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PERSPECTIVE

The present and future research agenda of sporotrichosis on the 
silver anniversary of zoonotic sporotrichosis in Rio de Janeiro, Brazil
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Twenty-five years have passed since the initial observation of endemic zoonotic sporotrichosis in Rio de Janeiro, Brazil. 
Since then, this disease has spread throughout South America. Accompanying the emergence of this mycosis, some progress has 
been made, including the expansion of a research network in this field and higher visibility of sporotrichosis within government 
authorities and funding agencies. However, there are still some challenges to curbing the expansion of this disease in the coming 
years. These include the development of rapid and accurate diagnostic tests, new antifungal drugs, particularly for the treatment 
of extracutaneous manifestations of sporotrichosis, and more comprehensive care for cats with sporotrichosis. Including these 
actions in the sporotrichosis research agenda is required so as to change the development of this disease in the years to come.
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Sporotrichosis is a subacute or chronic mycosis of 
animals and humans caused by some species of the ge-
nus Sporothrix. This genus belongs to the family Ophi-
ostomataceae in the order Ophiostomatales. Sporothrix 
spp. are saprobic fungi, meaning that they obtain their 
nutrients by breaking down dead organic matter present 
in soil, decaying plants, and moss, among other sources. 
There are over 50 species in the genus Sporothrix, but 
only a few are known to cause disease in humans. The 
most common species of Sporothrix that cause sporotri-
chosis in humans are Sporothrix schenckii, Sporothrix 
brasiliensis, Sporothrix globosa, Sporothrix mexicana, 
and Sporothrix luriei. Sporotrichosis is usually trans-
mitted to humans through contact with contaminated 
soil and plant material. The fungus can enter the body 
through a break in the skin, such as a cut, scratch, or 
puncture wound. Moreover, sporotrichosis also mani-
fests as a zoonotic disease, being transmitted in some 
areas through the bite or scratch of an infected cat.(1)

Sporotrichosis, also known as the “rose gardener’s 
disease”, is globally distributed, but it is most frequent 
in tropical and subtropical regions. The disease is par-
ticularly common in Latin America, but also usual in 
Africa, Asia, and Australia.(2) In recent years, there has 
been a significant increase in the number of sporotricho-
sis cases reported in many countries.(3) This increase has 
been attributed to a number of factors, including height-
ened awareness of the disease among healthcare provid-
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ers; changes in environmental conditions that favour the 
growth and survival of Sporothrix spp.; increased ur-
banisation and deforestation that have brought humans 
into closer contact with Sporothrix-containing soil and 
plants; and the escalating prevalence of domestic cats 
falling sick and subsequently transmitting the disease.

The increasing number of publications on sporotri-
chosis reflects the growing interest in this field, partic-
ularly in clinical and applied research. It is interesting 
to note that a recent work pointed out that most stud-
ies in the sporotrichosis field, from 1945 to 2018,(3) had 
been published after 2000. In the year 2000 Memórias 
do Instituto Oswaldo Cruz published a paper describ-
ing outbreaks of cat-transmitted sporotrichosis in Rio de 
Janeiro, Brazil, which had started in 1998.(4) Since then, 
Brazil has become the leading country in sporotrichosis 
research collaboration and networking, with co-author-
ships in 45 countries.(3)

Twenty-five years after the emergence of zoonotic 
sporotrichosis, we aim to describe its profile and the 
progress made in its management, as well as the chal-
lenges that remain to reduce the burden of this disease 
and to improve the quality of life for humans and ani-
mals infected with Sporothrix spp.

The beginning of the story - The first publication by 
our group, “Sporotrichosis: an emergent soonosis in Rio 
de Janeiro”, described an unprecedented epidemic of 
sporotrichosis involving 66 humans, 117 cats, and seven 
dogs registered at our institution, previously known as 
Hospital Evandro Chagas and currently known as In-
stituto Nacional de Infectologia Evandro Chagas (INI), 
Fundação Oswaldo Cruz (Fiocruz), from July 1998 to 
July 2000.(4) Most human cases (78.8%) reported contact 
with sick cats, including scratching or biting in 47% of 
cases. A pivotal case in noticing this new epidemiologic 
scenario of sporotrichosis was that of a veterinarian who 
developed the infection after a scratch from a cat with 
wounds. This incident was also brought to the attention 
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of the newly established Zoonosis Service at INI, which 
had been created in the late 1990s to address emerging 
zoonotic threats. The cat, which was also diagnosed with 
sporotrichosis, was adopted by the veterinarian respon-
sible for the service and successfully treated. This case 
highlighted the potential for zoonotic transmission of 
sporotrichosis from cats and underscored the need for 
specialised services to address this emerging public 
health concern. These data contrasted with the 13 cases 
diagnosed from 1987 to 1998. However, we have stated 
that the zoonotic sporotrichosis epidemic may have be-
gun earlier, as two of these cases (one in 1991 and anoth-
er in 1997) reported that their lesions appeared at a site 
previously scratched by a sick cat. Other institutions in 
Rio de Janeiro also reported similar cases before 1998.(1)

The number of human and cat cases continued to in-
crease in subsequent years, and INI/Fiocruz became the 
major reference centre for sporotrichosis in Rio de Janei-
ro. By georeferencing our human cases up to 2007 and 
analysing their socio-spatial distribution, we identified a 
“belt” of cases along the boundaries between the capital 
and its periphery (“Baixada Fluminense”). These areas 
were characterised by deforestation, urbanisation, high 
population density, precarious sanitation, and poverty. We 
emphasised at this point that a neglected urban epidemic 
had been established and that there were no specific mea-
sures aimed at controlling it.(5) A later study in the munici-
pality of Duque de Caxias found that the endemic area of 
sporotrichosis was associated with low per capita income 
and a lack of domestic supply of treated water.(6)

In 2013, sporotrichosis became a notifiable disease in 
the State of Rio de Janeiro.(7) One of the public health ac-
tions taken by the government was the decentralisation 
of clinical support for patients with sporotrichosis, who 
began to receive medical care at primary centres, with 
only the most severe cases referred to our tertiary out-
patient clinics at INI-Fiocruz. In addition, infrastructure 
for veterinary care of cat cases was established.

From 2011 to April 28, 2023, 14,490 human cases 
and 20,202 cat cases of sporotrichosis were reported to 
the Notifiable Diseases Information System (Sinan) of 
the Rio de Janeiro State Health Department (SES/RJ) 
in almost all municipalities of the state. At our institu-
tion, 5,456 human cases were attended from 1998 to 
July 2023.(8) Currently, sporotrichosis fits the classifica-
tion criteria, among other deep mycoses, of a neglected 
tropical disease (NTD) by the World Health Organiza-
tion (WHO).(9) Unfortunately, no Sporothrix species is 
included in the WHO fungal priority pathogens list to 
guide research, development, and public health action.(10)

Current aspects of zoonotic sporotrichosis in RJ - 
The increasing number of sporotrichosis cases in Rio de 
Janeiro during the first decade of zoonotic sporotricho-
sis in our state, led to the discovery that this mycosis 
could be caused by species other than S. schenckii. In 
fact, the study that described these other human patho-
genic Sporothrix species included 29 strains from the 
epidemic, which clustered together in a clade further 
named S. brasiliensis.(11) This emergent species is most 
commonly found in Brazil, where it was first identified, 

but it has since been reported in other countries in South 
America,(12) as well as in Europe.(13) The expansion and 
knowledge of the distinct geographic distribution of S. 
brasiliensis is thought to be due to a number of factors, 
including climate change, deforestation, and the urban-
isation of rural areas.

Sporothrix brasiliensis is considered a highly viru-
lent species, meaning that it is more likely to cause se-
vere disease than other Sporothrix species. For example, 
experimental animal models of S. brasiliensis infection 
show higher mortality, tissue damage, and fungal burden 
than infection caused by other species.(14) This reflects in 
the clinical manifestations of human sporotrichosis due 
to S. brasiliensis. In fact, several uncommon clinical as-
pects of sporotrichosis, many of them severe, have been 
described during the last 25 years of endemic zoonotic 
sporotrichosis in Rio de Janeiro.(15,16,17,18,19)

Most transmission of zoonotic sporotrichosis in Rio 
de Janeiro occurs within the patient’s home, and house-
wives, older people, and children are the most affected 
due to closer contact with sick cats.(1) The classic clini-
cal forms of sporotrichosis (lymphocutaneous and fixed 
cutaneous forms) are the most common.(20) However, 
disseminated cutaneous forms (without immunosup-
pression), external ocular sporotrichosis, and hyper-
sensitivity manifestations (reactive arthritis, erythema 
nodosum, erythema multiforme, and Sweet’s syndrome) 
are unique to this form of transmission associated with 
S. brasiliensis.(16,21) Multifocal sporotrichosis with bone, 
mucosal, and central nervous system involvement has 
mostly been observed in immunosuppressed patients.
(15,17,18) Notably, during this period, sporotrichosis has 
emerged as an opportunistic infection in people living 
with human immunodeficiency virus / acquired immu-
nodeficiency syndrome (HIV/AIDS), as their endemic 
areas now overlap.(22) Meningeal involvement in this 
population is associated with poor prognosis and a high-
er mortality risk.(17) Such multifaceted manifestations 
are seldom reported with other sporotrichosis agents.

Advances in the sporotrichosis field in the last 25 
years - The most severe cases of S. brasiliensis infection 
require multidisciplinary care involving several medi-
cal specialists.(20) In Rio de Janeiro, this level of care is 
available at university hospitals and at our referral centre. 
These forms require hospitalisation, and many of them 
progress to death.(23) Immunosuppressed patients are 
faced with situations that were unthinkable before this 
unprecedented zoonosis.(22) The involvement of several 
different areas in the management of sporotrichosis cases 
has led to an increase in the quantity and quality of hu-
man resources in medical, veterinary and research fields.

The unprecedented scenario of zoonotic sporotricho-
sis has undoubtedly raised the visibility of the disease 
among clinicians and researchers, but also among people 
involved in the development of public health policies. As 
mentioned before, our state government has taken ac-
tions to facilitate access to adequate medical care and 
treatment for patients. This model, which was replicated 
at least in part by other government authorities in Brazil, 
included the following: making human sporotrichosis a 
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regional notifiable disease; managing regular cases in 
primary care centres; referring patients with unusual 
forms to tertiary centres, such as those related to immu-
nosuppression, pregnancy, and hypersensitivity forms; 
and providing free distribution of itraconazole for human 
treatment. Although these measures are still not enough 
to control the expansion of cases, they do represent an 
advance in combating the disease. Some Brazilian cities 
also conduct active surveillance for sporotrichosis cases.
(24) This has not yet been possible in Rio de Janeiro due 
to the high number of cases.

Another achievement in this field was the inclusion of 
sporotrichosis on the agenda of several funding agencies. 
In fact, an analysis from 2012 to 2018 showed that 457 
out of 1,310 publications on Sporothrix declared receiving 
funding.(3) Five of the most acknowledged funding agen-
cies were from Brazil, two from Mexico, one from China, 
one from the United States, and one from South Africa, 
demonstrating that this engagement was not restricted to 
hyperendemic areas of zoonotic sporotrichosis.

Challenges to face in the coming years - Although 
classical sporotrichosis forms can easily be diagnosed 
from the culture of clinical samples or even by the clini-
cal and epidemiological characteristics of the patients, 
alternative diagnostic methods are required for fast and 
reliable diagnosis of disseminated and extracutaneous 
sporotrichosis.(1) Several methods for presumptive spo-
rotrichosis diagnosis by antibody detection have been 
developed in the past 25 years, but they still have sen-
sitivity limitations and are not approved for sale by the 
Brazilian regulatory agency (ANVISA).(25) These tests, 
most of which are in an enzyme-linked immunosorbent 
assay (ELISA) format, require some laboratory facili-
ties and take some time to yield results. Therefore, there 
is still a need for faster and more effective diagnostic 
methods, especially in life-threatening situations such as 
meningitis caused by Sporothrix spp.(26)

Both immunologic and molecular tests have been 
developed for these cases, but they still lack validation 
and wide distribution across laboratories. For instance, 
a lateral flow assay has been developed to detect anti-
Sporothrix antibodies in humans. Although it was tested 
with patients with zoonotic sporotrichosis,(27) it is likely 
that this test will also diagnose humans infected in the 
environment or by inhalation of conidia, as well as pa-
tients infected with S. schenckii or S. globosa. Quantita-
tive polymerase chain reaction (qPCR) aiming to detect 
Sporothrix mitochondrial DNA or even to differenti-
ate sporotrichosis agents were also developed.(28,29) We 
believe that the commercialisation of those tests after 
regulatory approvals will improve the diagnosis of this 
disease, since those methods do not require specialised 
mycological training by laboratory professionals.

Additionally, antigen detection is a highly effective 
diagnostic tool for several mycoses, providing quick 
and reliable diagnosis for cryptococcosis and histo-
plasmosis, for instance.(25) However, as per our current 
knowledge, there are still no antigen detection tests 
for sporotrichosis, even within research centres. The 
pathogenic Sporothrix species exhibit rhamnomannan 

in their cell walls,(30) a distinctive molecular feature not 
shared with other clinically relevant pathogenic fungi. 
This unique characteristic makes it a promising target 
for future research endeavours in the development of 
diagnostic tests for sporotrichosis.

Another important current limitation for sporotri-
chosis is treatment. Although cutaneous sporotrichosis is 
effectively treated with oral antifungals such as itracon-
azole, terbinafine and saturated solution of potassium 
iodide,(1) managing disseminated forms can be challeng-
ing. Amphotericin B is the only intravenous antifungal 
drug described in the available guidelines to treat severe 
sporotrichosis. However, 20% of patients must discon-
tinue treatment due to adverse reactions, and the cure 
rate for severe forms is around 50%.(31) Cerebrospinal 
fluid sterilisation is arduous to achieve with intravenous 
amphotericin B alone, and relapses are common.(17) On-
going research endeavours are exploring solutions to 
this challenge, unveiling the anti-Sporothrix potential of 
novel antifungal drugs like isavuconazole and olorofim.
(32,33) Isavuconazole has already been successfully used 
for treating various mycoses, including the challenging 
mucormycosis, while olorofim is still awaiting approval 
from some regulatory agencies. Promising candidates 
for repurposing, such as pentamidine, and newly synthe-
sised drugs like quinone derivatives, are also under scru-
tiny.(34,35) It is imperative to bridge the gap between this 
evolving knowledge and clinical practice by initiating 
clinical trials. These trials would evaluate the efficacy 
of these new drugs, especially in patients with severe 
forms of sporotrichosis, translating research findings 
into tangible advancements in patient care.

The most challenging issue to be faced in reducing 
the sporotrichosis burden is the fate of infected cats. Of 
the 2,926 cases of human sporotrichosis in our institu-
tion in which the outcome of the sick cat was reported 
in the medical records, only 568 (19.4%) were managed 
appropriately: either the animal was being treated by its 
owners; or surrendered to an animal organisation for 
treatment; or euthanised and cremated. The rest were 
simply abandoned or died without receiving proper 
cremation. In Brazil, animal abandonment has been a 
crime since 1998, when Federal law number 9.605/98 
was published. The penalty for this crime was increased 
by Federal law 14.064/20. Animal abandonment pro-
motes the sustained spread of this mycosis, with the 
fungus remaining in the environment, where it can in-
fect other cats or even humans and dogs.

It is also crucial to rectify the misperception regard-
ing the role of cats in the dynamics of sporotrichosis in 
Brazil and communicate it appropriately, not only to 
health professionals, managers, and researchers, but also 
to the population. Contrary to the belief that S. brasilien-
sis cases originated and were exported solely from Rio 
de Janeiro, evidence indicates that the emergence of this 
disease was predated by the presence of the fungus in 
various areas. For instance, S. brasiliensis was identified 
in soil samples collected in Argentina,(36) highlighting its 
presence in locations distinct from Rio de Janeiro. More-
over, the circulating S. brasiliensis genotype in Brasilia, 
situated approximately 1,000 km from Rio de Janeiro, 
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diverged from a common ancestor around 2.2 million 
years ago.(37) This timeline suggests that the dissemina-
tion of this highly pathogenic Sporothrix species was not 
solely facilitated by cats. Two of our cases before 1998, 
predating the epidemic, had a history of feline transmis-
sion, occurring seven years and a year prior. It is plau-
sible that during that period, conducive conditions for the 
transmission of a virulent species to a susceptible host, 
such as the cat, were being established in our city. The 
establishment of those conditions may now be beginning 
in other places. In addition, there are descriptions of spo-
rotrichosis due to S. brasiliensis in patients infected with 
environmental sources that deny any contact with cats.(38)

Public health measures were implemented only 16 
years after the outbreak’s onset, when it had already 
reached hyperendemic levels. This delay is a recurring 
pattern for neglected diseases. However, the severity and 
high number of cases in Rio de Janeiro prompted bet-
ter recognition and diagnosis of similar cases in other 
states, leading to some timely public health interven-
tions that partially curbed the disease’s spread.(39) Mak-
ing sporotrichosis a notifiable disease nationwide may 
bring more realistic visibility of the current situation, 
helping to provide resources and efforts for its control. 
Molecular and epidemiological studies on animal and 
environmental samples, in the one health context, are 
necessary to convince people that, akin to humans, cats 
are victims of S. brasiliensis.

In conclusion - On this silver anniversary of zoonotic 
sporotrichosis in Rio de Janeiro, Brazil, there are some 
accomplishments to celebrate, but other challenges to 
address in order to change the situation of this disease 
before its gold anniversary. It is also important to high-
light that sporotrichosis is no longer a disease of uni-
versities and research centres, but an important public 
health problem which needs to be faced by all sectors of 
public health systems.

AUTHORS’ CONTRIBUTION

RA-P and MCG-G - Conceptualisation and writing (origi-
nal draft); ACFV and RMZ-O - supervision; ACFV, DFSF, 
PMM and RMZ-O - writing (review and editing).

REFERENCES

1. Orofino-Costa R, de Macedo PM, Rodrigues AM, Bernardes-
Engemann AR. Sporotrichosis: an update on epidemiology, etio-
pathogenesis, laboratory and clinical therapeutics. An Bras Der-
matol. 2017; 92(5): 606-20.

2. Chakrabarti A, Bonifaz A, Gutierrez-Galhardo MC, Mochizu-
ki T, Li S. Global epidemiology of sporotrichosis. Med Mycol. 
2015; 53: 3-14.

3. Albuquerque PC, Fonseca, BPF, Zicker F, Zancopé-Oliveira RM, 
Almeida-Paes R. Bibliometric assessment and key messages of 
sporotrichosis research (1945-2018). F1000Res. 2020; 9: 654.

4. Barros MBL, Schubach TMP, Gutierrez-Galhardo MC, Schubach 
AO, Monteiro PCF, Reis RS, et al. Sporotrichosis: an emergent zoo-
nosis in Rio de Janeiro. Mem Inst Oswaldo Cruz. 2001; 96(6): 777-9.

5. Silva MBT, Costa MMM, Torres CCS, Gutierrez-Galhardo MC, 
Valle ACF, Magalhães MAFM, et al. Esporotricose urbana: epi-
demia negligenciada no Rio de Janeiro, Brasil. Cad Saude Publica. 
2012; 28: 1867-80.

6. Alzuguir CLC, Pereira SA, Magalhães MAFM, Almeida-Paes R, 
Freitas DFS, Oliveira LFA, et al. Geo-epidemiology and socio-
economic aspects of human sporotrichosis in the municipality of 
Duque de Caxias, Rio de Janeiro, Brazil, between 2007 and 2016. 
Trans R Soc Trop Med Hyg. 2020; 114: 99-106.

7. SES-RJ - Secretaria Estadual de Saúde do Rio de Janeiro. Res-
olução SES No 674 DE 12/07/2013. 2013. Available from: http://
www.rio.rj.gov.br/dlstatic/10112/4364979/4115670/Resolucao-
SESN674DE12.07.2013.pdf.

8. SES-RJ - Secretaria Estadual de Saúde do Rio de Janeiro. Casos de 
esporotricose em residentes do estado do Rio de Janeiro, 01/01/2011 
a 17/08/2023. 2023. Available from: https://drive.google.com/drive/
folders/10_g1Ay4YEmigpwwIpc6H_qwob-tKEjEo.

9. WHO - World Health Organization. Global report on neglected 
tropical disease 2023. 2023. Available from: https://iris.who.int/bit-
stream/handle/10665/365729/9789240067295-eng.pdf?sequence=1.

10. WHO - World Health Organization. WHO fungal priority patho-
gens list to guide research, development and public health ac-
tion. 2023. Available from: https://www.who.int/publications/i/
item/9789240060241.

11. Marimon R, Cano J, Gené J, Sutton DA, Kawasaki M, Guarro J. 
Sporothrix brasiliensis, S. globosa, and S. mexicana, three new 
Sporothrix species of clinical interest. J Clin Microbiol. 2007; 
45: 3198-206.

12. Rossow JA, Queiroz-Telles F, Caceres DH, Beer KD, Jackson BR, 
Prerira JG, et al. A One Health approach to combatting Sporothrix 
brasiliensis: narrative review of an emerging zoonotic fungal 
pathogen in South America. J Fungi. 2020; 6: 247.

13. Barnacle JR, Chow YJ, Borman AM, Wyllie S, Dominguez V, 
Russel K, et al. The first three reported cases of Sporothrix brasil-
iensis cat-transmitted sporotrichosis outside South America. Med 
Mycol Case Rep. 2023; 39: 14-7.

14. Arrillaga-Moncrieff I, Capilla J, Mayayo E, Marimon R, Mariné 
M, Gené J, et al. Different virulence levels of the species of Sporo-
thrix in a murine model. Clin Microbiol Infect. 2009; 15: 651-5.

15. Ramos V, Astacio GSM, Valle ACF, de Macedo PM, Lyra MR, 
Almeida-Paes R, et al. Bone sporotrichosis: 41 cases from a refer-
ence hospital in Rio de Janeiro, Brazil. PLoS Negl Trop Dis. 2021; 
15: e0009250.

16.	Procópio‐Azevedo	 AC,	 Rabello	 VBS,	 Muniz	 MM,	 Figueiredo-
Carvalho MHG, Almeida-Paes R, Zancopé-Oliveira RM, et al. 
Hypersensitivity reactions in sporotrichosis: a retrospective co-
hort of 325 patients from a reference hospital in Rio de Janeiro, 
Brazil (2005-2018). Br J Dermatol. 2021; 185: 1272-4.

17. Lima MA, Freitas DFS, Oliveira RVC, Fichman V, Varon AG, Fre-
itas AD, et al. Meningeal sporotrichosis due to Sporothrix brasil-
iensis: a 21-year cohort study from a Brazilian reference center. J 
Fungi. 2022; 9: 17.

18. Izoton CFG, Souza AXB, Valete CM, Schubach AO, Procópio-
Azevedo AC, Zancopé-Oliveira, et al. Sporotrichosis in the nasal 
mucosa: a single-center retrospective study of 37 cases from 1998 
to 2020. PLoS Negl Trop Dis. 2023; 17: e0011212.

19. Arinelli A, Aleixo ALQC, Freitas DFS, Valle ACF, Almeida-Paes 
R, Guimarães ALN, et al. Ocular manifestations of sporotrichosis 
in a hyperendemic region in Brazil: description of a series of 120 
cases. Ocul Immunol Inflamm. 2023; 31: 329-37.

20. Schechtman RC, Falcão EMM, Carard M, García MSC, Mercado 
DS, Hay RJ. Sporotrichosis: hyperendemic by zoonotic transmis-
sion, with atypical presentations, hypersensitivity reactions and 
greater severity. An Bras Dermatol. 2022; 97: 1-13.



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 119, 2024 5|5

21. Almeida-Paes R, Oliveira MME, Freitas DFS, Valle ACF, Zanco-
pé-Oliveira RM, Gutierrez-Galhardo MC. Sporotrichosis in Rio 
de Janeiro, Brazil: Sporothrix brasiliensis is associated with atyp-
ical clinical presentations. PLoS Negl Trop Dis. 2014; 8: e3094.

22. Freitas DFS, Valle ACF, Silva MTB, Campos DP, Lyra MR, Souza 
RV, et al. Sporotrichosis: an emerging neglected opportunistic in-
fection in HIV-infected patients in Rio de Janeiro, Brazil. PLoS 
Negl Trop Dis. 2014; 8: e3110.

23. Falcão EMM, Pires MCS, Andrade HB, Gonçalves MLC, Almei-
da-Paes R, Valle ACF, et al. Zoonotic sporotrichosis with greater 
severity in Rio de Janeiro, Brazil: 118 hospitalizations and 11 
deaths in the last 2 decades in a reference institution. Med Mycol. 
2020; 58: 141-3.

24. Moreira SM, Andrade EHP, Paiva MT, Zibaoui HM, Salvato LA, 
Azevedo MI, et al. Implementation of an animal sporotrichosis 
surveillance and control program, Southeastern Brazil. Emerg In-
fect Dis. 2021; 27: 949-52.

25. Almeida-Paes R, Bernardes-Engemann AR, Motta BS, Pizzini 
CV, Almeida MA, Muniz MM, et al. Immunologic diagnosis of 
endemic mycoses. J Fungi. 2022; 8: 993.

26. Almeida-Silva F, Almeida MA, Rabello VBS, Zancopé-Oliveira 
RM, Baeza LC, Lamas CC, et al. Evaluation of five non-culture-
based methods for the diagnosis of meningeal sporotrichosis. J 
Fungi. 2023; 9: 535.

27. Cognialli R, Bloss K, Weiss I, Caceres DH, Davis R, Queiroz-
Telles F. A lateral flow assay for the immunodiagnosis of human 
cat-transmitted sporotrichosis. Mycoses. 2022; 65: 926-34.

28. Della Terra PP, Gonsales FF, Carvalho JA, Hagen F, Kano R, Bon-
ifaz A, et al. Development and evaluation of a multiplex qPCR as-
say for rapid diagnostics of emerging sporotrichosis. Transbound 
Emerg Dis. 2022; 69: e704-16.

29. de Macedo PM, Sturny-Leclère A, Freitas DFS, Ghelfenstein-
Ferreira T, Gutierrez-Galhardo MC, Almeida MA, et al. Devel-
opment and validation of a new quantitative reverse transcription 
PCR assay for the diagnosis of human sporotrichosis. Med Mycol. 
2023; 61: myad063.

30. Kischkel B, Lopes-Bezerra LM, Taborda CP, Joosten LAB, San-
tos JC, Netea MG. Differential recognition and cytokine induction 

by the peptidorhamnomannan from Sporothrix brasiliensis and S. 
schenckii. Cell Immunol. 2022; 378: 104555.

31. Fichman V, Almeida-Silva F, Freitas DFS, Zancopé-Oliveira RM, 
Gutierrez-Galhardo MC, Almeida-Paes R. Severe sporotrichosis 
caused by Sporothrix brasiliensis: antifungal susceptibility and 
clinical outcomes. J Fungi. 2022; 9: 49.

32. Almeida-Silva F, Coelho RA, Bernardes-Engemann AR, Fich-
man V, Freitas DFS, Gutierrez-Galhardo MC, et al. In vitro isa-
vuconazole activity against Sporothrix brasiliensis suggests its 
efficacy in some severe sporotrichosis cases. Future Microbiol. 
2023; 18: 1041-8.

33. Borba-Santos LP, Rollin-Pinheiro R, Fontes YS, Santos GMP, 
Araujo GRS, Rodrigues AM, et al. Screening of pandemic re-
sponse box library reveals the high activity of olorofim against 
pathogenic Sporothrix species. J Fungi. 2022; 8: 1004.

34. Brilhante RS, Pereira VS, Oliveira JS, Lopes RG, Rodrigues AM, 
Camargo ZP. et al. Pentamidine inhibits the growth of Sporothrix 
schenckii complex and exhibits synergism with antifungal agents. 
Future Microbiol. 2018; 13: 1129-40.

35. Souza LCSV, Alcantara LM, Macêdo-Sales PA, Reis NF, Oliveira 
DS, Machado RLD, et al. Synthetic derivatives against wild-type 
and non-wild-type Sporothrix brasiliensis: in vitro and in silico 
analyses. Pharmaceuticals. 2022; 15: 55.

36. Córdoba S, Isla G, Szusz W, Vivot W, Hevia A, Davel G, et al. 
Molecular identification and susceptibility profile of Sporothrix 
schenckii sensu lato isolated in Argentina. Mycoses. 2018; 61: 
441-8.

37. Eudes Filho J, Santos IB, Reis CMS, Patané JSL, Paredes V, Ber-
nardes JPRA, et al. A novel Sporothrix brasiliensis genomic vari-
ant in Midwestern Brazil: evidence for an older and wider sporo-
trichosis epidemic. Emerg Microbes Infect. 2020; 9: 2515-25.

38. Etchecopaz A, Toscanini MA, Gisbert A, Mas J, Scarpa M, Lovan-
nitti CA, et al. Sporothrix brasiliensis: a review of an emerging 
South American fungal pathogen, its related disease, presentation 
and spread in Argentina. J Fungi. 2021; 7: 170.

39. Thomson P, González C, Blank O, Ramírez V, Rio C, Santibáñez 
S, et al. Sporotrichosis outbreak due to Sporothrix brasiliensis in 
domestic cats in Magallanes, Chile: a one-health-approach study. 
J Fungi. 2023; 9: 226.


