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ABSTRACT

Hand, foot and mouth disease is a recurring contagious infection in children living under poor sanitary conditions, especially
in developing countries, where a substantial increase in the disease has been reported in recent years. The study aimed
to describe and analyze the occurrence of such disease in children, focusing on the most outstanding theoretical aspects
that characterize it. For this purpose, a systematic review of the literature was conducted in PubMed, Google Scholar
and Latin American and Caribbean Literature in Health Sciences (LILACS) using logical operators such as “EMPB” OR
“Coxsackie A16” AND “Children” AND “Coxsackievirus Infections” AND “Child.” A total of 584 research studies in Spanish
and English published between 2010 and 2022 were identified, from which, after a scientific quality assessment process
using checklists, quality criteria and relevant strength of recommendation and the PRISMA method, 40 articles were
selected, to which three gray literature records were added, and 43 records were selected for quantitative data analysis.
Hand, foot and mouth disease has a higher incidence in the Asian continent (India, Singapore, Japan and China), where
epidemic outbreaks occur every year, mainly affecting the child population. It is caused by several serotypes such as A5,
A7, A10, B1, B2, B3 and B5; however, Coxsackievirus A16 (CA16) and Enterovirus A71 (EVA71) are the most frequent among
children. The disease causes fever, papulovesicular rash on the hands, feet and genitalia, as well as ulcerative lesions in
the mouth. Its incubation period is four to six days, and it is transmitted by direct contact with secretions, fecal material
or contaminated objects; its diagnosis is clinical and based on epidemiological history. As there is no specific treatment,
only general measures are taken to alleviate the symptoms and prevent dehydration. Currently, there are outbreaks and
serotypes that cause various complications, such as encephalitis, myocarditis, hepatitis, acute hemorrhagic conjunctivitis,
enteric diseases and herpangina, among others. For this reason, strict epidemiological surveillance of cases and contacts
is required, along with health education and communication interventions that reduce the risks of spread and infection.
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INTRODUCTION

Hand, foot and mouth disease (HFMD) is a highly contagious
exanthematous condition, common in children (-3, caused
by Coxsackievirus A16 (CA16) and Enterovirus A71 (EVA71),
although it can also be caused by serotypes A5, A7, A10,
B1, B2, B3, and B5. In 2022, a series of HFMD outbreaks
occurred worldwide, which has drawn the attention of the
scientific community and healthcare systems due to its
atypical manifestations (9. Its incidence has been higher
in tropical regions, particularly in populations with poor
hygiene and overcrowding ©.

The name “coxsackievirus” comes from the place where it
was first identified, located in New York. It comprises two
subgroups: serotype B6, capable of causing complications
in humans such as encephalitis, myocarditis and hepatitis;
and serotype A, which causes acute hemorrhagic
conjunctivitis, enteric diseases and herpangina. In both
cases, some children may present onychomadesis (painless
and complete shedding of the nail as a late sequela) 7.

In its typical form, HFMD presents with general malaise
and odynophagia, followed by fever, mouth pain and

abdominal pain. The maculopapular mucocutaneous rash
(pathognomonic feature) is located on the oral mucosa,
hands, feet and sometimes on the gluteal region. This rash
rapidly evolves into gray vesicles of 3 to 7 mm, surrounded
by an erythematous halo in an oval, linear or crescent
shape. The vesicles form crusts and disappear within
approximately 7 to 10 days. Therefore, the diagnosis is
based on clinical manifestations and the epidemiological
history of the infected individual &',

HFMD is endemic in Southeast Asia, where epidemic
outbreaks occur every year, mainly affecting children.
Moreover, its epidemiological significance is based on
the short incubation period (mean = 4 to 6 days) and its
high transmissibility from person to person through direct
contact with secretions (nasal, oral), the fecal-oral route
or contaminated objects (>19,

The prevalence varies and is higher in countries such as
China, where EVA71 causes an average of 500 to 900 child
deaths per year @, In Cuba, between 2017 and 2018, 507
cases were reported among children under five years of age,
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all of whom made good progress . In Peru, according to the
Centro Nacional de Epidemiologia, Prevencion y Control de
Enfermedades (CDC-Perd, National Center for Epidemiology
and Disease Control and Prevention - Peru), as of June
30, 2022, 734 cases of children infected with HFMD were
reported across 10 regions of the country. The regions with
the highest prevalence were Ucayali (260 cases), San Martin
(184 cases), Cajamarca (101 cases), Amazonas (30 cases),
Apurimac (126 cases), Huanuco (18 cases), Lima (6 cases),
Cusco (4 cases), and Loreto and Piura (2 cases each) @,
However, it is important to note that in Peru, these figures
may be higher due to underreporting of the disease.

SEARCH STRATEGY

Enclosed spaces such as educational institutions and
day care centers are common sites of transmission.
Additionally, since no specific treatment is available,
general measures to alleviate symptoms and prevent
dehydration are essential @23, Currently, there are
outbreaks and serotypes that cause various complications,
such as myocardial damage, type 1 diabetes mellitus and
neurological complications @429, Consequently, strict
epidemiological surveillance of cases and contacts is
required to reduce spread and infection.

The study was conducted based on the PRISMA method statement @9 (Figure 1).
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Abibliographic search was conducted in English and Spanish
using PubMed, Google Scholar and LILACS, considering
the logical operators “EMPB” OR “Coxsackie A16” AND
“Children” and “Coxsackievirus Infections” AND “Child.”
A total of 584 publications were identified (PubMed = 31,
Google Scholar = 321 and LILACS = 232), along with three
records from gray literature (Boletin Espafa [n = 1],
Boletin Espafna [n = 1] and Ministry of Health [n = 1]). The
following studies were excluded: 25 due to duplication,
508 during the projection of abstracts (282 for not being
relevant based on the title and 226 for not complying with
the objective) and 11 during the projection of full text (one
for being a conference paper, two for being abstracts, four
for being systematic reviews and four for having similar
content). After the analysis, 40 publications were selected,
with three additional records from gray literature. Finally,
we included 43 studies for the extraction and quantitative
analysis of data published between January 2010 and
June 2022. Throughout the process, the criteria of quality
evidence and the grading of recommendation strength
were considered to ensure the quality of the evaluation
and the systematized information.

Table 1. Main clinical features of HFMD

The selection process was carried out by three researchers
and two subject matter experts (an internist and a
pediatrician), who validated the clinical information
contained in each selected study. When selecting
information, ethical principles were observed and
respected, with no discrimination or actual or potential
bias derived from any source that could be interpreted as
having an interest in the results .

Clinical features of HFMD

Clinical manifestations usually present in a specific
manner in most cases, in contrast to those with multiorgan
involvement and severe complications (Table 1). They
usually present with fever and a papulovesicular rash on the
hands, feet (72830 and genitalia, along with an ulcerative
enanthem in the mouth ©39,  Additional symptoms
include general malaise, odynophagia ¥ and respiratory
symptoms 230, When diagnosis is not possible based on
clinical manifestations, laboratory tests are necessary,
showing leukocytosis with a left shift, C-reactive protein
(CRP) (30 mg/L) ™ and increased alkaline phosphatase 2.

Specific signs Authors

Fever

Macules, papules and blisters on the hands, feet,
mouth, folds, thorax, perineal region and genitalia

General malaise and odynophagia

Respiratory symptoms

Leukocytosis with a left shift, CRP 30 mg/l and

increased alkaline phosphatase

Transmission of HFMD

The transmission of enteroviruses (CA16 and EVA71) occurs
via the fecal-oral or respiratory route. In newborns,
vertical transmission can occur (before, during or after
delivery) and probably through breastfeeding. Horizontal
transmission is also prevalent; it occurs among family

Horiz Med (Lima) 2024; 24(3): e2255

Sapia et al. (2016) ™
Guo et al. (2020) @
Rodriguez-Zlniga et al. (2017) ©
Sun et al. (2018) @
Velastegui et al. (2016) ¢°
Hoffmann et al. (2020) ¢"
Romero et al. (2020) @

Sapia et al. (2016) ™
Rodriguez-Zlniga et al. (2017) ©
Velastegui et al. (2016) ¢°
Hoffmann et al. (2020) ¢"
Romero et al. (2020) @

Rodriguez-Zuniga et al. (2017) ©
Romero et al. (2020) @

Rodriguez-Zuniga et al. (2017) ©
Sun et al. (2018) @
Romero et al. (2020) @

Sapia et al. (2016)
Qin et al. (2019) ¢2

members or as nosocomial transmission in day care
centers and/or enclosed spaces 339, The incubation
period ranges from four to six days and most commonly
affects children under 10 years of age ©'?. While the
majority develops symptoms, a considerable number of
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cases are asymptomatic ®. Transmission occurs through
direct contact with vesicular fluid and oral or respiratory
secretions. Additionally, evidence shows that enteroviruses
can be detected in feces for up to 10 weeks postinfection
and in the oropharynx for nearly four weeks, due to the
innate environmental stability of enteroviruses that
facilitates their spread 7.

In this regard, a study demonstrated a relationship
between the average temperature and the incidence of
HFMD, with a temperature threshold for transmissibility
of 13.4 °C to 18.4 °C in spring/summer and 14.5 °C to
29.3 °C in autumn/winter, which facilitates its spread and
transmission 8,

Diagnosis of HFMD
In most cases, the diagnosis is clinical. However, it
sometimes be unclear due to symptoms that overlap with

Table 2. Diagnostic tests for HFMD

other diseases, such as herpangina and herpes (oral cavity)
or varicella (skin). Therefore, differential virological
confirmation is necessary 9.

The one-step triplex real-time reverse transcription
polymerase chain reaction (RT-PCR) is used for the
simultaneous detection of EVA71, CA16 and pan-enterovirus,
demonstrating a favorable detection spectrum ©. The
fluorescent quantitative reverse transcription polymerase
chain reaction (qRT-PCR) test allows for the determination
of the number of viral RNA copies in extracted samples . The
monoplex RT-PCR enables the rapid detection of various
genogroups of EVA71 9, |n addition to the aforementioned
methods, noninvasive diagnosis for detecting EVA71-
specific immunoglobulin A (IgA) in saliva is also available,
which is useful in the diagnosis of EVA71 infection “".

Test Description

triplex RT-PCR

gRT-PCR
monoplex RT-PCR
Immunoglobulin A (IgA)

Vaccination against HFMD

Among the three most recognized HFMD vaccines are those
based on peptides against EV71, peptide-based bivalent
EVA71/CA16 vaccines and peptide-based tetravalent
vaccines “2. Of these, the EVA71 vaccine conjugated with
diphtheria toxoid has demonstrated 80 % passive protection
in mice following a lethal exposure “-®_ |t is also known
that the generated antisera can confer 70 % protection
to mice after lethal exposure to EVA71 ¥, Vaccines that
could provide human immunity against EVA71 have weak
cross-protection against CA16 infection, as seen in the case
of VLPs (virus-like particles) and inactivated monovalent
EVA71 or CA16 vaccines. To address this issue, a bivalent
EVA71/CA16 vaccine was developed by mixing equivalent
doses of EVA71 and CA16 VLPs or inactivated EVA71 and
CA16, resulting in the production of cross-neutralizing
antibodies. The immune sera from vaccinated animals
provided passive protection against lethal challenges of
both EVA71 and CA16 ©9.,

There is another bivalent vaccine based on the core
protein of the hepatitis B virus that elicits high IgG titers
and neutralization against both EVA71 and CA16 ©". The
tetravalent vaccine (EVA71, CA16, CA6 and CA10 VLPs)
against HFMD elicits a specific and long-lasting antibody
response and provides passive protection against single

It simultaneously detects various HFMD pathogens. (EVA71,

CA16 and pan-enterovirus) ©

It detects the number of viral RNA copies in samples ?®

It detects various genogroups of EVA71 “0

It detects EVA71-specific immunoglobulin A (IgA) in saliva “"

or mixed infections in mice. However, it is expensive to
produce ©2,

In the case of vaccination among children, the EVA71
vaccine has been available on the market since 2016.
A study in China showed that such vaccination did not
decrease its incidence; however, it contributed to
decrease the severity of cases as well as the case fatality
rate Y. Another Chinese study showed that after the
implementation of the EVA71 vaccine, HFMD incidence
caused by EVA71 significantly decreased; nevertheless,
cases due to other enteroviruses and CA16 increased ©4.
Although vaccine efficacy has been demonstrated through
randomized controlled trials, especially in animals, the
evidence for the efficacy of the monovalent EVA71 vaccine
remains unknown %,

Antiviral treatment for HFMD

Most cases of HFMD usually resolve on their own; however,
the clinical presentation of some is extremely aggressive
and requires urgent treatment. Acyclovir, administered
orally, is one of the most widely used antivirals, as it has
shown satisfactory results; nonetheless, randomized studies
and clinical trials are needed to know its mechanisms and
beneficial effects. On the other hand, early and prompt
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treatment with intravenous immunoglobulin can reduce
morbidity and mortality among children ©3).

On the other hand, natural peptides such as lactoferrin
and melittin, as well as synthetic peptides such as SP40,
RGDS and LVLQTM, have shown promising results as potent
antivirals against EVA71. Thus, they are considered safe
and effective and have a lower likelihood of resistance ©9.,

Prevention of HFMD

It includes frequent handwashing with soap and water for
at least 20 seconds, particularly after toileting, coughing
and sneezing; avoiding touching the eyes, nose and mouth
(a possible route of infection); cleaning and disinfecting
surfaces (such as door handles and children’s toys);
avoiding contact with infected individuals and sharing
personal items with them; and isolating identified cases at
home from the onset of symptoms until they resolve. When
a case is detected in an educational institution, quarantine
should be implemented for the affected classroom and
family contacts (parents, siblings, and cousins) for a period
of up to 10 days @"57:59),

On the other hand, taking effective preventive measures
is particularly important for the prevention, reduction and
control of HFMD. Actions such as intensive intervention
of education on hand hygiene for both children and their
parents will promote personal hygiene habits ).

CONCLUSIONS

HFMD is a highly contagious infectious process, mainly
caused by CA16 and EVA71. Although it can affect any age
group, its incidence is higher in children under 10 years of
age. The clinical presentation is typically characterized by
fever, papulovesicular rash (localized on the hands, feet
and genitalia) and ulcerative lesions in the mouth. It is
transmitted through direct contact with secretions (nasal,
oral), fecal material (fecal-oral route) and contaminated
objects. It is common in Asia (India, Singapore, Japan
and China), where epidemic outbreaks occur, mainly
affecting the child population. It frequently occurs in
enclosed spaces such as educational institutions and day
care centers. Generally, diagnosis is clinical and based on
epidemiological history. As there is no specific treatment,
only general measures are taken to alleviate the symptoms
and prevent dehydration. For this reason, a safe vaccine
that includes most etiological agents is needed, along
with the implementation of epidemiological surveillance
programs to prevent its spread.
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