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ARTICLE

Prevalence of HPAI in passerines, woodpeckers and doves presented to the Center for Wild Bird Rehabilitation during the 2022 HPAI H5N1 epizootic

Bren Lundborg & Grae O’Toole

Center for Wild Bird Rehabilitation, Vermont Institute of Natural Science, Quechee, Vermont

Abstract

The Highly Pathogenic Avian Influenza (HPAI) H5N1 clade 2.3.4.4b epizootic affecting North America beginning in late 2021 has affected wild and domestic birds to an unprecedented scale. Mortalities have been documented mainly in raptors, aquatic birds (shorebirds, waterfowl), gulls and other scavenging birds, with rare reports of other species being affected. Passerines, woodpeckers, and doves are not thought to contribute significantly to the transmission of avian influenza, and thus are not regularly tested. Despite this, mortalities and even the possibility of asymptomatic carrier states in songbirds have been documented with HPAI H5N1 strains. This study focused on sampling and testing of species not typically included in HPAI surveillance, to help assess prevalence, symptoms of infection if detected and the possibility of asymptomatic carriers. Throughout two periods in 2022, 164 individuals of 38 species were sampled from Vermont and New Hampshire. None of these birds tested positive for any strain of avian influenza virus. While the scale of this study is small, it highlights the need for testing species that are not a part of regular HPAI surveillance, as well as the role rehabilitation centers may play in that goal.
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Introduction

Highly pathogenic avian influenza (HPAI) is an important emerging disease of wild birds and is also a major concern for domestic and captive bird species (Center for Food Security and Public Health [CFSPH], 2016; Caliendo et al. 2022). The ongoing 2021–23 H5N1 epizootic in North America is the largest HPAI outbreak on the continent to date, with an unprecedented impact on wild birds (Harvey et al. 2023). It is generally thought that passerines play a limited role in the spread of avian influenza viruses (AIVs), and given their small size, detections of sick or dead passerines are less likely to occur than raptors or waterfowl. Although uncommon with the exception of large corvids, mortalities have been detected not only in the current epizootic in 14 passerine species, mainly in corvid and grackle species but also in an American robin (Turdus migratorius), dark-eyed junco (Junco hyemalis), tree swallow (Tachycineta bicolor) and a house sparrow (Passer domesticus) (APHIS 2022; CFIA 2023). Criteria for testing of passerines in Vermont requires five or more mortalities of any species within the same visual area, so sick individuals are not likely to be tested (Vermont Fish and Wildlife Department [VTFW] 2022). Additionally, songbirds are not a high priority surveillance target for influenza monitoring, with the focus being on waterfowl since they are known to be the major reservoir of AIVs (APHIS 2017; APHIS 2022).

The current HPAI outbreak is a unique opportunity to study exposure in wild passerines. HPAI outbreaks are historically rare in North America, with only seven prior outbreaks recorded in the United States (APHIS 2016). This outbreak has affected a much higher number of species than the 2014–15 outbreak in which positive cases were found in around 15 wild species, with 98 total cases in wild birds (APHIS 2016; APHIS 2017). Thus far in the current epizootic, the current H5N1 clade 2.3.4.4b has been detected in over 150 species, and over 9750 cases have been reported at the time of this writing (13 October 2023) between the United States and Canada (APHIS 2023b; CFIA 2023).

This study sampled songbirds, woodpeckers and doves from Vermont and New Hampshire during periods of high prevalence of HPAI. The goal was to focus on species not targeted by typical HPAI surveillance protocols to learn more about the prevalence of the HPAI H5N1 strain among these species. Any positive cases detected could help to inform rehabilitators and wildlife agencies about symptoms, species affected and possible asymptomatic carrier states.

Materials and methods

Sampling focused on passerines, woodpeckers and doves presented for care at CWBR. Birds were identified by experienced rehabilitation staff, and age was designated at intake as nestling, fledgling, hatch year, after hatch year, or unknown. The location where the bird was found was collected at intake whenever possible. Efforts were made to sample as many individuals as possible during the sampling periods, however birds were not sampled if they were judged too unstable for extra handling. Rarely, birds were sampled post-mortem when they died during the first 48 h of care and were still isolated from other patients. When groups of nestling birds were presented, only one individual from the group was tested, with the assumption that the highly transmissible virus would infect all individuals in a nest if present. Common ravens (Corvus corax) and American crows (Corvus brachyrhynchos) were excluded from the study due to their relatively unique ecology compared with other Vermont passerines, and regularly documented mortalities due to HPAI (APHIS 2022).

Samples were collected during the periods between 9 May 2022 through 11 July 2022 and 7 October 2022 through 4 December 2022. Although positive cases had been reported through the spring, testing began in early May since prior to that the center was not accepting patients while biosecurity was updated. Due to limitations in funding, sampling was paused during the summer so that it could be focused on spring and fall migration, and when positive cases (reported by APHIS) appeared to be rising in the fall. An oropharyngeal swab was collected within 48 h of intake and while the bird was being kept isolated from other patients. Swabs were placed in a sterile 6 ML tube with five drops of Lactated Ringer’s Solution according to options for sample submission to the Cornell Animal Health Diagnostic Center (AHDC) and immediately stored at −18 °C (0 °F) until testing. Samples were shipped in a cooler with dry ice to the AHDC and were tested using a real-time PCR assay.

Results

Between the two sampling periods, 164 samples from 38 species of birds were collected. Samples were collected from 148 songbirds, 10 woodpeckers and six doves. No birds tested positive for any strain of AIV, however most species were poorly represented. A summary of species and ages sampled can be seen in Table 1.




Table 1Species sampled, number of samples by age group and total samples for each species.


	Common name
	Scientific Name
	N
	F
	HY
	AHY
	U
	Total





	American Redstart
	Setophaga ruticilla
	
	
	
	1
	
	1



	American Robin
	Turdus migratorius
	13
	21
	4
	8
	2
	48



	Baltimore Oriole
	Icterus galbula
	1
	1
	
	
	
	2



	Barn Swallow
	Hirundo rustica
	
	
	
	1
	
	1



	Black-capped Chickadee
	Poecile atricapillus
	
	
	
	3
	
	3



	Blue Jay
	Cyanocitta cristata
	4
	2
	
	3
	
	9



	Bobolink
	Dolichonyx oryzivorus
	
	
	
	1
	
	1



	Brown Thrasher
	Toxostoma rufum
	
	1
	
	
	
	1



	Cedar Waxwing
	Bombycilla cedrorum
	
	
	
	3
	
	3



	Common Grackle
	Quisculus quiscula
	
	1
	1
	
	
	2



	Chestnut-sided Warbler
	Setophaga pensylvanica
	
	
	
	1
	
	1



	Dark-eyed Junco
	Junco hyemalis
	
	
	
	3
	
	3



	Downy Woodpecker
	Dryobates pubescen
	1
	
	2
	
	
	3



	Eastern Bluebird
	Sialia sialis
	
	2
	
	1
	
	3



	Eastern Phoebe
	Sayornis phoebe
	6
	4
	1
	1
	
	12



	European Starling
	Sturnus vulgaris
	16
	4
	1
	1
	
	22



	Gray Catbird
	Dumetella carolinensis
	2
	
	
	6
	
	8



	Hairy Woodpecker
	Dryobates villosus
	
	
	1
	
	
	1



	Hermit Thrush
	Catharus guttatus
	
	
	
	2
	
	2



	House Sparrow
	Passer domesticus
	
	
	
	1
	
	1



	House Wren
	Troglodytes aedon
	2
	
	
	
	
	2



	Mourning Dove
	Zenaida macroura
	
	1
	
	3
	
	4



	Northern Cardinal
	Cardinalis cardinalis
	
	1
	
	1
	1
	3



	Northern Flicker
	Colaptes auratus
	
	
	
	1
	
	1



	Ovenbird
	Seiurus aurocapilla
	
	
	
	2
	
	2



	Pileated Woodpecker
	Dryocopus pileatus
	
	1
	
	
	
	1



	Rose-breasted Grosbeak
	Pheucticus ludovicianus
	
	1
	
	
	
	1



	Red-breasted Nuthatch
	Sitta canadensis
	
	
	
	1
	
	1



	Red-bellied Woodpecker
	Melanerpes carolinus
	
	
	1
	
	
	1



	Red-eyed Vireo
	Vireo olivaceus
	
	1
	
	
	
	1



	Rock Dove
	Columba livia
	
	
	
	2
	
	2



	Song Sparrow
	Melospiza melodia
	1
	
	
	2
	
	3



	Swainson’s Thrush
	Catharus ustulatus
	
	
	
	2
	
	2



	Tufted Titmouse
	Baeolophus bicolor
	
	2
	
	
	
	2



	White-breasted Nuthatch
	Sitta carolinensis
	1
	
	
	1
	
	2



	Wood Thrush
	Hylocichla mustelina
	
	
	
	2
	
	2



	White-throated Sparrow
	Zonotrichia albicollis
	
	
	1
	3
	
	4



	Yellow-bellied Sapsucker
	Sphyrapicus varius
	1
	
	
	2
	
	3



	Total
	
	48
	43
	12
	58
	3
	164



	N=nestling; F=fledgling; HY=hatch year; AHY=after hatch year; U=unknown age.





Samples were collected from most counties in Vermont, as well as two counties from New Hampshire. The number of samples per county was highly variable, with more samples coming from counties that CWBR receives more birds from (Figure 1).

Fig. 1 Number of samples by county (Original map from GIS Geography 2022).
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Discussion

While no positive cases of HPAI were detected, the small sample size provides only minimal evidence regarding the risk of HPAI in passerines at rehabilitation centers or elsewhere. There were several limitations to the study. Firstly, the sample size was relatively small, and many samples were from nestling or fledgling birds that were unlikely to be exposed to AIV’s in the environment. The sampling was also from a relatively small geographic area, particularly focused on the regions of Vermont and New Hampshire near Quechee, Vermont where CWBR is located. Another factor may be that most of the species sampled are also highly susceptible to HPAI as has been demonstrated in some passerines, and did not survive long enough to be found and brought to a rehabilitation facility. As has been previously mentioned, sick passerines are less likely to be found than raptors or other large species, so any positive cases are less likely to be detected. A single deceased passerine is much less likely to draw attention than a raptor; CWBR regularly receives calls about deceased raptors but only rarely about deceased passerines.

Despite this, a study by Fuller et al. (2010) found that Passeriformes had the third highest rate of positive influenza samples (0.89%) out of 11 orders, lower only than Anseriformes and Charadriiformes. Influenza viruses were detected in 22 species of passerines, mainly thrushes, sparrows, flycatchers, and warbler species, but the strain of virus was not reported. Some of these species, such as American robins, are regularly found around humans and poultry and are frequently presented to rehabilitation centers. American robins have been the most commonly admitted species for the past five years at CWBR at the Vermont Institute of Natural Science (VINS), with over 100 individuals received between 2020 and 2021 (CWBR unpublished data). Since Fuller et al. reported a 3.76 percent prevalence of AIV’s in American Robins (n = 133) versus 3.99% across all species of Anseriformes, there is potential for songbird species such as this to be a source of significant risk during the current HPAI epizootic.

Although reported HPAI cases in songbirds have been rare, Root et al. (2018) showed that American robins are capable of replicating and shedding H5N2 and H5N8 strains of HPAI without showing clinical symptoms. Fujimoto et al. (2010, 2015) have shown that some passerines are highly susceptible to H5N1 strains, with 100 percent mortality in experimentally infected great reed warblers (Acrocephalus arundinaceous), common reed buntings (Emberiza schoeniclus), and brown eared bulbuls (Hypsipetes amaurotis) but that pale thrushes (Turdus pallidus) may survive infections while shedding virus. An asymptomatic carrier state may be devastating to a rehabilitation facility since an infected bird would pass through a screening process that does not involve testing. Such a carrier state would also suggest a possible mode of movement of AIVs since many passerines are migratory.

While this study is limited in its scope, it illustrates the important role rehabilitation facilities could continue to play in learning more about HPAI in rarely tested species such as passerines, as well as some limitations. Rehabilitation facilities have already played a significant role in monitoring cases in the current epizootic, as well as working hard to maintain the necessary biosecurity (Kalnins & Cox 2023). Facilities cooperating with state and federal agencies could be a useful option for testing large numbers of birds with minimal sampling effort (similar to hunter harvested waterfowl). Such an effort is already underway to study SARS-CoV-2 in wildlife rehabilitation centers (APHIS 2023a). Since many of the species accepted at CWBR (and likely many other centers) are ones that are frequently in close proximity to humans, passerines at rehabilitation centers may be a logical population to sample in the context of a One Health approach. Additionally, the finders have often handled the birds (sometimes for days) before they contact a rehabilitation facility, so human exposure is common in this population.

Perhaps the greatest challenge to further sampling of passerines is funding, both for rehabilitation centers and government agencies. While funding for non-profit wildlife rehabilitation centers such as VINS is often limited, they may have opportunities for funding such work not available elsewhere. For example, this work was funded in part by a private donation. An additional complication is the varied response to the outbreak and positive cases between states. At the beginning of the current outbreak there was significant uncertainty in how different states would respond to a positive case (e.g., culling or quarantine of other animals on site), and such uncertainty would make cooperation between rehabilitation facilities and government agencies challenging.

Overall, this study is a small step toward a better understanding of HPAI prevalence in passerines, and an example of how rehabilitation centers may contribute to this work. The experimental infections referenced in this article as well as reported cases in the current outbreak are a reminder of the importance of biosecurity practices at wildlife rehabilitation facilities, particularly since we know little about HPAI in passerines. Given the growing global incidence of HPAI and its risks to wildlife, poultry, and people, further testing of all wild bird species is needed to understand this rapidly evolving disease.

Conclusion

Passerines, woodpeckers, and doves are regularly accepted to rehabilitation facilities and frequently have close contact with human environments. In light of the massive impact the current H5N1 epizootic has had on wild birds, it is critical to understand how these species are affected by this strain of AIV. While this study had a limited number of samples, it shows the role rehabilitation centers may continue to play in the important goal of better understanding AIVs in all bird species. Work such as this, as well as further testing, is important for biosecurity and risk assessment not only for wildlife rehabilitators but also for agencies working with wild birds, as well as both commercial and private poultry operations.
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