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Abstract: To report a multifocal case of paracoccidioidomycosis (PCM) with oral, pulmonary, and
adrenal involvement, highlighting diagnostic challenges and the role of dental professionals in early
detection. A 50-year-old Brazilian man, smoker, and alcohol user presented with oral ulcers, weight
loss, and respiratory symptoms. Clinical, histopathological, and imaging analyses confirmed PCM
by Paracoccidioides brasiliensis with pulmonary and adrenal dissemination. Treatment included
liposomal amphotericin B, hydrocortisone replacement, and photodynamic therapy (PDT) for oral
lesions, followed by sulfamethoxazole-trimethoprim maintenance. Combined therapy led to reso-
lution of oral and cutaneous lesions, respiratory improvement, and adrenal stabilization. After 10
months, the patient showed weight gain and no recurrence. Despite Brazil’s high PCM prevalence,
delayed diagnosis remains common due to non-mandatory reporting and limited professional
awareness. Oral manifestations preceded systemic symptoms, emphasizing the dentist’s role in
early diagnosis. PCM is an underdiagnosed systemic mycosis with potentially severe outcomes.
Recognition of oral lesions as early indicators enables timely intervention and prevents systemic
complications. Strengthening awareness among dental and medical professionals, along with im-
proved epidemiological surveillance, is essential to enhance prognosis and reduce morbidity.
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1. Introduction

Paracoccidioidomycosis (PCM) is an endemic fungal infection in the tropical regions
of Latin America, caused by the fungus Paracoccidioides brasiliensis [1-3]. This etiological
agent was first described in Brazil by the researcher Adolpho Lutz in 1908, marking an
important milestone in the understanding of systemic mycoses.[4] PCM is considered an
occupational disease, as it is closely associated with activities involving soil disturbance,
such as agricultural practices, deforestation, and earthworks. In addition to environmen-
tal sources such as soil and dust particles, which may carry the fungus in suspension,
current evidence points to the nine-banded armadillo (Dasypus novemcinctus) as a likely
natural reservoir for the pathogen [3-5].

A higher prevalence is observed in men, since the transformation of P. brasiliensis into
its pathogenic yeast form is inhibited by the female hormone 17-f3-estradiol, which plays
a crucial role in disease development [6, 7]. The disease primarily affects individuals be-
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tween 30 and 50 years of age. Clinically, PCM is characterized by cutaneous lesions, lym-
phadenopathy, and pulmonary involvement. Oral manifestations often include superfi-
cial ulcers with a tendency to bleed, displaying a mulberry-like appearance [3, 6, 8].

Although PCM is classically restricted to endemic areas in Latin America, several
studies have reported imported cases in non-endemic regions, particularly in Europe and
North America, due to migration, tourism, or occupational exposure abroad [9-11]. These
cases highlight the growing global relevance of neglected tropical mycoses, which often
pose diagnostic challenges in countries unfamiliar with their epidemiology [12]. Misdiag-
nosis and delayed recognition are frequent in these scenarios, potentially leading to severe
systemic complications.[13] Therefore, increasing awareness of PCM beyond its endemic
regions is crucial for early detection and appropriate therapeutic management [14].

This report presents a case of paracoccidioidomycosis with muco-cutaneous, pulmo-
nary, and adrenal involvement in a 50-year-old man with a 5-year clinical course of the
disease. In addition, we discuss the main clinical features and therapeutic management of
the case.

2. Case Report

A 50-year-old Black Brazilian man from a rural area, with a long-standing history of
tobacco and alcohol use, presented with painful, ulcerated, mulberry-like lesions in the
oral cavity that had progressively worsened over the past five years. The patient reported
that the COVID-19 lockdown significantly hindered his ability to seek medical care in the
city, delaying diagnosis and treatment. He also described an unintentional weight loss of
13 kg over the previous two months, primarily due to difficulty swallowing solid foods
and even water. Additional symptoms included a dry cough, fatigue, and episodes of
nocturnal fever. Extraoral examination revealed crusted lesions in the perioral region and
on the glabella, along with inflammatory cervical lymphadenopathy, trismus, sialorrhea,
and impaired speech (Figure 1).

Based on clinical presentation and patient history, a provisional diagnosis of para-
coccidioidomycosis (PCM) was established. This was confirmed by an incisional biopsy
of the lateral border of the tongue, which revealed a chronic granulomatous inflammatory
process characterized by multinucleated giant cells and numerous yeast-like fungal struc-
tures (Figure 2). Imaging studies demonstrated bilateral adrenal thickening. Laboratory
tests revealed elevated ACTH levels associated with low morning cortisol, a hormonal
profile consistent with primary adrenal insufficiency secondary to fungal infiltration of
the adrenal cortex, as commonly reported in disseminated PCM.

The patient was hospitalized for 20 days and received hydrocortisone replacement
therapy along with liposomal amphotericin B. As an adjunct to systemic antifungal ther-
apy, photodynamic therapy (PDT) was administered to reduce local pain and fungal bur-
den in the oral cavity. PDT was performed using methylene blue (0.01%) as a photosensi-
tizer, activated by red and infrared laser light at an energy dose of 6 ] per point. Although
PDT is not considered standard of care for deep fungal infections such as PCM, its use has
been reported in other subcutaneous mycoses. The patient received detailed information
regarding its experimental nature and signed a specific informed consent form. No ad-
verse events were observed. Clinical improvement of the oral lesions occurred in parallel
with systemic antifungal therapy during hospitalization.

After discharge, treatment was continued at home with hydrocortisone and Bac-
trim® (sulfamethoxazole 800 mg + trimethoprim 160 mg), leading to significant clinical
improvement, including near-complete regression of the oral lesions and a 20 kg weight
gain after 10 months of follow-up.

3. Discussion and Conclusion
PCM remains a neglected tropical disease in Brazil, despite its significant prevalence
in endemic regions such as the Southeast, South, and Center-West of the country [10, 15].
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Its status as a non-mandatory notifiable disease hampers robust epidemiological surveil-
lance, contributing to underdiagnosis and delayed treatment [16]. This public health gap
is particularly concerning given the disease’s potential for systemic dissemination, chro-
nicity, and impact on quality of life. Consistent with epidemiological trends reported in
the literature, PCM predominantly affects adult males between the third and fifth decades
of life, a pattern also reflected in the clinical profile of the patient in this case [17-19].

Figure 1. A to D. Mulberry-like lesions affecting tongue, oral commissure, buccal mucosa,
and gingiva. E. Cutaneous lesion located in the glabellar region. F. Volumetric enlarge-
ment in the submandibular region, consistent with inflammatory lymphadenopathy.

The oral clinical manifestations of PCM are well established in the literature and are
like the results described in our investigation. They are characterized by multiple or iso-
lated lesions, with mulberry-like morphological features, exhibiting a granular surface,
erythematous coloring and irregular margins. These lesions are often found on the lips,
gums, alveolar ridge, and hard palate, although reports also point to occurrences in other
areas of the oral. In addition, symptoms such as pain, difficulty in chewing, and halitosis
are related [3, 17, 20].

Although the patient lived with oral lesions for approximately five years, the transi-
tion to systemic involvement likely evolved gradually and went unnoticed because of
multiple barriers. He sought care from various professionals during this time, yet the di-
agnosis remained elusive. The onset of the COVID 19 pandemic further restricted access
to healthcare services, leading to delays in follow up and diagnosis, a phenomenon well
documented among neglected tropical diseases [21]. Despite negative serologic testing for
HIV and absence of diabetes or liver dysfunction, his prolonged alcohol and tobacco use
may have impaired immune defense and facilitated deeper fungal invasion. These factors
taken together contributed to the shift from a localized to a disseminated clinical presen-
tation of PCM.
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Figure 2. A. Photomicrograph showing epithelial hyperplasia and a chronic granuloma-
tous inflammatory process in the oral lesion tissue (Hematoxylin & Eosin [H&E] stain). B.
Section stained with the Periodic Acid-Schiff (PAS) method reveals a large Paracoccidioi-
des yeast cell (arrow) with daughter buds resembling the classic “Mickey Mouse ears”
morphology, phagocytosed within the cytoplasm of a multinucleated giant cell. C to D.
Patient follow-up after 10 months of treatment showing significant regression of the le-
sions.

Once diagnosed, the patient underwent a combined therapeutic approach with lipo-
somal amphotericin B, indicated for severe and disseminated cases due to its reduced ne-
phrotoxicity compared to the conventional formulation, and Bactrim® (sulfamethoxazole
800 mg + trimethoprim 160 mg; SMX-TMP), a synergistic antimicrobial combination also
effective against Paracoccidioides spp. This regimen was selected for maintenance ther-
apy over itraconazole due to the patient’s history of chronic alcohol use and the associated
risk of hepatotoxicity. This choice is supported by the Brazilian Ministry of Health guide-
lines for PCM, which recommend SMX-TMP as a suitable alternative in cases with poten-
tial hepatic comorbidities. The treatment regimen proved effective in controlling the in-
fection, leading to significant lesion regression and overall clinical improvement.

In addition to systemic antifungal therapy, the patient received PDT to manage ex-
tensive oral lesions. Although not currently considered standard of care for PCM, PDT
was applied under an institutional protocol as an adjunctive local treatment aimed at re-
ducing fungal burden and symptomatic discomfort. This decision was supported by lit-
erature highlighting the potential of PDT in fungal infections, particularly those involving
superficial or mucocutaneous sites. A recent review reported its effectiveness in oral can-
didiasis, onychomycosis, and tinea infections, and described benefits in deeper mycoses
such as chromoblastomycosis and mucormycosis when used in combination with sys-
temic antifungal agents [22]. Given its favorable safety profile and localized mechanism
of action through reactive oxygen species generation, PDT may serve as a supportive ther-
apeutic option in selected cases of disseminated fungal disease affecting the oral cavity.

Adrenal involvement in PCM occurs when Paracoccidioides brasiliensis disseminates
beyond the lungs, reaching endocrine structures through hematogenous or lymphatic
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spread [23,24]. The adrenal glands are particularly vulnerable due to their high local ster-
oid concentrations, which create an immunosuppressed microenvironment that facilitates
fungal persistence [22,26]. These glands are considered potential “sanctuaries” where the
pathogen may evade antifungal activity, even after systemic therapy [23,25].

While autopsy studies have reported adrenal invasion in up to 85-90% of fatal cases
[23, 27, 28], functional insufficiency is observed in 44-48% of patients based on serum cor-
tisol levels [23]. Imaging modalities such as CT, ultrasound, and nuclear medicine can also
reveal subclinical involvement [29], reinforcing the importance of thorough endocrine
evaluation in suspected disseminated cases.

In the present case, adrenal dysfunction was confirmed through hormonal and im-
aging findings, highlighting a chronic and severe clinical manifestation of PCM [3]. Early
diagnosis and intervention are essential to prevent endocrine-related complications. Ad-
ditionally, the submandibular lymphadenopathy observed reflects lymphatic dissemina-
tion of the fungus [9], underscoring the importance of differential diagnosis, particularly
to distinguish PCM from other infectious or neoplastic diseases.

This case underscores the critical role of dental professionals in the early recognition
of oral lesions as potential indicators of systemic mycoses such as PCM. The five-year
diagnostic delay, exacerbated by socioeconomic vulnerability and restricted healthcare
access during the COVID-19 pandemic, illustrates how systemic barriers can contribute
to disease progression and severe clinical outcomes. The use of PDT as an adjunct to sys-
temic antifungal treatment demonstrated promising local effects and highlights the po-
tential value of supportive, site-specific interventions in managing extensive mucosal in-
volvement. Overall, this case reinforces the importance of integrated, multidisciplinary
care and suggests that individualized therapeutic strategies, guided by both clinical
presentation and patient context, can significantly improve outcomes in disseminated
PCM.

Funding: None.

Research Ethics Committee Approval: The patients provided written informed consent to partici-
pate in the study, which was conducted in accordance with the ethical principles of the Declaration
of Helsinki.

Acknowledgments: The authors express their gratitude to the patient for his valuable cooperation
and consent to share this case for educational and scientific purposes. We also thank the Faculdades
Metropolitanas Unidas (FMU) and the University of Sao Paulo (USP) for their academic and insti-
tutional support in the development of this work.

Conflicts of Interest: All other authors declare no conflicts of interest.

References

1. Griffiths J, Colombo AL, Denning DW. The case for paracoccidioidomycosis to be accepted as a neglected tropical (fungal)
disease. PLoS Negl Trop Dis. 2019;13(5): e0007195.

2.  Hotez PJ, Fenwick A, Savioli L, Molyneux DH. Rescuing the bottom billion through control of neglected tropical diseases.
Lancet. 2009;373(9674):1570-5.

3.  Ministério da Satide (BR). Guia de vigilancia em satide. 5a ed. Brasilia: Ministério da Satide; 2019.

4. Canteros CE. Paracoccidioidomicosis: crénica de una enfermedad olvidada. Rev Argent Microbiol. 2018;50(3):180—4.

5. Barrozo LV, Benard G, Silva ME, Bagagli E, Marques SA, Mendes RP, et al. First description of a cluster of acute/subacute
paracoccidioidomycosis cases and its association with a climatic anomaly. PLoS Negl Trop Dis. 2010;4(3):e643.

6.  Albuquerque Neto AD, Amorim Jinior DS, Carvalho YR, Germano AR, da Silva MCP, Germano JMF. Diagnosis and treatment
of paracoccidioidomycosis in the maxillofacial region: a report of 5 cases. Case Rep Otolaryngol. 2018;2018:1-6.

7. ArrudaJAA, Monteiro BV, Oliveira LCS, Ledo JC, Mesquita RA, Lima JS, et al. A multicentre study of oral paracoccidioidomy-
cosis: analysis of 320 cases and literature review. Oral Dis. 2018;24(8):1492-502.

8.  Costa A, de Souza BC, Vilela A, da Silva ], Sousa D. A Brazilian male with typical oral and pulmonary paracoccidioidomycosis.
Med ] Islam Repub Iran. 2019;33:42.

9.  Shikanai-Yasuda MA, Benard G, Martinez R, Almeida DR, et al. Brazilian guidelines for the clinical management of paracoccid-
ioidomycosis. Rev Soc Bras Med Trop. 2017;50(5):715—-40.

10. Martinez R. New trends in paracoccidioidomycosis epidemiology. ] Fungi (Basel). 2017;3(1):1.



Oral Lesions as the First Clinical Sign of Multifocal Para-coccidioidomycosis: A Case Report 6 of 6

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

Rodrigues FB, Machado AA, Martinez R, et al. Paracoccidioidomycosis: epidemiological features of a 1,000-case series from a
hyperendemic area in southeast Brazil. Am ] Trop Med Hyg. 2011;85(3):546-50.

Ajello L, Polonelli L. Imported paracoccidioidomycosis: a public health problem in non-endemic areas. Eur ] Epidemiol.
1985;1(3):160-5.

Lambertucci JR, Botelho JS, Melo FH. Osteomielite pelo Paracoccidioides brasiliensis. Rev Soc Bras Med Trop. 2002;35(3):271—
2.

Wagner G, Moertl D, Glechner A, et al. Paracoccidioidomycosis diagnosed in Europe: a systematic literature review. ] Fungi
(Basel). 2021;7(2):157.

Oliveira MS, Brandao TB, Coracin FL, et al. Diagnosis at different stages of paracoccidioidomycosis with oral manifestation:
report of two cases. ] Mycol Med. 2020;30(4):101022.

do Valle ACF, Costa RLB, Fialho-Monteiro PC. Interpretation and clinical correlation of serologic tests in paracoccidioidomy-
cosis. Med Mycol. 2001;39(4):373-7.

Albuquerque Neto AD, Amorim Janior DS, Carvalho YR, Germano AR, da Silva MCP, Germano JMF. Diagnosis and treatment
of paracoccidioidomycosis in the maxillofacial region: a report of 5 cases. Case Rep Otolaryngol. 2018;2018:1-6.

Dornela Verli F, Marinho SA, Figueiredo MAZ, Yurgel LS. Perfil clinico-epidemioldgico dos pacientes portadores de paracoc-
cidioidomicose no Servigo de Estomatologia do Hospital Sao Lucas da Pontificia Universidade Catdlica do Rio Grande do Sul.
Rev Soc Bras Med Trop. 2003;36(1):47-52.

Souza RAL, Costa ALF, Bormann AP, Sanches MH, Capistrano HM, et al. Oral paracoccidioidomycosis in a non-endemic region
from Brazil: a short case series. ] Clin Exp Dent. 2019;11(10):e865-70.

Abreu e Silva MA, Carvalho YR, Almeida OP. Important aspects of oral paracoccidioidomyecosis: a literature review. Mycoses.
2013;56(5):436-43.

Butala CB, Cave RNR, Fyfe ], Coleman PG, Yang GJ, Welburn SC. Impact of COVID-19 on the neglected tropical diseases: a
scoping review. Infect Dis Poverty. 2024;13(1):55. d0i:10.1186/s40249-024-01223-2.

Dai T, Gupta A, Murray CK, Vrahas MS, Tegos GP, Hamblin MR. Photodynamic therapy for the treatment of fungal infections:
current knowledge and future perspectives. Photodiagn Photodyn Ther. 2022;38:102787. d0i:10.1016/j.pdpdt.2022.102787.
Agudelo CA, Restrepo A, Molina D, et al. Identification of Paracoccidioides brasiliensis in adrenal gland biopsies of two patients
with paracoccidioidomycosis and adrenal insufficiency. Rev Inst Med Trop Sao Paulo. 2009;51(1):45-8.

Torres CM, Sampaio SA, Pereira W, et al. Destructive lesion of the adrenal gland in South American blastomycosis (Lutz dis-
ease). Am ] Pathol. 1952;28(1):145-55.

Faigal S, Barbosa R, Vianna MR, et al. Addison’s disease caused by Paracoccidioides brasiliensis: diagnosis by needle aspiration
biopsy of the adrenal gland. AJR Am ] Roentgenol. 1996;167(2):280-6.

Onate JM, Tobon AM, Restrepo A. Insuficiencia suprarenal secundaria a paracoccidioidomicosis. Biomedica. 2002;22(3):280-6.
Salfelder K, Doehnert G, Doehnet HR. Paracoccidioidomycosis: anatomic study with complete autopsies. Virchows Arch A
Pathol Anat Histol. 1969;348(1):51-76.

Tendrich M, Furtado GC, Wanke B, et al. Adrenocortical involvement in paracoccidioidomycosis. In: Franco M, Lacaz CS, Re-
strepo A, Del Negro G, editors. Paracoccidioidomycosis. Boca Raton: CRC Press; 1993. p.303-10.

Yamaga LYI, Benard G, Hironaka FH, et al. The role of gallium-67 scan in defining the extent of disease in an endemic deep
mycosis, paracoccidioidomycosis: a predominantly multifocal disease. Eur ] Nucl Med Mol Imaging. 2003;30(6):888-94.



