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Fungal Agents 
 
Agent: Blastomyces dermatitidis 
 
Laboratory-associated local infections have been reported following accidental parenteral 
inoculation with infected tissues or cultures containing yeast forms of B. 
dermatitidis.(1)(2)(3)(4)(5)(6)(7)(8) Pulmonary infections have occurred following the presumed 
inhalation of conidia; two persons developed pneumonia and one had an osteolytic lesion 
from which B. dermatitidis was cultured.(9)(10) Presumably, pulmonary infections are 
associated only with sporulating mold forms (conidia).  
 
Laboratory Hazards: Yeast forms may be present in the tissues of infected animals and in 
clinical specimens. Parenteral (subcutaneous) inoculation of these materials may cause 
local granulomas. Mold form cultures of B. dermatitidis containing infectious conidia, and 
processing of soil or other environmental samples, may pose a hazard of aerosol exposure.  
 
Recommended Precautions: Biosafety Level 2 and Animal Biosafety Level 2 practices and 
facilities are recommended for activities with clinical materials, animal tissues, cultures, 
environmental samples and infected animals.  
 
Transfer of Agent: For a permit to import this agent, contact CDC. Laboratory registration 
with CDC is required before sending or receiving this select agent. 
 
 
Agent: Coccidioides immitis 
 
Laboratory-associated coccidioidomycosis is a documented 
hazard.(11)(12)(13)(14)(15)(16)(17)(18)(19)(20) (21)(22) Smith reported that 28 of 31 (90%) laboratory-
associated infections in his institution resulted in clinical disease, whereas more than half 
of infections acquired in nature were asymptomatic.(23)  
 
Laboratory Hazards: Because of the size (2-5 millimicrons), the arthroconidia are 
conducive to ready dispersal in air and retention in the deep pulmonary spaces. The much 
larger size of the spherule (30-60 millimicrons) considerably reduces the effectiveness of 
this form of the fungus as an airborne pathogen.  Spherules of the fungus may be present in 
clinical specimens and animal tissues, and infectious arthroconidia in mold cultures and 
soil or other samples from natural sites. Inhalation of arthroconidia from environmental 
samples or cultures of the mold form is a serious laboratory hazard. A theoretical 
laboratory hazard is posed by clinical specimens or tissues from infected animals or 
humans that have been stored or shipped in such a manner as to promote germination of 
arthroconidia. There is a single report of a veterinarian with coccidioidomycosis beginning 
13 days after autopsy of a horse with that infection, though the veterinarian lived in an 
endemic area.(24) Accidental percutaneous inoculation of the spherule form may result in 
local granuloma formation.(25) Disseminated disease occurs at a much greater frequency in 
blacks and Filipinos than in whites.  
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Recommended Precautions: Biosafety Level 2 practices and facilities are recommended for 
handling and processing clinical specimens, identifying isolates, and processing animal 
tissues. Animal Biosafety Level 2 practices and facilities are recommended for 
experimental animal studies when the route of challenge is parenteral.  
Biosafety Level 3 practices and facilities are recommended for propagating and 
manipulating sporulating cultures already identified as C. immitis and for processing soil or 
other environmental materials known or likely to contain infectious arthroconidia.  
 
Transfer of Agent: For a permit to import this agent, contact CDC. Laboratory registration 
with CDC is required before sending or receiving this select agent. 
 
 
Agent: Cryptococcus neoformans  
 
Accidental inoculation of a heavy inoculum of Cryptococcus neoformans into the hands of 
laboratory workers has occurred during injection or necropsy of laboratory animals.(26)(27) 
Either a local granuloma or no lesion has resulted, suggesting low pathogenicity by this 
route. Respiratory infections as a consequence of laboratory exposure have not been 
recorded.  
 
Laboratory Hazards: Accidental parenteral inoculation of cultures or other infectious 
materials represents a potential hazard to laboratory personnel, particularly to those who 
may be immunocompromised. Bites by experimentally infected mice and manipulations of 
infectious environmental materials (e.g., pigeon droppings) may also represent a potential 
hazard to laboratory personnel.  
 
Recommended Precautions: Biosafety Level 2 and Animal Biosafety Level 2 practices and 
facilities are recommended, respectively, for activities with known or potentially infectious 
clinical, environmental, or culture materials and with experimentally infected animals.  
The processing of soil or other environmental materials known or likely to contain 
infectious yeast cells should be conducted in a Class I or Class II biological safety cabinet. 
This precaution is also indicated for culture of the perfect or sexual state of the agent.  
 
Transfer of Agent: For a permit to import this agent, contact CDC. 
 
 
Agent: Histoplasma capsulatum 
 
Laboratory-associated histoplasmosis is a documented hazard in facilities conducting 
diagnostic or investigative work.(28)(29)(30) Pulmonary infections have resulted from 
handling mold form cultures. (31) Local infection has resulted from skin puncture during 
autopsy of an infected human(32) and from accidental needle inoculation of a viable 
culture.(33) Collecting and processing soil samples from endemic areas has caused 
pulmonary infections in laboratory workers. Encapsulated spores are resistant to drying 
and may remain viable for long periods of time. The small size of the infective conidia 
(less than 5 microns) is conducive to airborne dispersal and intrapulmonary retention. 
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Furcolow reported that 10 spores were almost as effective as a lethal inoculum in mice as 
10,000 to 100,000 spores.(34)  
 
Laboratory Hazards: The infective stage of this dimorphic fungus (conidia) is present in 
sporulating mold form cultures and in soil from endemic areas. The yeast form in tissues or 
fluids from infected animals may produce local infection following parenteral inoculation.  
Recommended Precautions: Biosafety Level 2 and Animal Biosafety Level 2 practices and 
facilities are recommended for handling and processing clinical specimens, identifying 
isolates, animal tissues and mold cultures, identifying cultures in routine diagnostic 
laboratories, and for experimental animal studies when the route of challenge is parenteral.  
Biosafety Level 3 practices and facilities are recommended for propagating and 
manipulating cultures already identified as H. capsulatum, as well as processing soil or 
other environmental materials known or likely to contain infectious conidia.  
 
Transfer of Agent: For a permit to import this agent, contact CDC. 
 
 
Agent: Sporothrix schenckii 
 
S. schenckii has caused a substantial number of local skin or eye infections in laboratory 
personnel.(35) Most cases have been associated with accidents and have involved splashing 
culture material into the eye,(36)(37)scratching(38)or injecting(39)infected material into the skin 
or being bitten by an experimentally infected animal.(40)(41) Skin infections have resulted 
also from handling cultures(42)(43)(44)or necropsy of animals(45)without a known break in 
technique. No pulmonary infections have been reported to result from laboratory exposure, 
although naturally occurring lung disease is thought to result from inhalation.  
Recommended Precautions: Biosafety Level 2 and Animal Biosafety Level 2 practices and 
facilities are recommended for all laboratory and experimental animal activities with S. 
schenckii. Gloves should be worn when handling experimentally infected animals, and 
during operations with broth cultures that might result in hand contamination.  
 
Transfer of Agent: For a permit to import this agent, contact CDC. 
 
 
Agents: Pathogenic Members of the Genera Epidermophyton, Microsporum, and 
Trichophyton 
 
Although skin, hair, and nail infections by these dermatophytid molds are among the most 
prevalent of human infections, the processing of clinical material has not been associated 
with laboratory infections. Infections have been acquired through contacts with naturally or 
experimentally infected laboratory animals (mice, rabbits, guinea pigs, etc.) and, 
occasionally, with handling cultures.(46)(47)(48)(49)  
 
Laboratory Hazards: Agents are present in the skin, hair, and nails of human and animal 
hosts. Contact with infected laboratory animals with inapparent or apparent infections is 
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the primary hazard to laboratory personnel. Cultures and clinical materials are not an 
important source of human infection. 
 
Recommended Precautions: Biosafety Level 2 and Animal Biosafety Level 2 practices and 
facilities are recommended for all laboratory and experimental animal activities with 
dermatophytes. Experimentally infected animals should be handled with disposable gloves. 
 
Transfer of Agent: For a permit to import these agents, contact CDC. 
 
 
Agent: Miscellaneous Molds  
 
Several molds have caused serious infection in immunocompetent hosts following 
presumed inhalation or accidental subcutaneous inoculation from environmental sources. 
These agents are Penicillium marneffei, Exophiala (Wangiella) dermatitidis, Fonsecaea 
pedrosoi, Ochroconis gallopavum, Claduphialopora bantians, and Ramichlorisium 
mackenzieim, Bipolaris species. Even though no laboratory-acquired infections appear to 
have been reported with most of these agents, the gravity of naturally acquired illness is 
sufficient to merit special precautions in the laboratory. Penicillium marneffei has caused a 
local inoculation infection in a laboratory worker.(50) Stachybotrus atra is probably not a 
cause of infection or toxicosis in humans when the mold or fomites containing the mold 
are inhaled, although ingestion of moldy grain containing the fungus has poisoned animals.  
 
Laboratory Hazards: Inhalation of conidia from sporulating mold cultures or accidental 
injection into the skin during infection or experimental animals is a theoretical risk to 
laboratory personnel. 
 
Recommended Precautions: Biosafety Level 2 practices and facilities are recommended for 
propagating and manipulating cultures known to contain these agents. 
 
Transfer of Agent: For a permit to import these agents, contact CDC. 
 

References 
 
1. Evans, N. 1903. A clinical report of a case of blastomycosis of the skin from accidental 

inoculation. JAMA 40:1172-1175. 
 
2. Harrekkm E. R. 1964. The known and the unknown of the occupational mycoses, p. 

176-178. n: Occupational Diseases Acquired from Animals. Continued Education 
Series No. 124, Univ Mich Sch Pub Hlth, Ann Arbor, MI.  

 
3. Larsh, H.W. and Schwartz, J. 1977. Accidental inoculation-blastomycosis. Cutis 

19:334-336.  
 



University of North Carolina at Chapel Hill 
   
 

   
August 2000 

7-8-29 
 

 

4. Larson, D.M., et al. 1983. Primary cutaneous (inoculation) blastomycosis: an 
occupational hazard to pathologists. Amer J Clin Pathol 79:253-25.  

 
5. Segretain, G. 1959. Penicillium marnefii, n. sp., agent d'une mycose du systeme 

reticulo-endothelial. Mycopathol Mycol Appl 11:327-353.  
 
6. Wilson, J.W., et al. 1955. Primary cutaneous North American blastomycosis. Arch 

Dermatol 71:39-45.  
 
7. Graham, W.R. Jr., Callaway, J.L. 1982. Primary inoculation blastomycosis in a 

veterinarian. J Am Acad Dermatol 7: 785-786.  
 
8. Schwarz, J. and Kauffman, C.A. 1977. Occupational hazards from deep mycoses. Arch 

Dermatol 113: 1270-1275.  
 
9. Baum, G.L., Lerner, P.I. 1971. Primary pulmonary blastomycosis: a laboratory 

acquired infection. Ann Intern Med 73:263-265.  
 
10. Denton, J.F., DiSalvo, A.F., and Hirsch, M.L. 1967. Laboratory-acquired North 

American blastomycosis. JAMA 199:935-936.  
 
11. Bush, J.D. 1943. Coccidioidomycosis. J Med Assoc Alabama 13:159-166.  
 
12. Conant, N.F. 1955. Development of a method for immunizing man against 

coccidioidomycosis, Third Quarterly Progress Report. Contract DA-18-064-CML-
2563, Duke University, Durham, NC. Available from Defense Documents Center, AD 
121-600.  

 
13. Dickson, E.C. 1937. Coccidioides infection: Part I. Arch Intern Med 59: 1029-1044.  
 
14. Dickson, E.C. 1937. "Valley fever" of the San Joaquin Valley and fungus coccidioides. 

Calif Western Med 47:151-155.  
 
15. Dickson, E.C. and Gifford, M.A. 1938. Coccidioides infection (coccidioidomycosis): 

II. The primary type of infection. Arch Intern Med 62:853-871.  
 
16. Klutsch, K., et al. 1965. Zur Klinik der Coccidioidomykose. Deut Med Wochensch 

90:1498-1501.  
 
17. Looney, J.M. and Stein, T. 1950. Coccidioidomycosis. N Engl J Med 242:77-82.  
 
18. Nabarro, J.D.N. 1948. Primary pulmonary coccidioidomycosis: Case of laboratory 

infection in England. Lancet 1:982-984.  
 
19. Smith, C.E. 1950. The hazard of acquiring mycotic infections in the laboratory. 

Presented at 78th Ann. Meeting Am Pub Hlth Assoc, St. Louis, MO.  



University of North Carolina at Chapel Hill 
   
 

   
August 2000 

7-8-30 
 

 

 
20. Smith, C.E., et al. 1961. Human coccidioidomycosis. Bacteriol Rev 25:310-320.  
 
21. Smith, D.T. and Harrell, E.R., Jr. 1948. Fatal Coccidioidomycosis: A case of laboratory 

infection. Am Rev Tuberc 57:368-374.  
 
22. Schwarz, J. and Kauffman, C.A. 1977. (8)  
 
23. Wilson, J.W., Smith, C.E., and Plunkett, O.A. 1953. Primary cutaneous 

coccidioidomycosis: the criteria for diagnosis and a report of a case. Calif Med 79:233-
239.  

 
24. Kohn, G.J., Linee, S.R., Smith, C.M., Hoeprich, P.D. Acquisition of 

coccidiodomycosis by inhalation of coccidioidal endospores. Diagn Microbiol Infect 
Dis 15: 527-530.  

 
25. Tomlinson, C.C. and Bancroft, P. 1928. Granuloma coccidioides: Report of a case 

responding favorably to antimony and potassium tartrate. JAMA 91:947-951.  
 
26. Halde, C. 1964. Percutaneous Cryptococcus neoformans inoculation without infection. 

Arch Dermatol. 89:545.  
 
27. Casadevall, A., Mukherjee J., Yuan, R, Perfect, J. 1994. Management of injuries 

caused by Cryptococcus neoformans-contaminated needles. Clin Infect Dis 19:951-
953.  

 
28. Pike, R.M. 1978. Past and present hazards of working with infectious agents. Arch 

Path Lab Med 102:333-336.  
 
29. Pike, R.M. 1976. Laboratory-associated infections: Summary and analysis of 3,921 

cases. Hlth Lab Sci 13:105-114.  
 
30. Schwarz, J. and Kauffman, C.A. 1977. (8)  
 
31. Murray, J.F. and Howard, D.H. 1964. Laboratory-acquired histoplasmosis. Am Rev 

Respir Dis 89:631-640.  
 
32. Tosh, F.E., et al. 1964. Primary cutaneous histoplasmosis: Report of a case. Arch 

Intern Med 114:118-119.  
 
33. Tesh, R.B. and Schneidau, J.D. Jr. 1966. Primary cutaneous histoplasmosis. New Engl 

J Med 275:597-599.  
 
34. Furcolow, M.L. 1961. Airborne Histoplasmosis. Bact Rev 25:301-309.  
 



University of North Carolina at Chapel Hill 
   
 

   
August 2000 

7-8-31 
 

 

35. Ishizaki, H., Ikeda, M., Kurata, Y. 1979. Lymphocutaneous sporotrichosis caused by 
accidental inoculation. J Dermatol 6: 321-323.  

 
36. Fava, A. 1909. Un cas de sporotrichose conjonctivale et palpebrale primitives. Ann 

Ocul (Paris) 141:338-343.  
 
37. Wilder, W. H. and McCullough, C.P. 1914. Sporotrichosis of the eye. JAMA 62:1156-

1160.  
 
38. Carougeau, M. 1909. Premier cas Africain de sporotrichose de deBeurmann: 

Transmission de la sporotrichose du mulet a l'homme. Bull Mem Soc Med Hop (Paris) 
28:507-510.  

 
39. Thompson, D.W. and Kaplan, W. 1977. Laboratory-acquired sporotrichosis. 

Sabouraudia 15:167-170.  
 
40. Jeanselme, E. and Chevallier, P. 1910. Chancres sporotrichosiques des doigts produits 

par la morsure d'un rat inocule de sporotrichose. Bull Mem Soc Med Hop (Paris) 
30:176-178.  

 
41. Jeanselme, E. and Chevallier, P. 1911. Transmission de la sporotrichose a l'homme par 

les morsures d'un rat blanc inocule avec une nouvelle variete de Sporotrichum: 
Lymphangite gommeuse ascendante. Bull Mem Soc Med Hop (Paris) 31:287-301.  

 
42. Meyer, K.F. 1915. The relationship of animal to human sporotrichosis: Studies on 

American sporotrichosis III. JAMA 65:579-585.  
 
43. Norden, A. 1951. Sporotrichosis: Clinical and laboratory features and a serologic study 

in experimental animals and humans. Acta Pathol Microbiol Scand. Suppl. 89:3-119.  
 
44. Cooper, C.R., Dixon, D.M., and Salkin, I.F. Laboratory-acquired sporotrichosis. 1992. 

J Med Vet Mycol 30:169-171.  
 
45. Fielitz, H. 1910. Ueber eine Laboratoriumsinfektion mit dem Sporotrichum de 

Beurmanni. Centralbl Bakteriol Parasitenk Abt I Orig 55:361-370.  
 
46. Hanel, E., Jr. and Kruse, R.H. 1967. Laboratory-acquired mycoses. Department of the 

Army, Miscellaneous Publication 28.  
 
47. McAleer, R. 1980. An epizootic in laboratory guinea pigs due to Trichophyton 

mentagrophytes. Aust Vet J 56:234-236.  
 
48. Pike, R.M. 1976. Laboratory-associated infections: Summary and analysis of 3,921 

cases. Hlth Lab Sci 13:105-114.  
 



University of North Carolina at Chapel Hill 
   
 

   
August 2000 

7-8-32 
 

 

49. Kamalam, A., Thambiah, A.S. 1979. Trichophyton simii infection due to laboratory 
accident. Dermatologica 159: 180-181.  

 
50. Segretain, G. 1959. Penicillium marnefii, n. sp., agent d'une mycose du systeme 

reticulo-endothelial. Mycopathol Mycol Appl 11:327-353. 
 
 
 


