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Key Clinical Message

Penicillium non-marneffei species rarely cause disease in humans and are

encountered most commonly in the clinical laboratory as culture contaminants;

however, recently they have emerged as opportunistic pathogens in immuno-

compromised hosts; therefore, it should not be routinely disregarded without a

thorough investigation, especially if normally sterile sites are involved.
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Introduction

Members of the genus Penicillium are ubiquitous in the

environment, encountered in air, soil, and decaying mate-

rial, and also they have been reported as the second most

dominant fungal contaminant in the International Space

Station. Penicillium spp. have also been described as com-

ponents of human oral and gut microbiota [1]. The coni-

dia become easily aerosolized; this explains their role as

environmental contaminants [2]. Historically, non-marn-

effei species rarely cause disease in humans and are

encountered most commonly in the clinical laboratory as

culture contaminants; however, recently they have

emerged as opportunistic pathogens in immunocompro-

mised hosts. Proof of clinical infection requires histologi-

cal demonstration of tissue invasion.

Herein, we report a case in which a Penicillium non-

marneffei species pulmonary invasive fungal infection (IFI)

was diagnosed synchronously to lymphoblastic lymphoma.

Case Report

A 16-year-old male was admitted with 4 weeks of systemic

symptoms, bilateral pleural and pericardial effusions. A

chest X-ray and CT scan revealed pulmonary nodules and

a mediastinal mass (Fig. 1A–C). The patient underwent

bilateral thoracoscopy. A lung mass biopsy was performed,

and lymphoblastic lymphoma was diagnosed with pathol-

ogy and flow cytometry. Direct smears of the pulmonary

nodules were negative, but on fungal culture (lung tissue

was inoculated on Sabouraud dextrose agar at 30°C), a
colony of rapidly growing mold was isolated, identified as

Penicillium spp. (Fig. 1D and E). Multiple attempts to

identify species were unsuccessful, including molecular

techniques, analysis of sequences of recombinant DNA

internal transcribed spacer (ITS 1 and ITS2), and MALDI-

TOF MS. The infection was confirmed with histological

sections that stained with hematoxylin and eosin showing

necrotic lung and pleural tissue with hemorrhagic areas,

ª 2018 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use,

distribution and reproduction in any medium, provided the original work is properly cited.

1153

http://orcid.org/0000-0003-4698-1871
http://orcid.org/0000-0003-4698-1871
http://orcid.org/0000-0003-4698-1871
http://creativecommons.org/licenses/by/4.0/


and Grocott methenamine silver showed numerous

branching hyphae surrounded by suppurative granuloma-

tous inflammation and vascular invasion (Fig. 1F and G).

Antifungal susceptibility testing was determined according

to CLSI criteria. In vitro susceptibility at 48 h reported

minimal inhibitory concentrations for the following anti-

fungals as follows: amphotericin B 1.0 lg/mL and

voriconazole 2 lg/mL. The patient completed an 8-week

course of amphotericin B deoxycholate, followed by

amphotericin B-suppressive treatment during each of the

remaining seven cycles of chemotherapy, without

recurrence of infection. Nine months later, the patient

underwent haploidentic hematopoietic stem cell transplan-

tation. Suppressive treatment with amphotericin B was

prescribed again, without recurrence of the infection. Up

until the present date, 12 months after HSCT, the patient

is in remission, without immunosuppression, and without

relapse of the infection. We postulate this case represents

infection by Penicillium non-marneffei species as the sam-

ple was obtained from a surgical specimen in a sterile site,

there was no other isolation, and the galactomannan was

negative.

Discussion

Talaromyces marneffei causes a typical clinical syndrome in

endemic areas (Southeast and eastern regions of Asia) in

patients with advanced HIV [3], specific immunodeficiency

(autoantibody against interferon-Gamma) [4], solid organ

transplantation [5–8], and, less commonly, in otherwise

healthy individuals [9]. This species was recently transferred

to the genus Talaromyces together with other Penicillium

species belonging to the subgenus Biverticillium as T. piceus

and Talaromyces purpurogenus (previously P. piceum and

P. purpurogenum) [10].

Penicillium-like fungi are commonly recovered from

clinical samples, in routine hospital air surveys and

in clinical practice, and are often encountered as airborne

contaminants of culture specimens [11, 12]. Usually,

Penicillium species isolated from samples of non-AIDS

patients are mostly discarded as environmental contami-

nants. However, in immunosuppressed patients, non-mar-

neffei species are being increasingly recognized as

emerging opportunistic pathogens causing invasive fungal

infections worldwide, with most reports involving

(A) (B) (C)

(D) (E) (F) (G)

Figure 1. (A) Chest X-ray showing large mediastinal mass, histologically shown to be malignant lymphoma of lymphoblastic type. (B) Computed

tomography showing mediastinal mass surrounding vascular structures and the airway, pulmonary nodule in the right upper lobe, ct: chest tube;

(C) pneumomediastinum and pneumopericardium secondary to previous surgery, intrapulmonary infiltrates in the left lower lobe and

consolidation in the left upper lobe, and bilateral effusion due to invasive mycosis. (D) Yellow-green smooth colony growing on the Sabouraud

dextrose agar plate at 30°, at day 5. (E) Lactophenol cotton blue stain (x 40). (F) PAS showing necrotic lung and pleural tissue with hemorrhagic

areas, accompanied by fibrin (x40). (G) Septate branching fungal mycelia in Grocott methenamine silver (x100).
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P. citrinum, P. digitatum, and P. chrysogenum (Table 1)

[13–23].
The clinical presentation of Penicilliosis caused by non-

marneffei species reported to date is different to that

reported for T. marneffei species; although pulmonary

involvement is common in both, non-marneffei species,

particularly in patients with hematological malignancies,

usually cause disseminated infection in the setting of inva-

sive pulmonary fungal infection, with high fatality rates.

In patients with hematological malignancies, they have

emerged as potential opportunistic agents, mainly

described in acute lymphoblastic and myeloid leukemia.

Table 1. Cases of Penicillium non-marneffei species infections in hematological malignancy and transplant patients.

Ref

Underlying

disease

Clinical

presentation

Organism and

identification

Type of Specimen

positive

In Vitro

Susceptibility (MIC) Treatment Outcome

[13] AML

69/F

Pulmonary IFI

Pericarditis

P. citrinum Sputum culture,

lung tissue

pathology

postmortem

AMB, ITZ, FCZ, and

5-FC >32 lg/mL

AMB and ITZ Died

[14] ALL

19/F

Pulmonary IFI P. citrinum Lung tissue

Histopathology

postmortem

AMB 12.5 lg/mL

MCZ 0.78 lg/mL

FCZ, MCZ

5-FC

Died

[15] AML

44/M

Pulmonary IFI T. purpurogenus Culture of

bronchial

lavage x2

NA AMB Cured of

infection, death

within 2 months

from septic

shock, no autopsy

[16] AML

16/M

Pulmonary IFI Penicillium sp. Tissue cavitation NA AMB Cured

[17] AML

44/M

Pulmonary IFI P. notatum Culture forms

bronchoalveolar

lavage and lung

tissue with

fungal

angioinvasion

NA VCZ Cured

[18] AML

12/F

Pulmonary IFI

and Hepatic

abscess

P. oxalicum Fine-needle

aspiration

(FNA) hepatic

lesion

AMB <0.03 lg/mL

VCZ 2 lg/mL

ITZ 0.5 lg/mL

ISA 8 lg/mL

PCZ 0.125 lg/mL

CSP 1 lg/mL

6 weeks

PCZ

Survived

[19] ALL

40/NA

Disseminated

disease

P. commune Postmortem

histology

NA NA Died

[20] ALL/BMT

21/F

Pulmonary IFI

Necrotic lung

fungus ball

P. brevicompactum Lung tissue and

postmortem

histopathology

AMB 1.0 lg/mL

ITZ 0.5 lg/mL

5-FC 16 lg/mL

AMB

5-FC

Died

[21] MM/BMT and

Plasmocytoma

66/F

Pulmonary IFI T. purpurogenus Sputum Not performed VCZ Died

Present Lymphoblastic

lymphoma 16/M

Pulmonary IFI Penicillium sp. Lung tissue

pulmonary biopsy

AMB 1.0 lg/mL,

ITZ 0.25,

VCZ 1 lg/mL

AMB Cured

[22] Lung transplant

56/M

Pulmonary IFI P. chrysogenum BAL AMB 16 lg/mL

VCZ 0.25 lg/mL

CSP 0.19 lg/mL

PCZ 0.25 lg/mL

PCZ and

CSP

Died

[23] Kidney

transplantation

37/M

Fungemia P. chrysogenum Blood culture AMB <0.5 mg/L

ITZ <0.5 mg/L

5-FC <0.5 mg/L

Postmortem

diagnosis

Died

ALL, acute lymphoblastic leukemia; BMT, bone marrow transplant; AML, acute Myeloid leukemia; MM, multiple myeloma; IFI, invasive fungal infec-

tion; NA, not available; BAL, bronchoalveolar lavage; AMB, amphotericin B deoxycholate; FCZ, fluconazole; VCZ, voriconazole; ITZ, itraconazole;

PCZ, posaconazole; CSP, caspofungin; 5-FC, 5-flucytosine; MCZ, miconazole.
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Pulmonary invasive fungal infection involving

P. citrinum, P. purpurogenus, P. notatum, P. brevicom-

pactum, P. oxalicum, and P. commune has been reported

[13–17]; including pericardial involvement [13], coinfec-

tion with P. jirovecii [17], pulmonary and hepatosplenic

involvement [18], and disseminated disease [19]. In

patients undergoing transplantation with hematopoietic

progenitors, P. brevicompactum has been described caus-

ing invasive pulmonary infection [20], and, after autolo-

gous bone marrow transplantation for multiple myeloma,

pulmonary infection due to T. purpurogenus has been

described [21]. In many cases, the diagnosis was made

postmortem with an attributed mortality of 62% [13, 14,

19]. In summary, according to the review, the most

prevalent species causing infection in immunosuppressed

patients is P. chrysogenum, which causes systemic and dis-

seminated disease with invasive pulmonary infection. The

susceptibility profile is not predictable and may vary

according to isolates; some have high MICs to azoles and

amphotericin B.

Confirming a diagnosis of Penicilliosis can be difficult

by conventional phenotypic methods. Identification at the

species level remains challenging, and the high number of

species in these genera makes this task even more difficult

[1]. The use of molecular methods, however, provides a

rapid and relatively simple method for the identification

of Penicillium species. Matrix-assisted laser desorption

ionization time-of-flight mass spectrometry (MALDI-TOF

MS) has limitations for identification of dimorphic fungi

but may identify species of Penicillium and differentiate

T. marneffei from non-marneffei species as P. brevicom-

pactum and P. chrysogenum; however, the scores were

below the cutoff required for species identification. This

can be explained by the limited number of spectra for the

two species so that expansion of MALDI-TOF MS data-

bases is needed [24].

Standard treatment for non-marneffei species has not

yet been established; antifungal susceptibility data for clin-

ically available antifungal agents and treatment options for

infections caused by Penicillium species are also poorly

understood, aside from data published for T. marneffei. In

a recent study of 118 clinical isolates, (mainly from the

respiratory tract/human bronchoalveolar lavage) terbina-

fine (TRB) and the echinocandins showed the best in vitro

activity against Penicillium species with MIC <0.03 lg/mL

for TRB, 0.06 lg/mL for caspofungin and anidulafungin,

and 0.125 for micafungin; amphotericin B showed

intermediate activity with MIC of 2 lg/mL, and azoles

revealed variable activity with MIC ranges of 0.5 lg/mL

for posaconazole and 2 lg/mL for voriconazole and itra-

conazole [25].

In conclusion, Penicillium spp. isolates in immunosup-

pressed patients should not be routinely disregarded

without a thorough investigation, especially if normally

sterile sites are involved.
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