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We know that every year in the United States, there 
will be hemorrhagic disease (HD) mortality in 

white-tailed deer - the primary uncertainties are exactly 
where those outbreaks will occur, and how intense they 
will prove to be. Although we do not have a crystal ball 
and we are still early in the 2024 HD season, things have 
been pretty active thus far.

Caused by either bluetongue virus (BTV) or epizootic 
hemorrhagic disease virus (EHDV), HD is one of the 
most visible and important infectious diseases of white-
tailed deer. Every summer and fall, wildlife professionals 
investigate wild ruminant (e.g., deer, pronghorn, elk) 
mortality events and frequently submit tissue samples 
to SCWDS for EHDV and BTV diagnostic testing. 
Typically, submissions begin in June and July, peak in 
August and September, and begin to taper in October 
and November. At SCWDS, samples are screened for BTV 
and EHDV by real-time reverse transcription polymerase 
chain reaction (RT-PCR) test. Virus isolation and serotype 
determination are attempted on positive samples. 

From June through August, SCWDS has received 90 
dead wild ruminant samples from 17 states, yielding 39 
EHDV/BTV detections in 13 states. As expected, EHDV 
has predominated and has been confirmed in 12 states, 
including Louisiana, Arkansas, Georgia, Tennessee, 
Missouri, Kentucky, Indiana, North Carolina, Virginia, 
West Virginia, Maryland, and Pennsylvania. Although 
virus isolation and serotype determination are pending White-tailed deer,  Shane Hesting KDWPWhite-tailed deer,  Shane Hesting KDWP
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for many of these samples, EHDV-2 has been isolated and confirmed in deer from Louisiana, Georgia, Indiana, Virginia, 
West Virginia, and Pennsylvania, and EHDV-6 from deer in Indiana. 

Although we are only midway through the HD season and are likely just now entering a period of peak transmission 
risk, some observations suggest HD activity may build in some areas. These observations largely relate to timing and 
locations of detections. The first concerning sign was an early detection in a midwestern state – specifically a white-
tailed deer with EHDV-2 from Wabash County, Indiana that was found dead by Indiana DNR on June 27, 2024. In most 
years, our first detection occurs mid to late July. This detection in Indiana confirmed EHDV activity in a more northern 
area early in the season, which provides plenty of time for sustained transmission and geographic spread throughout 
the remainder of the season if environmental conditions are favorable. Indeed, EHDV detections have continued in 
Indiana since the first detection, with confirmations in six different counties (five northern and one southern). Further, 
two viruses have been confirmed in Indiana – EHDV-2 and EHDV-6. Other states with confirmed EHD in multiple 
counties include West Virginia and Virginia, with additional detections in nearby Maryland and Pennsylvania. The 
overall geographic footprint of these outbreaks represents a second concerning observation because outbreaks in the 
Midwest, Mid-Atlantic, and Northeast have the potential to become locally or regionally intense. Finally, the percent 
positivity in diagnostic submissions has increased since August 4, with 66% (29/44) of samples testing positive for 
EHDV. Coupled with the geographic area, this increase in positive detections is concerning, especially if climatic 
conditions favor transmission.

Whether these localized outbreaks intensify and coalesce remains to be seen. This part of the puzzle will be filled in 
with additional diagnostic testing through the remainder of the season, as well as through the HD morbidity and 
mortality data annually provided to SCWDS by state wildlife agencies nationwide. This annual HD survey has been in 
place form more than 40 years and has generated valuable information related to the changing patterns of HD that 
are expected to continue into the future. 

Please reach out to the SCWDS Research & Diagnostic Service (scwds@uga.edu) if we can be of assistance while 
investigating suspected HD mortality. Preferred diagnostic samples include refrigerated lung and spleen. Other 
potential sample types include lymph node, blood, and bone marrow. We will provide an update on how the 2024 
HD season ends in the winter issue of the SCWDS BRIEFS.

Prepared by Mark Ruder, Lyndon Sullivan-Brugger, Becky Poulson, and Dave Stallknecht

White-tailed deer, Jeff Clouser KDWPWhite-tailed deer, Jeff Clouser KDWP

mailto:scwds%40uga.edu?subject=HD%20Questions
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  Causes of morbidity & mortality in cottontailsCauses of morbidity & mortality in cottontails  

Occasionally, targeted surveillance efforts for a specific disease in a wildlife population can have unintended 
benefits and shed light on other diseases affecting a species or species group. Such a scenario recently occurred 

with cottontail rabbits (Sylvilagus spp.). With the emergence of rabbit hemorrhagic disease virus 2 (RHDV2) in wild 
lagomorph populations during the spring of 2020, detection of wild lagomorph mortalities became a centerpiece 
to RHDV2 surveillance efforts by many wildlife management agencies in the U.S. Accordingly, cottontail rabbit 
submissions to the SCWDS Research and Diagnostic Service increased dramatically compared with years prior. 
Despite being common and abundant throughout the eastern U.S., cottontails have not historically comprised a 
major portion of the SCWDS diagnostic caseload. Therefore, to best utilize this surge in interest in a culturally and 
ecologically important species group, we recently completed a project to look beyond RHDV2 and review causes of 
mortality among cottontails submitted to SCWDS. The goal was to retrospectively review the diagnostic database 
from 2013 through 2022 to determine causes of morbidity and mortality of cottontails submitted from throughout 
the Cooperative. We provide a summary of our approach and findings  below, with the full article available here.

From 2013 through 2022, SCWDS received 
119 cottontail cases from the central and 
eastern U.S., comprising 147 animals. The 
overwhelming majority (86%; n=102) of 
these cottontail submissions occurred 
after initial detection of RHDV2 in the U.S. 
in 2020 map, right. Necropsy records were 
retrospectively evaluated for major causes 
of death, contributors to mortality, and 
pathogen detections. Full postmortem 
evaluation including gross and histologic 
examination was  performed for 112 
rabbits. Cottontails were routinely tested 
for two important pathogens: RHDV2 
(beginning in 2020) and Francisella 
tularensis (2013-2022). Of the 147 rabbits 
evaluated, 111 (76%) were screened for F. 
tularensis, a zoonotic bacterium and cause 
of tularemia in animals and humans. From 
2020-2022, 123 cottontails were tested 
for RHDV2. Additional ancillary diagnostic 
tests were performed based on field signs 
and pathology findings in attempt to 
arrive at a diagnosis.

Categorically, the two most common 
primary causes of death included trauma 
(n=49) and bacterial disease (n=31), followed by undetermined (n=14), emaciation (n=6), parasitism (n=6), and other 

County locations of 112 cottontails submitted to SCWDS for necropsy, 2011-
2022, Weyna et al. Journal of Veterinary Diagnostic Investigation 2024.

https://vet.uga.edu/education/academic-departments/population-health/southeastern-cooperative-wildlife-disease-study/scwds-wildlife-service-lab/
https://journals.sagepub.com/doi/epub/10.1177/10406387241259000
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state with the fourth largest number of human cases 
in the U.S. 2011 through 2019. The majority (n=10) 
of rabbits with tularemia had gross necropsy lesions 
(most commonly pinpoint foci in the liver and/or 
spleen) that raised suspicion of tularemia, although two 
animals lacked evident gross lesions, which may have 
become obscured by decomposition figure, bottom 
left. Furthermore, three cottontails with tularemia had 
concurrent lesions consistent with trauma. Among 
the 19 cottontails with bacterial infections designated 
as the primary cause of mortality, pasteurellosis was 
the most common, although a variety of bacterial 
organisms were identified. These animals often had 
evidence of a systemic (i.e., widespread throughout the 
body) bacterial infection, and involvement of multiple 
organs was not uncommon figures above and next 
page. The similar gross (necropsy) presentations among 
cottontails with bacterial disease, and in some cases the 
lack of gross lesions in these cases, underscore the need 
for caution and diagnostic support when conducting 
necropsies of  cottontails found sick or dead. Further, 
continued routine surveillance for F. tularensis informs 
occupational and public health risk. 

Other less common but interesting diagnoses included 
cutaneous fibroma (n = 2), which were presumably viral-
induced Shope’s fibromas. Notoedric mange, presenting 
as severe skin disease across much of the body, was 

(n=5). Although the cause of traumatic injuries could 
not be definitively determined in all instances, injuries 
consistent with predation, gunshot, and impact trauma 
were commonly encountered. There was frequent 
overlap between contributing causes of morbidity 
and mortality, such as lesions suggestive of both 
traumatic injury and bacterial infection. Viral diseases 
were rarely diagnosed and despite the concern, RHDV2 
was not detected in the 123 rabbits tested, which were 
primarily from southeastern states. However, the risk 
to cottontails in the Southeast is well-recognized, as 
evidenced by numerous wild rabbit and hare mortality 
events in Texas caused by RHDV2 and the detections 
of RHDV2 in domestic rabbits from numerous eastern 
states. Further, SCWDS did detect RHDV2 in desert 
cottontails from Arizona in 2021, a mountain cottontail 
from Colorado in 2023, and in a jackrabbit from Kansas 
in 2023. These events emphasize the need for continued 
RHDV2 surveillance in the Southeast. 

Among the 31 rabbits with bacterial disease, 12 (11% 
of tested rabbits) were diagnosed with tularemia and 
seven with pasteurellosis (bacterial disease caused by 
Pasteurella multocida; see Fall 2022 Issue of SCWDS 
BRIEFS). The 12 rabbits with tularemia were from 
seven states and all were either found dead or severely 
moribund, as this disease often is rapidly fatal. Nearly 
half of our tularemia cases came from Kansas, the 

Necropsy image of an eastern cottontail with tularemia. 
Notice white-to-tan foci of necrosis on the liver and spleen, 
SCWDS.

LiverLiver

SpleenSpleen

Necropsy image of a cottontail with pasteurellosis showing 
accumulation of white-to-tan fibrin covering the heart and 
lungs in the chest cavity, as well as the liver, SCWDS.

LiverLiver

Chest cavityChest cavity

https://vet.uga.edu/wp-content/uploads/2023/11/2022-October-SCWDS-Briefs-Newsletter.pdf
https://vet.uga.edu/wp-content/uploads/2023/11/2022-October-SCWDS-Briefs-Newsletter.pdf
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diagnosed in two rabbits from Florida as highlighted in a previous publication, figure, above right;  Grunert et 
al. 2022. Encephalitozoonosis, caused by microsporidian parasite Encephalitozoon cuniculi, was diagnosed in two 
cottontails with encephalitis (brain inflammation). A round cell sarcoma (neoplasia) was diagnosed in a single 
cottontail. As expected, neoplasia (cancer) was rarely observed, possibly due to the relatively short average lifespan 
and low annual survival rates of many wild cottontails/rabbits.  Overall, the increase in wild rabbit submissions to 
SCWDS in the wake of RHDV2 emergence provided a unique opportunity to investigate cottontail mortality factors 
more thoroughly. These findings further our understanding of diseases affecting these important prey and game 
species. We thank biologists in SCWDS member state agencies for submitting these cases. This work was recently 
published in the Journal of Veterinary Diagnostic Investigation.

Prepared by Mark Ruder, Tori Andreasen, and Nicole Nemeth

Necropsy image of a cottontail with a systemic bacterial 
infection caused by Fusobacterium necrophorum. Notice the 
white-to-tan foci on the liver, SCWDS.

Necropsy image of a cottontail with notoedric mange show-
ing extensive hair loss and thickened skin with yellow-to-
brown crusts, SCWDS.

LiverLiver

LungLung

https://www.sciencedirect.com/science/article/pii/S2405939022000648
https://www.sciencedirect.com/science/article/pii/S2405939022000648
https://journals.sagepub.com/home/VDI
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• Adcock KG, RD Berghaus, CC Goodwin, MG Ruder, 
DG Mead, NM Nemeth. Lymphoproliferative 
disease virus and reticuloendotheliosis virus 
detection and disease in wild turkeys (Meleagris 
gallopavo). Journal of Wildlife Diseases. 2024; Jan 1; 
60(1):139-150. DOI: 10.7589/JWD-D-23-00012

• Alger KE, D Mulrooney, NN Nemeth, K Pabilonia, K 
Parise, K Sojonky, KG Adcock, AE Ballmann, P Bell-
Rogers, H Cai, C Cornelison, J Foster, KG George, 
T Joseph, JM Lorch. Pd qPCR interlaboratory 
testing results: U.S. geological survey data 
release. USGS Science for A Changing World. 2023; 
07 July. DOI: 10.5066/P93SXYL0 

• Allen SE, MR Kunkel, NM Nemeth. Using 
opportunistic samples to monitor West Nile 
Virus infection status in greater sage-grouse 
(Centrocercus urophasianus) in Wyoming, USA 
(2020-22). Journal of Wildlife Diseases. 2023; Oct 1; 
59(4):774-779. DOI: 10.7589/JWD-D-22-00164 

• Ammar S, TJ Dawant, J Kelly, G Hickling, J Brown, K 
Van Why, R Poulson, C Su, R Gerhold. Toxoplasma 
gondii survey in waterfowl and gulls from eight 
USA States. Journal of Wildlife Diseases. 2024; 
60(2):542-545. DOI: 10.7589/JWD-D-22-00132  

• Baker E, A Jensen, D Miller, KB Garrett, CA 
Cleveland, JD Brown, K Van Why, R Gerhold. 
Hepatozoon spp. infection in wild canids in the 
eastern United States. Parasites & Vectors. 2023; 
Oct 19; 16(1):372. DOI: 10.1186/s13071-023-
05968-x 

• Bergman J, L Harvill, J Smith, E Haynes, CA 
Cleveland, MJ Yabsley, SM Coker, W Najahi-
Missaoui, D Elder, S Cox. Validation of a 
high-performance liquid chromatography 
method for detecting flubendazole and 
2-aminoflubendazole in canine plasma. 
Wiley Separation Science Plus. DOI: 10.1002/
sscp.202300065 

• Brown JD, A Black, KH Haman, DG Diel, VE Ramirez, 
RS Ziejka, HT Fenelon, PM Rabinowitz, L Stevens, R 
Poulson, DE Stallknecht. Antibodies to influenza 
A (H5N1) virus in hunting dogs retrieving wild 
fowl, Washington, USA. Emerging Infectious 
Diseases. 2024 Jun; 30(6):1271-1274. DOI: 10.3201/
eid3006.231459 

• Burger J, S Feigin, A Fojtik, A Dey, K Ng. 
Bioaccumulation of some metals and metalloids 
in laughing gulls (Leucophaeus atricilla): 
increases in mercury and decreases in selenium 
from 2019 to 2022/2023. Toxics. 2023; Dec 9; 
11(12):1007. DOI: 10.3390/toxics11121007 

• Cleveland CA, E Haynes, KC Callaghan, A Fojtik, 
SM Coker, EE Doub, VR Brown, AA Majewska, 
and MJ Yabsley. Distribution and prevalence of 
antibodies to Trichinella spp. and Toxoplasma 
gondii in wild pigs (Sus scrofa) in the United 
States. Veterinary Parasitology. 2024; 325:110090. 
DOI: 10.1016/j.vetpar.2023.110090 

• Cunningham AJ, KB Garrett, NM Nemeth, H 
Barron, I Stasiak, B Groves, SEJ Gibbs, MG Ruder, 

https://pubmed.ncbi.nlm.nih.gov/37972643/
https://www.usgs.gov/data/pd-qpcr-interlaboratory-testing-results
https://pubmed.ncbi.nlm.nih.gov/37486882/
https://pubmed.ncbi.nlm.nih.gov/38345461/
https://pubmed.ncbi.nlm.nih.gov/37858216/
https://pubmed.ncbi.nlm.nih.gov/37858216/
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/full/10.1002/sscp.202300065
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/full/10.1002/sscp.202300065
https://pubmed.ncbi.nlm.nih.gov/38782373/DOI: 10.3201/eid3006.231459 
https://pubmed.ncbi.nlm.nih.gov/38782373/DOI: 10.3201/eid3006.231459 
https://www.mdpi.com/2305-6304/11/12/1007
https://pubmed.ncbi.nlm.nih.gov/38043480/
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MR Kunkel, AW Weyna, XH Teo, C Goodwin, R 
Radisic, A O’Reilly, L Swanepoel, CA Cleveland, KG 
Slankard, and MJ Yabsley. High prevalence and 
broad distribution of Trichomonas gypaetinii in 
bald eagles (Haliaceetus leucocephalus) in the 
United States. Journal of Wildlife Diseases. 2024 
DOI: 10.7589/JWD-D-24-00008 

• Doub EE, SL Vigil, AT Thompson, AL Korns, MJ 
Yabsley, MG Ruder, CA Cleveland. Species 
composition of Culicoides (Diptera: 
ceratopogonidae) in the ridge and valley region 
of Tennessee, USA. Journal of Medical Entomology. 
2024; May 13; 61(3):756-763. DOI: 10.1093/jme/
tjae028  

• Durante K, L Adamovicz, E Haynes, AN 
Schnelle, MC Allender. Comparing the 
effects of lithium heparin and dipotassium 
ethylenediaminetetraacetic acid on 
hematologic values in prairie rattlesnakes 
(Crotalus viridis) and Lake Erie watersnakes 
(Nerodia sipedon insularum). Journal of Zoo and 
Wildlife Medicine. 2024; Jan; 54(4):817-824. DOI: 
10.1638/2023-0001 

• Dugovich BS, EP Barton, JM Crum, MK Keel, 
DE Stallknecht, MG Ruder. Demographic risk 
factors vary in the invasion front of chronic 
wasting disease in West Virginia, USA. Journal 
of Wildlife Diseases. 2024; Jun 14. DOI: 10.7589/
JWD-D-22-00160   

• Garrett K,  I Buchta, CA Cleveland, A Holley,  S 
Sapp, M Yabsley. Prevalence of Baylisascaris 
procyonis in wild rodents in central Georgia, 
USA. One Health. 2024; June 18. 2024; Apr 26, 
online. DOI:  10.1016/j.onehlt.2024.100742 

• Gaya HE, RJ Cooper, CD Delancey, J Hepinstall-
Cymerman, EA Kurimo-Beechuk, WB Lewis,  SA 
Merker, RB Chandler. Clinging to the top: natal 
dispersal tracks climate gradient in a trailing-
edge population of a migratory songbird. 
Movement Ecology. 2024; Apr 16; 12(1):28. DOI: 
10.1186/s40462-024-00470-0 

• Gettings JR, CS McMahan, CA Cleveland, A Varela-

Stokes, K Hubbard, SA Hamer, HS Walden, MJ 
Yabsley. Association between vector-borne 
pathogen seroprevalence in shelter-housed 
and owned dog populations in the contiguous 
United States of America. Parasites & Vectors. 
2023; Nov 7; 16(1):405. DOI: 10.1186/s13071-023-
05994-9 

• Goodwin CC, MG Ruder, RL Poulson, AB Allison, KG 
Adcock, NM Nemeth. Experimental infection of 
turkeys with lymphoproliferative disease virus 
of North America. Veterinary Pathology. 2024; Jul; 
61(4):562-573 DOI: 10.1177/03009858241231558  

• Grunwald PJ, MG Ruder, DA Osborn, LI Muller, KO 
Goode, GJ D’Angelo. Immobilisation efficacy of 
conducted electrical weapons on captive white-
tailed deer. Wildlife Research. 2024; 11 January. 
DOI: https://doi.org/10.1071/WR23058 

• Haynes E, J Lorch, MC Allender. Development and 
application of a qPCR-based genotyping assay 
for Ophidiomyces ophidiicola to investigate 
the epidemiology of ophidiomycosis. PLOS 
One. 2023; Aug 3; 18(8):e0289159. DOI: 10.1371/
journal.pone.0289159 

• Haynes E, Stanford K, Cox S, Vivirito K, Durante 
K, Wright A, Gramhofer M, Gartlan B, Fredrickson 
K, Allender MC. Controlled clinical trial 
using terbinafine to treat wild Lake Erie 
watersnakes (Nerodia sipedon insularum) with 
natural ophidiomycosis. Journal of Zoo and 
Wildlife Medicine. 2024; Jan; 54(4):746-756. DOI: 
10.1638/2023-0050  

• Haynes E, Yabsley MJ, Nemeth NM, Danks Z, 
Stasiak I, Garrett KB, Adcock KG, Chamberlain 
MJ, and Ruder MG. Health assessment of adult 
male eastern wild turkeys (Meleagris gallopavo 
silvestris) from western Kentucky, USA. Journal 
of Wildlife Diseases. 2024; Jul 1; 60(3):660-669. DOI: 
10.7589/JWD-D-23-00162   

• Hernandez SM, SE Curry, MH Murray, LA Hoopes, R 
Nilsen, C Gregory, B Ritchie, K Adkins, RE Cooper, 
TJ Ellison, HC Adams, MJ Yabsley, Howerth E, NL 
Gottdenker. An acute mortality event associated 

https://pubmed.ncbi.nlm.nih.gov/38975743/
https://academic.oup.com/jme/article/61/3/756/7626902
https://academic.oup.com/jme/article/61/3/756/7626902
https://pubmed.ncbi.nlm.nih.gov/38252007/
https://pubmed.ncbi.nlm.nih.gov/38252007/
https://pubmed.ncbi.nlm.nih.gov/38871352/
https://pubmed.ncbi.nlm.nih.gov/38871352/
https://pubmed.ncbi.nlm.nih.gov/38711480/
https://pubmed.ncbi.nlm.nih.gov/38627871/
https://pubmed.ncbi.nlm.nih.gov/38627871/
https://pubmed.ncbi.nlm.nih.gov/37936243/
https://pubmed.ncbi.nlm.nih.gov/37936243/
https://pubmed.ncbi.nlm.nih.gov/38415450/
https://bioone.org/journals/wildlife-research/volume-51/issue-1/WR23058/Immobilisation-efficacy-of-conducted-electrical-weapons-on-captive-white-tailed/10.1071/WR23058.full
https://pubmed.ncbi.nlm.nih.gov/37535588/
https://pubmed.ncbi.nlm.nih.gov/37535588/
https://bioone.org/journals/journal-of-zoo-and-wildlife-medicine/volume-54/issue-4/2023-0050/CONTROLLED-CLINICAL-TRIAL-USING-TERBINAFINE-NEBULIZATION-TO-TREAT-WILD-LAKE/10.1638/2023-0050.full
https://bioone.org/journals/journal-of-zoo-and-wildlife-medicine/volume-54/issue-4/2023-0050/CONTROLLED-CLINICAL-TRIAL-USING-TERBINAFINE-NEBULIZATION-TO-TREAT-WILD-LAKE/10.1638/2023-0050.full
https://pubmed.ncbi.nlm.nih.gov/38584308/
https://pubmed.ncbi.nlm.nih.gov/38584308/
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with novel Macrorhabdus ornithogaster 
infection and underlying factors in a newly-
established captive group of American white 
ibis (Eudocimus albus) nestlings. Journal of 
Wildlife Diseases. 2023; Oct 1; 59(4):759-766. DOI: 
10.7589/JWD-D-22-00141 

• Hubbard LE, CE Givens, EA Stelzer, ML Killian, DW 
Kolpin, CM Szablewski, RL Poulson. Environmental 
surveillance and detection of infectious highly 
pathogenic avian influenza virus in Iowa 
wetlands. Environmental Science & Technology 
Letters. 2023; Nov 15; 10(12):1181-1187. DOI: 
10.1021/acs.estlett.3c00668 

• Jones H, HMA Fenton, EJ Elsmo, NM Nemeth, KB 
Garrett, CA Cleveland, MJ Yabsley. Case report: 
disseminated larval trematodiasis caused by 
Clinostomum attenuatum in a green tree frog 
(Hyla cinerea). Veterinary Parasitology: Regional 
Studies and Reports. 2024; Jul:52:101051. DOI: 
10.1016/j.vprsr.2024.101051  

• Kring EK, DE Stallknecht, GJ D’Angelo, MT Kohl, C 
Bahnson, CA Cleveland, LCM Salvador, MG Ruder. 
Patterns of hemorrhagic disease in white-
tailed deer (Odocoileus virginianus) in the Great 
Plains of the USA, 1982-2020. Journal of Wildlife 
Diseases. 2024; Jul 1; 60(3):670-682. DOI: 10.7589/
JWD-D-23-00021  

• Kunkel MR, DG Mead, RD Berghaus, MG Ruder, 
JA Martin, NM Nemeth. Storage time and 
temperature of filter paper strips affect 
anti–West Nile virus antibody detection in 2 
galliform species. Journal of Veterinary Diagnostic 
Investigation. 2023; Jul; 35(4):399-403. DOI: 
10.1177/10406387231170795 

• Mathur, E Haynes, MC Allender, HL Gibbs. 
Genetic mechanisms and biological processes 
underlying host response to ophidiomycosis 
(snake fungal disease) inferred from tissue-
specific transcriptome analyses. Molecular 
Ecology. 2024 Jan; 33(2):e17210. Epub 2023 Nov 27. 
DOI: 10.1111/mec.17210 

• McFall, AJ, KN Nelson, ET Stonecypher, SL Lance, 

CS Swartzbaugh, MC Allender, C Burrell, M Yabsley. 
Morphological abnormalities in the gopher frog 
(Lithobates capito) during a headstarting event. 
Herpetological Conservation and Biology. December 
2023 18(3):436-449.  

• McVey DS, G Hanzlicek, MG Ruder, D Loy, BS Drolet. 
Evidence of active orbivirus transmission in 
2016 in Kansas and Nebraska. Vector Borne 
Zoonotic Diseases. 2024; Jun; 24(6):390-395. DOI: 
10.1089/vbz.2022.0096  

• Mwakibete L, Ss Greening, K Kalantar, V Ahyong, 
E Anis, EA Miller, DB Needle, M Oglesbee, WK 
Thomas, JL Sevigny, LM Gordon, NN Nemeth, 
CB Ogbunugafor, AJ Ayala, SA Faith, N Neff, 
AM Detweiler, T Baillargeon, S Tanguay, SD 
Simpson, LA Murphy, JC Ellis, CM Tato, RB Gagne. 
Metagenomics for pathogen detection during a 
wildlife mortality event in songbirds. Journal of 
Wildlife Diseases. 2024; Apr 1; 60(2):362-374. DOI: 
10.7589/JWD-D-23-00109  

• Nemeth N, Kunkel K. Overview of viral 
encephalitides in birds, western equine 
encephalitis in birds, eastern equine 
encephalitis in birds, Highlands J virus in 
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Diagnostic Case 
Highlight

 Aspergillosis is caused by Aspergillus 
spp., an extremely common 

environmental fungus found on all 
continents except Antarctica. Disease 
can occur in any avian species, as well 
as humans and many other wild and 

domestic animal species. 

Severe aspergillosis 
in a bald eagle

 

The carcass of an adult (>4 years) female bald eagle from Beaufort 
County, South Carolina was submitted for postmortem examination by 

the Wildlife Health Office of the U.S. Fish and Wildlife Service in conjunction 
with the South Carolina Department of Natural Resources (SCDNR). The 
eagle was alive when found and captured on August 19, 2022, but died 
while being transported to a wildlife rehabilitation clinic. Radiographs 

revealed metal opacities 
consistent with shotgun 
pellets in four locations 
of the body. Gross 
examination revealed 
numerous tan, firm 
plaques disseminated 
throughout multiple air 
sacs (which are mostly 
paired, air-filled spaces 
distributed throughout the 
body cavity of birds) and 
in the lungs, liver, skeletal 
muscle under the wings, 
and body cavity wall 
figure, left. Additionally, 
larger, firm, tan nodules 
lined by gray-green mold 
were adhered to the air 
sacs closest to the lungs 
(i.e., thoracic air sacs) and 
one kidney, and were in 
the neck and upper chest, 
notably surrounding the 
trachea figure, next page. 

This gross presentation is consistent with aspergillosis, a common, often 
opportunistic, and potentially deadly fungal disease of avian species. 

Generally, it occurs secondary to other conditions that suppress immune 
system function, such as trauma, starvation, other infections, some 
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The pluck (trachea, heart, lungs, with liver) re-
moved from the eagle, showing numerous, widely 
scattered fungal nodules, SCWDS.
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toxicoses, or physiologic exhaustion (such as can occur 
during migration, breeding season, or prolonged 
weather extremes). Thus, infection is not limited 
by species, age, or geographic location. However, 
aspergillosis is more commonly reported in young 
birds and certain taxonomic groups, such as waterfowl 
and raptors, which are generally considered more 
susceptible to developing disease following infection. 
Likewise, many reports of aspergillosis are in birds in 
captivity, including at wildlife rehabilitation centers, 
but years of diagnostic evaluation of birds submitted 
to SCWDS shows that aspergillosis also is a common 
diagnosis in some free-ranging native North American 
avian species. 

Diagnosing aspergillosis prior to death can be 
challenging. Because the fungus is ubiquitous in 
nature, many birds (as well as humans and other 

animal species) are exposed throughout their lifetime 
without consequence to their health. Thus, testing for 
antibodies to the fungus can lead to misleading results 
due to these previous environmental exposures. In 
addition, available blood tests that target specific 
portions of the fungal cell wall (i.e., beta glucan and 
galactomannan) are considered unreliable. Therefore, 
postmortem diagnosis including microscopic tissue 
evaluation is more reliable, especially if invasion of 
blood vessel walls by fungi of typical size and shape 
for Aspergillus spp. are visible. Concurrent PCR and/
or fungal culture is ideal. In the present diagnostic 
case, affected tissue samples underwent histology 
and fungal culture. This case exhibited classic lesions 
of aspergillosis, as affected organs and tissues were 
effaced by inflammation comprised of phagocytic cells 
(heterophils and macrophages) with numerous fungal 
structures (hyphae; figure, next page). Microscopic 
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The area immediately surrounding the trachea (mediastinum) is filled with fungal growth with a “bread-mold” like appearance, 
SCWDS.
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morphology of the hyphae was consistent with Aspergillus spp. and A. fumigatus was cultured from a lung sample. 

Importantly, radiographs revealed that this eagle also had a history of being shot, an illegal action in this 
protected migratory species. Lack of associated tissue damage associated with the shot suggests it caused 
nonfatal injury that eventually healed, although it is possible that it caused some level of debilitation that 
required adaptations to survive. No lead was detected in a postmortem liver sample. Collectively, findings in 
this case support aspergillosis as the cause of death, but contributors to stress and health decline may have 

facilitated the 
development 
of its severe 
and widespread 
fungal disease. 

In a captive 
setting, 
diagnosis and 
treatment of 
aspergillosis 
is challenging, 
therefore 
it is best to 
recognize 
and mitigate 
factors that 
may facilitate 
progressive 
infections that 
lead to disease. 

While the development of aspergillosis in wild birds generally is limited to individuals rather than populations, it 
is still important to recognize that some species may be more vulnerable to certain triggering stressors, such as 
substandard habitat, depletion of other needed resources (e.g., nutritional food sources), and climate change. For 
example, snowy owls are considered highly susceptible to development of severe aspergillosis, which could in 
part be due to their dependence on boom and bust prey populations and sensitivity to climate change. 

SCWDS would like to thank the U.S. Fish and Wildlife Service and SCDNR for submitting this case and for all of 
our member states for their continued and critical role in the SCWDS Research and Diagnostic Service. 

Prepared by Robert Stilz, Melanie Kunkel, and Nicole Nemeth
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Typical microscopic appearance of Aspergillus spp. hyphae within damaged lung tissue, SCWDS.
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We are pleased to announce that an additional wildlife management agency joined SCWDS 

on July 1, 2024. The U.S. Virgin Islands Department of Planning and Natural Resources 

(DPNR) Division of Fish and Wildlife (DFW) is the newest SCWDS member agency, bringing 

the total to 18 state/territorial members. The Virgin Islands DPNR is one of two Territorial 

members of the Southeastern Association of Fish and Wildlife Agencies, with the other being the Puerto Rico 

Department of Natural and Environmental Resources. The total landmass of the U.S. Virgin Islands is approximately 

133 square miles. Conservation and management efforts by DFW are spread across their three main islands of St. 

Thomas, St. John, and St. Croix, as well as many smaller islands. We look forward to assisting DFW biologists, managers, 

and administrators with the management of the U.S. Virgin Islands valuable wildlife resources U.S. Virgin Islands.

SCWDS announcements: new member agencySCWDS announcements: new member agency

Brown pelican, B. Kurimo-BeechukBrown pelican, B. Kurimo-Beechuk

https://dpnr.vi.gov/fish-and-wildlife/
https://dpnr.vi.gov/fish-and-wildlife/
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