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Abstract
There are different opinions around the World regarding the zoonotic capability of H3N8 equine influenza viruses. In 
this report, we have tried to summarize the findings of different research and review articles from Chinese, English, 
and Mongolian Scientific Literature reporting the evidence for equine influenza virus infections in human beings. 
Different search engines i.e. CNKI, PubMed, ProQuest, Chongqing Database, Mongol Med, and Web of Knowledge 
yielded 926 articles, of which 32 articles met the inclusion criteria for this review. Analyzing the epidemiological 
and Phylogenetic data from these articles, we found a considerable experimental and observational evidence of 
H3N8 equine influenza viruses infecting human being in different parts of the World in the past. Recently published 
articles from Pakistan and China have highlighted the emerging threat and capability of equine influenza viruses 
for an epidemic in human beings in future. In this review article we have summarized the salient scientific reports 
published on the epidemiology of equine influenza viruses and their zoonotic aspect. Additionally, several recent 
developments in the start of 21st century, including the transmission and establishment of equine influenza viruses 
in different animal species i.e. camels and dogs, and presumed encephalopathy associated to influenza viruses 
in horses, have documented the unpredictable nature of equine influenza viruses. In sum up, several reports has 
highlighted the unpredictable nature of H3N8 EIVs highlighting the need of continuous surveillance for H3N8 in 
equines and humans in contact with them for novel and threatening mutations.
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Resumo
Existem diferentes opiniões em todo o mundo a respeito da capacidade zoonótica dos vírus da influenza equina 
H3N8. Neste relatório, tentamos resumir os resultados de diferentes pesquisas e artigos de revisão da literatura 
científica chinesa, inglesa e mongol relatando as evidências de infecções pelo vírus da influenza equina em seres 
humanos. Diferentes mecanismos de busca, como CNKI, PubMed, ProQuest, Chongqing Database, Mongol Med 
e Web of Knowledge geraram 926 artigos, dos quais 32 atenderam aos critérios de inclusão para esta revisão. 
Analisando os dados epidemiológicos e filogenéticos desses artigos, encontramos uma considerável evidência 
experimental e observacional de vírus da influenza equina H3N8 infectando seres humanos em diferentes partes 
do mundo no passado. Artigos publicados recentemente no Paquistão e na China destacaram a ameaça emergente 
e a capacidade dos vírus da influenza equina para uma epidemia em seres humanos no futuro. Neste artigo de 
revisão, resumimos os relatórios científicos relevantes publicados sobre a epidemiologia dos vírus da influenza 
equina e seu aspecto zoonótico. Além disso, vários desenvolvimentos recentes no início do século 21, incluindo a 
transmissão e estabelecimento de vírus da influenza equina em diferentes espécies animais, ou seja, camelos e cães, 
e presumida encefalopatia associada aos vírus da influenza em cavalos, documentaram a natureza imprevisível 
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the recent outbreaks and mutation of equine influenza 
viruses (Khan et al., 2018) in developing countries, 
the current systematic review article summarizes the 
findings of published literature to investigate and predict 
the epidemiological zoonotic aspect of equine influenza 
viruses in future.

2. Materials and Methods

2.1. Equine population globally

Globally decline in the equine population have been 
reported at a rate of one million per year since 2009, 
such that 60 million horses were listed in 2009 when 
this number dropped to 58.5 million in 2011. While the 
donkeys and mules population have increased, a total of 
54 million donkeys and mules have listed, a number that 
is inching up towards the horse’s population. The United 
States of America is leading the World’s Horses Population 
having 10 million horses followed by China, Mexico, Brazil 
and Argentina, each having more than 3.5 million horses 
(FAO Global Horse population report 2006).

2.2. Searching articles

An inclusive literature search was conducted in CNKI, 
Chongqing Database, Mongol Med, ProQuest, PubMed, 
Web of Knowledge and Wanfang Data using the following 
key search terms, respectively: “[Country Name] and 
[equine influenza] and [prevalence] and [outbreak or 
epidemic or equine influenza zoonosis]. Additionally 
several studies were identified manually of references 
noted in publications. Non-indexed national reports 
and communication with experts available on internet 
were also included (Horton, 2013, Arthur, 2014). Article 
abstracts and titles were reviewed for the relevance 
and the following reliable data were extracted from full 
length articles or abstracts: equine influenza prevalence, 
epidemic frequencies, studied population and analysis 
type (meta-analysis, review article, surveillance studies, 
outbreak investigations and other). Research studies 
conducted in non-representative population, with less 
than 100 sample size and articles published prior to 2000 
were not included in this systematic review for analysis.

2.3. Quality score

For selection of  studies a multi-objective 
decision-analysis approach (Jong and Stone, 2006, 
Hammond et al., 2002) was used to derive 0-10 score 
for each article, based on three basic measure: sample 
size, year of analysis, and how well the study data could 
be extrapolated to the general population. The sample 
size log was scaled as 0-10: where studies were given 
score 10 out of 10 if the sample size is greater than 1000, 
studies conducted from 2000 to 2010 received score of 

1. Introduction

Equine influenza is a common respiratory infection of 
horses caused by an orthomyxovirus of the genus influenza 
A. Influenza A viruses can be divided into sub-types based 
on antigenic reactivity of the surface glycoproteins, the 
haemagglutinin (H1– H16) and neuraminidase (N1–N9) 
molecules (Fouchier et al., 2005). The viruses currently 
circulating in horses are of the H3N8 sub-type. Although 
influenza viruses were first isolated in the 1930s, we still 
have much to learn about this pathogen. Influenza A viruses 
have only eight RNA gene segments encoding between 
them 11 or 12 proteins, yet the existence of two of these 
proteins were only reported in this decade (Chen et al., 
2001, Wise et al., 2009). Influenza is a classic example of 
a (re-)emerging infection. Vaccines against influenza have 
been used in man since the 1940s (Francis Junior et al., 
1945), and became available for use in horses 20 years later. 
However, the existence of a reservoir of virus in aquatic 
birds and the highly variable nature of the virus means 
that influenza defies worldwide eradication. This review 
focuses on some of the obstacles, highlighted by recent 
events that must still be surmounted if improvements are 
to be made in the control of equine influenza, while some 
areas for future research are suggested.

Influenza A virus-like-illnesses have been recognized 
in horses since at least 1299, with speculation that earlier 
outbreaks of equid diseases could have also been due to 
influenza A viruses (Gibbs and Anderson, 2010, Morens 
and Taubenberger, 2010b). A particularly well-documented 
influenza-like epizootic occurred among USA horses during 
1872, causing widespread damage to transportation and 
commerce (Morens and Taubenberger, 2010a). Morens 
and Taubenberger (2010a) have observed that this 
1872 outbreak could have been evidence of avian influenza 
virus cross-species infections but as the first influenza A 
viruses were not discovered until the 1930s, the etiology 
of the 1872 epizootic is unknown. Since the 1930s, only 
two major subtypes of equine influenza viruses (EIV) have 
been detected in ill horses: H7N7 (first called A/equi-1) 
(Nemoto et al., 2012) and H3N8 (first called A/equi-2) (Van 
Maanen and Cullinane, 2002). The last H7N7 viruses were 
isolated in the late 1970s (Van Maanen and Cullinane, 2002, 
Krueger et al., 2014), with only variants of H3N8 viruses 
causing sporadic outbreaks since then. Except for recent 
H3N8 EIV variants which have caused outbreaks in dogs 
(Crawford et al., 2005), and possibly our case report of an 
H3N8 infection in a camel (Yondon et al., 2014), recent 
EIV epizootics have not been associated with spill-over 
to non-equid species. In this report, we sought to review 
the English, Chinese, and Mongolian scientific literature 
for evidence that EIV infections have occurred in man. 
The Chinese and Mongolian literature were thought to 
be very relevant because in China’s autonomous region 
of Inner Mongolia and in the country of Mongolia, large 
numbers of horses have close contact with man. Considering 

dos vírus da influenza equina. Em suma, vários relatórios destacaram a natureza imprevisível de H3N8 EIVs 
destacando a necessidade de vigilância contínua para H3N8 em equinos e humanos em contato com eles para 
novas mutações ameaçadoras.

Palavras-chave: zoonótico, influenza equina, vírus, epidemia, epidemiologia.
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6, 2011-2015 score of 8 and >2016 a score of 10. The final 
score was estimated using a weighting of 50% for the 
extrapolation score and 30% for sample size and year of 
study. Studies with highest scores were selected for base 
assumption. Studies conducted based on single clinics were 
excluded from the base estimates due to representation 
of non-representative prevalence of the area. In case of 
insufficient data available to estimate the equine influenza 
range in a country, then data from neighboring countries 
or countries in the region were included.

2.4. Analysis of data

Statistical data was analyzed using SPSS version 22.00 
and sequence data was analyzed using the bioinformatics 
software known as Geneious version 11.0 for Phylogenetic 
tree construction and amino acid alignment.

3. Results

3.1. Epidemiology of Equine Influenza

3.1.1. Incubation period

Equine Influenza (EI) is characterized by incubation 
period of 5 days and infective period of 14 days. In field 
during server outbreaks an incubation period of 3 days 
have been reported in susceptible equine population. 
In naïve equines this period could be less than a day 

(Cullinane et al., 2010) and virus excretion might persist up 
to 10 days (Kirkwood, 1998). Shedding of the virus mostly 
occurs in earlier stages of infection when most pronounced 
coughing is observed. In vaccinated or immune equines 
no clinical signs or rarely mild clinical signs are observed 
but virus shedding occurs.

3.1.2. Pathogenicity of equine influenza viruses

There are different types of influenza virus (A, B and C) 
with almost similar genetic makeup (Figure 1), where only 
influenza type A viruses have higher propensity of crossing 
species barrier. The other two type B and C are mostly 
found in Humans. Influenza-A viruses have been isolated 
from different species including birds, horses, humans, 
swine, dogs and marine mammals. Only a few number 
of the influenza type A subtypes and their combinations 
have established in different mammalian species (H7N7 
and H3N8 in equines; H1N1, H5N1, H2N2 and H3N2 in 
humans) (Studdert, 1996, Daly et al., 2011). Influenza A 
viruses isolated from aquatic birds are thought to be the 
ancestors of all the influenza sub types existing in rest of 
the animals such as dogs, humans, horses and pigs. Initially 
horses were suggested to be the dead end hosts for H3N8 
viruses lacking the exchange of the viral genes from other 
species influenza viruses (Gorman et al., 1991). However 
in 2004 an outbreak in racing Greyhounds in United States 
of America was found to be due to an equine influenza 
virus (Crawford et al., 2005). Genetic analysis estimated 

Figure 1. EIV reverse genetics presentation.
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that the isolates from canines were closely similar to the 
contemporary viral strains of the equine influenza H3N8 
viruses (Crawford et al., 2005). Furthermore, the equine 
influenza virus transmission into dogs during a recent 
outbreak in Australia was reported (Kirkland et al., 2010). 
There is no clear evidence that canine influenza viruses 
have caused widespread problems in United Kingdom or 
other European countries.

3.1.3. Survival and persistence of EIV

The EIVs have a lipid envelope but it could not survive 
for too long outside the host. Its highly susceptible to 
ultraviolet light rays if exposed for more than 30 minutes, or 
if heated at 50°C for 30 min. it could also be deactivated by 
ether or acid (pH=3) and it is also fragile to high humidity 
if environmental conditions stays humid for long period 
(Yadav et al., 1993). However the EIV can survive on skin, 
contaminated equipment surface and fabrics for some 
time. It is reported that virus does not persist mostly in 
recovered equines but it is also thought that the virus could 
persist in endemic equine population by low grade and 
circulates causing occasional small epidemics (Glass et al., 
2002). Information is lacking to report the persistence of 
EIV in horse carcasses but it could be expected if animal 
dies during viraemic phase of the disease.

3.1.4. Interspecies transmission of equine influenza viruses

Interspecies transmission of the Influenza A viruses 
rely on several factors. For these viruses to enter into the 
host cells, the hemaglutinin (HA) protein needs to bind 
with sialic acid (SA) receptors on the host cell surface 
(Gottschalk et al., 1972). Viruses being originated from wild 
aquatic birds binds strongly to the SA site in a 2, 3 linkage 
(Connor et al., 1994). Similar linkage pattern is recognised 
by the equine influenza virus found on the cells lining of 
the equine upper respiratory tract (Suzuki et al., 2000). 
In contrast the influenza viruses found in humans binds 
with SA 2, 6 receptors and these receptors predominate in 
their respiratory tract (Couceiro et al., 1993). The SA 2, 3 
predominance linkage preferred by the equine influenza 
viruses on the canine respiratory tracheal cells has also 
been demonstrated (Daly et al., 2008). This availability of 
the relevant receptors for EIVs on the canine respiratory 
tract poses a question of why the equine influenza infection 
in dogs had not been reported before 2005. However 
multiple reports of EIVs transmission into dogs have 
recently published (Newton et al., 2007) suggested that 
EIVs recently circulating in the equines are particularly 
transmissible.

The phenomena of transmission possibility depend 
upon the interaction nature between two species. 
Although the transmission occurs through aerosol route 
between man-to-man, horse-to-horse and it could also 
occur direct contact (Lowen and Palese, 2009). It has 
also been reported that EI can also be transmitted from 
experimentally infected equine to canines housed in the 
same premises (Yamanaka et al., 2009). It was confirmed 
by the reports by (Krueger et al., 2014, Yondon et al., 2014); 
that dogs got EI being kept near to the infected equines 
though no evidence of transmission could be established. 

Further evidence has been reported that equines may 
not be the only dead-end-hosts; it has been confirmed 
by the characterization of the two isolated viral strains 
from pigs showing the respiratory infection in 2005-2006 
(Tu et al., 2009).

Recently, two different lineages H17N10 and H18N11 
of influenza viruses have been identified in bats. This 
discovery has provided a novel insight into evolution 
and origin of influenza-A viruses beyond hypothesis of 
waterfowls or shorebirds predominantly common as 
primary natural reservoirs. It is also known that H3 HA is 
having broad pathogenic potential but analysis of this gene 
of influenza-A virus suggests that canine and equine H3 
have been evolved independently to the H3 avian, human 
and the swine flu viruses (Shi et al., 2010). As mentioned 
earlier that a correlation between the receptor binding sites 
and host specificity for EIVs exists. On the other side the 
human adapted influenza viruses mostly recognize and 
binds SA 2, 6 receptors on host cells (Daly et al., 2011). Virus 
shedding and seroconversions have also recorded in the 
human volunteers being inoculated with EIVs (Kasel and 
Couch, 1969) but it is still not understood if potential for 
such kind of transmission exists. But it is also possible that 
new influenza subtypes emerges in equines from avian 
reservoirs without replacing the currently circulating H3N8 
virus (Raiffa et al., 1999). Cross species transmission of the 
avian H3N8 viruses into equines in china in 1989 was most 
closely related to AIVs than other EIVs (Guo et al., 1992). In 
another study H5N1 of avian origin has been isolated from 
donkeys in Egypt (Abdel-Moneim et al., 2010) describing 
a highly contagious AIV as equine infectious agent, also 
raising the questions about role of the donkeys in H5N1 
spread to birds, equines and Humans. In another recent 
study in Pakistan avian origin viruses have been isolated 
and characterized in equines (Crawford et al., 2005). It is 
the most recent findings highlighting the emerging threat 
of avian virus’s transmission into equines and high rate 
of mutation. Phylogenetic analysis of H3N8 isolated from 
different species is given in Figure 2.

3.1.5. Spread and transmission of equine influenza viruses

EI is primarily a seasonal infection of equines usually 
occurs in the form of epidemic, mostly rampant in waves, 
followed by a relative calm period. EIV is a contagious 
disease in nature and spreads by respiratory route by 
direct contact of infectious and susceptible equines in 
very close proximity. In susceptible and unvaccinated 
equines the short incubation duration and the persistent 
coughing releases a large amount of viruses into immediate 
environment that contributes highly to the rapid spread and 
transmission of the infection (King and Macdonald, 2004, 
Guthrie et al., 1999). Severe outbreaks takes affects mostly 
unvaccinated equine population or when a new viral strain 
infects vaccinated equines. In susceptible equines morbidity 
rate could reach to 100%. The global EIV distribution is 
associated with movement of equines for participation 
in different sports competitions or breeding purpose. In 
an outbreak recently in Uruguay in 2012, 2000 horses 
were affected by EIVs due to this race meetings were 
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post-ponded for several weeks and equine movements out 
of the country was banned (Beuttemmüller et al., 2016).

3.1.6. Recently reported outbreaks

Due to regular mutation of the virus extensive use 
of the vaccines in several horse populations epidemics 
of EI continue to occur. In Newmarket, UK in 2003 a 
widespread outbreak occurred in vaccinated population 
(Newton et al., 2006, Barquero et al., 2007). In 2003-2004 
South Africa faced a second major EI outbreak (Guthrie, 
2006). In 2008 in India an outbreak of EI after an interval 
of almost 20 years was reported (Virmani et al., 2010). 
Australia which was considered free of EIV previously also 
experienced a severe outbreak of EI in 2007 (Alder, 2008, 
Daly et al., 2011). A recent outbreak was reported from 
Pakistan infecting donkeys and horses in the northern 

parts of Pakistan bordering Afghanistan; where the index 
case was reported being sourced from Afghanistan by 
importing horses and donkeys across the border (Arthur, 
2014). Analyzing Prevalence and several outbreaks data 
from several articles from different regions globally is 
concluded here (Figure 3).

3.1.7. Molecular epidemiology and evolution of EIV’s

The molecular epidemiology of EIVs is quite different 
from influenza viruses those have established in 
avian, aquatic species and human beings. Historically, 
phylogenetic analysis of the HA gene sequences of EIVs 
H3N8 revealed that it had been evolved as single lineage 
for two decades at least (Kawaoka et al., 1989), which 
later on diverged into couple of distinct lineage in 1980s 
(Daly et al., 1996). Viruses of one lineage were mostly 

Figure 2. Phylogenetic analysis of EIV H3N8 based on HA gene amino-acid isolated in different species globally.
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isolated from equines of American continent, while the 
other lineage comprised the viruses exclusively isolated 
from equines of European and Asian countries. A recent 
phylogenetic tree of H3N8 EIVs strain constructed here 
is very complex (Figure 4).

The American lineage EIV viral strains currently 
dominate and have evolved into three different clades. 
Within American lineage a variant sub lineage known as 
Florida lineage caused an outbreak in 2003 in Newmarket 
and spread across the European countries thus isolates 
being identified in Europe since 2003 belongs to this lineage 
(Damiani et al., 2008, Bryant et al., 2009, Rozek et al., 
2009). However the two clades could be differentiated in 
this lineage; the Florida Clade 1 been isolated the North 
American region since 2003 (e.g., Ohio/2003) and Florida 
Clade 2 isolated from Europe (e.g., Newmarket/5/03). 
Florida Clade 2 EIVs caused major outbreaks in China, 
India and Mongolia in 2007-2009 [51, 59]. While Florida 
Clade-1 was responsible for an EI epidemic in South Africa 
in 2003 and in Australia and Japan in 2007 (Bryant et al., 
2009). The phylogenetic analysis points to the sporadic 
transmission of EIVs from North America into the Europe 
and other regions of the World, evolution and mutation 
have happened in a more linear nature around 1993 to 
2003, followed by a more rapid and localized divergent 
evolution of the EIVs (Figure 5).

The recent reports specifically from Pakistan highlights 
the future threats of the virus transmission between the 
equines, wild birds and human beings. As the farming 
practices and close contact of different mammalian species 
with domestic and wild birds, and also the close contact of 
farmers to their animals highly supports the interspecies 

transmission (Khan et al., 2018). By analogy, such mutations 
are considered a type of optimal EIVs adaptation with 
the lineage. Like human and swine influenza lineages, 
the EIV lineage shows a more continuous evolutionary 
advancement with time. It’s important to note the mutation 
rate of mammalian influenza viruses’ nucleoprotein is much 
greater than the AIVs. Amino acid alignment of H3N8 EIV 
isolated in different species have been aligned to assess 
the mutation and genetic variation (Figure 6) among the 
isolates at specie level.

3.2. Evidences of EIV zoonosis

3.2.1. Historical evidence

Historically there are several studies that had been 
reported evidence of EIV infections in human beings. 
Here we analyzed several articles data and we concluded 
considerable evidence of EIV zoonotic history in man. 
Although some of the scientists explained confounders 
carefully (Legrand et al., 2013) and reported several 
observations. The primitive observation was from 1658 
to 20th century outbreaks in equine population from 
EIVs often took place couple of weeks prior to human 
influenza infections. More specifically, most of the 
scientists believe that 1889 pandemic in humans was 
caused most probably by H3N8 EIVs (Legrand et al., 2013, 
Back et al., 2016). Several serological studies also reported 
antibodies against EIV H3N8 in people lived in the 1892 
era (Bryant et al., 2009, Garner et al., 2011). Isolation of 
avian origin influenza viruses from equine population 
(Khan et al., 2018) in Pakistan highlights the chances of 
influenza virus transmission between horses and man 

Figure 3. Geographical representation (based on literature review) of EIV outbreak severity globally based on the no of cases reported.
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(Table 1). Other studies reporting the evidence of H3N8 
zoonosis possibility is given in Table 1.

3.2.2. Experimental evidence

In early 1960s challenge experimental studies on 
human with EIV were conducted and another experimental 
challenge study conducted on volunteers working in 
hospital with H3N8 live equine virus (A/Equi-2/Miami/63). 
These participants after challenge inoculation were carefully 
observed (Kasel et al., 1965). After 3 days viable EIV virus 
was isolated but only a single participant developed 
clinical signs. But in another study conducted in 1966; 
challenging human volunteer with H3N8 EIV (Alford et al., 
1967) several volunteers were observed who developed 
proper clinical signs and virus was isolated after 3 days of 

challenge. While in another challenge study of EIV H3N8 
in humans in 1969 (Kasel and Couch, 1969, Couch et al., 
1969); several patients developed signs of clinical illness 
(Su et al., 2014). After passaging the virus isolated form 
the challenged participants after challenge showed that 
virus H3N8 was not attenuated after being passaged in 
humans, as it was found still capable of infecting and 
causing illness in equines.

3.2.3. Natural evidence of EIV infection in humans

Several reports and historical scientific drafts had 
been published, reporting that horse’s humans, dogs and 
cats concomitantly developed influenza like infections 
(Yondon et al., 2013, He, 2012, Landolt, 2014). The highest 
man to horse population ration is found in Mongolia 

Figure 4. Phylogenetic analysis based on nucleotide sequence of HA-gene EIV H3N8-viruses different clades isolated in different regions 
of around the world.
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Table 1. Recent literature reporting the evidence of H3N8 zoonosis possibility.

Conclusion of study Year/ Study area Publication

Reported seroprevalence of antibodies against H7N7 in samples 
drawn from equine species in 2015-16 outbreaks in Pakistan.

2015-16/Pakistan Khan et al. (2018) [15]

Reported a novel re-assorted H3N8 virus; results showing possibility 
of recombination of H3N8 with poultry H7N3 virus with 99.9% 
homology on alignment.

2015-16/Pakistan Khan et al. (2017) [63]

Little evidence reported in H3N8 EIV epizootic 2007 in Australia 
where 89 humans were exposed.

2014/ Australia Burnell et al. (2014) [64]

Equine influenza in dogs and cat’s literature review highlights 
possible threat of zoonosis.

2015/ USA Parrish et al. (2015) [65]

Reported evidence that occupational exposure to equines may lead to 
H3N8 EIV infection in humans.

2015/ USA Larson et al. (2015) [66]

Evidence based on 439 Mongolians; A prospective study of EIV 
infection. Little serological evidence reported with elevated titers 
against EIV.

2014/ Mongolia Khurelbaatar et al. (2014) [67]

Some elevated antibodies recorded against H3N8 EIV in a cross-
sectional survey of 439 adult participants in Mongolia. But again, it is 
not clearly reported that it was due to exposure to infected horses.

2013/ Mongolia Khurelbaatar et al. (2014) [68]

This study suggests the possibility of 1872 EIV epizootic association 
with human influenza epidemic.

2010/ USA Morens and Taubenberger (2010) [69]

EIV may have infected humans suggested by historical review. USA 2010 Morens and Taubenberger (2010) [70]

Figure 6. Amino-acid alignment of H3N8 viral strains isolated in different species.

Figure 5. Amino-acid alignment of different clades isolated in different regions globally.

globally and have usually faced large number EIV epizootics 
(Crispe et al., 2011). Some reports suggest that Mongolian 
children’s developed respiratory illnesses post EIV infected 
horse’s exposure (Khurelbaatar et al., 2013). In Australia a 

cross sectional study was conducted following the 2007 
outbreak on human beings exposed to the infected horses. 
Serum samples were collected from these individuals 
for the presence of antibodies against the H3N8 EIV. 
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Considering the economic impact of equine influenza on 
the equine industry both for sports and working purpose is 
huge. Estimating the global data analysis showed recently 
the impact have increased which highlights the importance 
of vaccination in the equine population routinely. We 
are thankful to one of our co-author (Muhammad Akib 
Warraich) for evaluating the economic impact of EIV and 
the importance of vaccination.

5. Conclusions

Equine influenza H3N8 virus has a wide epidemiology 
of spread in equines instead of control measures including 
vaccination and quarantine. In the last first decade this 
century several studies have reported the unpredictable 
nature of H3N8 EIVs highlighting the need of continuous 
surveillance for H3N8 in equines and humans in contact 
with them for novel and threatening mutations.
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