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ABSTRACT

Rhinosporidiosis, a chronic inflammatory disease, which is caused by the aquatic microorganism
Rhinosporidium seeberi, is endemic in India and in many other regions of the tropics. It primarily infects
mucocutaneous surfaces of nose, nasopharynx, and conjunctiva through transepithelial invasion.
However, over the centuries, atypical involvement of other body parts, especially viscera, bone,
subcutaneous layers, genitals, the tracheobronchial tree, and even the skull has been, though rarely,
reported. This chronic granulomatous infection is notorious for its propensity for recurrence following
autoinoculation and poor response to most of the anti-microbials except dapsone. Surgical excision
followed by cauterization remains the treatment of choice when an operation is feasible. We herein
report a case of an immunocompetent person with primary disseminated dermato-pulmonary
rhinosporidiosis, which created significant diagnostic dilemma at the beginning, got complicated due
to dapsone-induced direct anti-globulin test-positive autoimmune hemolytic anemia, and finally
responded to prolonged multidrug therapy with liposomal amphotericin B, ketoconazole and
cycloserine. This report establishes the importance of tissue diagnosis in rhinosporidiosis and even,
in resource-poor set-ups, a simple histopathological diagnosis can promote an early and affordable
accurate diagnosis, and subsequently, a proper therapeutic intervention.
© 2021 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

occasions, may involve skin, external genitals and viscera [1].
The mode of transmission is thought to be through direct exposure

Rhinosporidiosis is a communicable chronic granulomatous
infectious disease prevalent in the tropics for centuries, caused by a
hydrophilic microorganism Rhinosporidium seeberi, a human
pathogen belonging to an emerging protoctistan Mesomycetozoa
clade [1-3]. This entity has been classically featured with reddish,
friable, slowly progressive, polypoid, mass-like mucocutaneous
lesions that bleed easily on touch, which are predominantly seen in
the nasal cavity, nasopharynx, and conjunctiva, and in rare
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to spores to breached epithelium from natural aquatic bodies,
especially stagnant waters, e.g. pond likely because of low content
of chloride [1,4].

Exuberant lesions of cutaneous rhinosporidiosis, also titled
dermosporidiosis, in the absence of associated nasal lesions, may
masquerade as soft-tissue neoplasms [5] and are extremely rare
even in endemic regions. Dissemination has been strikingly
uncommon, but it has been reported in immunocompetent
individuals [6]. Lung involvement is also exceedingly rare [7,8].

We herein report a case of an immunocompetent person with
primary disseminated dermato-pulmonary rhinosporidiosis,
which created significant diagnostic dilemma at the beginning,
got complicated due to dapsone-induced direct anti-globulin test
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(DAT)-positive autoimmune hemolytic anemia, and finally
responded to prolonged multidrug therapy with liposomal
amphotericin B, ketoconazole and cycloserine.

Case report

A 55-year-old barber from rural district of Bardhhaman, India,
presented to the outpatient department with slow growing
generalized multiple subcutaneous lumps for the last 4 months.
The lesions were distributed over his trunk and extremities. These
were slowly increasing in size and became painful. He was
euglycemic, normotensive, and euthyroid. His past medical,
surgical and family histories were unremarkable. On examination,
many tender swellings of varying sizes were present over anterior
upper chest, waist, hips, both arms, forearms, thighs, and legs
(Fig. 1). These lesions were sessile/pedunculated-polypoid in
appearance and subcutaneous in distribution. There was no
regional lymphadenopathy. Mucous membranes and zones of
mucocutaneous transition were nowhere involved. Systemic
examinations were unremarkable. Complete hemogram, blood
glucose, liver, thyroid and renal functions were within normal
limits. Serologies for hepatitis B, C and HIV were negative and so
was VDRL. Though he had no respiratory symptoms, a routine
chest X-ray was done, revealing multiple well-defined opacities in
left hemi-thorax (Fig. 2a). Based on the morphologies of the
lesions, differential diagnoses that were kept were lipomas,
liposarcomas or other soft tissue neoplasms, hamartomas,
leiomyoma/leiomyosarcoma, infective granulomas, sarcoidosis,
coccidiodomycosis, plexiform neurofibromatosis, and Schwann
cell tumor. Tissues from skin lesions and lung lesions (CT-guided)
confirmed the diagnosis of dermato-pulmonary rhinosporidiosis
(Figs. 3-5). Due to its disseminated nature, medical therapy over
surgical excision was chosen and he was put on dapsone (100 mg/
day) after ruling out the possibility of glucose-6-phosphate
dehydrogenase (G6PD) deficiency by quantitative assay. He was
kept under close follow up.

During his second follow up after 2 months of discharge, he
presented with breathlessness on even mild exertion, lassitude,
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weakness, anorexia, palpitations, and many other non-specific
symptoms as well as persistence of cutaneous lesions. On
examination and after relevant laboratory investigations, he was
diagnosed to have an acute acquired hemolytic anemia (hemoglo-
bin 6.8 g/dL, mean corpuscular volume 106, corrected reticulocyte
count of 12%, lactate dehydrogenase 1400 U/L, low haptoglobin,
and indirect hyperbilirubinemia with normal folate, cobalamin,
and iron stores). Peripheral blood smear examination by two
expert hematopathologists revealed the presence of spherocytes. A
DAT was found to be positive, suggestive of immune-mediated
hemolysis. G6PD level was rechecked and was normal. Further
testing revealed it to be a warm antibody type (IgG) hemolytic
anemia; however, anti-nuclear antibodies panel and other tests for
relevant infections were negative. Since dapsone is known to cause
hemolytic anemia, it was withdrawn. He was transfused with three
units of best-matched packed red cells. After 10 days of withdrawal
of dapsone, the laboratory markers of hemolysis started showing
improvement and there was also a discernible clinical improve-
ment.

However, specific treatment for dermato-pulmonary rhino-
sporidiosis was getting delayed, complicated and difficult. An
expert panel decided on starting a multi-drug therapy with
cycloserine (250 mg thrice daily), ketoconazole (400 mg twice
daily) and intravenous liposomal amphotericin B infusion (3 mg/kg
IV once a day on days 1-5, 14, and 21). He was closely monitored for
appearance of any adverse reactions. After five months of
continuous therapy and vigilant monitoring with this multi-drug
regimen, he responded well. Some of the lesions disappeared and
most others decreased reasonably in size (Fig. 2b).

Discussion

Rhinosporidium seeberi is an aquatic protoctistan, which is
known to cause infection in animals and humans, primarily
affecting the nasal mucosa and ocular conjunctiva, giving rise to
pink, friable polyps [1-3]. The disease can also manifest as
cutaneous and disseminated forms [1-3]. Our patient had
generalized, subcutaneous lumps without any mucocutaneous

(b)

Fig. 1. Swellings of varying sizes over (a) upper chest, (b) back, (c) waist, and (d) leg.
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Fig. 2. Chest X-ray (a) pre-therapy, and (b) post-therapy, showing a decrease in size of the lung lesions.
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Fig. 3. Microscopic appearance (H & E 10X) showing sporangia containing
numerous endospores.

involvement. Primary cutaneous rhinosporidiosis is strikingly rare
even in endemic regions [1,4-8]. It means there is no history of
primary nasal/ocular rhinosporidiosis and when this happens, it is
easy to ignore the skin lesions or even misdiagnose them.
Furthermore, rhinosporidiosis has historically been associated
with lower socioeconomic status [9,10] and bathing in rivers and
ponds [11]. After transepithelial transmissions in rhinosporidiosis,
local and systemic spread are thought to occur by following means:
direct inoculation of the pathogen through traumatized mucocu-
taneous barriers, autoinoculation with local spread, and distant

hematogenous/lymphatic spread [1,4-6]. Among these, direct
inoculation and hematogenous/lymphatic spread are responsible
respectively for primary dermosporidiosis and disseminated
rhinosporidiosis [1,4-6]. Though in our case there was no history of
taking bath/swimming in ponds during any period of his life,
perhaps transdermal infection penetrated through abraded skin as
a part of professional exposure, as he never used gloves during
work.

Dermato-visceral (pulmonary) rhinosporidiosis is rare, espe-
cially in immunocompetent patients [7,8], but also in immuno-
compromised patients [12,13]. Though the mainstay of treatment
remains complete surgical excision, it poses a threat for recurrence
in many cases [1,13]. Dapsone is a trusted drug in disseminated
cases and, when it is well tolerated, it not only treats the current
infection, but also reduces chances of recurrence [14]. It probably
inhibits maturation of sporangiospores and upregulates fibrosis in
the stroma [14,15]. Dapsone has been reported to cause hemolytic
anemia, especially in patients with underlying G6PD deficiency
[16]. Its metabolites are also potent oxidants and can promote
hemolysis [16]. However, in this case there was a DAT-positive
hemolytic anemia that clearly started after a month of onset of
dapsone and improved after its stoppage. Dapsone-induced
autoimmune hemolytic anemia (DAT positive) probably has not
been reported previously but the fact that drugs can be associated
is well established [17]. However, the possibility of Rhinospori-
dium seeberi infection-induced hemolytic anemia should be taken
into account, as rarely, an infection can give rise to immune
hemolytic anemias [18].

Due to unavoidable reasons, dapsone had to be stopped. In
addition, surgery could not be done as the disease was
disseminated; hence, we put him on a multi-drug therapy [19].
Each of the drugs of this regime has some tested anti-sporicidal
activities against Rhinosporidium seeberi infection [13,19]. With
the onset of this multi-drug therapy, the friable vascular lesions
disappeared fast and visceral and subcutaneous large mass-like
lesions started disappearing and getting smaller in size. At the
follow up, only a few of the subcutaneous lesions remained, which
became smaller along with partial resolution of lung lesions.

In closing, the current case of rhinosporidiosis is of interest for
its peculiar anatomical involvement, historical enigma (no contact
with stagnant pond water), diagnostic dilemma, adverse reaction
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Fig. 4. High power view (H & E 40X) showing thick-walled sporangia containing
spores.

Fig. 5. KOH mount under 40X showing sporangium containing spores.

to therapeutics, and the response to a novel multi-drug regimen.
We also highlight the importance of tissue diagnosis in rhinospor-
idiosis and even, in resource-poor set-ups, a simple histopatho-
logical diagnosis can promote an early and affordable accurate
diagnosis, and subsequently, a proper therapeutic intervention.
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