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ABSTRACT

The influenza D virus was first detected and identified in 2011. The overall amino acid sequence of influenza D virus shares approximately 50% identity with that
of influenza C virus, suggesting that both viruses had a common ancestor. Cattle is considered to be the primary natural reservoir for influenza D virus. The in-
volvement of this virus into the bovine respiratory disease complex has been confirmed. The virus causes mild to moderate disease in calves and replicates in both
the upper and lower respiratory tracts, promoting bronchopneumonia. The influenza D virus can be transmitted by contact or aerosol over short distances, has
a high transmission rate and can potentiate the effects of other respiratory pathogens. There are currently no vaccines or specific treatment for influenza D virus.
This virus can replicate and be transmitted by direct contact in ferrets and guinea pigs, which are surrogate models of human influenza infection, as well as in
well-differentiated human airway epithelial cells (hAECs). Currently five distinctive lineages of influenza D virus have been identified, co-circulating in worldwide
bovine and pig populations that may facilitate genetic reassortment between different viral strains. The virus has a zoonotic potential, and if its pathogenicity for
humans changes, its importance for public health will be great. Very high seropositivity rates among persons working with cattle in the USA and Italy have been
reported. There is no data in the available literature on the circulation of the influenza D virus in the Russian Federation. Research is needed to study this new virus,
as well as monitoring of the virus spread and circulation in our country to understand its role in bovine respiratory disease complex and its zoonotic potential.
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Bupyc rpunna D y kpynHoro poratoro ckota (0630p)

C.B. Kotenesa, A.T. [notos, T. U. InotoBa, A. B. Hepepuenko
Cnbupckuit denepanbHbIil HayuHblil LieHTp arpobuoTexHonoruii Poccuiickoil akageMum Hayk, MHCTUTYT 3KcnepumeHTanbHoii BetepuHapun Cubupu
1 [lanbHero Boctoka (3BCufIB COHLIA PAH), p. n. KpacHoo6ck, 630501, Hoocubupckas obnactb, Poccus

PE3IOME

Bupyc rpunna D BnepBbie 6bin 06HapyeH 1 upeHTudULMpoBaH B 2011 r. Ero aMuHOKMCNOTHas NOCNe[0BaTeNbHOCTb NPUMEPHO Ha 50% UAEHTUYHA aMUHO-
KICNIOTHOI nocnefoBaTenbHOCTU BUpyca rpunna C, uTo npesnonaraet Hauuue obuero npegka y o6oux natoreHoB. OcHoBHoIi pe3epByap Bupyca rpunna D —
KpYMHbIil poraTblii CKOT. YCTaHOBNEHO yuacTe JaHHOT0 BO36YAMTENA B KOMMAEKCe pecnupaTopHbix 60ne3Heli KpynHOro poratoro ckota. Bupyc Bbi3biBaeT
y TenaT 3aboneBaHue Nerkoil 1 yMepeHHoii cTeneHn TAXEeCTI U PennMLMPYeTCA Kak B BEPXHUX, TaK 1 B HIXKHUX OTAENaX AbixaTeNbHbIX nyTeid, cnoco6cTyA
BO3HMKHOBEHI0 GpoHXONHeBMOHUM. Bo36yauTens rpunna D nepesaeTca KOHTAKTHBIM 1 BO3AYLUHO-KaNebHbIM MyTem Ha KOPOTKME PacCTOAHMA, IMEET Bbl-
COKYH YacToTy nepesaun U MOXeT yCnuBaTh AeiicTBUe ApyriX naToreHoB. Ha cerofHALIHNIA feHb BaKLMH WA Cneuuduyeckoro NeyeHusa He CyLLecTByer.
AreHT cnocobeH pa3mMHOXaTbCA 1 NepeaBaTbca Npu NPAMOM KOHTAKTe B OpraHiu3Me XOPbKOB 1 MOPCKIAX CBUHOK, ABMALLMXCA CypPOraTHbIMU MOAENamu
ANA U3yYeHUs YenoBeYeCKOro rpUnna, a TakKe B KyNbTypax BbIcOKoAUOOepeHLMPOBAHHbIX MUTENNANbHbIX KNETOK AblxaTeNbHbIX nyTeii yenoeka hAEC.
B HacToAee Bpema onpeaeneHbl NATb reHeTUYECKUX TPy BUpYCa rpunna D, uwapKynupylowmx B nonynaLmnAx KpynHOro poratoro ckoTa 1 CBUHeil BO Bcem
MVpe, U4TO MOXeT CNocoBCTBOBATL FeHeTUYECKoil peKOMOMHALIM MeX Ay Pa3nvYHbIMM LuTaMMamK. Bo36yauTenb o6nanaet 300H03HbIM NOTEHLUANOM U, e
Npou30iifeT pe3Koe 3MeHeHe ero aToreHHOCTI ANA YenoBeKa, MOXeT ABUTLCA cepbe3Hoii npobnemoii ana obiiecTBeHHoro 3apaBooxpaHerna. Coobuianoch
0 BbICOKOM YPOBHE CEPONO3UTUBHOCTY K BUPYCY Cpeau NepcoHana xuBoTHosopueckux depm B CLUA u ltanuu. B gocTynHoii nuTepatype HeT LaHHbIX 0 LUPKYNA-
Lwn Bo36yautens rpunna D Ha Tepputopun Poccuiickoit Oegepaumn. Heobxoaumbl nccnefoBaHus, HanpaBneHHble Ha U3yyeHie 3TOro HOBOTO BUPYCa, a TaKKe
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npoBeAeHne MOHUTOPUHIA PaCNpOCTPaHEHUA U LMPKYNALNKA NaToreHa B Halweil (TpaHe AnA NOHUMaHNA ero PONK B KOMnJeKce pecnnpaTopHbIX 3aboneBaHuii

KPYMHOT0 poraToro CKOTa 1 300HO3HOI0 NOTeHLMana.

KnioueBbie cnosa: 0630p, Bupyc rpunna D, KpynHblil poraTblil CKOT, KOMIAEKC pecMpaTopHblx 3a601eBaHMiA, reHeTUUeCKIe IMHIK, 300HO3HDI NOTeHLMAN
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[ina untnposanua: Kotenesa C. B., motos A. T, fnotosa T. I., Hepenuenko A. B. Bupyc rpunna D y kpynHoro poratoro ckota (0630p). BemepuHapus ce200ks.

2024; 13 (1): 20-26. https://doi.org/10.29326/2304-196X-2024-13-1-20-26

Koudnukr nxtepecos: notos A. I ABNAETCA uneHoM pefKonneruu xypHana «Betepunapus cerogna» ¢ 2020 ., Ho He UMEET HIUKAKOr0 OTHOLLIEHA K PELLeHNI0
ony6ankoBaTb 3Ty CTaTblo. Pykonuch MpoLuna NPUHATYH0 B XypHane NpoLeaypy peLieH3npoBaHna. 06 MHbIX KOHOANKTAX UHTEPECOB aBTOPbI He 3aABAANN.

[ins koppecnonpeHyun: Motoea TatbAHa VIBaHOBHa, A-p 610N, Hayk, Npodeccop, rMaBHbIil HayuHbil COTPYAHUK NabopaTopuy G1OTEXHONOTMN — AMATHOCTI-
yeckuit ueHTp NIBCu[IB COHLIA PAH, p. n. KpacHoobck, 630501, HoBocubupckuii paiion, Hosocubupckas o6n., Poccus, e-mail: t-glotova@mail.ru

INTRODUCTION

Bovine respiratory disease (BRD) complex is one of
the most costly multifactorial diseases, affecting predo-
minantly young cattle in the whole world. The pathogens
most often responsible for respiratory conditions are infec-
tious rhinotracheitis virus and viral diarrhea virus (mucosal
diseases), respiratory syncytial infection, parainfluenza-3,
bovine coronavirus infection and Pasteurella multocida
(P. multocida) Mannheimia haemolytica (M. haemolytica),
Mycoplasma bovis (M. bovis), Histophilus somni (H. somni)
bacteria [1, 2, 3, 4.

Bovines were not considered susceptible to influenza
viruses until the discovery of influenza D virus (IDV). This
new species has been identified as a new etiological agent
involved in BRD [3]. The interest in research on IDV is in-
creasing and this highlights the importance and global
impact that this new virus may have, which mainly affects
cattle, although there is a wide range of other species that
can act as hosts.

Influenza viruses are RNA viruses belonging to the fami-
ly Orthomyxoviridae, which encompasses four monotypic
genera, classified on the basis of antigenic differences be-
tween their nucleoprotein (NP) and matrix (M) proteins:
Alphainfluenzavirus, Betainfluenzavirus, Gammainfluenza-
virus and Deltainfluenzavirus, each having one species —
Influenza A virus (IAV), Influenza B virus (IBV), Influenza C
virus (ICV) and Influenza D virus (IDV). Influenza A, B and
C viruses are known to cause respiratory diseases in hu-
mans [5].

Unlike other influenza virus types that affect a wide
range of mammals and birds and cause epidemics and
pandemics, cattle serve as the reservoir of IDV, but its
circulation among other mammalian species can not be
excluded 3,6, 7,8, 9].

Influenza D virus was initially isolated from a dis-
eased pig with the severe respiratory symptoms in Okla-
homa (USA) in 2011. It shared approximately 50% ho-
mology with the human ICV and was initially thought
to be its new subtype [10]. Subsequently, genetic, an-
tigenic and biological differences were identified [11].
In August 2016, the International Committee on Taxo-
nomy of Viruses (ICTV) officially classified IDV as a new
species that belongs to the genus Deltainfluenzavirus of
the Orthomyxoviridae family. Cattle are thought to be

the primary natural reservoir for IDV according to fur-
ther studies [11, 12]. Specific antibodies were also found
in horses, small ruminants, wild pigs, buffaloes, camels
and humans, especially in those who had been in con-
tact with cattle [10, 13, 14, 15, 16], this does not exclude
a wide range of hosts and transmission from cattle to
humans or other animal species.

This review provides information on recent advances
in IDV study, the prevalence of the virus and its role in the
bovine respiratory disease complex.

INFLUENZA D VIRUS CHARACTERISTICS

Influenza D virus presents an envelope and a seg-
mented genome, composed of seven negative-sense,
single-stranded RNA segments. The virus lacks neuramini-
dases, as does ICV. Virions are 80-120 nanometers in di-
ameter [17]. The segmented IDV genome encodes nine
proteins [18]. The three longest segments produce the
proteins PB2, PB1 and P3, needed for replication and viral
mRNA synthesis. The fourth segment encodes the hemag-
glutinin-esterase-fusion (HEF), which aids virus entry into
host cells, as well as is the main target of neutralizing anti-
bodies. The broader cell tropism of IDV compared to ICV
is explained by receptor-binding pocket in the HEF pro-
tein of IDV, which allows it to bind to various cell surface
molecules [19, 20]. The fifth segment produces the nuc-
leoprotein NP, which constitutes the viral ribonucleo-
protein complex [19]. The sixth segment encodes matrix
proteins M1 and M2 covering the viral membrane on it’s
the inside and exhibiting ion channel activity [21]. The se-
venth segment produces non-structural proteins NS1 and
NS2, which are involved in neutralization of the cellular
interferon response and mediate the nuclear export of
ribonucleoprotein [22].

Influenza viruses have exploited a variety of strategies
to increase their genome coding capacities. Splicing has
been demonstrated in the NS and/or M segments of influ-
enza viruses. All types of influenza viruses have a similar
mechanism for generating NS1 and NS2 proteins. How-
ever, each viral type exploits a unique strategy to gen-
erate M1 and/or M2 proteins. Herewith IDV also exhibits
a new mechanism for generating the M1 protein when
compared to ICV. It uses a proteolytic cleavage strategy
similar to the ICV strategy to produce M2 protein from P42
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protein, while unlike the ICV M segment, which generates
M1 protein through splicing, that solely introduces a ter-
mination codon, the splicing of the IDV M segment adds
an additional 4-amino-acid peptide into the preceding
exon [11].

Studies by J. Yu et al. showed that IDV has exceptio-
nal stability at high temperatures and acidity due to the
role of HEF glycoproteins and it is considered the most
stable of the four influenza viruses [17]. Influenza D virus
could resist and retain its infectivity even after exposure
to a temperature of 53 °C for 120 min. Furthermore, IDV
only lost 20% of the original infectivity when subjected
to a low pH of 3.0 for 30 min, compared with the rest of
influenza viruses that were completely inactive at low pH.
The stability of HEF at extremely low pH highlights a new
aspect of IDV replication that requires further study [23].

PATHOGENESIS

Influenza D virus has tropism for epithelial cells upper
and lower respiratory tracts and can cause mild to mode-
rate interstitial/bronchointerstitial pneumonia. The virus
was also detected in the nasal mucosa, trachea, bron-
chioles and lung tissues 8 days after infection of calves.
It was also detected in the tracheobronchial and medias-
tinal lymph nodes [3]. The highest viral load of IDV was
observed in the nasal cavity. High IDV RNA loads were also
found in the olfactory bulb and tonsils in sentinel animals
that were infected via aerosol, but IDV tropism for these
tissues could not be confirmed by immunohistochemistry
test or virus isolation [24].

Salem E. et al.[3], Ferguson L. et al. [18] showed that IDV
causes mild respiratory disease in calves experimentally
infected by direct contact. Influenza D virus infection can
alter the structural integrity of the respiratory epithelium
and as a result trigger a significant increase in neutrophils
in the trachea of infected animals [18]. This pathological
effect seems to suggest an etiological role of IDV in bovine
respiratory disease complex. Further investigation of IDV
pathogenesis and host responses in calves showed that
IDV infection resulted in moderate bronchopneumonia
with restricted lesions of interstitial pneumonia and sig-
nificant activations of pathogen recognition receptors
and chemokines CCL2, CCL3, and CCL4 [3]. The signaling
pathway to activate the type | interferon response was
not substantially activated in the lower respiratory tract
of IDV-infected calves [25].

The IDV genome was detected in serum samples from
seriously sick cattle, which implies that the virus could
cause temporary viremia and spread to other organs; IDV
was detected by RT-PCR in feces on day five post infection
and in the jejunum on day six post infection, which cor-
responds to the time of greatest viral RNA replication in
the respiratory tract. Yu J. et al. suggested that IDV could
replicate within the intestinal tract in a similar way to IAV
and IBV. This possible enteric tropism of IDV could be
due to the high acid stability of this virus [17]. In addition,
the high thermal and acid stability of the virus means that
IDV has a high resistance potential abroad, which could
explain its high transmission efficiency [3].

A number of researchers have demonstrated that in-
fection in guinea pigs or ferrets is asymptomatic [10, 26].
In guinea pigs, the virus has been detected in both the up-
per and lower respiratory tracts. However, lungs from in-
fected guinea pigs showed severe and extensive inflam-
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matory changes in the alveolar space with inflammatory
cell infiltration, perivascular cuffing, and destruction of
bronchiolar epithelium with exudation [26]. Animals also
demonstrated apoptosis in epithelial cells of the lungs. In
ferrets, IDV replicated in nasal turbinates and was not de-
tected in the lungs [10]. Clinical signs were not observed
in infected mice. Influenza D virus replication in mice was
observed mainly in the upper respiratory tract, less often
in the lower respiratory tract. Low titers of IDV were found
in mice intestines [27]. Infected mice showed a significant
increase of neutrophils and lymphocytes in the lung [28].
Influenza D virus replication in mice led to activate proin-
flammatory genes including gamma interferon (IFN-y) and
chemokine CCL2 [27].

Taken together, cattle infection experiments collec-
tively suggest that IDV is a mild to moderate respiratory
disease pathogen of bovines and acts as an important co-
factor of clinical bovine respiratory disease complex.

INFLUENZA D VIRUS SPREAD IN THE WORLD

Influenza D virus is widespread among cattle
in North and South America [14, 18, 29, 30, 31, 32],
Europe [33, 34, 35, 36, 37], Asia [38, 39, 40] and Afri-
ca[41,42].

Serological studies showed that IDV had been already
prevalent in cattle in the USA (Mississippi and Nebraska)
since 2003 [12, 29]. A serosurveillance across the USA
in 2014 and 2015 showed a high overall seropositive
rate of 77.5% nationally; regional rates varied from 47.7%
to 84.6%. Seropositive samples were found in 41 of the 42
states [30]. A metagenomic virome study conducted in
nasal swab samples from the feedlot cattle collected in
the USA, Canada and Mexico found a significant associ-
ation of IDV with other respiratory diseases [43, 44]. Anti-
bodies to IDV were also detected in sheep and goats in
North America, in 5.2 and 8.8% of blood serum samples,
respectively [13]. Horses also turned out to be IDV carri-
ers — 15.7% (n = 364) of serum samples were positive for
specific IDV antibodies [15]. A recent study evaluated the
seroprevalence of IDV in feral swine and found that 57 of
the 256 (19.1%) tested sera were positive for IDV and may
play a certain role in IDV ecology [14].

The presence of IDV in South America has also been
demonstrated by serological studies. In a study from Ar-
gentina, 85 (73%) of the 116 farms analyzed had at least
one positive animal. Of the 165 serum samples from bulls
over three years of age that had been collected in 2013,
originally to estimate the seroprevalence of reproduc-
tive diseases by HI assay, 112 (68%) were seropositive to
IDV [31]. Molecular detection of IDV from a case of bovine
respiratory disease has also been reported in Brazil [32].

Influenza D virus is widespread in European countries,
including France, Italy, Luxembourg, Ireland and the Uni-
ted Kingdom.

Influenza D virus genome was detected by PCR
in 6 (4.5%) samples of lung tissue and nasal swab taken
from healthy and clinically sick calves in France in 2015.
Coinfections with P. multocida, M. haemolytica, H. somni,
bovine respiratory syncytial virus and/or bovine herpes-
virus 1 were detected in four out of the six IDV positive
samples. In the other two samples, no coinfections with
the respiratory pathogens analyzed were detected [33].
Additionally, in France, a serological study was performed
on bovine sera (n = 3,326) collected from 2014 to 2018,
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in five regions. The resulting total seroprevalence was
47.2%, but the results varied depending on the geographi-
cal region (31.0-70.0%) [34].

Samples of nasal swabs and lung tissues were tested
between the years 2014 and 2016 in Italy. Of the samples
taken from cattle with BRD, there was a prevalence of 8.0%,
and of the samples taken from cattle without BRD, there
was a prevalence of 3.4% Of the 48 IDV positive samples
that came from cattle with BRD, in 62.5% of the cases, IDV
was the only viral agent detected, which further supports
the hypothesis that IDV may play a primary role in the oc-
currence of BRD. In 37.5% of the remaining samples, IDV
was found together with other respiratory viruses, es-
pecially bovine coronavirus. Influenza D virus RNA was
detected more often in nasal swabs (9.4%) than in lung
tissues (3.4%), which reinforces the finding from experi-
mental infection studies that the upper respiratory tract
is probably the preferred site of replication for this virus.
Serological studies performed in Italy in 2015, demon-
strated high prevalence of IDV (92.4%) in dairy farms [2].
In Luxembourg, IDV seroprevalence among animals was
80.2% in 2012-2016 [35]. In Ireland, during 2014-2016,
320 bovine nasal swab samples from 84 farms were tested
by RT-PCR. It was determined that 18 calves (5.6%) were
positive for IDV from 10 different farms (11.9%) [36].

In the UK, IDV was found in 8.7% of samples from calves
exhibiting signs of respiratory infections. In all cases, the
causative agent of influenza was detected in combination
with bacterial agents and in some cases as part of viral-bac-
terial associations. Viral RNA was present in both the upper
and lower respiratory tract and pathological changes in
lung tissues were observed alongside signs of concurrent
bacterial infections. Sequencing of one UK isolate revealed
that it is similar to viruses from the Ireland and Italy [37].

Influenza D virus was reported for the first time in 2014
in China, where viral genome was detected in 0.7%
of samples, collected from clinically health cattle [38].
Itis assumed that IDV has been circulating in Asian cattle
since 2011. It was found that IDV was widespread among
cattle, buffaloes, pigs, sheep and goats in southern China
in 2016-2017 [39].

In Japan IDV was detected in cattle in 2016 and was
highly contagious [25]. A recent study on the seropreva-
lence of IDV in sera collected between 2009 and 2018
showed 57% in average. It was proved that the virus of Jap-
anese lineage has been circulating since 2010 [40]. IDV
infection of cattle was first reported in Turkey in 2020 [45].

Bailey E. S. et al. [46] reported that IDV was identified
in poultry farm bioaerosols in Southeast Asia. Partial ge-
nome sequencing of M segment showed that the IDV
found in poultry farms was different from virus strains
circulating among cattle in North America. In this study,
it was not possible to carry out a complete sequencing of
the genome, particularly HEF sequence, and identify the
lineage of the virus. Further studies on the susceptibility
of poultry to infection are needed to investigate IDV infec-
tion in this species.

In Africa, IDV has been known to circulate in cattle since
2012. Antibodies to the virus have been detected in cattle,
small ruminants and dromedary camels in Morocco, Togo,
Cote d'lvoire, Benin and Kenya [41]. A high level of sero-
positivity (99.0%) was found in dromedary camels in Kenya,
indicating a potential new host for IDV [41]. These results
were confirmed by another serological study performed

in Ethiopia, where a high seropositivity of dromedary
camels to IDV was also observed [42]. Infection among
young cattle in African countries is less common, appa-
rently, due to a less intensive animal farming.

The ability of IDV to cause disease in humans has not yet
been thoroughly investigated, and it is not clear whether
this virus can sustain human-to-human transmission. Vi-
ral replication and transmission by direct contact in fer-
rets and guinea pigs, used for human influenza infection
modelling can suggest it [10, 26]. Holwerda M. et al. it has
been proved that IDV replicates efficiently in an in vitro
surrogate model of respiratory epithelium at ambient tem-
peratures that correspond to the human upper and lower
respiratory tract. The authors also demonstrated that IDV
can be efficiently propagated onto well-differentiated
hAEC cultures at both 33 °Cand 37 °C [47].

A serological retrospective study conducted in the USA
demonstrated the existence of specific antibodies against
IDV present in people, finding a prevalence of 1.3% of
the human population during 2007-2009 [10]. This means
IDV may pose a potential threat as an emerging pathogen
to personnel who are in contact with cattle [10]. A very
high seroprevalence was observed in the USA (91%) and
Italy (46%) in farm personnel. The prevalence of antibodies
against IDV in humans implies that the virus can infect hu-
mans and pose a potential threat to human health.

The IDV genome was detected by RT-PCR in nasal wash
samples of a pig farm worker in Malaysia [49]. In another
study conducted in the United States, IDV genome was
detected in bioaerosol samples in a hospital emergency
room in North Carolina [50] and Raleigh-Durham Inter-
national Airport [51]. These results suggest that IDV has
zoonotic potential. Humans generally have no preexisting
immunity against this newly emerging influenza virus.

INFLUENZA D VIRUS GENETIC DIVERSITY

The complete genomes of more than fifty cattle and
five pig IDV strains have been sequenced in six countries:
USA, France, Italy, Ireland, Japan, and China. According
to recent tests IDVs can be classified into five distinct ge-
netic lineages based on HEF [52]:

1) D/OK - detected in Europe (France, Italy and Ireland),
America (USA and Mexico) and Asia (China);

2) D/660 - detected in Europe (Italy) and America (USA
and Mexico);

3) D/Yama2016 - detected in Asia (Japan);

4) D/Yama2019 - detected in Asia (Japan and China);

5) D/CA2019 - detected in America (USA).

D/OK and D/660 viruses currently circulating in bovine
populations in the USA and Europe frequently showed
rearrangement events with each other and antigen-
antibody cross-reactivity between them which could result
in occurring of new antigenic variants that can overcome
previously existing herd immunity and pose a threat to
livestock health [17]. Chinese D/OK IDV strains differ from
strains of the same genetic lineage from the USA and Italy,
and are divided into sublineages in each country. D/OK
lineage strains isolated from pigs and cattle in the USA
and ltaly are grouped into one cluster, which suggests
a wider distribution of this genetic lineage in the world
and virus transmission between these animal species. Ac-
cording to molecular-genetic study the members of IDV
D/OK lineage isolated in dairy cows, pigs and goats from
Guangdong, PR China showed very low genetic diversity.
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In the D/660 lineage, the strains from France and the USA
diverged from each other earlier than strains within
each country, suggesting that this lineage also evolved
into sub-lineages in different countries. Interesting that
D/Yama2016, and D/Yama2019 lineages are only present
in Japan, and diverge substantially from D/OK and D/660
lineages circulating in other countries. However, in 2022
IDV, identical the D/Yama2019 genetic lineage, was re-
ported from China. During the recent outbreak of bovine
respiratory disease in South America, the first case of IDV
detection was reported and it was established that the
virus circulating in Brazilian cattle herds is divergent from
previously described IDV lineages from North America,
Europe and Asia according to phylogenetic analysis re-
sults [32]. In addition, a new genetic lineage was reported
from Turkey (D/Bursa2013) [53] and a new reassorted virus
in Namibia [54]. These results highlight the need to moni-
tor the IDV prevalence for better understanding of the viral
epidemiology and evolution.

CONCLUSION

The analysis of the publications demonstrates
the spread of IDV among animals worldwide. Cattle is con-
sidered the main reservoir of the virus and plays a signifi-
cantrolein its spread. Influenza D virus is an important co-
factor of clinically BRD complex as it can cause alone a mild
to moderate respiratory disease with a high transmission
rate, and can potentiate the effects of other pathogens.
The increasing number of IDV infection outbreaks in pigs
and cattle in recent years may be associated not only with
the growing attention to this new pathogen, but also with
an increased virulence of the virus. Influenza D virus has
the potential for spillover and adaptation to humans, and
if there is a drastic change in its pathogenicity to humans,
it could be a major public health concern.

The IDV peculiarity is its relative stability in comparison
with other influenza viruses, suggesting its evolution is
slow. There are currently no vaccines or specific treatment
for influenza D virus.

In Russia, studies on IDV spread and its role in the BRD
complex have not been conducted. International trade in
livestock entails the risks of the virus introduction into our
country, which can facilitate the spread of a new infection
among animals and pose a potential threat to human health,
if no control measures are taken. Therefore, the study of IDV
circulation in different regions of the Russian Federation is
important to prevent the infection in animals and humans.
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