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Abstract

Introduction: Septic shock is a very rare presentation of invasive fungal disease (IFD) in 

immunocompromised patients. The objective of this paper was to summarize reported cases of 

pediatric and adult patients with IFD presenting as septic shock in non-Candida infections. 

Literature data describing etiology, age, and outcome of septic shock as a presentation of IFD, is 

summarized.

Material and methods: The available pediatric data included 23 patients, most of them with 

underlying non-hematological disease.

Results: Only 6/23 (26.1%) were reported to survive this infection. Respective data in adults with 

invasive fungal disease presenting as septic shock were reported in 28 patients. Most of these 

patients were treated for acute leukemias (including three patients after hematopoietic cell 

transplantation); only 5/28 (17.9%) survived the infection.

Conclusion: Invasive fungal disease presenting as septic shock in immunocompromised patients is 

a highly unusual presentation.
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Introduction
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Patients after allogeneic hematopoietic cell transplantation (allo-HCT) belong to a high-risk group 

of invasive fungal disease (IFD) [1]. The distribution of pathogens in an allo-HCT setting include 

aspergillosis in 55–60%, candidiasis in 25–30%, mycormycosis in 7–8%, and rare species e.g. 

fusariosis, scedosporiosis, geotrichosis in 2–3% [2]. With the widespread introduction of antifungal 

prophylaxis with azoles, this epidemiology is tending to change, with the rise of rare and sporadic 

species. No major differences in etiology between children and adults have been reported [3–6], 

although in one study the incidence of IFD after allo-HCT was significantly higher in children than 

in adults [6]. Regardless of age, the following groups of patients are considered as high-risk groups 

for IFD: acute myeloblastic leukemia (AML); recurrent acute leukemia; allogeneic hematopoietic 

stem cell transplantation; and high risk acute lymphoblastic leukemia (ALL) [4, 5, 7–9]. Coexisting 

cytomegalovirus replication increases the risk of fungal complications [9].

Clinical symptoms of IFD in immunocompromised patients are dependent on the 

localization of the infection, which in most cases involves the lungs, abdomen, paranasal sinuses, 

skin or brain. In most cases, general symptoms occur including fever, followed by other systemic 

symptoms and laboratory markers of severe infection (e.g. C-reactive protein, procalcitonin). 

Sometimes, symptoms of septic shock can occur. Fungemia or fungal sepsis might occur in a case 

of bloodstream infection with Candida; nonetheless septic shock is an infrequent presentation [10]. 

The objective of this paper was to analyze a series of cases of pediatric and adult patients with non-

Candida IFD presenting as septic shock.

Material and methods

Studies and case reports regarding non-Candida invasive fungal disease presenting as septic shock 

in pediatric and adult patients were searched for in ‘PubMed’. Search queries included ‘invasive 

fungal disease’ OR ‘invasive fungal infection’ AND ‘septic shock’. The following data was 

retrieved from these reports: number of patients, age, gender, underlying disease, identification of 

fungal etiology, antifungal therapy, and treatment outcome.

Papers were included into analysis according to the diagnosis made by the respective 

authors. No additional judgment of sepsis and/or septic shock was made. According to the Third 

International Consensus Definitions for Sepsis and Septic Shock, sepsis was defined as ‘life-

threatening organ dysfunction caused by a dysregulated host response to infection’ [11]. Septic 

shock was defined as ‘a subset of sepsis in which particularly profound circulatory, cellular, and 

metabolic abnormalities are associated with a greater risk of mortality than with sepsis alone’. 
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Patients with septic shock can be clinically identified by the presence of two factors: the need to use

a vasopressor and increased serum lactate concentration despite adequate volume resuscitation [11].

Results

Literature data describing etiology, age and outcome is very limited. The available pediatric data 

includes 23 patients, most of them with an underlying non-hematological disease (Table I) [12–22]. 

Only 6/23 (26.1%) are reported to have survived this infection, including 2/5 with acute leukemia. 

Etiology of the infection was highly variable, however infection with Saprochaete spp. (formerly 

Geotrichum spp., now proposed as Magnusiomyces spp.) presenting as septic shock was reported in 

four children, all with acute leukemias. Only two of them survived the infection. IFD-related non-

Candida septic shock was reported also in 28 adults (Table II) [21, 23–40]. High mortality has also 

been observed in adults, with only 5/28 (17.9%) patients surviving.

Table I. Literature data on septic shock in children with invasive fungal disease

Source Age Primary 

disease

Etiology Treatment Outcome

Zeng et al., 

2021 [12]

Median age 22

months; age 

range: 3–44 

months in 12 

children

Various Talaromyce

s marneffei

Amphotericin B 7/11

Itraconazole 2/11

Fluconazole 2/11

Voriconazole 3/11

Caspofungin 3/11

Died 9/12

Cured 3/12

Romanio et 

al., 2017

[13]

1-year-old boy Down’s 

Syndrome 

in 

postoperativ

e period of 

congenital 

cardiac 

disease 

correction

Saccharomy

ces 

cerevisiae

Amphotericin B Alive

Watson et 

al., 2016

12-year-old 

girl

Juvenile 

idiopathic 

Blastomyce

s

Amphotericin B, 

adjunctive inhaled 

Died
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[14] arthritis amphotericin; 

liposomal 

amphotericin B was 

changed to 

amphotericin B lipid 

complex

El Dib et al.,

2014 [15]

5-year-old boy Coccidioido

mycosis

Patient died before 

receiving required 

antifungal therapy

Died

Cavalcante 

et al., 2014

[16]

10-year-old 

girl

Juvenile 

systemic 

lupus 

erythematos

us (JSLE)

Cryptococc

us 

neoformans

Liposomal 

amphotericin B (3 

mg/kg)

Died

França et al.,

2012 [17]

14-year-old 

girl

Juvenile 

systemic 

lupus 

erythematos

us (JSLE)

Histoplasm

a 

capsulatum

Liposomal 

amphotericin B (1 

mg/kg)

Died

Pereira et al.,

2004 [18]

2-year-old girl Lymphoprol

iferative 

syndrome

Paracoccidi

oides 

brasiliensis

Intravenous 

sulfamethoxazole-

trimethoprim (10 

mg/kg trimethoprim)

Died

Hsu et al., 

1998 [19]

23-month-old 

boy

Acute 

myeloid 

leukemia 

(AML)

Trichosporo

n beigelii

Amphotericin B Died

Wee et al., 

2019 [20]

13-year-old 

boy

Acute 

lymphoblast

ic leukemia 

(ALL)

Saprochaete

clavata

Amphotericin B and 

voriconazole (10 

weeks)

Alive

Trabelsi et 

al., 2015 

17-year-old 

boy

AML Saprochaete

clavata

AMB (60 mg/d) Died
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[21]

Parahym et 

al., 2015 

[22]

15-year-old 

boy

AML Saprochaete

capitata

Caspofungin; 

amphotericin B lipid 

complex (5 mg/kg) 

(24 days), and 

voriconazole (400 

mg/d)

Alive

Trabelsi et 

al., 2015

[21]

17-year-old 

boy

AML Saprochaete

capitata

AMB (60 mg/d) Died

Table II. Literature data on septic shock in adults with invasive fungal disease

Source Age Primary 

disease

Etiology Treatment Outcome

Caldas et 

al., 2022

[23]

43-year-

old 

woman

Crohn’s 

Disease on 

treatment with 

infliximab and 

azathioprine

Saprochaete 

clavata, 

Legionella 

pneumophila 

serogroup 1

Liposomal 

amphotericin B 

(L-AMB)

Died

Duarte et 

al., 2021

[24]

66-year-

old 

woman

Acute myeloid 

leukemia 

(AML)

Saprochaete 

capitata

L-AMB and 

flucytosine

Died

Lo Cascio 

et al., 

2020 [25]

20-year-

old 

woman

Acute 

lymphoblastic 

leukemia 

(ALL)

Saprochaete 

clavata

Caspofungin Died

Buchta et 

al., 2019 

[26]

Patient 1 

— 45-

year-old 

man

Patient 2 

— 61-

1 — AML after

allo-HCT

2 — AML

3 — AML after

allo-HCT

4 — AML after

1 — 

Saprochaete 

clavata

2 — 

Saprochaete 

clavata

1 — amphotericin

B (1 mg/kg)

2 — amphotericin

B (1 mg/kg), 

lipid-based AMB 

(5 mg/kg)

1 — died

2 — survived 

(but died from 

early relapse of

AML later)

3 — died
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year-old 

woman

Patient 3 

— 58-

year-old 

woman

Patient 4 

— 50-

year-old 

woman

Patient 5 

— 66-

year-old 

woman

auto-HCT

5 — DLBCL

3 — 

Saprochaete 

clavata

4 — 

Saprochaete 

clavate 

(+Candida 

albicans were 

cultivated from

nasopharynge

al swab)

5 — 

Saprochaete 

clavata

+ Candida 

glabrata

3 — amphotericin

B (0.7–1 mg/kg) 

lipid-based AMB 

(5 mg/kg), 

voriconazole (2 × 

200 mg)

4 — amphotericin

B (0.7–1 mg/kg)

5 — micafungin 

(100 mg), 

voriconazole (2 × 

200 mg)

4 — died

5 — died

Ben Neji 

et al., 

2019 [27]

39-year-

old man

AML Saprochaete 

capitata

Deoxycholate 

amphotericin B

Died

Alobaid et

al., 2019

[28]

67-year-

old 

woman

Diabetes, 

hypertension, 

ischemic heart 

disease, left 

ventricular 

failure, 

peripheral 

vascular 

disease, 

bronchial 

asthma and 

obstructive 

sleep apnea

Saprochaete 

capitata

No antifungal 

therapy

Died

Bansal et 

al., 2018

29-year-

old 

AML Saprochaete 

capitata

L-AMB Died
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[29] woman

Hajar et 

al., 2018

[30]

82-year-

old man

Kidney 

transplant 

recipient

Saprochaete 

capitata

L-AMB Died

Pamidimu

kkala et 

al., 2017

[31]

48-year-

old 

woman

Biphenotypic 

acute leukemia

Saprochaete 

capitata 

concomitant

Enterococcus 

gallinarum

AMB emulsion 5 

mg/kg

Died

Fernández

-Ruiz et 

al., 2017

[32]

55-year-

old man

Refractory 

acute leukemia

Saprochaete 

capitata

Amphotericin B 

and voriconazole

Died

Del 

Principe et

al., 2016

[33]

50-year-

old 

woman

Mantle cell 

lymphoma

Saprochaete 

clavate

On day 19, 

Saprochaete 

clavata was 

isolated from 

blood with 

serum BG 

level being 

>500 pg/mL

L-AMB (3 

mg/kg), 47 days

Died on day 60

from 

chemotherapy 

initiation 

because of 

lymphoma 

progression

Subraman

ya Supram

et al., 

2016 [34]

Patient 1 

— 77-

year-old 

woman

Patient 2 

— 80-

year-old 

man

Patient 1 — 

hypertension, 

Alzheimer’s 

disease

Patient 2 — 

COPD, 

hypertension

Patient 1 — 

Saprochae 

capitata + 

Flavobacter 

spp. 

(endotracheal 

aspirate)

Patient 2 — 

Saprochaete 

capitata

Patient 1 — no 

antifungal therapy

Patient 2 — 

fluconazole (400 

mg/day for 4 

days)

Patient 1 — 

died

Patient 2 — 

died
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Trabelsi et

al., 2015

[21]

Patient 1 

— 25-

year-old 

woman

Patient 2 

— 57-

year-old 

man

AML Saprochete 

capitata

Patient 1 — AMB

(60 mg/d)

Patient 2 — AMB

(80 mg/d) + 

voriconazole (2 × 

200 mg)

Patient 1 — 

died

Patient 2 — 

died

Picard et 

al., 2014

[35]

Patient 1 

— 46-

year-old 

woman

Patient 2 

— 70-

year-old 

man

Patient 3 

— 63-

year-old 

woman

AML Saprochaete 

clavata

Patient 1 — L-

AMB and 

voriconazole

Patient 2 — 

caspofungin

Patient 3 — L-

AMB and 

voriconazole

Patient 1 — 

survived septic

shock, died 

because of 

hemorrhage

Patient 2 — 

died

Patient 3 — 

died

García-

Ruiz et al.,

2013 [36]

55-year-

old man

ALL Saprochaete 

capitata

L-AMB (4 

mg/kg/d) + 

voriconazole

Died

Saghrouni 

et al., 

2012 [37]

47-year-

old man

AML Saprochaete 

capitata

Amphotericin B 

(1 mg/kg) for 14 

days; then 2 

voriconazole 2 × 

200 mg

Died

Avelar 

Rodriguez 

et al., 

2017 [38]

28-year-

old man

Cocaine abuse 

and Child-

Pugh class C 

alcoholic liver 

cirrhosis

Rhinocerebral 

mucormycosis,

Candida 

glabrata

L-AMB 3 mg/kg Died
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Fernández

-Ruiz et 

al., 2017

[32]

56-year-

old man

Solid cancer, 

abdominal 

surgery, 

prolonged ICU

stay

Wickerhamomy

ces anomalus

AMB (9 d), then 

fluconazole (5 d)

Alive

Taniguchi 

Y et al., 

2009 [39]

18-year-

old man

Mitochondrial 

encephalomyo

pathy 

accompanied 

by refractory 

anemia and 

chronic renal 

failure

Lecythophora 

mutabilis

Micafungin 5 

mg/kg, L-AMB (3

mg/kg)

Died

Hennequin

et al., 

2000 [40]

47-year-

oldman

Adenocarcino

ma of lower 

esophagus

Saccharomyce

s boulardii

Fluconazole (100 

mg/d) initiated on 

day 35 for six 

weeks

Alive

allo-HCT — allogeneic hematopoietic cell transplantatin; auto-HCT — autologous hematopoietic 

cell transplantatin; COPD — chronic obstructive pulmonary disease; DLBCL — diffuse large B-

cell lymphoma; ICU — intensive care unit

Discussion

Invasive fungal infections represent a serious medical problem worldwide and are a major cause of 

morbidity and mortality in patients with hematological malignancies. Other immunocompromised 

patients are also at high risk of IFD mainly because of the increased use of immunosuppressive and 

cytotoxic therapies, as well as improved diagnostic techniques. Candida and Aspergillus spp. are 

major causative agents.

However, with the new prevention strategies, new species are increasingly being reported as 

being agents of bloodstream infections (BSI) or disseminated fungal disease. Obviously, a frequent 

presentation of Candida spp. is a bloodstream infection with typical clinical symptoms. However, 

such a presentation is rare in patients with another fungal etiology. Septic shock is the most 

dangerous presentation of infection, bringing the risk of poor prognosis. In this paper, we have 
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searched for patients with non-Candida invasive fungal infection presenting as septic shock. We 

have found a limited number of reports, both in children and adults.

Septic shock is always a medical emergency. It requires the immediate administration of 

antimicrobials. Usually, bacterial etiology is suspected and adequate empirical treatment broadly 

covering the most probable pathogens is promptly started. In immunocompromised patients, in the 

presence of severe infection with symptoms of septic shock, atypical agents including fungal 

etiology should also be considered. One should be aware also of mixed etiology of septic shock in 

patients.

The most striking finding of our analysis is the low survival of patients, as only 26.1% of 

children and 17.9% of adults survived fungal infection with septic shock. Even with the long time 

period of inclusion, this survival rate was low in comparison with the outcome of IFD seen in 

leukemic patients both in the first [3, 41] and second [42, 43] decades of this century.

Immunocompromised patients, especially those with hematological malignancy who 

develop septic shock caused by fungal infection, are at very high risk of mortality. There are two 

options to improve therapeutic effect. Firstly, starting the empirical antifungal therapy as soon as 

possible is essential to increase the chance of survival in these patients. Secondly, it is 

recommended that early source control, including catheter removal, is a key factor influencing the 

outcome of leukemic or transplant patients with septic shock or sepsis of fungal etiology [4, 8].

The limitation of this study was the heterogenous population in terms of primary diagnosis, 

primary treatment, and etiology of fungal infection. We also limited the analysis to non-Candida 

etiology, because the symptoms of sepsis are relatively more frequent in Candida bloodstream 

infection.

Conclusion

Septic shock is a very rare presentation of fungal infection in immunocompromised patients, but the

mortality is very high both in children and adults.

Authors’ contributions

KC, JS — design of study. RD, MRP, KC — provision of clinical data. All authors — analysis of 

clinical data. TS, JS — literature search and analysis of data. TS, JS — writing manuscript. All 

authors — critical revision and final approval.

Conflict of interest

The authors declare no conflict of interest.

10



Financial support

None.

Ethics

The work described in this article has been carried out in accordance with The Code of Ethics of the

World Medical Association (Declaration of Helsinki) for experiments involving humans; EU 

Directive 2010/63/EU for animal experiments and uniform requirements for manuscripts submitted 

to biomedical journals.

References

1. Gil L, Kałwak K, Piekarska A, et al. Antifungal management in adults and children with 

hematological malignancies or undergoing hematopoietic cell transplantation: recommenda-

tions of Polish Society of Hematology and Blood Transfusion, Polish Society of Pediatric 

Oncology and Hematology, and Polish Adult Leukemia Study Group, 2020. Acta Haematol 

Pol. 2020; 51(2): 60–72, doi: 10.2478/ahp-2020-0014.

2. Puerta-Alcalde P, Garcia-Vidal C. Changing epidemiology of invasive fungal disease in allo-

geneic hematopoietic stem cell transplantation. J Fungi (Basel). 2021; 7(10), 

doi: 10.3390/jof7100848, indexed in Pubmed: 34682269.

3. Kontoyiannis DP, Marr KA, Park BJ, et al. Prospective surveillance for invasive fungal in-

fections in hematopoietic stem cell transplant recipients, 2001-2006: overview of the Trans-

plant-Associated Infection Surveillance Network (TRANSNET) Database. Clin Infect Dis. 

2010; 50(8): 1091–1100, doi: 10.1086/651263, indexed in Pubmed: 20218877.

4. Groll AH, Castagnola E, Cesaro S, et al. Fourth European Conference on Infections in 

Leukaemia, Infectious Diseases Working Party of the European Group for Blood Marrow 

Transplantation (EBMT-IDWP), Infectious Diseases Group of the European Organisation 

for Research and Treatment of Cancer (EORTC-IDG), International Immunocompromised 

Host Society (ICHS), European Leukaemia Net (ELN). Fourth European Conference on In-

fections in Leukaemia (ECIL-4): guidelines for diagnosis, prevention, and treatment of inva-

sive fungal diseases in paediatric patients with cancer or allogeneic haemopoietic stem-cell 

transplantation. Lancet Oncol. 2014; 15(8): e327–e340, doi: 10.1016/S1470-

2045(14)70017-8, indexed in Pubmed: 24988936.

5. Maertens JA, Girmenia C, Brüggemann RJ, et al. European Conference on Infections in 

Leukaemia (ECIL), a joint venture of the European Group for Blood and Marrow Transplan-

tation (EBMT), the European Organization for Research and Treatment of Cancer (EORTC),

11

https://www.ncbi.nlm.nih.gov/pubmed/24988936
http://dx.doi.org/10.1016/S1470-2045(14)70017-8
http://dx.doi.org/10.1016/S1470-2045(14)70017-8
https://www.ncbi.nlm.nih.gov/pubmed/20218877
http://dx.doi.org/10.1086/651263
https://www.ncbi.nlm.nih.gov/pubmed/34682269
http://dx.doi.org/10.3390/jof7100848
http://dx.doi.org/10.2478/ahp-2020-0014


the Immunocompromised Host Society (ICHS) and, European Conference on Infections in 

Leukaemia (ECIL), a joint venture of the European Group for Blood and Marrow Transplan-

tation (EBMT), the European Organization for Research and Treatment of Cancer (EORTC),

the Immunocompromised Host Society (ICHS) and the European LeukemiaNet (ELN). Eu-

ropean guidelines for primary antifungal prophylaxis in adult haematology patients: sum-

mary of the updated recommendations from the European Conference on Infections in 

Leukaemia. J Antimicrob Chemother. 2018; 73(12): 3221–3230, doi: 10.1093/jac/dky286, 

indexed in Pubmed: 30085172.

6. Czyżewski K, Styczyński J, Giebel S, et al. for Polish Society of Pediatric Oncology and 

Hematology and Polish Society of Hematology and Blood Transfusion. Age-dependent de-

terminants of infectious complications profile in children and adults after hematopoietic cell 

transplantation: lesson from the nationwide study. Ann Hematol. 2019; 98(9): 2197–2211, 

doi: 10.1007/s00277-019-03755-2, indexed in Pubmed: 31321454.

7. Tissot F, Agrawal S, Pagano L, et al. ECIL-6 guidelines for the treatment of invasive can-

didiasis, aspergillosis and mucormycosis in leukemia and hematopoietic stem cell transplant 

patients. Haematologica. 2017; 102(3): 433–444, doi: 10.3324/haematol.2016.152900, in-

dexed in Pubmed: 28011902.

8. Groll AH, Pana D, Lanternier F, et al. 8th European Conference on Infections in Leukaemia.

8th European Conference on Infections in Leukaemia: 2020 guidelines for the diagnosis, 

prevention, and treatment of invasive fungal diseases in paediatric patients with cancer or 

post-haematopoietic cell transplantation. Lancet Oncol. 2021; 22(6): e254–e269, 

doi: 10.1016/S1470-2045(20)30723-3, indexed in Pubmed: 33811813.

9. Styczynski J, Gałązka P, Czyżewski K, et al. High risk of invasive fungal disease in children

undergoing hematopoietic cell transplantation or complex anticancer therapy: the adverse 

role of post-transplant CMV replication. Acta Haematol Pol. 2021; 52(5): 483–492, 

doi: 10.5603/ahp.a2021.0025.

10. Gonzalez-Lara MF, Ostrosky-Zeichner L. Invasive candidiasis. Semin Respir Crit Care 

Med. 2020; 41(1): 3–12, doi: 10.1055/s-0040-1701215, indexed in Pubmed: 32000280.

11. Singer M, Deutschman CS, Seymour CW, et al. The Third International Consensus Defini-

tions for Sepsis and Septic Shock (Sepsis-3). JAMA. 2016; 315(8): 801–810, 

doi: 10.1001/jama.2016.0287, indexed in Pubmed: 26903338.

12. Zeng Q, Jin Y, Yin G, et al. Peripheral immune profile of children with Talaromyces marnef-

fei infections: a retrospective analysis of 21 cases. BMC Infect Dis. 2021; 21(1): 287, 

doi: 10.1186/s12879-021-05978-z, indexed in Pubmed: 33743629.

12

https://www.ncbi.nlm.nih.gov/pubmed/33743629
http://dx.doi.org/10.1186/s12879-021-05978-z
https://www.ncbi.nlm.nih.gov/pubmed/26903338
http://dx.doi.org/10.1001/jama.2016.0287
https://www.ncbi.nlm.nih.gov/pubmed/32000280
http://dx.doi.org/10.1055/s-0040-1701215
http://dx.doi.org/10.5603/ahp.a2021.0025
https://www.ncbi.nlm.nih.gov/pubmed/33811813
http://dx.doi.org/10.1016/S1470-2045(20)30723-3
https://www.ncbi.nlm.nih.gov/pubmed/28011902
http://dx.doi.org/10.3324/haematol.2016.152900
https://www.ncbi.nlm.nih.gov/pubmed/31321454
http://dx.doi.org/10.1007/s00277-019-03755-2
https://www.ncbi.nlm.nih.gov/pubmed/30085172
http://dx.doi.org/10.1093/jac/dky286


13. Romanio MR, Coraine LA, Maielo VP, et al. Saccharomyces cerevisiae fungemia in a pedi-

atric patient after treatment with probiotics. Rev Paul Pediatr. 2017; 35(3): 361–64.

14. Watson JB, McDonald M, Schikler K. Central extracorporeal membrane oxygenation sup-

port for blastomycosis-induced septic shock. J Pediatr Intensive Care. 2016; 5(1): 32–36, 

doi: 10.1055/s-0035-1568153, indexed in Pubmed: 31110880.

15. El Dib NA, Eldessouky NM, El Sherbini SA, et al. Disseminated coccidioidomycosis in a 5-

year-old Sudanese boy. J Trop Pediatr. 2014; 60(3): 260–263, doi: 10.1093/tropej/fmu002, 

indexed in Pubmed: 24457818.

16. Cavalcante EG, Montoni JD, Oliveira GT, et al. Fatal cryptococcal meningitis in a juvenile 

lupus erythematosus patient. Rev Bras Reumatol. 2014; 54(2): 155–158, doi: 10.1016/j.r-

bre.2014.03.012.

17. Franca CM, Cavalcante EG, Ribeiro AS, et al. Disseminated histoplasmosis in a juvenile lu-

pus erythematosus patient. Acta Reumatol Port. 2012; 37(3): 276–9.

18. Pereira RM, Tresoldi AT, da Silva MTN, et al. Fatal disseminated paracoccidioidomycosis in

a two-year-old child. Rev Inst Med Trop Sao Paulo. 2004; 46(1): 37–39, 

doi: 10.1590/s0036-46652004000100007, indexed in Pubmed: 15057333.

19. Hsu CF, Wang CC, Hung CS, et al. Trichosporon beigelii causing oral mucositis and 

fungemia: report of one case. Zhonghua Min Guo Xiao Er Ke Yi Xue Hui Za Zhi. 1998; 

39(3): 191–194, indexed in Pubmed: 9684525.

20. Wee LW, Ling HY, Chong CY, et al. A rare case of purpuric rash caused by Saprochaete 

clavata in a pediatric patient with acute leukemia. Pediatr Dermatol. 2019; 36(6): 990–991, 

doi: 10.1111/pde.13963, indexed in Pubmed: 31423625.

21. Trabelsi H, Néji S, Gargouri L, et al. Geotrichum capitatum septicemia: case report and re-

view of the literature. Mycopathologia. 2015; 179(5-6): 465–469, doi: 10.1007/s11046-015-

9869-2, indexed in Pubmed: 25681053.

22. Parahym AM, Rolim Neto PJ, da Silva CM, et al. Invasive infection due to Saprochaete cap-

itata in a young patient with hematological malignancies. Braz J Microbiol. 2015; 46(2): 

527–530, doi: 10.1590/S1517-838246220120447, indexed in Pubmed: 26273269.

23. Caldas JP, Silva-Pinto A, Faustino AS, et al. Septic shock due to co-infection with Le-

gionella pneumophila and Saprochaete clavata. IDCases. 2022; 27: e01369, 

doi: 10.1016/j.idcr.2021.e01369, indexed in Pubmed: 35024339.

24. Duarte D, Morais C, Azevedo R, et al. Disseminated Saprochaete capitata fungal infection in

a patient with acute myeloid leukemia. Clin Case Rep. 2021; 9(4): 2489–2491, 

doi: 10.1002/ccr3.3993.

13

http://dx.doi.org/10.1002/ccr3.3993
https://www.ncbi.nlm.nih.gov/pubmed/35024339
http://dx.doi.org/10.1016/j.idcr.2021.e01369
https://www.ncbi.nlm.nih.gov/pubmed/26273269
http://dx.doi.org/10.1590/S1517-838246220120447
https://www.ncbi.nlm.nih.gov/pubmed/25681053
http://dx.doi.org/10.1007/s11046-015-9869-2
http://dx.doi.org/10.1007/s11046-015-9869-2
https://www.ncbi.nlm.nih.gov/pubmed/31423625
http://dx.doi.org/10.1111/pde.13963
https://www.ncbi.nlm.nih.gov/pubmed/9684525
https://www.ncbi.nlm.nih.gov/pubmed/15057333
http://dx.doi.org/10.1590/s0036-46652004000100007
http://dx.doi.org/10.1016/j.rbre.2014.03.012
http://dx.doi.org/10.1016/j.rbre.2014.03.012
https://www.ncbi.nlm.nih.gov/pubmed/24457818
http://dx.doi.org/10.1093/tropej/fmu002
https://www.ncbi.nlm.nih.gov/pubmed/31110880
http://dx.doi.org/10.1055/s-0035-1568153


25. Lo Cascio G, Vincenzi M, Soldani F, et al. Outbreak of sepsis in hematology patients: com-

bined use of MALDI-TOF and sequencing strategy to identify and correlate the episodes. 

Front Microbiol. 2020; 11: 84, doi: 10.3389/fmicb.2020.00084, indexed in 

Pubmed: 32082293.

26. Buchta V, Bolehovská R, Hovorková E, et al. Invasive infections — a new threat to hemato-

logical-oncological patients. Front Microbiol. 2019; 10: 2196, 

doi: 10.3389/fmicb.2019.02196, indexed in Pubmed: 31736883.

27. Ben Neji H, Bchir M, Hamdoun M, et al. Geotrichum capitatum fungemia in patients treated

for acute leukemia. Med Mal Infect. 2019; 49(4): 284–286, 

doi: 10.1016/j.medmal.2018.09.005, indexed in Pubmed: 31079721.

28. Alobaid K, Abdullah AA, Ahmad S, et al. Magnusiomyces capitatus fungemia: the value of 

direct microscopy in early diagnosis. Med Mycol Case Rep. 2019; 25: 32–34, 

doi: 10.1016/j.mmcr.2019.07.009, indexed in Pubmed: 31388480.

29. Bansal N, Devarajan V, Ghafur K A, et al. Breakthrough Saprochaete Capitata infections 

among patients with hematological malignancies. Leuk Lymphoma. 2018; 59(7): 1762–

1763, doi: 10.1080/10428194.2017.1402306, indexed in Pubmed: 29214882.

30. Hajar Z, Medawar W, Rizk N. Saprochaete capitata (Geotrichum capitatum), an emerging 

fungal infection in kidney transplant recipients. J Mycol Med. 2018; 28(2): 387–389, 

doi: 10.1016/j.mycmed.2018.04.005.

31. Pamidimukkala U, Kancharla A, Sudhaharan S, et al. Isolation of the rare opportunistic 

yeast from clinical samples — experience from a Tertiary Care Hospital in Southern India 

and a brief review of the literature. J Clin Diagn Res. 2017; 11(9): DC36–DC42, 

doi: 10.7860/JCDR/2017/30339.10669, indexed in Pubmed: 29207709.

32. Fernández-Ruiz M, Guinea J, Puig-Asensio M, et al. CANDIPOP Project, GEIH-GEMI-

COMED (SEIMC) and REIPI. Fungemia due to rare opportunistic yeasts: data from a popu-

lation-based surveillance in Spain. Med Mycol. 2017; 55(2): 125–136, 

doi: 10.1093/mmy/myw055, indexed in Pubmed: 27495321.

33. Del Principe MI, Sarmati L, Cefalo M, et al. A cluster of Geotrichum clavatum (Saprochaete

clavata) infection in haematological patients: a first Italian report and review of literature. 

Mycoses. 2016; 59(9): 594–601, doi: 10.1111/myc.12508, indexed in Pubmed: 27061932.

34. Subramanya Supram H, Gokhale S, Chakrabarti A, et al. Emergence of Magnusiomyces 

capitatus infections in Western Nepal. Med Mycol. 2016; 54(2): 103–110, 

doi: 10.1093/mmy/myv075, indexed in Pubmed: 26483432.

14

https://www.ncbi.nlm.nih.gov/pubmed/26483432
http://dx.doi.org/10.1093/mmy/myv075
https://www.ncbi.nlm.nih.gov/pubmed/27061932
http://dx.doi.org/10.1111/myc.12508
https://www.ncbi.nlm.nih.gov/pubmed/27495321
http://dx.doi.org/10.1093/mmy/myw055
https://www.ncbi.nlm.nih.gov/pubmed/29207709
http://dx.doi.org/10.7860/JCDR/2017/30339.10669
http://dx.doi.org/10.1016/j.mycmed.2018.04.005
https://www.ncbi.nlm.nih.gov/pubmed/29214882
http://dx.doi.org/10.1080/10428194.2017.1402306
https://www.ncbi.nlm.nih.gov/pubmed/31388480
http://dx.doi.org/10.1016/j.mmcr.2019.07.009
https://www.ncbi.nlm.nih.gov/pubmed/31079721
http://dx.doi.org/10.1016/j.medmal.2018.09.005
https://www.ncbi.nlm.nih.gov/pubmed/31736883
http://dx.doi.org/10.3389/fmicb.2019.02196
https://www.ncbi.nlm.nih.gov/pubmed/32082293
http://dx.doi.org/10.3389/fmicb.2020.00084


35. Picard M, Cassaing S, Letocart P, et al. Concomitant cases of disseminated Geotrichum 

clavatum infections in patients with acute myeloid leukemia. Leuk Lymphoma. 2014; 55(5):

1186–1188, doi: 10.3109/10428194.2013.820290, indexed in Pubmed: 23829307.

36. García-Ruiz JC, López-Soria L, Olazábal I, et al. Invasive infections caused by Saprochaete 

capitata in patients with haematological malignancies: report of five cases and review of the 

antifungal therapy. Rev Iberoam Micol. 2013; 30(4): 248–255, 

doi: 10.1016/j.riam.2013.02.004, indexed in Pubmed: 23583265.

37. Saghrouni F, Abdeljelil JB, Youssef YB, et al. Geotrichum capitatum septicemia in patients 

with acute myeloid leukemia. Report of three cases. Med Mycol Case Rep. 2012; 1(1): 88–

90, doi: 10.1016/j.mmcr.2012.09.003, indexed in Pubmed: 24371748.

38. Avelar Rodriguez D, Ochoa Virgen G, Miranda Ackerman RC. A tip from the nose: 

rhinocerebral mucormycosis in a patient with alcoholic liver cirrhosis and cocaine abuse, an 

uncommon association. BMJ Case Rep. 2017; 2017, doi: 10.1136/bcr-2017-220730, indexed

in Pubmed: 28784893.

39. Taniguchi Y, Taketani T, Moriyama H, et al. Septic shock induced by Lecythophora muta-

bilis in a patient with mitochondrial encephalomyopathy. J Med Microbiol. 2009; 58(Pt 9): 

1255–1258, doi: 10.1099/jmm.0.010678-0, indexed in Pubmed: 19528157.

40. Hennequin C, Kauffmann-Lacroix C, Jobert A, et al. Possible role of catheters in Saccha-

romyces boulardii fungemia. Eur J Clin Microbiol Infect Dis. 2000; 19(1): 16–20, 

doi: 10.1007/s100960050003, indexed in Pubmed: 10706174.

41. Kauffman CA, Freifeld AG, Andes DR, et al. Endemic fungal infections in solid organ and 

hematopoietic cell transplant recipients enrolled in the Transplant-Associated Infection Sur-

veillance Network (TRANSNET). Transpl Infect Dis. 2014; 16(2): 213–224, 

doi: 10.1111/tid.12186, indexed in Pubmed: 24589027.

42. Czyżewski K, Gałązka P, Frączkiewicz J, et al. for Polish Society of Pediatric Oncology and

Hematology and Polish Society of Hematology and Blood Transfusion. Age-dependent de-

terminants of infectious complications profile in children and adults after hematopoietic cell 

transplantation: lesson from the nationwide study. Ann Hematol. 2019; 98(9): 2197–2211, 

doi: 10.1007/s00277-019-03755-2, indexed in Pubmed: 31321454.

43. Maertens J, Lodewyck T, Donnelly JP, et al. Infectious Diseases Group and the Acute 

Leukemia Group of the European Organization for Research and Treatment of Cancer. Em-

piric vs preemptive antifungal strategy in high-risk neutropenic patients on fluconazole pro-

phylaxis: a randomized trial of the European Organization for Research and Treatment of 

Cancer. Clin Infect Dis. 2023; 76(4): 674–682, doi: 10.1093/cid/ciac623, indexed in 

Pubmed: 35906831.

15

https://www.ncbi.nlm.nih.gov/pubmed/35906831
http://dx.doi.org/10.1093/cid/ciac623
https://www.ncbi.nlm.nih.gov/pubmed/31321454
http://dx.doi.org/10.1007/s00277-019-03755-2
https://www.ncbi.nlm.nih.gov/pubmed/24589027
http://dx.doi.org/10.1111/tid.12186
https://www.ncbi.nlm.nih.gov/pubmed/10706174
http://dx.doi.org/10.1007/s100960050003
https://www.ncbi.nlm.nih.gov/pubmed/19528157
http://dx.doi.org/10.1099/jmm.0.010678-0
https://www.ncbi.nlm.nih.gov/pubmed/28784893
http://dx.doi.org/10.1136/bcr-2017-220730
https://www.ncbi.nlm.nih.gov/pubmed/24371748
http://dx.doi.org/10.1016/j.mmcr.2012.09.003
https://www.ncbi.nlm.nih.gov/pubmed/23583265
http://dx.doi.org/10.1016/j.riam.2013.02.004
https://www.ncbi.nlm.nih.gov/pubmed/23829307
http://dx.doi.org/10.3109/10428194.2013.820290

