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Sggigt}rllrcixom Pulmonary sporotrichosis (PST) is a rare and neglected but severe disease. Its optimal
Pulmonary infection management remains challenging, as recommendations are primarily derived from case
Immunocompromise reports. This study summarizes PST patients' presentation, diagnosis, management, and
HIV outcome.
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1. Introduction

Sporotrichosis is a subacute or chronic subcutaneous mycosis in
tropical and subtropical regions. It is caused by dimorphic fungi
of the genus Sporothrix [1,2]. The primary route of infection
involves the etiological agent traumatically inoculating the
subcutaneous tissues while handling soil or other organic
materials  containing conidia.  Additionally, zoonotic
transmission, particularly from infected cats, and inhalation of
fungal conidia from the environment are different modes of
infection [3]. In addition to the cutaneous form, the disease has
rare manifestations, including osteoarticular, mucosal, central
nervous system, and pulmonary involvement [1]. Pulmonary
sporotrichosis (PST) is a rare manifestation with two distinct
forms: primary and multifocal. Patients with the primary form
typically have underlying respiratory conditions, primarily
chronic obstructive pulmonary disease (COPD). In contrast,
those with the multifocal form are mostly immunosuppressed,
like diabetic, alcoholic, and HIV patients. The respiratory
symptoms are not distinctive and can mimic those of
tuberculosis (TB) and other endemic systemic mycoses [4]. This
condition has gained increased recognition in recent decades due
to the rise in reported cases. Early detection can prevent invasive
treatment and complications [4-6]. Determining the optimal
management for PST remains a challenge. Treatment
recommendations are primarily derived from limited evidence
in case reports, as conducting randomized controlled trials has
been impractical [4].

This systematic review aims to summarize the presentation,
diagnosis, management, and outcome of patients with PST. The
reviewed studies were confirmed to have been published in
legitimate journals [7]

2. Methods
2.1 Data sources and literature search

The study followed the guidelines of the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA).
Studies published up to June 1, 2024, were identified through a
comprehensive search on Google Scholar and PubMed. The
search strategy included the following keywords: (pulmonary
OR lung OR respiratory AND sporotrichosis OR rose gardener
OR sporothrix OR sporotrichum). The search was limited to
human studies published in English without date restriction.

2.2 Eligibility criteria

The inclusion criteria were confirmed cases of PST and studies
that addressed its presentation, diagnosis, and treatment. Review
articles, studies with incomplete data, and those published in
journals on warning lists were excluded.

2.3 Study selection process

Initially, a researcher reviewed the titles and abstracts of the
identified studies, followed by full-text screening based on
eligibility criteria. A second researcher then re-checked this
work to correct errors and reduce bias. Subsequently, eligible
studies were selected for inclusion. In instances of disagreement,

a third author intervened to resolve the issues through discussion
and deliberation.

2.4 Data extraction

One author extracted the data, which was then independently
reviewed by another author to ensure accuracy. The data
collected from each study included multiple parameters such as
the first author's name, publication year, study affiliation and
design, demographic characteristics, risk factors, comorbidities,
clinical status, presentations, imaging findings, diagnostic
methods, disease focality, fungal species, treatment methods,
complications, intensive care unit (ICU) admission status, and
outcomes.

2.5 Statistical Analysis

The extracted data was collected in an Excel Sheet (2019) and
then analyzed for qualitative synthesis (descriptive) using the
Statistical Package for the Social Sciences (SPSS, v. 27, IBM
Co.). The data was presented as frequency, percentage, mean,
standard deviation, or median with range.

3. Results
3.1 Study selection

The systematic search identified 87 studies. After eliminating
duplicates (10), studies with incomplete data (3), and non-
English articles (3), the titles and abstracts of 71 articles were
screened. Of these, one study was excluded for being irrelevant.
Full-text screening of the remaining 70 articles led to the
exclusion of 24 more. Ultimately, 46 eligible articles comprising
75 PST cases were included in the systematic review [1,2,4-6,8-
48]. A PRISMA flow chart illustrating this process is provided
in Figure 1.

3.2 Characteristics of the Studies

Most of the studies were conducted in the USA (71.7%),
followed by Brazil (8.7%). Case reports constituted the majority
of studies (91.3%), followed by three case series (6.5%) and one
cohort study (2.2%) (Tables 1 and 2).

3.3 Patient demography and clinical status

The patients’ ages ranged from 11 to 79, with a mean of 45.8.
The gender distribution was predilected toward males (80%),
with a male-to-female ratio of 4:1. In total, 34.7% of the cases
were smokers, 30.7% had occupational exposure to dust and
soil, 5.3% had contact with pets or roses or wooden materials,
and 2.7% had environmental exposure. Regarding comorbidities
and health issues, 32% of the patients were alcoholic, 29.3% had
bacterial infections, 24% had respiratory or pulmonary diseases,
and 17.3% were found to be infected with human
immunodeficiency virus (HIV). Only three cases (4%) had a
positive history of the disease. Nineteen cases (25.3%) were
known to be immunocompromised (Table 2).

3.4 Disease presentation, diagnosis, and treatment
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The raw data for each study can be found in Tables 3 and 4. The
most frequently reported symptom was coughing, occurring in
46 patients (61.3%). Other common symptoms included fever in
36 patients (48.0%), weight loss in 34 patients (45.3%), and
malaise in 30 patients (40.0%). The most frequent imaging
finding was cavitary lesions in 40 patients (53.3%). Lung
infiltration was identified in 26 patients (34.7%), pulmonary
nodules in 10 patients (13.3%), fibrosis in 7 patients (9.3%), and
consolidation in 4 patients (5.3%). In most cases, the diagnostic

conservative regimen plus surgical intervention in 11 patients
(14.6%). Surgical intervention alone was employed in one
patient (1.3%), while six patients (8.0%) received no treatment
or the data was unavailable. Admission to the ICU was required
for five patients (6.7%). The overall survival rate was 69.3%;
however, 15 patients (20.0%) succumbed to the disease. The
outcome of the remaining eight patients (10.7%) were
unavailable. Among the survived cases, three patients (5.8%)
experienced a disease recurrence (Table 5).

| Identification of studies via databases and registers |

Records identified from:
Databases (n = &7)

» screening.

Identification

Title & abstracts of records
sereened (n=71)

——®| irelevancy

¥

Full text of records screened
(n=70)

Screening

——p| Review (n=1)

v

Studies assessed for eligibility

—»{ Siudies excluded:

Records removed before

Duplicate records removed
(n=10)

Mon-English (n=3)
Incomplete data (n=3)

Records excluded due fo

(n=1}

Records excluded:
Mon-human study (n=2)
Unretrieved data (n=21)

Wrong outceme (n=0)
Predatory (n=0)

(n = 48)
| l
2 Studies included in gualitative synthesis (n =48)
-]
-E Studies included in guantitative synthesis (n =0)
-]

Figure 1. Study selection PRISMA flow chart.

approach was sputum culture, performed in 52 patients (69.3%).
Other diagnostic methods included serology/titer in 16 patients
(21.3%), bronchial washing culture in 13 patients (17.3%),
histopathology in 13 patients (17.3%), bronchoalveolar lavage
culture in 12 patients (16.0%), and tissue culture in nine patients
(12.0%). Fifty patients (66.7%) had a primary PST, while 25
(33.3%) had multifocal disease. The most common species
identified was Sporothrix schenckii, found in 58 patients
(77.3%). Sporothrix brasiliensis was identified in 16 patients
(21.3%) and Sporothrix cyanescens in one patient (1.3%).
Treatment regimens varied among patients, with a combined
conservative regimen being the most common, applied to 26
patients (34.7%). A single conservative regimen was used in 20
patients (26.7%), a single conservative regimen plus surgical
intervention in 11 patients (14.6%), and a combined

4. Discussion

Human sporotrichosis, caused by the thermally dimorphic fungi
Sporothrix schenckii complex, exhibits various clinical
manifestations. It was first discovered in 1898 in a patient with
subcutaneous abscesses and initially placed in the genus
Sporotrichum. However, taxonomic revisions in the 1960s
reclassified it under the genus Sporothrix. Sporothrix schenckii
is now understood to be a genetically diverse cryptic species
complex that includes S. globosa, S. brasiliensis, S. luriei, S.
mexicana, S. pallida (formerly S. albicans), and S. schenckii
sensu stricto. All species, except S. pallida, are capable of
causing disease in humans [49].

The fungus typically thrives in tropical and subtropical climates
across the American continents (notably Brazil, Uruguay,
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Table 1. The characteristic of studies and patients’ demographics and clinical status.

Author, year

[reference]

Fichman et al.”
2022

Alves et al. 2020
2]

Singhai et al.
2020 &

Farooqui et al.
2018 !

Rojas et al. 2017
(6]

Babhr et al. 2015

[10]

Aung et al. 2013
“

da Silva et al.
2013 (11
Orofino-Costa et
al. 2013 12

Tiwari et al. 2012
[13]

Zagurovskaya et
al. 2010 ¥

Callens et al.
2005 14

Mehta et al. 2004
[15]

Zhou et al. 2003
[16]

Country

Brazil

Brazil

India

USA

Argentina

USA

Australia

Brazil
Brazil

USA

USA

USA
USA

USA

Stu.dy Gender
design

Cohort

Case
report

Case
report

Case
report

Case
report

Case
report

Case
report

Case
report
Case
report
Case
report

Case
report

Case
report

Case
report

Case
report

2 2 2 =

m £ £ £ £ 8§ 2 90+

o]

Age
(years)

71
63
52
25
31
20
44
26
36
46
18
35
43

20

50

22

44

65

49

64

60

74

32

61

68

55

71

- Lifestyle
CLEEpaU risk factor
N/A Smoker
N/A Smoker
N/A Smoker
N/A Smoker
N/A Smoker
N/A None
N/A Smoker
N/A Smoker
N/A Smoker
N/A Smoker
N/A None
N/A Smoker
N/A Smoker
N/A None
Occupational
exposure,
Sl Contact with
dog and cat
Farmer Occupational
exposure
Transporter
of bird seed Smoker
bags
N/A Smoker
N/A None
Smoker,
Gardner Occupational
exposure
N/A Smoker
Gardner Occupational
exposure
N/A Occupational
exposure
Gardner Occupational
exposure
Smoker,
Contact with
IR old wooden
materials
N/A None
Jltonts Occupational
Hay rack
builder exposure
N/A None

Comorbidities and other
health pattern

COPD, Alcoholism

COPD, Alcoholism

HIV, Infection with
Kilebsiella sp.

HIV, TB, Alcoholism

HIV, Pulmonary sepsis,
Kaposi sarcoma

HIV
HIV, TB, Alcoholism
HIV, Alcoholism
HIV
HIV, Alcoholism
Nocardiosis, Alcoholism
HIV, TB, Alcoholism

HIV, TB, Alcoholism

HIV, Pneumocystis
pneumonia, Alcoholism

Aspergillosis

Alcoholism

Infection with streptococcus
viridians, Candida of neck
abscess, Squamous cell
carcinoma
Arterial hypertension,
Infection with Klebsiella
pneumoniae
Pulmonary fibrosis, Infection
with Escherichia coli,
Streptococcus viridans,
Staphylococcus sp.,
enterococcus sp. and
Candida famata
Emphysema, Rheumatoid
arthritis, Influenza A, and
Infection with staphylococcus
aureus, Achromobacter sp.
Myocardial infarction,
Emphysema

COPD

Tobacco and alcohol abuse

Anal cancer, non-Hodgkin
lymphoma

Coronary artery disease,
Peripheral vascular disease,
Dyslipidemia, Anxiety

HIV, Infection with
Plasmodium sp.
Asthma, Hypothyroidism,
Nephrolithiasis,
Inflammatory bowel disease
DM, COPD, Asthmatic
bronchitis,Bronchiectasis

PMH
of the
disease

Immunity status

Immunocompromised
Immunocompromised
Immunocompromised
Immunocompromised
Immunocompromised
Immunocompromised
Immunocompromised
Immunocompromised
Immunocompromised
Immunocompromised
Immunocompromised
Immunocompromised
Immunocompromised

Immunocompromised

Immunocompetent

N/A

N/A

N/A

Immunocompromised

N/A

N/A
N/A
N/A

Immunocompromised

N/A

Immunocompromised
N/A

N/A


https://doi.org/10.58742/bmj.v2i3.120
https://doi.org/10.58742/bmj.v2i3.120

Kakamad et al.

Barw Medical Journal | 2024;2(4):85-97 | https://doi.org/10.58742/bmj.v2i3.120

Table 1. Continued...

E%/rd etal. 1998 USA

Gori et al. 1997

8] Italy

Tambini et al. TItal

1996 111 taly

Breeling et al.

1993 1201 DS,

Padhye et al. .

1992 1211 India

Haponik et al.

1989 221 USA

Fields et al. 1989

23] USA

Velji et al. 1988

o USA

Dall et al. 1987

1251 USA

Pluss et al. 1986

126] USA

Pueringer et al.

1986 127 RS

Matthews et al. South

1982 281 Africa

Rohatgi 1980 *! USA

Jung et al. 1978

e USA

Lowenstein et al.

1978 31 1022

Zvetina et al.

1978 132 OfE,

Berson et al. South

1977 B33 Africa

Michel 1977

l34J1c elson USA

Kinas et al. 1976

135] USA

Serstock et al.

1975 B3 OIS,

Evers et al. 1974

371 USA

Mohr et al. 1972 USA

[38]

[S}g]mth etal. 1970 USA
USA

Case
report

Case
report
Case
report
Case
report
Case
report

Case
report

Case
report
Case
report
Case
report

Case
series

Case
report

Case
report

Case
report

Case
series

Case
report
Case
report
Case
report
Case
report
Case
report

Case
report

Case
report

Case
report

Case
report

£

£ £ £ £ £ g g £ g Kxgm™

=

50

37

52

62

43

57

47

79

44

50

64

39

23

56
47
62
31
59
41
51
42

48

67

36

38

48

36

71

37

56

44

51

38

Landscaper

N/A
Farmer
N/A

N/A

Brickyard

N/A
Farmer
N/A

N/A
N/A

Street cleaner

Army
artillery
sergeant

N/A

Gardner

Construction
worker
School
teacher

Fisherman
N/A
N/A
N/A
N/A

Gardner

Farmer

Gold miner

Postal
employee
Mounted

policeman

Truck driver

N/A

Salesman

Landscaper

Tavern
operator

N/A

N/A

Occupational
exposure,
Smoker

None

Occupational
exposure

Smoker

None

Smoker,
Environmental
exposure

Smoker

Occupational
exposure

None
None

Smoker

Smoker,
Occupational
exposure

Smoker

None

Occupational
exposure
Occupational
exposure

None
Smoker
None
None
None

None

Occupational
exposure
Occupational
exposure
Occupational
exposure

None

Occupational
exposure
Contact with
roses
Contact with
roses
Smoker,
Environmental
exposure
Occupational
exposure

None
None

None

COPD

HIV
Heart transplantation

No

Asthma, Infection with
Candida sp.

No

Alcohol and tobacco abuse

Alcohol abuse

Pancreatitis, Alcohol abuse,
pulmonary disease

No

Bronchopneumonia, TB

COPD

Ethanol abuse

DM, Alcohol abuse, Infection
with Streptococcus
pneumoniae

No

Alcoholism

Rheumatoid arthritis,
Respiratory infection

No
TB
TB
No
Alcoholism
Renal TB
No

No

No

Alcohol abuse, Infection with
E. coli, pneumonia
Infection with Actinomyces
israelii

No

No

DM
No
No

Sarcoidosis

N/A

Immunocompromised
Immunocompromised
N/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A

N/A

N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A
N/A
N/A

N/A
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Table 1. Continued...

Produce Occupational

M 30 Hepatitis No N/A
handler exposure
Greenhouse Occupational
Baum et al. 1969 Case i operator exposure 15 L S
[E series Greenhouse
M 34 operator and Occupational No No N/A
Produce exposure
handler
Kobayashi et al Case Occupational Penptigl e e e,
%:“] ’ USA F 61 Florist P Mumps, Infection with Yes N/A
1969 report exposure .
Candida sp.
bifsCam sl USA S M 59 Office worker None TB, histoplasmosis No N/A
1969 142 report ’
Belan[al}]et al. Canada Case M 49 N/A None Infection with Klebszella No N/A
1968 report pneumoniae
Trevathan et al. Case
1966 E41 USA report M 40 Salesman None No No N/A
Siegrist et al. Case Alcohol Abuse, Ulcerated
1965 1451 USA — M 43 Salesman Smoker e No N/A
. M 35 N/A None Alcohol abuse, Malaria No N/A
Ridgeway et al. USA Case
[46] . .
1962 report M 30 Truck driver None Alcohol abuse,‘ Infection with No N/A
Candida sp.
M 26 X-ray N Alcoholi N N/A
[§7c]0tt etal. 1961 USA Case rechnician ClY COHCHSIT ©
report M 42 Florist None Syphilis No N/A
£§St etal. 1958 USA Case M 53 Farmer Occupational No No N/A
report exposure

M; male, F, female, N/A; non-available, COPD; chronic obstructive pulmonary disease, HIV; human immunodeficiency virus, TB, tuberculosis, DM, diabetes mellitus,
PMH; past medical history.
*The lifestyle risk factors for the cases are randomly provided in the table as the study did not report them per case.

Table_ZT Summary of study affiliations and patients’ demographics Other fungal infection 6 (8.0%)
and clinical status. . ; Cancer 3 (4.0%)
Variables Prequeltlcy Diabetes mellitus 3 (4.0%)
ERCENTSC Others 14 (18.7%)
Country of study Past medical hist. £ the di
USA 33 (717%) ast medical nistory o € disease
} Yes 3 (4.0%)
Brazil 4 (8.7%) N 72 (96.0%
India 2(3.3%) lmm(l)mity status .
Ttaly 2 (4.3%) ) .
South Affica 2 (4.3%) Immunocompromised 19 (25.3%)
. Immunocompetent 1(1.3%)
Argentina 1(2.2%)
) N/A 55 (73.3%)
Australia 1(2.2%)
Canada 1(2.2%)
Patient demOgmp,hlcs Colombia, Peru, and Mexico), parts of Africa (especially sub-
Age range (median, mean + SD), years 11-79 (44,458 £ . . . . .
15.17) Saharan regions and South Africa), Asia (mainly Japan, India,
Gender ' and China,), and Australia. Certain regions in South America,
Male 60 (80.0%) such as Abancay, are highly endemic areas, with sporotrichosis
Female 15 (20.0%) incidence rates reaching up to 60 cases per 100,000 annually
Lifestyle risk factor [49]. However, PST's prevalence and incidence rates are not
None 27 (36.0%) well-documented, even in hyperendemic regions. The
Smoker 26 (34.7% epidemiology of reporte cases is heavily influence
( ) d logy of rted PST heavily infl d by
Occupational exposure 23 (30.7%) publication bias, with nearly 90% of cases originating from the
Contact with roses/ wooden materials/ 4(53%) USA. In endemic regions, many PST cases are probably
pets ’ underreported or misdiagnosed [4]. During the first large
Environmental exposure 2 (2.7%) sporotrichosis epidemic, which occurred in the mines of
Comorbidities and other health pattern Transvaal, South Africa, 3,000 cases of the cutaneous form were
Alcoholic 24 (32.0%) reported, with no diagnoses of PST [50]. On the contrary, in
Bac“’j”al infection ' 22(29.3%) 2019, Falcdo et al. reviewed the Brazilian Unified National
Respiratory & pulmonary diseases 18 (24%) Health System and found that PST was the most common
0, .. . . .
Wi U@L clinical form of sporotrichosis. This type accounted for at least
HIV 13 (17.3%)

220 hospitalizations, representing 35.9% of all sporotrichosis
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Table 3. Presentation and diagnosis of sporotrichosis.

Author, year

[reference]

Fichman et al.*
2022 1

Alves et al.
2020 2

Singhai et al.
2020 &

Farooqui et al.
2018 !

Rojas et al.
2017 1
Bahr et al. 2015

[10]

Aung et al.
2013 ¥

da Silva et al.
2013 1

Orofino-Costa
etal. 2013 12

Tiwari et al.
2012 U3l
Zagurovskaya
etal. 2010 B

Callens et al.
2005 14

Mehta et al.
2004 1)

Zhou et al.
2003 el

Byrd et al. 1998

(7]

Gori et al. 1997
[18]

Tambini et al.
1996 )
Breeling et al.
1993 20
Padhye et al.
1992 21

Presentation

Malaise, weight loss, fever,

cough, hemoptysis, dyspnea

Malaise, weight loss, fever,
cough, hemoptysis

Malaise, weight loss, fever, cough

Malaise, weight loss, fever, cough
Malaise, weight loss, fever, cough
Malaise, weight loss, fever, cough

Malaise, weight loss, fever, cough
Malaise, weight loss, fever, cough
Malaise, weight loss, fever, cough
Malaise, weight loss, fever
Malaise, weight loss, fever
Malaise, weight loss

Malaise

Malaise

Snoring, cough, hyaline
expectoration, dyspnea, weight
loss

Cough, dyspnea, fever

Dysphagia, hemoptysis

Fever, odynophagia, cough,
dyspnea, septic shock, multiorgan
failure

Admitted for lung transplantation

Cough, fever, hemoptysis

Emphysema, cough, respiratory
failure

Dyspnea, cough, fever, malaise

Cough, fever, asthenia, diarrhea,
myalgia, weight loss, cutaneous
lesions

Asymptomatic

Hemoptysis, cough

Cough, oral lesions, conjunctival
pallor, hypochromic eruptions,
fever, diarrhea, vomiting,
dyspnea, rhinorrhea, hemoptysis,
night sweat
Fever, sweats, nasal congestion,
cough, dyspnea

Cough, sore throat, hoarseness,
yellowish sputum

Weight loss, hemoptysis, lung
cavity on imaging

Cough, dyspnea

Asymptomatic

Hemoptysis, dyspnea, weight loss,
fever, cough
Acute respiratory distress, fever,
cough

Imaging findings

Reticulonodular infiltration,
cavitary lesion, and fibrosis
Cavitary lesions, fibrosis,
lymphadenopathy
Unilobular nodule without
cavitation
Unilobular multiple nodules
without cavitation
N/A
Multiple bilateral pulmonary
nodules without cavitation
Pleural effusion
N/A
N/A
N/A
N/A
N/A
Reticulonodular infiltration,
calcified nodules, fibrosis and
cavitation
Reticulonodular infiltration,
consolidation

Multiple bilateral pulmonary
nodules

Cavitary lesion

Retropharyngeal mass, multiple
pulmonary cavitations, and
nodules

Cavitary lesion

N/A

Cavitary lesions

Pleural scarring with a large,
thick-walled cavity
Ground-glass attenuation with
traction bronchiectasis
Cavitary lesions

Multiple lung nodules and
cavitation

Cavitary lesion

N/A

Lung infiltration, nodules, and
bronchiectasis changes

Lung infiltration

Cavitary lesions
N/A
Cavitary lesion
Cavitary lesions

Lung infiltration and cavitation

Diagnostic approach
Sputum, BAL culture
Sputum, BAL culture

BAL culture

Sputum, BAL culture
Sputum culture
Sputum culture

Sputum culture
Sputum culture
Sputum culture
Sputum culture
Sputum culture
Sputum culture

Sputum culture
Sputum culture
CT and BAL Culture
Sputum culture

BAL culture, lung tissue biopsy

BAL culture

BAL culture

BAL, sputum and lung tissue
culture

Sputum culture
Lung tissue culture

Serology, Skin biopsy, sputum
culture

Bronchial washing

BAL culture

Sputum culture

BAL culture

Vocal cord biopsy,
transbronchial biopsy, sputum
culture, BAL culture, bronchial
wash

Titer
Sputum culture
Culture biopsy

Bronchoscopy, sputum culture

HPE and periodic acid-Schiff
staining

Disease
focality

Primary
Multifocal
Multifocal

Multifocal
Multifocal
Multifocal

Multifocal
Multifocal
Multifocal
Multifocal
Multifocal
Multifocal

Multifocal
Multifocal
Primary
Primary

Primary

Primary
Primary
Primary
Primary
Primary

Multifocal

Primary

Primary

Multifocal

Primary

Multifocal

Primary
Primary
Primary
Primary

Primary

Species
S. brasiliensis
S. brasiliensis
S. brasiliensis

S. brasiliensis
S. brasiliensis
S. brasiliensis

S. brasiliensis
S. brasiliensis
S. brasiliensis
S. brasiliensis
S. brasiliensis
S. brasiliensis

S. brasiliensis

S. brasiliensis

S. brasiliensis
S. schenckii

S. schenckii

S. schenckii

S. schenckii
S. schenckii
S. schenckii

S. schenckii
S. brasiliensis

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii
S. schenckii
S. cyanescens
S. schenckii

S. schenckii
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Table 3. Continued...
ek cial Her_noptysisf shock, acute
1989 [22] respiratory dlstre§s, bloody
expectoration
Upper and lower extremities
Fields et al. pruritic erythematous lesions,
1989 231 cough, fever, chills, malaise,

Velji et al. 1988

[24]

Dall et al. 1987
[25]

Pluss et al.
1986 (21

Pueringer et al.
1986 271
Matthews et al.
1982 (28

Rohatgi 1980
[29]

Jung et al. 1978
30]

Lowenstein et
al. 1978 B1
Zvetina et al.
1978 B2
Berson et al.
1977 B3

Michelson 1977
[34]

Kinas et al.
1976 B3

Serstock et al.
1975 B¢

Evers et al.
1974 B7

Mohr et al.
1972 B8

Smith et al.
1970 B

Baum et al.
1969 140

Kobayashi et al.
1969 1)

McGavran et al.
1969 142

hemoptysis, weight loss

Skin lesions, weight loss

Cough, weight loss, night sweat,
fatigue

Arthralgia, skin lesions, fever,
cough, chest pain, draining cystic
lesion of the eyelid
Hemorrhagic gastritis due to
alcoholism

Myocardial infarction

Pleuritic chest pain

Cough, bloody sputum, fever,
weight loss
Skin lesion, pyrexia, anorexia,
weight loss
Pleuritic chest pain, cough, fever,
anorexia, dyspnea, weight loss
Malaise, fatigue, anorexia, weight
loss, cough, fever, pleuritic pain
Nausea, vomiting, abdominal
cramps, cough
Cough, fever, malaise, chest pain,
hemoptysis
Hemoptysis, cough, malaise,
fever, weight loss

Chest pain, cough, dyspnea
Abnormal X-ray finding
N/A

Anorexia, weight loss, fatigue
Debility, parotitis, bleeding
tongue

Fatigue, weight loss, fever

Mucoid purulent expectoration,
weakness, weight loss, dyspnea

Chest pain, cough

Skin lesion
Chills, fever, fatigue, weight loss
Cough, fever, hemoptysis
Chest pain, fever, chills, cough

Cough, fever, malaise

N/A
N/A
N/A
Skin lesion
Recurrent leg ulcers, cutaneous
lesions, night sweats, fatigue,
cough, weight loss

Cough, fever, weight loss

Cavitary lesions

Pleural effusion, lung
infiltration

Lung infiltration
Interstitial markings, Cystic
changes, cavitary lesion

Bilateral hilar and paratracheal
adenopathy, trachea
compression, bronchi masses

Lung infiltration
Fibrocavitary disease, lung

infiltration

Cavitary lesion

Extensive consolidation

Diffuse soft nodular infiltrate of
both lungs without cavitation

Segmental consolidation

Segmental consolidation

Sharply defined nodules
without cavitation

Cavitary lesion

Thickened pleura, cavitary
lesion, contracted hemithorax
Cavitary disease, lung
infiltration
Cavitary disease, lung
infiltration

Apical bullae
Lung infiltration, cavitation

N/A

Lung infiltration

Small density and infiltration

Lung fibrotic infiltration and
cavitation

No imaging examination

Small infiltration

Multiple cavitary lesions and
infiltration
Fibronodular infiltrates and
apical cavities

Lung infiltrative cavitation

Bilateral linear densities
Cavitary lesions
Cavitary lesions
Cavitary lesions

Fibrotic, contracted infiltration
and cavitation of the lungs

Bilateral infiltration of the
lungs

Sputum culture, Titer

Titer and pleural fluid and
sputum cultures

Tissue, sputum and skin
aspiration culture, titer
Bronchoscopy, Open biopsy,
lung tissue and bronchial
washing culture

Skin and bronchial biopsy

Bronchial wash and brushing
Culture
Sputum culture, bronchial
washing, titers
Gomori's methenamine silver
staining, bronchial washing,
lung biopsy
Sputum culture, bronchial
brushing culture, titer

Skin biopsy

Skin biopsy, bronchial wash,
and sputum culture
Sputum culture, bronchial
washing, titer

Direct fluorescent antibody test
Sputum culture
Sputum culture

Sputum culture

Sputum culture, brushing
culture, titer, culture specimen

Sputum culture
Sputum culture, titer, HPE

Post-mortem HPE

Bronchial washing culture, lung
biopsy, periodic acid-Schiff
staining
Sputum culture, serology
Sputum culture, titer, skin test,
specimen culture, animal
inoculation
Skin aspirate culture, skin test,
animal inoculation
Bronchial wash and sputum
culture

Sputum culture
Sputum culture

HPE, Sputum culture, titer

Sputum culture
Sputum culture
Sputum culture
Sputum culture

Sputum culture, Biopsy

Sputum culture

Primary

Multifocal

Multifocal

Primary

Multifocal

Primary

Primary

Primary

Primary
Multifocal
Multifocal

Primary

Primary

Primary

Primary

Primary

Primary

Primary

Primary

Primary

Primary

Primary

Multifocal

Multifocal
Primary
Primary
Primary

Primary

Multifocal
Primary
Primary
Primary

Multifocal

Primary

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii

S. schenckii
S. schenckii
S. schenckii
S. schenckii

S. schenckii

S. schenckii
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Table 3. Continued...
]?;é;;n[c};t ol Cough, dyspnea Cavitary lesions Spemmiir:)s&l;l:irgr’l ] Primary S. schenckii
Trevathan et al. Malaise, weight loss, cough, . . Bronchial washing and sputum . .
1966 44 mucoid sputum, hemoptysis Loy lestom culture oty £ sielirnel o
Siegrist et al. PR, CUe, Swef"‘ts’ Lung fibrotic infiltration with Sputum culture, animal . .
1965 1451 fever, dyspnea, hemoptysm, cavitation inoculation Primary S. schenckii
anorexia, weight loss
ey el Fever, pleur.itic pa.in, cough, Irregular 'sof.t density Sputum culture, Specimen iy S schenckii
1962 1461 ) herrllopty.s1s, welght loss (cavitation) ) culture )
Epigastric pain, vomiting, cough, Cavitary lesi Bronchial wash culture, Titer, Pri S schenckii
chest pain avitaty feston periodic acid-Schiff staining rumary - sehenci
Fever, night sweats, weight loss,
Scott et al. 1961 coqg_h, her_noptysm, OSSR, Lung infiltration and cavitation ST 01.11ture., gastric Primary S. schenckii
[47] vomiting, diarrhea, hepatomegaly, washing, titer
jaundice
. Cavitary lesion, fibrotic Sputum culture, gastric . .
ARG infiltration washing, periodic acid-Schiff Primary i
[I:?]St @l IR Dyspnea, cough Fibrocavitary disease Sputum;:lthui;eg, Llltlehrl,lgonchlal Primary S. schenckii
N/A; non-available, BAL,; Bronchoalveolar lavage, CT; computed tomography, HPE; histopathology examination
* The symptoms for that study, except malaise, are randomly provided in the table as the study did not report them per case.
Table 4. Treatment and outcome of the patients with sporotrichosis.
Author, year [referencel Treatment SR DR s ICU Outcome Recurrence
treatment
Itraconazole, Posaconazole None No Survived No
Itraconazole, Posaconazole, Amphotericin B None No Survived No
Itraconazole, Amphotericin B None No Survived No
Itraconazole, Posaconazole, Amphotericin B, .
Terbinafine None No Died = -
Itraconazole, Amphotericin B None No Survived No
Itraconazole, Posacongzole, Amphotericin B, None No Died s
Fichman et al. 2022 [ Tsiipfigfiie .. .
Itraconazole, Amphotericin B None No Died = -
Itraconazole, Amphotericin B None No Died = -
Itraconazole, Posaconazole, Amphotericin B None No N/A N/A
Itraconazole, Amphotericin B None No Survived No
Itraconazole, Posaconazole, Amphotericin B None No Survived No
Itraconazole, Amphotericin B None No Died = -
Itraconazole, Posaconazole, Amphotericin B, .
Terbinafine None No Died = -
Itraconazole, Posaconazole, Amphotericin B None No Survived No
Acute respiratory failure,
Alves et al. 2020 ! Amphotericin B, Itraconazole Acute renal insufficiency, Yes Died @ ---meeee-
and Injury, Septic shock
Singhai et al. 2020 ¥ Itraconazole None No Survived No
Farooqui et al. 2018 ) Itraconazole, Pneumonectomy Progressive disease No Survived N/A
Rojas et al. 2017 ) Ampbhotericin B, Itraconazole None Yes N/A N/A
Bahr et al. 2015 ') Amphotericin B, Itraconazole None Yes Survived No
Aung et al. 2013 1 Itraconazole, Voriconazole, quéctpmy Hemoptysis Yes Survived No
: Itraconazole, Intravenous antibiotics, None No Died e
Bronchodilators, Steroids
da Silva et al. 2013 1! Wedge resection, Itraconazole None No Survived No
Orofino-Costa et al. 2013 2 Ampbhotericin B, Itraconazole None No Survived N/A
Tiwari et al. 2012 [ Itraconazole None No Survived No
Zagurovskaya et al. 2010 '/ Itraconazole None No Survived No
Callens et al. 2005 [4 Fluconazole None No Survived No
Mehta et al. 2004 U] N/A N/A No N/A N/A
Zhou et al. 2003 ['®! Itraconazole None No Survived No
Byrd et al. 1998 U] Itraconazole None No Survived No
Gori et al. 1997 8] No N/A No N/A N/A
Tambini et al. 1996 "] Amphotericin B None No Survived No
Breeling et al. 1993 % gl sntam £ P(I);rascs;?glzgl)glde’ Ketoconazole, Hypothyroid No Survived No
Padhye et al. 1992 (2! The case died before diagnosis N/A Yes Died = -—ee-
Respiratory failure,
Haponik et al. 1989 22 Amphotericin B, Pneumonectomy Pulmonary hypertension, No Died = -
Pneumonia
Fields et al. 1989 2] Potassium lodide, Ketoconazole None No N/A N/A
Velji et al. 1988 124! Amphotericin B None No Survived No
25 Ampbhotericin B, Ketoconazole, Miconazole, :
Dall et al. 1987 None No Survived No

Flucytosine, Pneumonectomy
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Table 4. Continued. ..

Pluss et al. 1986 2]

Pueringer et al. 1986 127
Matthews et al. 1982 %)

Rohatgi 1980

Jung et al. 1978 %

Lowenstein et al. 1978 31
Zvetina et al. 1978 3%
Berson et al. 1977 133

Michelson 1977 B34
Kinas et al. 1976 B
Serstock et al. 1975 B¢

Evers et al. 1974 B7
Mohr et al. 1972 B8

Smith et al. 1970 %

Baum et al. 1969 [

Kobayashi et al. 1969 1]
McGavran et al. 1969 421
Beland et al. 1968 43
Trevathan et al. 1966 4]
Siegrist et al. 1965 43

Ridgeway et al. 1962 4]

Scott et al. 1961 7]

Post et al. 1958 48]

Amphotericin B None No Survived No
Potassium Iodides None No Survived No
Amphotericin B, Miconazole, Ketoconazole el 1nsufﬁ01er.1c'y €2 No Survived Yes
to Amphotericin
Lobectomy, Ketoconazole, Upper lobe cystectomy, None No Survived Yes
Amphotericin B
Amphotericin B None No Survived No
Potassium Iodide, Amphotericin B Urea and Creatinine rise No Survived Yes
Amphotericin B None No Survived No
Potassium lodide None No Survived N/A
No N/A No N/A N/A
Amphotericin B, Potassium Iodide, Staged None No N/A N/A
thoracoplasty
Amphotericin B None No Survived No
Amphotericin B None No Survived No
Amphotericin B, Lobectomy Air leak due to lobectomy No Survived No
No N/A No Survived N/A
Lobectomy, Potassium Todide None No Survived No
No N/A No Died = -
Thoracotomy, Potassium Iodide None No Survived No
Amphotericin B Toxic reaction No Died = -
Amphotericin B, Segmentectomy None No Survived No
Amphotericin B, Segmentectomy None No Survived N/A
Potassium lodide None No Survived No
Potassium Iodide, Tetracycline, Lobectomy None No Survived No
Amphotericin B el (Tt elees. No Survived No
to treatment)
Segmentectomy, Amphote_rlcm B,_Potassmm Todide, None No Died e
Hydroxystilbamadine
Amphotericin B None No Survived N/A
Amphotericin B, Iodides, Surgery None No Survived No
Amphotericin B, Iodides, Surgery None No Survived N/A
Amphotericin B, Iodides, Surgery None No Survived No
Potassium lodide, Amphotericin B Hypotension No N/A N/A
Potassium Iodide, Amphotericin B, Pneumonectomy Persistent symptoms No Died = -
Lobectomy None No Survived No
Potassium Iodide, Griseofulvin None No Survived No
Potassium Iodide, lobectomy None No Survived No
Lobectomy, Potassium lodide None No Survived No
Potassium lodide, Thoracotomy and Severe conjunctivitis, .
Segmentectomy, Amphotericin B Rhinitis, Atelectasis b S B
Potassium lodide None No Died = -
Potassium lodide, Segmentectomy None No Survived N/A
Potassium lodide, Dihydroxystilbamadine, Side reaction to
Amphotericin B No Survived N/A

Dihydroxystilbamadine

cases registered in hospitals from 1998 to 2015 [51]. Another
study identified 1,322 cases of sporotrichosis in a large
commercial health insurance database in the USA from 2012 to
2018. Among the cases where sporotrichosis was specified,
lymphocutaneous was the most prevalent, with 68 cases,
followed by PST, which accounted for 27 cases [52]. In the
current systematic review of 46 studies, most (71.7%) were from
the USA, followed by Brazil (8.7%), supporting the assumption
that many PST cases may be misdiagnosed or overlooked in
endemic regions. The infected species were S. schenckii in 58
cases (77.3%), S. brasiliensis in 16 cases (21.3%), and S.
cyanescens in one case (1.3%).

Sporotrichosis presents in two clinical patterns: primary, a
unifocal disease caused by direct inhalation of the fungus, and
multifocal sporotrichosis, which can occur through direct
inhalation of conidia followed by dissemination or, more
commonly, via hematogenous or lymphatic spread from a
distant site, often due to immunosuppression [1]. Due to its
rarity, PST has traditionally been classified under
"extracutaneous manifestations" of sporotrichosis. However,

this classification is misleading, as most cases of PST do not
exhibit cutaneous symptoms [49]. A systematic review of 86
cases of PST reported that 64 cases (74.4%) were of the primary
pulmonary form [4]. In line with the previous study, 66.7% of
the cases identified in the present study were primary PST. This
finding further supports the view that PST should not be
regarded merely as an extracutaneous manifestation of
sporotrichosis but as an independent entity.

It has been reported that over 80% of the cases are males, and
the mean age of presentation is between 40 and 50 years [49].
The commonly suggested risk factors for primary PST include
middle age, male gender, smoking, chronic corticosteroid use,
chronic obstructive pulmonary disease, alcoholism, and
immunosuppressive diseases like HIV [4]. Chronic alcohol
abuse leads to lymphopenia and persistent activation of the T
cell pool, which can impair T cells' ability to proliferate and
respond to pathogens. This condition disrupts the balance
between T-helper (Th)l and Th2 responses [1]. A study
conducted by Fichman et al. observed that most cases were
males of low educational and economic backgrounds.
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Table 5. Summary of disease presentation, diagnosis and treatment.

Predominantly, the patients exhibited multifocal disease with
Frequency /

Variables Percentage widespread skin lesions, and most (78.6%) were HIV-positive.
Symptoms/presentation* They highlighted the crucial role of CD4+ T cells in controlling
Somsh 46 (61.3%) sporotrichosis, noting that these cells are also the primary target
e 36 (48.0%) of HIV infection [1]. Nearly 50% of PST cases, whether in the
W s 34 (45.3%) primary or disseminated form, have identifiable occupational or
. environmental exposures to the fungus. These exposures include
Malaise 30 (40.0%) . . . .
contact with plant materials, animals or animal products, and
Hemoptysis 17(22.7%) soil, particularly in bricklaying, gardening, or horticulture. In
Dyspnea 15 (20.0%) addition, heavy alcohol use has been noted in nearly 40% of
Cutaneous lesions 10 (13.3%) reported cases. Patients with multifocal disseminated disease are
st 10 (13.3%) more commonly immunoc.:ompr.omised (36.4%). than pri.n'lary
Abnormal expectoration/sputum 6 (8.0%) form (3.1.%). Other gssocmted.ml'muno.suppressw'e conditions
' include diabetes mellitus, chronic liver disease, malignancy, and
Night sweats 6 (8.0%) autoimmune/connective tissue disorders, each occurring in less
Anorexia 5 (6.7%) than 10% of cases. Additionally, about 25% of all cases have
Others 47 (62.7%) preexisting airway conditions such as COPD, asthma, and
N/A 4(5.3%) bronchiectasis [49]. Consistent with the literature, in this study,

80% of the cases were male, with a mean age of 45.8 years. In

S N
Common imaging findings total, 34.7% were smokers, 32% were alcoholics, 30.7% had

Cavitary lesion 40 (53.3%) occupational exposure, 24% had respiratory or pulmonary
Lung Infiltration 26 (34.7%) disease, and 17.3% had HIV infection. Only four cases (5.3%)
Pulmonary nodule 10 (13.3%) had contact with pets, roses, or other wooden materials, and two
o .
Fibrosis 7.(9.3%) (‘2‘(.)7 %) .hhad env1ron5n;:lntal e_xllloc();ukr)e. Ther;sl .were4 Othrece) iasleg
Consolidation 4(5.3%) (4%) with cancer and three wit 12.1 etes mellitus (: 4)). nly

5 . " cases (25.3%) were reported to be immunocompromised. These

Common diagnostic approaches T . .
results indicate that the coexistence of multiple factors may be

Sputum culture 52 (69.3%) . .
required to develop the disease.
Serology/Titer 16 (21.3%)
Bronchial washing culture 13 (17.3%) Due to its nonspecific clinical presentation, particularly in cases
sy 13 (17.3%) of primary PST, the disease may bf? underestimated apd
misdiagnosed as other pulmonary infections, such as bacterial
BAL culture 12 (16.0%) . . o .

_ pneumonia and tuberculosis [1]. Up to 14% of primary PST
Tissue culture 9 (12.0%) cases are asymptomatic. When symptoms are present, the most
Disease focality common include cough, sputum production, and dyspnea in both
Primary 50 (66.7%) primary pulmonary and multifocal disseminated forms.
Multifocal 25 (33.3%) Constitutional syrpptoms such as fe.ver, aporexia, and weight
Socci loss are prevalent in over 50% of patients, likely due to elevated
pecies levels of inflammatory cytokines such as tumor necrosis factors
S. schenckii 58 (71.3%) and interferons. Hemoptysis occurs significantly more
S. brasiliensis 16 (21.3%) frequently in primary PST than in multifocal disseminated
S. cyanescens 1(1.3%) disease, with rates of 42.2% and 9.1%, respectively. Coinfection

with various bacteria (such as S. pneumoniae, Klebsiella species,

Common treatment regimen . . - -
P. aeruginosa, Proteus species, S. aureus, A. israelii, M.

Clotbilitesl e A Ao (o) tuberculosis, and M. avium complex) and fungi (such as
Single conservative regimen 20 (26.7%) Aspergillus species, Candida species, and Pneumocystis
Single C({nsewatiVe regimen + surgical 11 (14.6%) Jjirovecii) has also been previously documented [49]. In the
Intervention present study, coughing was the most common presentation
Clolaliod Ensmiiing 1ghiei - 11 (14.6%) (61.3%), followed by fever (48%), weight loss (45.3%), and
surgical intervention malaise (40%). Hemoptysis was observed in 17 cases (22.7%),
Surgical intervention alone 1(1.3%) of which 14 (82.4%) were associated with primary disease,
No treatment/ N/A 6 (8.0%) consistent with findings from the previous study. Twenty-two
ICU admission cases (29.3%) had bacterial coinfection, and six cases (8%) had
Yes 5(6.7%) fungal co-infection. Regarding bacterial coinfections, ten cases
were infected with M. tuberculosis, three with Streptococcus
No 70 (93.3%) species, three with Klebsiella species, two with Staphylococcus
Outcome species, two with E. coli, and one each with Actinomyces
Survived 52 (69.3%) israelii, Pneumocystis jirovecii, Nocardia species, Enterococcus
Died 15 (20.0%) species, and Achromobacter species. Among fungal
N/A 8 (10.7%) coinfections, five cases involved Candida species, and one
. involved aspergillosis.
Recurrence among survived cases 3 (5.8%)

N/A; non-available, BAL; Bronchoalveolar lavage, ICU; intensive
care unit
* For each case, multiple options may be present. 95
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Pulmonary manifestations of S. schenckii are identifiable on
chest X-rays or computed tomography scans. Comstock and
Wolson were the first to recognize two distinct radiological
patterns in pulmonary sporotrichosis: cavitary and noncavitary.
These patterns are determined by whether the infection is
confined to the lungs [53]. A systematic review conducted in
2013 revealed that most primary PST cases (77%) exhibited a
cavitary pattern, whereas fewer than 10% of patients with
multifocal disease showed cavities. Interestingly, 20% to 25%
of patients with primary PST presented with noncavitary disease
characterized by radiological findings such as reticulonodular
infiltrates, consolidation, or fibrosis alone [4]. The most
common imaging finding among reviewed cases was cavitary
lesion (53.3%), followed by lung infiltration (34.7%). Of the 40
cases with cavitary lesions, 35 (87.5%) had primary PST.

The definitive diagnosis requires a fungal culture.
Histopathological examination is not considered the most
effective diagnostic method, as identifying the fungus in
histological sections can be challenging [11]. In primary PST,
the diagnosis is confirmed through the culture of sputum and
bronchoscopic  specimens. In contrast, in multifocal
sporotrichosis, tissue samples from the skin and joints are
typically used for diagnosis [9]. Among the reviewed cases, the

5. Conclusion

The coexistence of multiple risk factors, except only exposure
to the fungus, may trigger the disease, including smoking,
alcohol abuse, immunocompromised status, infection,
malignancy, and other pulmonary diseases. Its low incidence in
endemic areas suggests the potential for missed or misdiagnosed
cases. Treatment approaches can include a combined
conservative regimen or in combination with surgery. The
survival rate can reach 69.3%; however, the mortality rate is
significant at 20% and should not be overlooked.
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primary diagnostic approach was sputum culture (69.3%),
followed by serology or titer (21.3%).

Treating both forms is challenging. For mild to moderate lung
disease, the oral administration of itraconazole at 200 mg twice

daily for 12 months is recommended. In severe cases, a lipid
formulation of amphotericin B (lipid complex or liposomal) at
3-5 mg/kg is advised until a positive response is observed.
Afterward, the treatment can be switched to itraconazole 200 mg
twice daily for 12 months. For localized pulmonary disease, a
combination of surgery and amphotericin B therapy is suggested
[1]. The present review found that 34.7% of cases were managed
with a combined conservative regimen and 26.7% with a single
conservative regimen. Conservative treatment combined with
surgery was employed in 22 cases (29.2%). Only one case
(1.3%) was treated with surgery alone. The severity of the
disease necessitated ICU admission in five cases (6.7%). The
survival rate was 69.3%, and recurrence occurred in three cases
(5.8%). The limitations of this study stem from the nature of the
included studies, as most were case reports, which may
introduce bias into the findings. Additionally, the lack of
experimental studies on the subject limited the potential for
more comprehensive findings.
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