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Trichoderma longibrachiatum is a fungus belonging to the genus Trichoderma. Trichoderma long-
ibrachiatum is not thought as a pathogenic for healthy individuals. However, it has the ability to produce
toxic peptides and extracellular proteases and has been described to cause invasive infections in
immunocompromised hosts. Trichoderma longibrachiatum has been reported as the causative
microorganism of lung infections, skin infections, sinus infections, otitis, stomatitis endocarditis,
pericarditis, gastrointestinal infections, mediastinitis and peritonitis. We report the first case of
pneumonia with parapneumonic effusion in an old woman with diabetes mellitus due to Trichoderma

© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Trichoderma longibrachiatum is a soil fungus and it is a distinct
species in the genus Trichoderma. It can be found all over the world
especially in countries with warmer climates. It has been used in
many industries because of its ability to produce large amounts of
proteins and metabolites [1].

Trichoderma longibrachiatum secretes small toxic peptides
which contain amino acids not found in common proteins that

Abbreviations: ADA, adenosine deaminase; ALP, alkaline phosphatase; ALT,
alanine transaminase; AST, aspartate aminotransferase; GGT, gamma glutamyl
transferase; CT, computerized tomography; CRP, C-reactive protein; ESR, erythro-
cyte sedimentation rate; FiO,, fraction of inspired oxygen; Hb, hemoglobin; HIV,
human immunodeficiency virus; Ht, hematocrit; LDH, serum lactate dehydroge-
nase; PTLS, platelets; SG, specific gravity; TSH, thyroid-stimulating hormone; WBC,
white blood cells.
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are called trilongins and are highly resistant to heat and
antimicrobial agents. These peptides are absorbed into cells and
produce nano-channels that obstruct vital ion channels which
transfer potassium and sodium ions across the cell membrane,
leading to conduction defects [2].

Trichoderma longibrachiatum is not considered to be pathogenic
for healthy humans, although it has been found to cause indoor
contamination and to be potential allergen. It shows increasing
clinical importance as opportunistic human pathogen, causing
invasive infections mainly in immunocompromised patients [3].

Trichoderma longibrachiatum and other Trichoderma species
have been described to have the ability of extracellular protease
production to maintain their survival advantage as saprophytic
organisms. There is evidence for the possible involvement of
proteolytic enzymes in aspergillosis, coccidioidomycosis and
sporotrichosis, indicating that the secretion of extracellular
proteases may be involved in the pathogenesis mechanisms in
cases of opportunistic Trichoderma infections as well [4].

We report the first case of pneumonia with parapneumonic
effusion due to Trichoderma longibrachiatum.

2214-2509/© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.idcr.2021.e01239&domain=pdf
mailto:vaso_georgakopoulou@hotmail.com
http://dx.doi.org/10.1016/j.idcr.2021.e01239
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.idcr.2021.e01239
http://www.sciencedirect.com/science/journal/22142509
www.elsevier.com/locate/idcr

V.E. Georgakopoulou, D. Melemeni, K. Mantzouranis et al.

Fig. 1. Chest X-Ray showing consolidation in the left lower lobe with left pleural
effusion.

Case presentation

A 81-year-old woman, non-smoker, with a history of diabetes
mellitus treated with vildagliptin, bronchial asthma treated with
inhaled salmeterol/fluticazone, hyperlipidemia treated with ator-
vastatin, appendectomy and eterozygous beta-thalassemia, pre-
sented to our pulmonology department with fever, dyspnea at rest,
non-productive cough and pleuritic pain in the left hemithorax
over the three last days. She had started receiving treatment with
moxifloxacin without improvement.

Clinical examination revealed a febrile patient with decreased
breath sounds and dullness on percussion at the base of the left
lung. Blood pressure was 115/77 mmHg, heart rate was 105 beats
per minute, oxygen saturation was 93 % on room air and body
temperature 38 °C on admission. Electrocardiography revealed
sinus tachycardia. Arterial blood gas analysis showed pO, 64
mmHg, pCO, 32 mmHg, pH 7.49 and HCO5~ 24 mmol/L on room air.
Chest X-ray showed consolidation in the left lower lobe with left
pleural effusion (Fig. 1).

Laboratory findings included hemoglobin (Hb) 11.2 g/dL
(normal 12-15 g/dL), white blood cells (WBC) 17.42 x 10%/uL
(normal 4—11 x 10 /L), neutrophils 15.44 x 10%/u.L (normal 2—8
x 10® /uL), lymphocytes 0.99 x 10*/L (normal 1.1—4 x 10% /L),
platelets (PTLS) 125 x 10%/uL (normal 150—400 x 103 /uL), C-
reactive protein (CRP) 163.8 mg/L (normal <6 mg/L) and
erythrocyte sedimentation rate (ESR) 93 mmy/h. Urinalysis revealed
red blood cells 2-4 per high power field, white blood cells 20-25
per high power field, protein 30 mg/dl, specific gravity (SG) 1020
and pH 6.

The other blood biochemistry parameters and thyroid-stimu-
lating hormone (TSH) were normal, with the exception of an
elevated serum lactate dehydrogenase (LDH) 231 U/L (normal
<225 U/L) and elevated glycose 231 mg/dL (normal 60—100 mg/
dL). (Table 1)

The patient underwent thoracentesis which revealed a
polymorphonuclear pleural exudate with normal adenosine
deaminase (ADA) 13.10 U/L, pH 7.45, normal cytology and negative
stains and cultures (Table 2). The patient received oxygen therapy
with Venturi mask delivering 35 % oxygen and intravenous
antimicrobial therapy with piperacillin-tazobactam and clinda-
mycin empirically. The patient underwent computerized tomog-
raphy (CT) of the chest which revealed left pleural effusion with
loculates and consolidation in lingula and left lower lobe (Fig. 2).
Urinary antigen tests for Legionella pneumonophila and Strepto-
coccus pneumoniae, serological testing for Mycoplasma pneumo-
niae and three blood cultures were obtained.
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Table 1
Laboratory data on admission.

Serum parameters Patients data

Urea (10—-50 mg/dL) 31
Creatinin (0.5-1.5 mg/dL) 0.7
Glucose (60—100 mg/dL) 231

Na (135-148 mEq/L) 136

K (3.5-5.3 mEq/L) 4

*AST (545 UJL) 24

*ALT (5—45 U/L) 14

*GGT (5-45 UJL) 19

*ALP (42-128 U/L) 65

*LDH (135-225 U/L) 231
Albumin (3.5-5.1 g/dL) 3.7
Proteins (6.5—8.5 g/dL) 6.5

*CRP (<6 mg/L) 163.8
*ESR (0—20 mm/h) 93

*Ht (37-45%)33.1Hb (12-45%) 331

*Hb (12-15 g/L) 11.2
*PTLS (150—400 x 103 /L) 125 x 103
*WBC (4—11 x 10® /L) 17.42 x 103

*AST: aspartate aminotransferase, ALT: alanine transaminase, GGT: gamma-
glutamyl transferase, ALP: alkaline phosphatase, LDH: lactate dehydrogenase,
CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, Ht: hematocrit, Hb:
hemoglobin, PTLS: platelets, WBC: white blood cells.

Table 2
Characteristics of the pleural fluid.

Pleural fluid parameters Patients data

Glucose (mg/dL) 249.7
*LDH (U/L) 198
Proteins (g/L) 4.57
Albumin (g/L) 3
*ADA (<40 UJL) 13.10
Lymphocytes (% of total fluid cells) 36
Neutrophils (% of total fluid cells) 54

*LDH: lactate dehydrogenase, ADA: adenosine deaminase.

Fig. 2. Computerized tomography (CT) of the chest showing left pleural effusion.

After the first four days of hospitalization, fever persisted,
accompanied by respiratory deterioration with new arterial blood
gas analysis pO, 52 mmHg, pCO, 38 mmHg, pH 7.49 and HCO5~ 34
mmol/L on fraction of inspired oxygen (FiO;) 35 %, increase in
amount of left pleural effusion (Fig. 3), increase in total peripheral
white cell count to 21.22 x 10° L and increase in CRP levels 396
mg/L (normal <6 mg/L).
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Fig. 3. Chest X-Ray showing increase in amount of left pleural effusion.

The patient received oxygen therapy with non rebreather mask
delivering 100 % oxygen and the treatment with antimicrobials
changed empirically to meropenem and vancomycin. The culture
of blood with use of Sabouraud dextrose agar at 35 °C yielded a
nimatoid fungus identified as a Trichoderma species based on
microscopic evaluation which revealed rapidly growing flat green
colonies (Fig. 4). Administration of meropenem and vancomycin
was stopped and patient received amphotericin B empirically.

The fungal cultures obtained from blood were sent to Microbiol-
ogy Laboratory of National and Kapodistrian University of Athens for
species’ identification and sensibility study. The molecular analysis
of ribosomal DNA internal transcribed spacer (ITS-1 and ITS-2)
sequences revealed that the fungus was Trichoderma longibrachia-
tum. Susceptibility testing was performed with the use of European
Committee on Antimicrobial Susceptibility Testing (EUCAST)
methodology. It demonstrated that the fungus was resistant to
itraconazole, miconazole, posaconazole, voriconazole, caspofugin
and andulafugin and susceptible to amphotericin B.

The patient underwent echocardiography with normal ejection
fraction and valve function without vegetations, abdominal and
brain CT and fundoscopy without anbnormal findings.

The patient had a history of diabetes mellitus which is
considered a type of immunosuppression. In addition, the patient

Fig. 4. Trichoderma species on Sabouraud dextrose agar (SDA). Arrow shows rapidly
growing flat green colonies.
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was assessed for any other types of immunodeficiency. The
subpopulations of lymphocytes were normal, the ranges of
immunoglobulins and complement components were normal and
the test for human immunodeficiency virus (HIV) was negative.

The patient after four days of initiation of antifungal therapy
presented with absence of fever, clinical, radiological and
laboratory improvement. The patient had gradually complete
recovery after a therapy with amphotericin B with a total duration
of four weeks without development of renal impairment.

Discussion

The current case is, to our knowledge, the first to describe the
entity of pneumonia with parapneumonic effusion due to
Trichoderma longibrachiatum. Our patient had a history of diabetes
mellitus which is a metabolic disorder predisposing individuals to
fungal infections

[5]. A parapneumonic effusion is a pleural effusion that results
from alung infection such as pneumonia or lung abscess. Itis divided
to three types: uncomplicated effusion, complicated effusion, and
empyema [6]. Uncomplicated effusion usually responds well to
appropriate treatment with antibiotics. Characteristics of compli-
cated parapneumonic effusion include the presence of pus, pleural
fluid with positive gram stain or positive culture and pleural fluid
with pH < 7.20. These characteristics indicate the need of chest tube
drainage. Management of empyemas includes antimicrobials
administration, pleural fluid drainage, re-expansion of the lung
and in some cases decortication [7].

Pathogens isolated differ between patients with community
acquired pneumonia and hospital-acquired pneumonia, with
predominance of Streptococcus species and Staphylococci, respec-
tively [7]. Pleural effusion due to fungi is a rare clinical
presentation (<1% of pleural infection) and is reported mainly in
immunocompromised hosts and patients with underlining dis-
eases such as diabetes mellitus [7]. Candida species are responsible
for the most of the cases with high rates of mortality [8,9].
Additionally, Cryptococcus neoformans [10], Aspergillus species
[11-16], Trichosporon and Fusarium species [17] have been
described as rare causes of pleural effusion is some case reports.

The first case of proven invasive pulmonary infection due to
Trichoderma longibrachiatum was described in 2018 in a neutrope-
nic patient with acute leukemia [3]. One year before suspected
pulmonary infection due to Trichoderma longibrachiatum after
allogenic stem cell transplantation had been reported [18].

Trichoderma longibrachiatum has been associated with infec-
tions in other body locations. It has been mentioned as a cause of
skin infection in pediatric patients with hematological disorders
[19,20]. It has also been described to cause fatal necrotizing
stomatitis in a neutropenic patient with malignant lymphoma [21],
otitis externa in a 12-year-old child with a long history of otitis [22]
and acute invasive sinusitis in a liver and small bowel transplant
recipient [23]. Besides, Trichoderma londibrachiatum has been
reported as unusual pathogen that caused fungal pericarditis [24],
endocarditis in a patient receiving home parenteral nutrition [25]
and cardiac implantable electronic device-associated endocarditis
in a non-immunocompromised host [26]. Additionally, this
pathogen has been related to fatal post-operative mediastinitis
and peritonitis in a pediatric patient with complex congenital
cardiac disease on peritoneal dialysis [27], inguinal abscess in a
renal transplant recipient [28] and a perirectal ulcer in an adult
bone marrow transplant patient [29].

Conclusions

This is the first case of pneumonia with parapneumonic
effusion due to Trichoderma longibrachiatum. This pathogen can
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cause invasive infection in several organs especially in immuno-
compromised patients. Clinicians should be aware of this potential
pathogen in patients who present with infectious pleural effusion
and who have predisposing factors for fungal infections.
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