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Abstract

Southeast Asia is considered one of worldwide hotspots consisting many distinct zoonotic infections. With optimal condi-
tion for the development of various pathogens, Vietnam is facing serious risks of zoonotic diseases. Besides, more than 50%
Vietnamese people settle in rustic areas and earn their livings through small-scale animal breeding. It is possible that
zoonotic diseases can be easily spread to the population by close contact with the infected animals, their infected residues,
contaminated water, soil, or other possible means of transmission. In fact, zoonotic infections—transmissible infections
between vertebrate animals and humans—cover a wide range of diseases with distinctive clinical and epidemiological
highlights. With insufficient understanding and swift alteration in toxicity of the pathogens, these infections have gained
more concerns due to sophisticated routes of transmission and harmful threats to humans. Recently emerging viral diseases
exerted potential dangers to human beings, which required many countries to impose immediate actions to prevent any
complications. Vietnam has recorded several cases of zoonotic diseases, especially pig-related illnesses; however, the
studies on these diseases in this country remain limited. This work aims to highlight the zoonotic diseases transferring from
pigs to humans and discuss risk factors of these diseases in Vietnam.
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Introduction

Zoonotic diseases often occur when people are expose to
infected animals, which promotes serious concerns from
the society as pathogens can transmit from animals to
human. As the largest pork-supply chain in Southeast
Asia, pigs are of paramount importance in Vietnam due
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to their benefaction to human sustenance, their commis-
sion in agronomic production structures, and their eco-
nomic engagement [1]. Several swine diseases are report-
ed to have the capacities of transferring to human from
vertebrate animals [2]. Potential pathogens causing these
diseases are acknowledged to be various and comprise
microscopic organisms such as bacteria, viruses, parasites,
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and fungi [3, 4]. However, most diseases are mild and
efficiently forestalled with basic methods like wearing de-
fensive equipment and proper hand washing [5].
Nevertheless, more virulent strains of these microbes still
existed worldwide, which caused serious illness in pigs
and possibly leads to lethal cases in humans [6]. It is
estimated that 17 million deaths annually worldwide are
induced by infectious diseases [7]. Recently emerging
zoonotic diseases are conceivably diffused to human be-
ing by multitude routes such as direct transmission be-
tween animals and humans, vector-borne infections, or
infectious cases in which marine and terrestrial animals
play as a reservoir for illness spread, including potential
exposure to contaminated human food and water sources
[8-10]. Common zoonotic infections acquired from pigs
are tuberculosis, Streptococcus suis, leptospirosis, influen-
za, etc. [11, 12]. For two decades, Vietnam has experi-
enced exceptional advancement in economics and thus
increases residents’ living standard. Meanwhile, quick ur-
banization and escalated animal production to meet the
demand of the increasing population resulted in some
negative impacts on human health such as inflated risk
of zoonotic disease transmission [13]. In Vietnam, poorly
restricted food production schemes with miscellaneous
species and deficient biosecurity, slaughterhouses, and
damp marketplaces operating with negligible fundamental
sanitation, inadequate supply chains for meat conveyance,
ingesting of rare/undercooked blood, flesh-originated
products, and remote animal trading enhance hazardous
probability of zoonotic disease transmission [14].
Vietnam has reported several human cases of zoonotic
diseases from pigs such as 48 patients with
Streptococcus suis (three mortality in Tra Vinh, Lai
Chau, and Ba Ria-Vung Tau) and 19 people infected with
meningococcal meningitis in 2018, according to the
Health Department of Vietnam [15]. In Son La province,
74 people have contracted viral encephalitis in eight dis-
tricts (37 cases higher compared to last year), including
one death in Thuan Chau district. But, only few re-
searches on zoonotic diseases in Vietnam have been
published. So, to provide better insight of zoonotic sit-
uation in Vietnam, this work is implemented to high-
light more plausible information and discuss risk factors
and applicable prevention methods to cope with this
problem in Vietnam.

Zoonotic diseases caused by virus or bacteria
Swine influenza

Swine flu is categorized as a respirational illness originat-
ed by type A influenza viruses that frequently cause
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epidemics of flu in pigs [16]. Swine influenza infections
can result in increased levels of sickness in swine, but
usually lead to few casualties due to mild sickness [10].
Common clinical signs detected in pigs include fever,
coughing (barking), depression, nasal and ocular dis-
charge, sneezing, breathing troubles, eye redness or irrita-
tion, and going off feed [10]. Swine flu infections may
happen among swine all through the year, but most cases
occur amid the late autumn and winter months which are
comparable to flare-ups of seasonal flu in human [8].
Pregnant women, newborns, and children under the age
of two are considered groups with expanded hazard for
complications emerging from swine flu, stated by the
World Health Organization (WHO) [17]. In general, influ-
enza infections can be specifically transmitted from pigs
to human and from human to pigs [18]. The swine HIN1
infection was first reported worldwide in 2009 and was
causal claim for more than 17,000 deaths [19]. Some sub-
strains of the virus are endemic in people and responsible
for limited proportion of all regular flu, whereas others are
endemic in pigs and fowls, superiorly known as swine flu
and avian flu. Whereas, the initial instance of swine in-
fluenza in human in Vietnam was informed on 31
May 2009, which just arrived back from America on 26
May 2009 [20]. Since then, the authority established thor-
ough surveillance to control the spread of disease to pro-
tect the population from this emerging disease. Despite
the strict regulation, Vietnam has recently recorded more
than 11,000 human cases of HIN1 infection over the 9-
year period (from 2009 to 2018), including first fatal case
reported in April 2013 [21].

Foot and mouth disease

Foot-and-mouth disease (FMD) is widely branded as a pro-
foundly infectious, intense viral diseases pertained to
Aphthovirus genus of cloven-hoofed animals, major clinical
signs detected by febrile, anorexia, depression, lameness, and
the presence of copious vesicles on the feet and some scattered
around the mouth [22]. In human, the disease is mainly self-
limiting and has mild symptoms [23]. It is mostly detected
among young children with common clinical signs of febrile,
oral sore, and urticaria on the hands, feet, and buttocks. The
oral injuries comprise ulcerating follicle on the buccal con-
junctiva, tongue, palate, and gums [23]. The rash is presented
with papulo-vesicular abrasions on the palms, digits, and
soles, which usually endure for 7 to 10 days, and
maculopapular scratches on the buttocks [24]. Infection in
human has been described primarily in association with utili-
zation of unpasteurized dairy merchandises or untreated meat
items from tainted animals or through direct connection with
infected hosts (e.g., agronomists and veterinarians) [25]. No
mutual transmission between human in the population has
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been informed. Even though several cases and outbreaks of
FMD in animals were reported [26, 27], no cases in humans
infected with FMD virus have been detected in Vietnam.

Streptococcus suis

Streptococcus suis (S. suis) is defined as a gram-positive strain
of pathogenic bacteria that exemplifies rudimentary health
detriment in the pig-raising industry around the world [28].
S. suis frequently occupies within the upper respiratory tract
such as tonsils and nasal cavities; the bacteria can also be
found in genital and digestive tracts in piglets in some cases
[29]. In addition to the elementary host—swine, this pathogen
has previously been detected from a myriad of other species
such as equine, canine, and feline [15, 28]. Recently, few
varieties of S. suis have converted into highly pathogenic zoo-
notic factor that can cause meningitis, septicemia, joint pain,
and indeed streptococcal harmful mental disorders (which
subsequently lead to hasty mortality in some cases) in affected
human [30]. Shortly after the expansive outbreaks of
Streptococcus diseases in China, increasing worries towards
public health issue and surveillance method have been pro-
moted in 2015 [29]. Infection might be obtained by direct
interaction with rare or undercooked flesh-originated items,
which is customarily experienced within the Far East of Asia
[31]. In Vietnam, microbiological research on cerebrospinal
fluid with possible CNS infection from more than 2000 pa-
tients was conducted between 1996 and 2010. The outcomes
have acknowledged Streptococcus suis serotype 2 in 8.9—
33.6% among the tested samples [15, 30, 32], authorizing S.
suis accounted for the greatest feasible source causing bacte-
rial meningitis in adults. Approximately 66% of patients en-
countered auditory dysfunction as a complication [15].
Several hazardous factors that result in these diseases include
consuming undercooked pig blood/intestine, occupational
hazards, and close contact with pigs while possessing dermal
abrasions [33]. Because of ineffective legislation on supervis-
ing pigs’ medical conditions, slaughterhouse may harbor sick
pigs, thus causing a tremendous hazard to both workers and
meat consumers.

Anthrax

Anthrax is a severe contagious infection caused by gram-pos-
itive, rod-shaped microscopic organism known as Bacillus
anthracis [34]. Bacillus anthracis mainly exists in nature in
the form of spores so that it can durably sustain in rigid envi-
ronment for decades [35]. These bacteria can grow at 37 °C in
typical laboratory culture and cause thrombosis in cattle such
as cattle, goats, and sheep [36]. Anthrax is usually found in
people who are involved in animal husbandry, veterinary
medicine, and contaminated meat eaters. Commonly, these
bacteria can be found in soil and influences companion and

wild animals around the world [5]. Despite its scarce occur-
rence, individuals can get infected with Bacillus anthracis in
case they encounter contaminated animals or animal products.
Researchers have identified four types of sickness that a per-
son develops based on how microbes enter the body: cutane-
ous (skin), inhalation, gastrointestinal, and the recently nom-
inated injection anthrax [37]. Generally, anthrax gets into the
human body through dermal surface, lungs, or alimentary tract
[38]. These types can be deliberated and cause death if no
suitable antibiotics are implemented during the infected period
[36]. Based on the disease’s severe consequences on human’s
health, anthrax was wickedly exploited as biological weapon
in early 1900s, amid World War II. Currently, nearly 2000
cases infected with anthrax are reported around the world
[39, 40]. In 2014, nine people have been announced with
symptoms of cutaneous anthrax in a Vietnam’s northern
province—Ha Giang [41]. Further investigation showed that
they have previously been exposed to the handling and con-
taminated meat consumption. Even though no fatalities were
reported, it has exerted perilous alert on the community to
carefully quarantine infected animals, especially in high-risk
areas.

Tuberculosis

Tuberculosis (TB) is a ubiquitous contagion triggered by air-
borne bacteria termed Mycobacterium tuberculosis [42]. TB
invades the human body through inhaling smudged aerosol
droplets coughed or sneezed by infected individual [43].
Humans are also capable of being tainted with tuberculosis
by consuming unpasteurized dairy commodities contaminated
with Mycobacterium bovis [44, 45]. The most usual way of
disease is pulmonary TB which mainly attacks the lungs [46].
In particular situations, the pathogen can vitiate the lymph,
central nervous system or urogenital area, joints, and skeletons
[47]. Mycobacterium tuberculosis is displayed around the
world and regularly spreads in cramped, stuffed conditions
[48]. There remains no prove that pulmonary tuberculosis is
transmitted with higher efficacy in aircrafts or dissimilar cat-
egories of communal carriage. In fact, tuberculosis is likely to
infect long-duration voyagers, human being suffered from a
debilitated immune system, or sojourning friends and relations
in areas [49]. In 2016, 10.4 million individuals got affected
with TB illness worldwide, whereas 1.7 million TB-originated
deaths were estimated [50]. It is detected that Vietnham has
experienced approximately 17,000 death cases from tubercu-
losis annually, two times as high as the yearly casualty caused
by traffic accidents [51]. Each year, this increasing figure can
be up to 180,000 people infected with active TB; 5000 of
those cases are categorized as multi-drug resistant (MDR)
tuberculosis [52]. Nevertheless, merely 52% of patients with
TB in Vietnam are supplied with adequate treatment due to
economic constraints and remote areas’ residents [53].
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Campylobacteriosis

Campylobacteriosis is a type of infectious disease resulting by
members of the bacterial genus Campylobacter [54]. The pri-
mary genre of public health significance is considered
Campylobacter enteritis in terms of C. jejuni and C. coli,
among which Campylobacter jejuni is the foremost etiology
of bacteria-originated gastroenteritis around the earth land
[55]. Within the developed countries, campylobacteriosis is
frequently procured by intake of under-prepared poultry,
whereas among less developed nations, it is more regularly
invaded through contamination with drinking water [4]. Once
the bacteria enter the body, it will prevent fluid reabsorption
from the digestive system after the attachment to the intestinal
epithelium or mucus deposit. This will further induce irritation
and diarrhea in infected hosts in several days [56]. Meanwhile,
campylobacteriosis is generally moderate, and treatment with
anti-microbials merely diminishes the length of gastrointesti-
nal indications by 1.32 days; a few associations have
prompted against anti-microbial usage in unproblematic situ-
ations [56]. However, the incidence of the infection has been
expanding, with the number of infected cases regularly sur-
passing those of salmonellosis and shigellosis [57]. In 2006,
100 samples of chicken breast were gathered for measuring
bacterial presence succeeding the ISO 10272 standards [55].
Thirty-one percent of tested samples were detected with
Campylobacter spp. with C. jejuni accounted for 45.2% and
C. coli for 25.8%.

Brucellosis

Brucellosis is commonly defined as illnesses originated
by gram-negative coccobacilli pertaining to Brucella ge-
nus [58]. This genus is extensively diverse in terms of
distinct nomenclature such as Brucella abortus, Brucella
ovis, Brucella suis, Brucella melitensis, and Brucella
canis, which are related to malady in cattle, sheep, swine,
goats, and canine [59]. Specifically, brucellosis is ill-
nesses that facultatively live within the host’ cells and is
confiscated by macrophages and monocytes. These path-
ogenic agents will further spread through the host’s body
to the liver, spleen, lymph hubs, and bone marrow. Major
clinical expressions associated with an anaphylaxis of dis-
order in animals accounted for abortion, stillbirth, and the
birth delivery of frail descendant [60]. Meanwhile, numer-
ous Brucella species are potentially zoonotic and trans-
missible from animals to human population [61].
Brucellosis-affected residents regularly occur by
interacting with tainted animals or through consumption
of foodstuffs manufactured from unhygienic sources. In
symptomatic situations, illness introduction is exceeding-
ly variable and may emerge quickly or continuously.
Basically, diseases of Brucella spp. are sub-acute,
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intermittent febrile presentation with high fever, headache,
itchy, malaise, etc. A few people may recuperate rapidly,
whereas others progress to relentless, protracted sequela
ranging from joint pain, spondylitis, endocarditis, derma-
titis, persistent weakness, and neurological complications.
The illnesses can be treated utilizing antimicrobials; none-
theless, diseases can be recurred in many cases despite
obvious bacteriological treatment [62]. Between
June 2016 and January 2017, a research on human
Brucella melitensis diseases was conducted in The
Hospital for Tropical Diseases (HTD) in Ho Chi Minh
City [63]. Ten patients with high body temperature were
confirmed to have B. melitensis which were further clas-
sified into 4 subgroups deriving from Southern Europe,
Center East, and China.

Zoonotic diseases caused by parasites
Leptospira

Leptospirosis is widely distributed around the world and pos-
sibly lethal zoonosis [64]. The disease is enzootic in numer-
ous sultry areas and engenders expansive outbreaks subse-
quent to overwhelming rainstorm and deluge. Contagion
originates from straightforward or indirect exposure with
tainted factors that transmit the infectious agents in the tu-
bules of their kidneys to the surrounding areas via their urine
[65]. The bacteria can invade inside the body through inci-
sions and scratches on mucous membrane such as oral, con-
junctival, or genital exteriors [66]. The brown rat—scientific
term as Rattus norvegicus—is served as the most significant
derivation of human infections; thus, slum dwellers residing
in such insufficient sanitation and destitute lodging are at
urgent liability of rodent exposure and leptospirosis [67]. In
fact, people with professions at highest jeopardy for direct
engagement with possibly ill animals include slaughter men,
veterinarians, farm employers, hunters, and scientists [68].
An introductory endeavor to assemble worldwide informa-
tion on the frequency of leptospirosis was distributed over
15-year period [69]. According to worldwide statistics com-
posed by International Leptospirosis Society researches, the
prevalence was evaluated to stand at 350,000-500,000 seri-
ous cases yearly [70]. Hazardous populations include citi-
zens of residential areas, bus station, docks, cramped motels,
and slums located adjacent to contaminated water canals
[68]. These areas contribute with high prevalence of mice,
which are primary vectors of leptospirosis in human [71] and
considered the most frequent source of intense fever of ob-
scure [72]. Vietnam has recorded many cases of Leptospira
in human such as 369 Leptospira cases detected in this coun-
try during a period of 2002-2011 [73].
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Trichinella

Trichinellosis is recognized as one of the foremost exten-
sively disseminated zoonoses and instigated by contagion
with round worms of the genus Trichinella [74]. Disease
often arises after ingesting larvae within the muscle of
infested hosts [75]. The seriousness of human infection de-
pends on numerous components comprising the quantity of
viable larvae obtained, the prevalence of ingesting contam-
inated meat, cooking status, Trichinella species, and the
person susceptibility [76]. In terms of local distribution,
Trichinella spp. can be noticed all through Southeast Asia,
from austral region of China to the Indonesian islands in
inland pigs and wildlife, initiating persistent outbursts of
infection among human being [74, 77]. Three omnipresent
species of Trichinella have been documented within the
Asian locale: the typified T. spiralis, non-encapsulated 7.
pseudospiralis, and T. papuae [78]. In brutal incidence, pa-
tients ingested high number of larvae generally showed up
with reduced weight, diarrhea, abdominal discomfort, fe-
brile, myalgia, edema, itch, and maybe death. This disease
was reported in 55 nations globally [74]. Between 1986 and
2009, studies announced 65,818 cases and 42 losses spotted
from 41 countries; 87% in total were archived within the
European World Wellbeing Organization (WHO) area
[75]. In Asian countries, Trichinella spp. contaminations
were reported among people in 18 nations [74]. These zoo-
notic parasites were mostly found in Southeast Asian na-
tions, but statistical information is not meticulously con-
ducted [74, 79]. Trichinella sp. was first recognized in
1923 in two (0.04%) of 4952 pigs examined in Hanoi,
Vietnam [80]. Also, in 1953, Trichinella infection was iden-
tified amid six militias in Saigon with 2 casualties; the
source of disease was a fetal pig [81].

Taenia solium

Taenia solium is considered as a recently emerging human
plague, infecting thousands of people worldwide [82].
Clinical signs of cysticercosis in public involved hypodermal
knobs, epileptic convulsions, serious headache, disabled eye-
sight, and reminiscence misfortune. There are three separate
species of Taenia that have been recognized in Vietnam,
which are Taenia solium, Taenia saginata, and Taenia asiatica
founded on integrated morphology and molecular strategies.
Within the typical cycle of transmission of this tapeworm, the
adult parasites are found inside the small intestine of patients
who appear as definitive hosts [83]. Every day, thousands of
infective eggs are segregated from the distal end of the adult
tapeworm into feces before spreading to the surrounding en-
vironment [84]. The feces with 7. solium eggs are then
ingested by pigs in farms where inappropriate disposal of
human feces and poor biosecurity are ubiquitous [85]. This

parasite-infected pork, not properly cooked, is likely to cause
widespread cysticercosis in the population [85]. 7. solium is
widely found around the world, but it is more commonly seen
in cosmopolitan ranges where individuals reside in close con-
nection with hogs and consume undercooked pork such as
pork sausages and fermented pork roll. In Vietnam, docu-
ments on taeniasis and cysticercosis cited that these parasites
dispersed in more than 50 of 63 areas [86]. In several endemic
regions, the incidence of taeniasis accounted for 0.2—12.0%,
whereas cysticercosis registers 1.0-7.2% of the population.

Ascariasis

Ascariasis is defined as an illness caused by a parasite known
as Ascaris lumbricoides [87]. It can be classified as nematode
or roundworm [87]. However, the swine ascarid, Ascaris
suum, sometimes infect humans which raises debate if A.
lumbricoides and A. suum are dissimilar species [88].
Ascaris lumbricoides, generally linked with pneumonia-like
syndrome, is denoted as the largest intestinal roundworm de-
tected in humans [89]. Because of the high density, it currently
infects 807 million—1.2 billion humans around the world [90].
Most cases incubating A. lumbricoides appear no signs of
disease with the roundworm [91]. Some people may be found
with early pulmonary indications and eosinophilia during the
larval migration of the parasite. In some cases, A.
lumbricoides can cause lethal contagion from the worm bolus
or ectopic movement of the worms. Practically, children are
infested with Ascaris at an early age, with high occurrence
already among preschool children [92]. Between 1990 and
2001, a research was conducted on 29 of the 61 provinces
on the current situation of soil-transmitted parasites in
Vietnam [93]. The result presented that 33.9 million people
were infected with Ascaris, accounting 44.4% of the
population.

The risk factors which facilitate zoonotic
diseases from pig to human in Vietnam

Eating habit

Human utilization of rare/under-prepared meat and animal
products is significant source of hazardous element for acquir-
ing various infectious diseases [94]. Throughout the final de-
cades, it continued with alterations in diet predilection and
eating customs; ready-to-eat sustenance, in addition to uncon-
ventional consuming products, has initiated novel conditions
where causative agents might be presented and transmit dis-
eases to the society [95]. Alterations in alimentary preferences
were considered as major acumen for mutation of helminth
zoonoses comprising capillariasis, anisakiasis, and
gnathostomiasis [96]. Many years ago, humans’ utilization
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of unprocessed meat and fishes was related with explicit be-
liefs and citizen practices. Nevertheless, together with chang-
ing purchaser behaviors, expanded universal peregrination,
globalization of nutritional merchandise, and intercontinental
eating propensities, diseases once categorized as uncommon
infections of separate topographical dispersal are presently
transforming to be progressively more ubiquitous [97]. In
Vietnam, pig blood together with other animals’ blood is used
in an acclaimed dish called “tiet canh”—raw blood pudding
[98]. The major ingredients of pig blood pudding compose of
coagulated, raw blood blended with chopped cooked pork
tissues. Common bacteria related with the utilization of “tiet
canh” is Streptococcus suis, in which zoonotic disease is often
known as foodborne zoonosis (FBZ) [99]. In 2015, 5 cases of
swine streptococcus infections were reported from Tropical
Disease Hospital in Hanoi, including three people who ate
pudding and two cases died [100]. Another fatal case of swine
bacterial infection after eating raw blood pudding was a man
from Thai Binh Province [101]. Despite drastic campaigns to
control this practice, number of people acquired foodborne
diseases has the tendency to grow every year.

Environment

For many years, mutual relationship between environmen-
tal changes and zoonotic disease hazards has become the
subject of concern among scientists [2]. Most disease agents
are transmitted to people either specifically from infected
animals or indirectly by means of vectors containing caus-
ative pathogens [102]. In few cases, pathogens can endure
within the external environment; for example, zoonotic

Fig. 1 Schematic illustration of
possible zoonotic diseases from
pig to human and the associated
risk factors in Vietnam

parasites, protozoans, bacteria, mold, and viruses can per-
severe in soil and marine sources, which can afterward be
diffused to people [103]. Impacts of natural changes on
zoonotic pathogens can present in numerous patterns [2].
To begin with, changing atmosphere can directly influence
pathogen loads in infected hosts, for example, by deliberat-
ing the host’s immunity to specific infectious factors. In
addition, species structure or densities of host or vector net-
works can be influenced by alternatives in surrounding en-
vironment. Moreover, prevalence of close contact between
zoonotic carriers, people, and vector plays an important role
in manipulating disease incidence. Vietnam—high-risk co-
hort for the mutation of distinct zoonotic pathogens—
encounters with rocket emerge in virulent forms of zoonotic
agents such as H5SN1, Streptococcus suis, and A/HIN1 [14].
However, environmental driver’s comprehension of infec-
tious agents transmission from animal hosts to individuals is
lack of informative support and relatively ambiguous in
some extent. Therefore, more studies should be conducted
to disclose the underlying association between environment
and the spread of zoonotic diseases.

Climate

Climate change and globalization have raised a pressing
issue on emerging and re-emerging animal maladies and
zoonoses [104]. Natural environments are contingent on
climate change, providing infectious agents with more ap-
propriate climate status. This allows disease-causing mi-
crobes such as bacteria, viruses, and parasites to migrate
into different locations where they may harm wildlife and
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companion species, as well as human beings [105]. Besides,
infections that were already restricted only to tropical re-
gions are presently spreading to other previously cooler lo-
cations, e.g., malaria [106]. Pathogens that were confined
by specific climate cascades can attack new living zones and
discover vulnerable species as the climate warms and/or the
winters get more benign. Moreover, evidence has proved
that global warming is directly linked to the expanding

Table 1

occurrence of tropical infectious diseases in the mid lati-
tudes [107]. Insect-borne illnesses such as trypanosomiasis
and anaplasmosis are presently identified in tropical regions
where the insect vectors were non-extant within the ante-
cedent. In fact, vector-borne infections especially influ-
enced by climate designs and long-term climatic elements
emphatically affect the prevalence of outbreaks. Many
sources of these diseases are from insects and the population

Possible carriers and preventive methods of infectious diseases transmitted from pig to human

Diseases

Possible carriers

Geographical distribution

Prevention

Swine influenza

Foot and mouth
disease

Streptococcus suis

Anthrax

Tuberculosis

Campylobacteriosis

Brucellosis

Leptospira

Trichinella

Taenia solium

Ascariasis

Pig, human, turkey, duck, bird, horse

Cattle, water buffalo, sheep, goats, pigs,
antelope, deer, and bison. Hedgehogs,
elephants, llamas, and alpacas may
develop mild symptoms

Pigs, ruminants, cats, dogs, deer, and horses

Cattle, sheep, goats, antelope, and deer

Humans, cattle, deer, llamas, pigs, domestic
cats, wild carnivores (foxes, coyotes), and
omnivores (common brushtail possum,
mustelids, and rodents)

Cattle, sheep, chickens, turkeys, dogs, cats,
mink, ferrets, pigs, non-human primates,
and other species

Cattle, swine, goats, sheep, camels, and dogs

Cattle, pigs, horses, dogs, rodents, wild
animals

Humans, pigs, cats, dogs, horses, pigs, seals,
and rodents

Humans, cattle, pigs, dogs

Humans, pigs

North and South America, Europe,
Africa, and parts of Asia

Widespread—particularly in Asia,
Africa, and the Middle East

Worldwide—North to South
America, Europe, Asia, Australia,
and New Zealand

Central and South America,
sub-Saharan Africa, central and
southwestern Asia, southern and
eastern Europe, the Caribbean

Africa, Eastern Europe, Asia, Russia,
Latin America, Caribbean Islands,
Western Pacific region

Worldwide

Worldwide—mainly in the
Mediterranean region, western
Asia, parts of Africa, and Latin
America

Worldwide

Worldwide—mainly in rural areas of
South America and Asia

Worldwide—most common in Latin
America, Southeast Asia, and
Africa

Worldwide

Biosecurity, vaccination, other medical
prophylaxis

Eradication, biosecurity, quarantine,
vaccination program, restriction of animal
movement, isolation of infected animals,
proper disposal of infected carcass

Sufficient cooking of raw meat, observe
good personal and environmental
hygiene, avoid contact with sick or dead
pigs and their discharges, wash hands
thoroughly after dealing with pigs, pork,
and its products

Antibiotics (ciprofloxacin and doxycycline),
vaccination program, quarantine, animal
dying from anthrax should be urgently
reported to public health authorities,
safety regulations

Improve the scientific evidence base, reduce
transmission at the animal-human
interface, strengthen intersectoral and
collaborative approaches

Implementation of strict biosecurity, insect
control, changes in broiler production
practices, cleaning and decontamination
of transport crates and other equipment

Control and elimination of the infection in
animals, pasteurization of milk,
vaccination program, eradication by
testing and culling

Wearing protective clothing for people at
occupational risk, avoidance of
swimming in contaminated water,
vaccination program, eradication, rodent
control

Banning the feeding of raw swill to pigs,
application of meat inspection methods
for detecting Trichinella, rodent control,
eradication, public education, consuming
of properly cooked food

Strict meat inspection, health education,
properly cooking pork and beef well,
widespread sanitary installations

Effective sewage disposal systems, adequate
cleaning of food to avoid ingesting soil
that may be contaminated with human or
pig manures, better hygiene, public health
education
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distribution which is subordinate on changing climate con-
ditions and thus enforce a substantial impact on the occur-
rence of insects and their topographical dissemination.
Milder temperatures also allow insects and microorganism
to strongly proliferate and invade in regions where these
vectors once could not. In Vietnam, hot weather can be
possible explanation of the surge in numbers of cases infect-
ed with zoonotic diseases every year [13]. In terms of eating
undercooked food, raw blood pudding remaining in intense
heat is an idyllic milieu for bacteria to multiply. Especially
during Vietnamese Lunar New Year festival, tons of pigs are
slaughtered and served with various types of dishes, some-
times raw, which exponentially increases the incidence of
patients suffered from zoonotic infections [108].

Implications of the study and directions
of future research

As inevitable trend of increasing human population, im-
mense amplification of virulent pathogen means that all
scientists are demanded to prepare for possible situa-
tions of where and when the subsequent epidemic
arises. Though considering an alarming area of public-
health problem, there is a shortage of update studies
with practical information and data analysis of infec-
tious diseases in Vietnam. In face of this issue, the
purpose of this paper is to elucidate specific resources
about tremendous progression of some significant zoo-
notic diseases found in the region. By providing specific
data about Vietnam situation, the study emphasizes the
widespread and deepening impacts on human race at
large. The battle against virulent microorganism needs
to be involved by all stakeholders—scientists, politi-
cians, medical practitioners, the financial precinct, and
all the community. Researchers may shadow and com-
pare these data into their future assessment of infectious
diseases distribution. In considering applicable measures
for disease control, this study was composed in the
hope that it would act as a useful platform for both
scientists and activists who have a strong desire in this
field. For those in drug discovery fields, it could pro-
vide relevant information about the specific types of
pathogens in Vietnam and other Asian countries and
human demand on drugs against each type of diseases.
However, unless urgent action is implemented by the
governments to attract public attention to zoonotic dis-
eases, the problem of epidemic expansion and lethal
cases will not be entirely solved. Therefore, as we al-
ready perceive potential risks around us, we just need to
find a way to cope with it. The upcoming millennium
of the human race relies on our actions today.
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Conclusions

The negative impact of recently evolving or re-emerging
widespread infections of zoonotic derivation in the population
might arise possibly disastrous, and thorough examinations of
such illnesses are exceedingly disputing. In recent years,
Vietnam has encountered several cases of newly emerging
zoonotic diseases, which raised concerns not only for the gov-
emment but other neighboring countries. The supervising of
possible outbreaks within the country may confront numerous
ambivalence opinions, whether at the standard of species iden-
tification, emergent disease cases, or infection epidemics in
universal populations. With the vast dissemination of zoonotic
diseases transmitted by pigs and the associated risk factors
(Fig. 1 and Table 1), it is crucial to impose prophylactic pre-
vention strategies to cope with numerous virulent strains of
viruses, bacteria, and parasites in Vietnam. Several researches
have proposed probable methods to conquer zoonotic expan-
sion in both developing and developed countries [109]. The
recommended outcomes were zoonotic infections training/
scholastic modules, zoonotic diseases raising awareness,
knowledge and demeanor of individuals about zoonosis, pref-
erence of zoonotic illnesses, the function of veterinary public
health, and post-exposure prophylaxis. The aggregation of
awareness campaign together with instructive programs
would be a valuable element and could bring about huge di-
vergence in the prevention and control of zoonotic diseases
not only in Vietnam but also for other developed countries.
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