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Disease Description:

Severe Enterovirus Infection (Category III Notifiable Infectious Disease)
Ministry of Health and Welfare WWW.mohw.gov.tw 2024-01-31 Source: Department
of Disease Control

Pathogens:

Enteroviruses belong to the Picornaviridae family, a collective term for a group of viruses. Prior to 1997, known and
classified enteroviruses included poliovirus (types 1-3, 3 in total), Coxsackievirus (23 types A (A1-A22, A24) and 6
types B (B1-B6), echovirus (types 1-33, excluding types 8, 10, and 28), and enteroviruses (types 68 onwards), totaling
over 60 types, and so many more types have been discovered in recent years. In 2000, the International Committee on
Taxonomy of Viruses (ICTV), based on virological gene sequence analysis, reclassified enteroviruses into four species:
Human Enterovirus A, B, C, and D, each human enterovirus has multiple serotypes, with enterovirus 71 classified as
enterovirus A. In February 2013, the committee decided to remove the host name from the original classification,
resulting in Enterovirus A, B, C, and D.

Of all enteroviruses, besides poliovirus, enterovirus type 71 (EV71) is most likely to cause neurological
complications. This virus was first isolated during an epidemic in California, USA in 1969, at which time it caused
many cases of aseptic meningitis and encephalitis. Subsequent reports of outbreaks have emerged in Australia, Japan,
Sweden, Bulgaria, Hungary, France, Hong Kong, Malaysia, and other regions. Taiwan also experienced an outbreak
more than a decade ago, demonstrating that this type of enterovirus is distributed worldwide.

What's particularly noteworthy is that while reports from around the world largely indicate a high rate of neurological
complications after enterovirus 71 infection, the severity varies. Some cases only present with non-fatal complications
such as meningitis, mild encephalitis, and limb paralysis, while others, like the 1998 outbreak in Taiwan, result in death.
Though similar cases have occurred in Bulgaria, Hungary, Malaysia, and Japan, the potential risk factors require further
investigation and research.

Besides enterovirus 71, enterovirus D68 can also cause severe symptoms, including neurological symptoms and
respiratory failure. Enterovirus D68 was first isolated in 1962 during an outbreak in California, USA, from samples


https://www.cdc.gov.tw/Category/Page/FgfRlDl6XxDkuqaOghuNfQ

taken from four children with severe lower respiratory tract infections. Prior to 2014, it was not a common enterovirus
type, with only a few reported clusters. It wasn't until August 2014, when a large-scale enterovirus D68 outbreak
occurred in the United States, even leading to cases associated with acute flaccid myelitis (AFM), and subsequently,
similar cases were reported in Canada and European countries, that it gained significant attention. The United States
subsequently saw an increase in AFM cases in both 2016 and 2018, exhibiting a trend of emerging roughly every two
years. Recently, Public Health England also issued an alert in October 2018 regarding an increase in acute flaccid
paralysis (AFP) cases, furthermore, enterovirus D68 was detected in some cases. In addition, a review of relevant
domestic surveillance data shows that enterovirus D68 has been sporadically detected in patients with mild respiratory
symptoms, since the outbreak of AFM in the United States began in 2014, since June 2015, this agency has been
collecting throat swabs from reported AFP cases in Taiwan to improve the sensitivity of enterovirus D68 surveillance,
and has specifically included AFM in the AFP etiology classification. Results showed that in 2016 and 2017, 3 and 17
AFP cases, respectively, were identified as having AFM as the cause. Of these cases, 1 and 8, respectively, had positive
throat swabs for enterovirus D68. Enterovirus D68 is classified as enterovirus D, but its physical and biochemical
characteristics are more like those of human rhinoviruses. For example, this virus is less heat- and acid-resistant, and
grows best at 33°C in cell culture, rather than the typical 37°C for enteroviruses. Furthermore, enterovirus D68 is
primarily isolated from respiratory tract samples, and is rarely detected in feces. The prevention and control strategies
are largely the same as those for other enteroviruses.

Epidemiology

Since enteroviruses are adapted to survive and spread in humid and hot environments, Taiwan, located in the
subtropics, experiences cases of enterovirus infection year-round, making it a prevalent endemic disease in the region.
According to domestic monitoring data over the years, young children are a high-risk group for severe complications
and death from infection, with the mortality rate of severe cases ranging from approximately 1.3% to 33.3%.
Enterovirus type 71 is the most common cause of severe complications from enterovirus infection. Common symptoms
of enterovirus infection are usually hand-foot-and-mouth disease or herpetic pharyngitis. Domestic surveillance data
over the years shows that enterovirus outbreaks typically begin to rise in late March, peak from late May to mid-June,
then gradually decline, followed by another wave of outbreaks after the start of the school year in September. Analyzing
by age group, children under 5 years old account for the majority of patients, representing approximately 90% of all
severe cases; Children under 5 years old also account for the largest number of deaths.

Transmission Routes

Humans are the only source of enterovirus infection, primarily transmitted through the gastrointestinal tract (fecal-
oral, water, or food contamination) or respiratory tract (droplets, coughing, or sneezing). Infection can also occur
through contact with the fluid from blisters on the skin of an infected person. In addition, newborns can be infected
with enteroviruses through the placenta, during childbirth, or through postpartum interpersonal contact. The virus can
be detected in the throat and feces several days before the onset of symptoms, at which point it is already infectious.
Infectivity is usually strongest within the first week after the onset of symptoms; The virus can be continuously released
through the intestines for up to 8 to 12 weeks.

Incubation period
After infection with enterovirus, symptoms usually begin to appear about 2 to 10 days later (average about 3 to 5
days).

Clinical Symptoms

Enteroviruses can cause a variety of illnesses, many of which are asymptomatic or present with only mild, flu-like
symptoms. They commonly cause hand-foot-mouth disease and herpangina. Sometimes, they can cause more specific
clinical manifestations, including aseptic meningitis, viral encephalitis, myocarditis, limb paralysis syndrome, acute
hemorrhagic conjunctivitis, or, in the case of enterovirus D68, severe respiratory symptoms, encephalitis, or acute
myelitis. Furthermore, the symptoms of enterovirus infection in newborns often differ from those in infants and young
children. The most common symptoms include fever, poor appetite, decreased activity, restlessness, skin rash, diarrhea,
or vomiting. In severe cases, the disease can lead to myocarditis, hepatitis, encephalitis, and neonatal sepsis.

Followings are some common enterovirus infections, their clinical symptoms, and possible viral types:

1. Herpetic pharyngitis: Caused by Coxsackievirus A. Characterized by sudden onset of fever, vomiting, and small
blisters or ulcers in the pharynx; the course of the illness is 4 to 6 days. Most cases are mild and uncomplicated,
but few develop aseptic meningitis.

2. Hand, Foot, and Mouth Disease:

Caused by Coxsackievirus A and Enterovirus 71, characterized by fever and small blisters on the body. It is mainly
distributed on the oral mucosa and tongue, followed by the soft palate, gums, and lips; on the limbs, it is found on
the palms and soles, fingers and toes. Often unable to eat due to oral ulcers, the illness lasts 7-10 days.



3. Acute myocarditis in infants and pericarditis in adults:
Caused by Coxsackievirus type B, it is characterized by sudden onset of respiratory distress, pallor, cyanosis, and
vomiting. It may initially be mistaken for pneumonia, followed by a noticeable rapid heartbeat, quickly
progressing to heart failure, shock, and even death. Surviving children will recover very quickly.

4. Epidemic myasthenia gravis:
Caused by Coxsackievirus type B, characterized by sudden onset of paroxysmal chest pain lasting from minutes
to hours, accompanied by fever, headache, and brief nausea, vomiting, and diarrhea, with a course of
approximately one week.

5. Acute lymphopenia:
Caused by Coxsackievirus group A. Characterized by fever, headache, sore throat, and prominent white lesions
on the uvula and posterior pharyngeal wall, lasting 4 to 14 days.

6. Fever with rash:
Associated with all types of Coxsackievirus and Echovirus. The rash is usually maculopapular, sometimes with
small blisters.

7. Neonatal enterovirus infection:
Primarily caused by Coxsackievirus B or Echovirus. Initial symptoms include fever, poor appetite, decreased
activity, restlessness, skin rash, diarrhea, or vomiting. Severe cases can lead to coagulation disorders, myocarditis,
hepatitis, encephalitis, and neonatal sepsis.

Prevention Methods

() Enteroviruses are highly contagious, but the chance of infection can be effectively reduced through simple

hygiene practices.

(I) Prevention methods for enteroviruses:
Wash your hands frequently and cultivate good personal hygiene habits.
Maintain a balanced diet, moderate exercise, and sufficient sleep to boost immunity.
Seek medical attention as soon as possible and take time off work to rest at home when you are sick.
Pay attention to the hygiene and ventilation of your home environment.
During an outbreak, avoid crowded, poorly ventilated public places.
Minimize contact with suspected cases, especially pregnant women, newborns, and young children.
Newborns and infants should be breastfed frequently to boost their immunity.
Wash hands before touching or feeding a newborn, and change clothes and wear a mask if necessary;
avoid contact with the newborn as much as possible except for the mother or primary caregiver.
Caregivers or those who come into contact with young children should pay special attention to personal
hygiene.

10. Children's toys (especially plush toys) should be cleaned and disinfected frequently.

(IIT) Enterovirus Disinfection Methods:

1. Selection of Disinfection Methods:

M (1) Enteroviruses are resistant to acids and many chemical agents, such as antimicrobial agents, cleaning
disinfectants, and alcohol, which cannot kill them.

M (2) Aldehyde and halogen disinfectants (such as commercially available chlorine bleach) can inactivate
enteroviruses.

M (3) Enteroviruses can survive for several days at room temperature, several weeks at 4° C, and several
months under freezing conditions. However, they quickly lose their activity in environments above
50° C. Therefore, heating food or soaking underwear in hot water can reduce the spread of
enteroviruses.

B (4) Drying can reduce the survival time of enteroviruses at room temperature.

B (5) Ultraviolet light can reduce viral activity.

2. Instructions for using chlorine bleach (Please wear waterproof gloves and take precautions when using):

B (1) For general environmental disinfection, a 500 ppm concentration of bleach is recommended.

B (2) For items or surfaces contaminated with secretions or excrement from sick children, a 1000 ppm
concentration of bleach is recommended.

B (3) Example of preparing 500 ppm chlorine bleach:

a. Take 5 tablespoons (approximately 15-20 cc) of commercially available household chlorine bleach

(sodium hypochlorite concentration typically 5-6%) or one small bottle of Yakult (approximately 100 cc).

b. Add 10 liters of tap water (each large PET bottle holds 1250 cc; 8 bottles equal 10 liters), and stir well.

(Instructions for preparing enterovirus disinfectant)

3. Key Points for Environmental Disinfection:

(1) Large-scale spraying disinfection is not required.

(2) Only frequently touched surfaces (door handles, desks and chairs, dining tables, stair railings), toys,
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playground equipment, bedding, and books need targeted disinfection.
(3) Cleaned objects can be moved outdoors to receive sunlight.

Patient and Contact Management
Case Reporting and Tracking
(I) Suspected Severe Enterovirus Infection:

D

(111

According to the Communicable Disease Control Act, severe enterovirus infection is classified as a Category
I infectious disease. Physicians or medical institutions must report to the local health bureau within one week
of diagnosing or identifying a patient who meets or is suspected of meeting the following definition. The
definition of a severe enterovirus infection case (reporting definition) is as follows:

The case must meet at least one of the following three criteria:

M Cases presenting with typical hand-foot-mouth disease or herpetic pharyngitis, accompanied by
myoclonic jerks or severe complications such as encephalitis, acute limb paralysis syndrome, acute
hepatitis, myocarditis, acute cardiomyopathy, or cardiopulmonary failure.

B Cases without hand-foot-mouth disease or herpetic pharyngitis, but presenting with respiratory infection
symptoms, accompanied by brainstem encephalitis or acute flaccid myelitis, suspected to be caused by
enterovirus infection.

M Infants under three months of age presenting with signs of sepsis such as myocarditis, hepatitis,
encephalitis, thrombocytopenia, and multiple organ failure, after ruling out bacterial or other common
pathogen infections.

Suspected Enterovirus Cluster Events:
A cluster is defined as the presence of two or more suspected cases within the same institution or location, with
epidemiological links in terms of person, time, and place. However, given the infectious nature of enteroviruses,
cluster outbreaks are frequent. Considering the workload of laboratories and disease control personnel, only
major cluster outbreaks (occurring in hospital nurseries, neonatal wards, childcare centers, postpartum care
homes, etc., where the cases represent a high-risk group for severe enterovirus infection) require reporting and
testing. For operational procedures, please refer to the "Operational Instructions for the Symptom Monitoring
and Early Warning System" under "Notification (Notification Systems for Various Infectious Diseases)" on the
homepage of this agency's global information website.
When suspected enterovirus clusters occur in schools and kindergartens, it is not necessary to report and
conduct testing in accordance with the "Symptom Surveillance and Early Warning System Operating
Instructions," however, the reporting of mild enterovirus cases and the management of cluster events
announced by the local government should still be followed to reduce the risk of transmission.
Epidemiological Investigation and Medical Record Review for Reported Severe Enterovirus Cases
To clarify the possible source of infection, an epidemiological investigation is required for reported cases,
including the course of illness, medical treatment, caregivers and cohabitants, and activities during the
incubation period. Furthermore, since the assessment of severe enterovirus cases requires consideration of both
clinical symptoms and test results, in addition to immediately collecting samples after reporting, relevant
medical records must be reviewed to facilitate case assessment. Confirmed cases must be closely monitored
until discharge.

(iv) Follow-up on sequelae of confirmed severe enterovirus cases

To fully understand the disease burden of severe enterovirus cases in Taiwan, for cases that have not fully
recovered at discharge, it is necessary to follow up on the recovery status and whether there are any sequelae
6 months after the onset of the disease, so as to establish a relevant database for subsequent vaccine efficacy
evaluation and prevention and control strategy formulation.

Infection Control

Adhering to the fundamental principle that prevention is better than cure, and combining all available resources, we
reference the US CDC's prevention and control strategies for enterovirus infections, including enhanced surveillance
and data collection, and improved personal hygiene. Simultaneously, the prevention and control strategies are
developed in conjunction with the three-stage, five-level prevention concept for infectious diseases, including planning
and implementing health education and outreach (primary prevention), conducting relevant research and technological
development (secondary prevention), and improving the quality of healthcare (tertiary prevention). to provide the public
with professional epidemic prevention services, deliver disease information quickly and accurately, and effectively
prevent, eradicate, and control diseases, thereby freeing the public from the fear of disease threats and protecting public

health.

)

Initial Prevention:
Plan and conduct health education and outreach programs to enhance the prevention and control knowledge of



the general public, educators, childcare workers, school nurses, and medical and health personnel. Key points
of the outreach include: "Enterovirus epidemic season and virus introduction, transmission routes, clinical
symptoms, and other related knowledge," "Maintaining good personal hygiene habits," "Developing and
implementing correct handwashing concepts, emphasizing the correct handwashing concepts for adults and
children," "Prodromal symptoms of severe enterovirus infection," and "Precautions for neonatal enterovirus
infection," etc.

Issue press releases or hold press conferences as needed to remind the public to take precautions.

Revise enterovirus prevention and control manuals to provide education and childcare workers with knowledge
on enterovirus prevention and control, and enhance the prevention and control capabilities of epidemic
prevention personnel.

Exchange epidemic information with relevant overseas institutions and organizations through diverse
information channels, such as the agency's English website, international epidemic websites, or email.

(I) Secondary Prevention:

Conduct research on precursor indicators, biological characteristics, and seroepidemiology of enterovirus
infection complications leading to severe illness.

Actively promote awareness of the precursor symptoms of enterovirus infection complications and proper
medical treatment.

Maintain the operation of the "Regional Standard Virus Testing Laboratory” to monitor the domestic
enterovirus epidemic trend and changes in its prevalent serotypes, thereby improving the overall diagnostic
level of the laboratory.

(IIT) Tertiary prevention:

Establish and maintain consultation channels and engage medical experts to assist with consultations regarding
the treatment of severe enterovirus infection complications. Develop relevant treatment guidelines and
precautions for clinicians' reference and provide recommendations for the management of suspected major
cluster infection events.
Designate designated enterovirus responsibility hospitals, implement an enterovirus medical quality
improvement plan, establish inter-hospital communication channels, accelerate referral efficiency, and ensure
medical quality.
Recommendations for Severe Enterovirus 71 Infection" and "Clinical Management Recommendations for
Neonatal Enterovirus Infection" have been developed, and physicians are encouraged to study them online.
Professional training courses for physicians have been conducted to improve the quality of enterovirus care
and reduce the mortality rate of severe enterovirus infections.

Treatment and Care

There is currently no specific treatment for enterovirus infections; only supportive care (such as fever reducers, cough
suppressants, and intravenous drips) can be provided. Most patients recover spontaneously within 7 to 10 days after the
onset of symptoms, with only a small number developing serious complications.

Within 5 days of a young child contracting enterovirus, parents and other caregivers should pay close attention to
changes in the child's condition. If the child exhibits early signs of severe enterovirus infection, such as lethargy, altered
mental status, poor energy, weakness in the limbs, myoclonic jerks (unexplained startle or sudden muscle contractions),
persistent vomiting, or rapid breathing or heartbeat, take the child to a major hospital immediately. If a clinic doctor
observes these symptoms in a young child with enterovirus, please assist in immediately referring them to a major
hospital. The Centers for Disease Control and Prevention (CDC) designated 77 designated hospitals for enterovirus
infection in 2019, located in various counties and cities.

In addition, regarding the treatment of critically ill patients, Taiwan has established comprehensive treatment
guidelines, including "Clinical Management Recommendations for Severe Cases of Enterovirus 71 Infection (Revised
October 2014)," "Clinical Management Recommendations for Neonatal Enterovirus Infection (Revised December
2016)," and "Treatment Recommendations for Acute flaccid myelitis (Published February 2018)," and referral for
treatment is necessary when needed.
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