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A multistate fungal meningitis outbreak started in September of 2012 which spread in 20 states of the 

United States. The outbreak has been fatal so far, and has affected 751 individuals with 64 deaths 

among those who received contaminated spinal injections manufactured by a Compounding Center 

located in Massachusetts. In a preliminary study, Food and Drug Administration (FDA) investigated 

the outbreak in collaboration with Centers for Disease Control and Prevention (CDC), state and local 

health departments, and identified four fungal and several bacterial contaminations in the recalled 

unopened injection vials. 

 

INTRODUCTION: 

A multistate fungal meningitis outbreak started in mid-September of 2012. This outbreak 

affected individuals who had received contaminated injections (that included betamethasone, 

cardioplegia, and triamcinolone solutions), manufactured and distributed by a Compounding 

Center located in Massachusetts to outpatient facilities in 20 states of the United States. The 

firm voluntarily terminated all operations, surrendered its license, and announced a recall of 

all their products on October 3, 2012. In the beginning, FDA investigated this outbreak in 

collaboration with U.S. Centers for Disease Control and Prevention (CDC), state and local 

health departments, and analyzed the unopened vials of spinal injections [8-12]. Four fungal 

(including Aspergillus tubingensis, Aspergillus fumigatus, Cladosporium sp., and Penicillium 

sp.) and several bacterial contaminations (Bacillus circulans, Bacillus firmus, Bacillus flexus, 

Bacillus halmapalus/horikoshii, Bacillus idriensis, Bacillus lentus, Bacillus niabensis, 

Bacillus niacini, Bacillus nealsonii, Bacillus pumilus, Bacillus simplex, Bacillus subtilis 

group, Brevibacilluschoshinensis,Kocuriarosea, Lysinibacillus sp., 

Paenibacillusbarengoltzii/timonensis, Paenibacilluspabuli/amolyticus,) were identified in the 

recalled unopened vials shipped by this Compounding Center [2–4]. Later, while analyzing 

the tissue and human fluids of patients infected with above contaminated injections CDC 

confirmed Exserohilumrostratum as the predominant fungal infection in this outbreak, and 

identified 22 additional fungal species. Furthermore, CDC was able to isolate four more 

fungal species (Cladosporiumcladosporioides, Exserohilumrostratum, Rhodotorulalaryngis 
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and Rhizopusstolonifer) from some of the unopened vials examined. The outbreak was deadly 

and affected a total of 751 individuals resulting in 64 deaths, as of October 23, 2013 [4-7]. 

STATEMENT OF RESEARCH ARGUMENT: 

This follow-up study was carried out to assess DNA sequencing of the ITS1 region of rRNA 

gene for rapid identification of fungal pathogens during public health outbreak investigations. 

A total of 26 environmental swabs were collected from several locations at the manufacturing 

premises of the Compounding Center known to have caused the outbreak. The swab samples 

were initially examined by conventional microbiologic protocols and a wide range of fungal 

species were recovered. Species-identification of these microorganisms was accomplished by 

nucleotide sequencing of ITS1 region of rRNA gene. Analysis of data confirmed 14 

additional fungal species in the swabs analyzed. 

OBJECTIVE OF THE STUDY: 

 To study the Genetic Diversity of Recovered Fungal Species from Environmental. 

 To study the Public Health Significance of the Presence of Fungi in Environment. 

 To study the Population Genetics of Fungi. 

 To study the High genetic variability and low local diversity in a population of arbuscular 

mycorrhizal fungi. 

CONCLUSION: 

Sequence characterization of the ITS1 locus can be used for the detection and differentiation 

of fungi from the environmental swab samples. This communication also reports for the first 

time the presence of 14 indicator fungal species isolated from the environmental swabs 

collected from the Compounding Center who previously manufactured the 

methylprednisolone injections contaminated with molds. DNA sequencing of the ITS1 region 

of rRNA gene can be used for rapid identification of fungal pathogens during outbreak 

investigations of public health importance.   

BIBLIOGRAPHY: 

Food and Drug Administration. Federal Food, Drug, and Cosmetic Act. As Amended through 

December 31, 2004; U.S. Department of Health and Human Services, Government Printing 

Office: Washington, DC, USA, 2004. 

Cabral, J.P. Can we use indoor fungi as bioindicators of indoor air quality? Historical perspectives 

and open questions.Sci. Total Environ.2010, 408, 4285–4295. 

Portnoy, J.M.; Barnes, C.S.; Kennedy, K. Sampling for indoor fungi. J. Allergy Clin. Immunol.2004, 

113, 189–198.   

Portnoy, J.M.; Kwak, K.; Dowling, P.; VanOsdol, T.; Barnes, C. Health effects of indoor fungi. Ann. 

Allergy Asthma Immunol. 2005, 94, 313–319. 



 
Shinde Ashok Vitthalrao & Dr. Sarita Agrawal 

 (Pg. 6591-6593) 

 

6593 

 

Copyright © 2017, Scholarly Research Journal for Interdisciplinary Studies 
 
 

Paterson, P.J.; Seaton, S.; Yeghen, T.; McHugh, T.D.; McLaughlin, J.; Hoffbrand, A.V.; Kibbler, C.C. 

Molecular confirmation of invasive infection caused by Chaetomiumglobosum. 

Clin.Pathol.2005, 58, 334–336. 

Woo, P.C.; Leung, S.Y.; To, K.K.; Chan, J.F.; Ngan, A.H.; Cheng, V.C.; Lau, S.K.; Yuen, K.Y. 

Internal transcribed spacer region sequence heterogeneity in Rhizopusmicrosporus: 

Implications for molecular diagnosis in clinical microbiology laboratories. J. Clin. 

Microbiol.2010, 48,  208–214. 

Rakeman, J.L.; Bui, U.; LaFe K.; Chen, Y.; Honeycutt, R.J.; Cookson, B.T. Multilocus DNA Sequence 

Comparisons Rapidly Identify Pathogenic Molds. J. Clin. Microbiol.2005, 43,  3324–3333. 

Pitkäranta, M.; Meklin, T.; Hyvärinen, A.; Paulin, L.; Auvinen, P.; Nevalainen, A.; Rintala, H. 

Analysis of fungal flora in indoor dust by ribosomal DNA sequence analysis, quantitative 

PCR, and culture. Appl. Env. Microbiol.2008, 74, 233–244.   

Nagao, K.; Ota, T.; Tanikawa, A.; Takae, Y.; Mori, T.; Udagawa, S.; Nishikawa, T. Genetic 

identification and detection of human pathogenic Rhizopus species; a major mucormycosis 

agent, by multiplex PCR based on internal transcribed spacer region of rRNA gene. J. 

Dermatol. Sci.2005, 39, 23–31. 

Chen, Y.C.; Eisner, J.D.; Kattar, M.M.; Rassoulian-Barrett, S.L.; Lafe, K.; Yarfitz, S.L.; Limaye, A.P.; 

Cookson, B.T. Identification of medically important yeasts using PCR-based detection of 

DNA sequence polymorphisms in the internal transcribed spacer 2 region of the rRNA genes. 

J. Clin. Microbiol.2000, 38, 2302–2310. 

Sulaiman, I.M.; Anderson, M.; Oi, D.H.; Simpson, S.; Kerdahi, K. Multilocus genetic characterization 

of two ant vectors (Group II “Dirty 22” species) known to contaminate food and food 

products and spread foodborne pathogens. J. Food Protec.2012, 75, 1447–1452.  

Sulaiman, I.M.; Ortega, Y.; Simpson, S.; Kerdahi, K. Genetic characterization of 

humanpathogenicCyclosporacayetanensis parasites from three endemic regions at the 18S 

ribosomal RNA locus. Infec.Genet.Evol.2014, 22, 229–234. 

 


