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Abstract

We report a case of hand, foot and mouth
disease (HFMD) in a 5-year-old male from
Merida City in the Yucatan Peninsula of
Mexico. A clinical and physical examination
revealed that the patient had symptoms typical
of HFMD, including fever, fatigue, odynopha-
gia, throat edema, hyperemia, lesions on the
hands and feet, and blisters in the oral cavity.
The patient fully recovered after a convales-
cence period of almost three weeks. Reverse
transcription-polymerase chain reaction and
nucleotide sequencing revealed that the etio-
logical agent was enterovirus 71 (EV71). The
sequence has greatest (90.4%) nucleotide
identity to the corresponding regions of EV71
isolates from the Netherlands and Singapore.
Although HFMD is presumably common in
Mexico, surprisingly there are no data in the
PubMed database to support this. This case
report provides the first peer-reviewed evi-
dence of HFMD in Mexico.

Introduction

Hand, foot, and mouth disease (HFMD) is a
common childhood illness characterized by
fever, malaise and vesicular eruptions on the
hands, feet and oral mucosa.1-3 Complications
are rare, but fatal cardiopulmonary and neuro-
logic complications may occur. The most com-
mon etiological agents are enterovirus 71
(EV71) and coxsackievirus A16 (CV-A16)
although other viruses in the genus
Enterovirus, such as coxsackievirus A6
(CVA6), have also been associated with this ill-
ness.1-6 EV71 has been associated with severe
and sometimes fatal neurological complica-
tions such as aseptic meningitis, acute flaccid
paralysis, encephalitis and neurogenic pul-
monary edema. HFMD is spread from person to
person by contact with saliva, respiratory
secretions, fluid in vesicles and feces. There
are no vaccines or specific treatments avail-
able for HFMD.7,8

Hand, foot, and mouth disease was first
reported in Canada in 1957,9 and has since
been detected throughout most of the world
including Africa, Asia, Australia, Brazil, Europe
and the United States.1-3 Historically, HFMD
has been associated with sporadic cases and
small outbreaks; however, in the last 15 years,
there has been an alarming increase in the
size, frequency and severity of HFMD out-
breaks in Southeast Asia.5,6,10-14

Information on HFMD in Mexico is limited.
Anecdotal evidence suggests that HFMD
occurs in Mexico; for instance, ProMed was
recently notified through its social media
Facebook page of several apparent cases of
HFMD in Mexico City (ProMed, Archive No.
20120511.1130367). However, to the best of
our knowledge, there are no articles in the
PubMed database that report the presence of
HFMD in Mexico. Due to this gap in our knowl-
edge, we set out to provide evidence that
HFMD does indeed occur in Mexico.

Case Report

We describe a case of HFMD in a 5-year-old
male (weight: 18 kg, height: 112 cm) from
Merida City in the Yucatan Peninsula of
Mexico. The patient first presented at a private
clinic in March 2014. The patient developed
mild flu-like symptoms approximately two
weeks before the initial consultation. The
patient’s mother reported that he had interact-
ed with an older relative with similar clinical
manifestations about one week prior to illness
onset. The physician was also informed that
the patient had not traveled outside the state
during the preceding 12 months.

A clinical and physical examination revealed

that the patient had a fever (38.0°C), general-
ized rash, fatigue, odynophagia, throat edema,
hyperemia, clear lesions on the hands and
soles of the feet, and blisters in the mouth
mucosa and soft pallet (Figure 1). Lesions
were also observed on the knees and genital
area. A chest inspection revealed tachycardia
in response to the fever. A pulmonary ausculta-
tion revealed that the patient also had a dry
cough due to a mild respiratory infection with
a slight increment in fremitus, but not sibilant
rales, detected during inhalation and expira-
tion. Hypoventilation in the pulmonary base
was ruled out and no signs of dyspnea were
observed. An abdominal scrutiny revealed no
pain following superficial or deep palpation but
generalized bloating was observed. A saliva
sample was collected and placed at −20°C. 

The child was sent home with a support
regime of hydration, a soft diet and rest.
Complementary palliative care was given and
consisted of nimesulide (45 mg every 12
hours) and metisoprinol (250 mg of every 8
hours) per os for 5 days each. Drug dosages
were based on the Vademecum medicus. The
physician performed a follow-up examination
once the patient had completed the treatment
regimen. The patient no longer complained of
symptoms. The physician noted that the mouth
blisters and all lesions had disappeared with
the exception of several mild dried scars. 

To determine whether the patient had
acquired HFMD as a result of an enterovirus
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infection, an aliquot (100 µL) of the saliva
sample was added to 500 µL of TRIzol reagent
(Invitrogen, Carlsbad, CA, USA) and total RNA
was extracted according to the manufacturer’s
recommendations. Complementary DNAs were
generated using the ImProm-II™ Reverse
Transcription System with random hexamer
primers (Promega, Madison, WI, USA). PCRs
were performed using Taq polymerase
(Invitrogen) and enterovirus-specific primers,
denoted as primer 1 (5’-CAAGCACTTCT-
GTTTCCCCGG-3’) and primer 3 (5’-ATTGT-
CACCATAAGCAGCCA-3’), which amplify a
highly conserved 440-nt region of the 5’
untranslated region.15 PCR amplifications
were conducted by using the following reaction
conditions: 94°C for 3 min; 40 cycles of 94°C for
1 min, 42°C for 1 min, and 72°C for 2 min; fol-
lowed by a final extension at 72°C for 10 min.
RT-PCRs performed with diethyl pyrocarbon-
ate-treated distilled water in place of nucleic
acid were included as negative controls. All
test and control reactions were performed in
duplicate. PCR products were examined by 2%
agarose gel electrophoresis, visualized with
ethidium bromide and extracted using the
QIAquick gel extraction purification kit
(Qiagen, Valencia, CA, USA). Purified DNAs
were sequenced in both directions using an
ABIprism DNA sequencer at the Instituto de
Biotecnología in the National Mexican
University, Mexico City, Mexico.

PCR products of the expected size were
observed when the saliva sample was tested by
RT-PCR using enterovirus-specific primers.
Products were not observed in any of the neg-
ative control assays. The PCR products were
sequenced (Genbank Accession No. KP
218059) and shown to have greatest (90.4%)
nucleotide identity to the corresponding
regions of EV71 isolates from the Netherlands
in 2007 and Singapore in 2008. The next clos-
est matches were to the corresponding regions
of EV71 isolates from Hong Kong in 2008
(90.1%), Canada in 2007 (89.8%), the United
Kingdom in 2006 (89.8%) and France in 2009
(89.6%). 

Discussion

We describe the clinical presentations of a
laboratory-confirmed case of HFMD in a 5-
year-old male in Merida City in the Yucatan
Peninsula of Mexico. The patient displayed
symptoms characteristic of HFMD (i.e. blisters
in the oral cavity and lesions on the hands and
feet) and, after a convalescent period of almost
three weeks, made a complete recovery. The
etiological agent was identified as EV71. 

We consider it likely that HFMD commonly
affects children in Mexico since it is common
childhood illness in most countries, including

the United States which borders Mexico to the
north.2,16 Furthermore, anecdotal evidence sug-
gests that HFMD occurs in Mexico; for exam-
ple, several cases of HFMD apparently occurred
among children in a daycare center in Mexico
City in 2012 (ProMed, Archive No.
20120511.1130367). Nevertheless, prior to our
study, there was no compelling evidence avail-
able in the public domain demonstrating that
HFMD occurs in Mexico. An extensive search
of the PubMed database failed to yield any arti-
cles reporting the detection of HFMD in
Mexico. Likewise, a search of the Genbank
database did not produce any sequences corre-
sponding to EV71 or CV-A16 isolates from
Mexico. It is also important to note that limited
information was provided in the aforemen-
tioned ProMed announcement. Details on the
laboratory tests (if any) that were performed
were not provided and, despite a request from
the ProMed moderator for additional informa-
tion on the status of HFMD in Mexico, no fur-
ther information was posted. Therefore, the
importance of our case report cannot be under-
stated because it provides compelling evidence
that HFMD occurs in Mexico. 

The EV71 sequence identified in this study

exhibits a minimum of 9.6% nucleotide diver-
gence from the corresponding regions of all
other EV71 sequences in the Genbank data-
base. A likely explanation for this considerable
divergence is because our virus is spatially dis-
tinct from all other EV71 isolates listed in the
Genbank database; as already noted, we report
the first EV71 sequence data from Mexico. It is
also interesting to note that our sequence
exhibits greatest nucleotide identity to virus
isolates from the Eastern Hemisphere. Similar
observations were reported during an outbreak
of HFMD in Cuba in 2011 to 2103; the CVA6
isolates collected during the outbreak were
most closely related to isolates from Europe
and Southeast Asia.17

Conclusions 

Hand, foot and mouth disease is a non-noti-
fiable disease in Mexico and this presumably
is a major reason as to why there is limited
information on this illness in the country. It is
therefore very important that patient case
studies such as this one are reported.
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Figure 1.  Lesions on the hands and soles of the feet, and blisters in the oral cavity of the
patient who presented with hand, foot and mouth disease. Select lesions and blisters are
indicated by red arrows. 
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Information on the clinical presentations,
patient outcomes, treatment regimens and
incidence of HFMD in Mexico will lead to an
increased awareness of HFMD among the gen-
eral public and local medical health profes-
sionals, and will result in improved EV71
screening in the pediatric community. This
will in turn result in more timely diagnoses,
more effective treatments and more favorable
patient outcomes as well as the implementa-
tion of strategies to will reduce the spread and
transmission of the disease. Improved diagno-
sis and treatment of EV71 is especially impor-
tant given that this virus has been associated
with severe and sometimes fatal neurological
disease.
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