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Abstract 

A 3-year-old female mixed-breed dog was referred with a 2-day history of serious dyspnea, 

coughing, lethargy, anorexia, and a low-grade right anterior lameness. At presentation, 

the dog had an increased respiratory rate, dull heart and lung sounds, and 

cyanotic mucous membranes. It was hyperthermic and slightly dehydrated. Laboratory 

findings showed mild neutrophilia with a left shift, while serum biochemistry variables 

were in the normal range. However, urinalysis revealed mild proteinuria and rare erythrocytes 

and leukocytes on sediment examination. Thoracic radiographs showed a 

diffuse mixed interstitial and alveolar pattern with an air bronchogram, while appendicular 

radiographs showed a right humeral interrupted brush-like periosteal reaction. 

Thoracic ultrasonography revealed mediastinal lymph node enlargement. Cytology 

from a fine-needle aspirate of mediastinal lymph nodes revealed a pyogranulomatous 

lymphadenitis with numerous fungal hyphae. Culture on Sabouraud dextrose agar isolated 

dark fungal colonies with microscopic features consistent with Cladosporium spp. 

Sequencing of the internal transcribed spacer region identified the fungus as a species 

of the Cladosporium cladosporioides-complex. 
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CASE PRESENTATION 

A 3-year-old spayed female mixed-breed dog was referred to the 

Tibaldi Clinic Milan Italy with a 2-day history of serious dyspnea, 

coughing, lethargy, and anorexia. The dog had a low-grade right 

anterior lameness since being adopted 2 years earlier. Prior to referral, 

the dog was treated intermittently with different antibiotics for 

2 months of coughing. On physical examination, the dog was thin 

with a body condition score (BCS) of 3/9. The dog had an increased 

respiratory rate, dull heart and lung sounds, and cyanotic mucous 

membranes. The dog was hyperthermic (40.5°C) and slightly dehydrated 

(5%). A CBC (ProCyte Dx Hematology Analyzer_ IDEXX, 

Westbrook, Maine, USA) showed a mildly regenerative mild microcytic, 

normochromic anemia (HCT 34.2%; RI 37.3%–61.7%, MCV 

57.5 fl; RI 61.6–73.5 fL, HGB 12.6 g/dL; RI 13.1–20.5 g/dL, reticulocytes 

67.2 9 109/L; RI <60 9 109/L), a mild neutrophilia 

(20.56 9 109/L; RI 5.3–16.5 9 109/L) with a mild left shift (band 

neutrophils 0.62 9 109/L; RI 0–0.3 9 109/L), and a mild monocytosis 

(1.68 9 109/L; RI 0–1 9 109/L). Serum biochemistry was unremarkable. 

Urinalysis revealed a mild proteinuria (1 + dipstick 



method at a refractometric urine specific gravity [USG] 1.035; a 

urine protein-to-creatinine ratio 0.5), and RBCs and WBCs on sediment 

examination. Thoracic radiographs showed a diffuse mixed 

interstitial and alveolar pattern with an air bronchogram (Figure 3 

A), and an ultrasonographic evaluation revealed mediastinal lymph 

node enlargement. Cytology from a fine-needle aspirate of a mediastinal 

lymph node revealed pyogranulomatous lymphadenitis with 

numerous fungal hyphae (Figure 1A, B). The hyphae were either 

free or phagocytized by macrophages and were 2–3 lm thick and 

sometimes branching. A fungal culture from another mediastinal 

lymph node aspirate on Sabouraud dextrose agar enriched with 

chloramphenicol promoted the growth of dark fungal colonies (Figure 

2) with microscopic features consistent with Cladosporium spp. 

(conidia arranged in acropetal chains). 

Genomic DNA was extracted from the cultured organism 

using a commercially available kit (Nucleo Spin Tissue, Macherey- 

Nagel, D€uren, Germany). To amplify the fungal internal transcribed 

spacer (ITS) region, PCR using primers ITS5 and ITS41 

was performed. Sequencing, using primer ITS4, was performed by 

a commercial laboratory (Macrogen Europe, Amsterdam). The 

obtained sequence (GenBank accession number KY411696) was 

compared with other sequences in BLAST (basic local alignment 

search tool)2 showing high sequence similarities (99%) with Cladosporium 

cladosporioides. 

The dog was subsequently hospitalized and treated with oxygen 

therapy through a nasal cannula and crystalloid infusions including 

itraconazole (10 mg/kg orally every 24 h) (Jannsen-Cilag, Latina, Italy) 

and ceftriaxone (20 mg/kg intravenously every 12 h) (TEVA ITALIA 

Srl, Milano, Italy) for 3 weeks, which was followed by daily itraconazole 

(5 mg/kg once daily) administrations for 4 months. This combination 

therapy led to complete remission of pneumonia (Figure 3B). 

Furthermore, the limping and the brush-like periosteal proliferations 

observed in earlier radiographs of the right anterior limb appeared 

more solid and regular than before the treatment (Figure 4A, B). 

DISCUSSION 

Cladosporium cladosporioides is a very common cosmopolitan, saprobic 

pigmented (dematiaceous) fungus.3 It is an endophytic or quiescent 

fungus4,5 that has been found in several substrates including 

air, soil, and textiles.6 

The brown–black pigmentation of dematiaceous fungi is due to 

the presence of melanin in their conidia and hyphae. The presence 

of melanin allows one to differentiate them from other hyphomycetes 

(non-dematiaceous or hyaline fungi) that have similar morphology 

but that lack pigmentation.7–9 Infections caused by melanized 

fungi are also known as phaeohyphomycosis. Culture and molecular 

analyses are required for definitive identification.7,10,11 In the past, 

several distinct taxa were classified as C cladosporioides based on 

their similarity to the taxon described and illustrated elsewhere.6 

Recently, the multilocus DNA sequence typing approach combined 



with morphologic analyses12 revealed different taxa that are now 

called C cladosporioides-complex.3 In people, C cladosporioides occasionally 

infects lungs, eyes, and brain.13–16 In animals, Cladophialophora 

bantiana is the most frequently identified fungal agent in 

systemic phaeohyphomycosis.17–20 Dematiaceous fungi are reported 

as agents of ocular infections in dogs and cats21 and of dermatitis 

and panniculitis in dogs.22 Cladosporium cladosporioides has also been 

identified as the cause of granulomatous encephalitis and nephritis 

in a German Shepherd dog.8 

Here, we report the case of a young dog with disseminated fungal 

disease involving lungs, lymph nodes, and likely the humerus 

caused by C cladosporioides-complex. 

A bronchoalveolar lavage (BAL) would have been a very valuable 

diagnostic modality for assuring the etiology of the pulmonary 

pathology visualized in the thoracic radiographs, but the owner did 

not consent because of concerns for the considerable anesthesia risk 

in this dog. 

The fungal species involved in this case was identified based on 

the morphologic and PCR analyses of cultures grown from mediastinal 

lymph node aspirates. C cladosporioides was recently shown to 

be a complex that contains several cryptic species, which are morphologically 

very similar3 and can only be distinguished exclusively 

by analysis of different DNA regions (ITS region, partial actin, and 

translational elongation factor 1-a gene sequences) and evaluation 

of subtle morphologic features (eg, surface ornamentation of conidia). 

The fungal isolate described in the present study can only be 

defined as belonging to the C cladosporioides-complex. The radiologic 

and clinical signs of the pneumonia and the mild neutrophilia 

with slight left shift and mild monocytosis rapidly returned to the 

baseline RI after 5 days of antimicrobial and antifungal therapy, suggesting 

that the neutrophilia and monocytosis were elicited by the 

fungal and bacterial bronchial pneumonia. The microcytic, normochromic 

anemia was probably related to the chronicity of the disease 

(anemia of inflammatory disease).23 The bone lesions that were 

suspected to be the cause of the lameness could not be definitively 

diagnosed as the cytology of an attempted fine-needle aspirate was 

nondiagnostic. However, the positive treatment response to itraconazole 

suggested that the fungal infection was directly or indirectly 

etiologic. 

As no fungal hyphae were observed in the urinalysis and a urine culture 

was not performed, proteinuria diagnosed at admission was attributed 

to direct or indirect inflammation as it disappeared after therapy. 

The pathogenesis of the systemic mycosis in this case remains 

obscure; assuming however that the most probable initiation route 

and infected tissue site was the respiratory tract. 

Immunocompromised individuals are prone to systemic mycosis. 

7,9 The history of the dog in this report had no evidence suggesting 

immune suppression, however an underlying immunodeficiency 

cannot be excluded. 



Twenty-five months after initial presentation, the infection 

relapsed involving mesenteric lymph node, and the owner requested 

euthanasia. 

REFERENCES 

1. Larena I, Salazar O, Gonz_ales V, Juli_an MC, Rubio V. Design of a primer 

for ribosomal DNA internal transcribed spacer with enhanced 

specificity for ascomycetes. J Biotechnol. 1999;75:187–194. 

2. Altschul SF, Gish W, Miller W, Myers EW, Lipman DJ. Basic local 

alignment search tool. J Mol Biol. 1990;215:403–410. 

3. Bensch K, Groenewald JZ, Dijksterhuis J, et al. Species and ecological 

diversity within the Cladosporium cladosporioides complex (Davidiellaceae, 

Capnodiales). Stud Mycol. 2010;67:1–94. 

4. El-Morsy EM. Fungi isolated from the endorhizosphere of halophytic 

plants from the Red Sea Coast of Egypt. Fungal Divers. 2000;5:43– 

54. 

5. Kumaresan V, Suryanarayanan TS. Endophyte assemblage in young, 

mature and senescent leaves of Rhizophora apiculata: evidence for 

the role of endophytes in mangrove litter degeneration. Fungal 

Divers. 2002;9:81–91. 

6. Simmons E. Dematiaceous hyphomycete. Mycologia. 1972;64:932– 

934. 

7. Ajello L. Hyalohyphomycosis and phaeohyphomycosis: two global 

disease entities of public health importance. Eur J Epidemiol. 

1986;2:243–251. 

8. Poutahidis T, Angelopoulou K, Karamanavi E, et al. Mycotic encephalitis 

and nephritis in a dog due to infection with Cladosporium cladosporioides. 

J Comp Pathol. 2009;140:59–63. 

9. Revankar SG. Dematiaceous fungi. Mycoses. 2007;50:91–101. 

10. Balajee SA, Sigler L, Brandt ME. DNA and the classical way: identification 

of medically important molds in the 21st century. Med Mycol. 

2007;45:475–490. 

11. Ferrer C, Colom F, Frases S, Mulet E, Abad JL, Alio JL. Detection 

and identification of fungal pathogens by PCR and by ITS2 and 5.8S 

ribosomal DNA typing in ocular infections. J Clin Microbiol. 

2001;39:2873–2879. 

12. Schubert K, Groenewald JZ, Braun U, et al. Biodiversity in the Cladosporium 

herbarum complex (Davidiellaceae, Capnodiales), with standardisation 

of methods for Cladosporium taxonomy and diagnostics. 

Stud Mycol. 2007;58:105–156. 

13. Gugnani HC, Sood N, Singh B, Makkar R. Subcutaneous phaeohyphomycosis 

due to Cladosporium cladosporioides. Mycoses. 

2000;43:85–87. 

14. de Hoog GS, Guarro J, Gen_e J, Figueras MJ. Atlas of Clinical Fungi, 

2nd edn. Utrecht and The Netherlands: CBS, Utrecht and Universitat 

rovira I virgili, Reus; 2000. 

15. Kantarcioglu AS, Y€ucel A, de Hoog GS. Isolation of Cladosporium cladosporioides 

from cerebrospinal fluid. Mycoses. 2002;45:500–503. 

16. Vieira MR, Milheiro A, Pacheco FA. Phaeohyphomycosis due to Cladosporium 

cladosporioides. Med Mycol. 2001;39:135–137. 



17. Dillehay DL, Ribas JL, Newton JC Jr, Kwapien RP. Cerebral phaeohyphomycosis 

in two dogs and a cat. Vet Pathol. 1987;24:192–194. 

18. Elies L, Balandraud V, Boulouha L, Crespeau F, Guillot J. Fatal systemic 

phaeohyphomycosis in a cat due to Cladophialophora bantiana. 

J Vet Med SerA. 2003;50:50–53. 

19. Janovsky M, Gr€one A, Ciardo D, et al. Phaeohyphomycosis in a 

snow leopard (Uncia uncia) due to Cladophialophora bantiana. J Comp 

Pathol. 2006;134:245–248. 

20. Mariani CL, Platt SR, Scase TJ, Howerth EW, Chrisman CL, Clemmons 

RM. Cerebral phaeohyphomycosis caused by Cladosporium 

spp. in two domestic shorthair cats. J Am Anim Hosp Assoc. 

2002;38:225–230. 

21. Bernays ME, Peiffer RL Jr. Ocular infections with dematiaceous 

fungi in two cats and a dog. J Am Vet Med Assoc. 1998;213:507– 

509. 

22. Herr_aez P, Rees C, Dunstan R. Invasive phaeohyphomycosis caused 

by Curvularia species in a dog. Vet Pathol. 2001;38:456–459. 

23. Weiss DJ. Chapter 26: iron and copper deficiencies and disorders 

of iron metabolism. In: Weiss DJ, Wardrop KJ, eds. Shalm’s 

Veterinary Hematology. 6th ed. Ames Iowa: Wiley Blackwell; 

2010:167–171. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
F IGURE 1 . Mediastinal lymph node aspirate cytology of a dog with Cladosporium cladosporioides-complex infection. There is a mixed 
pyogranulomatous inflammation with multinucleated macrophages and several fungal hyphae Diff-Quick stain. (A),  x 40 objective, (B) x 
100 objective. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
F IGURE 3 . (A) Lateral thoracic radiographic image of a dog with Cladosporium cladosporioides-complex infection before (A) and 2 
weeks after treatment (B). A diffuse mixed interstitial and alveolar pattern with an air bronchogram is evident which resolves after 
therapy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
F IGURE 4 . (A) Lateral left-humeral radiographic image of a dog with Cladosporium cladosporioides-complex infection showing 
interrupted brush-like periosteal reaction in the right humerus causing clinical limping before (A) and resolving and appearing more solid 
and regular 2 months after therapy (B). 


