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ABSTRACT

Setting: Tertiary care center in North Bangalore.

Objectives: To describe the epidemiology and clinical profile of cases of HFMD in an outbreak.
Design: Descriptive epidemiological study.

Associate professor, Department of pediatrics, M. S. Ramaiah Medical College
Associate Professor of Pediatrics, M. S. Ramaiah Medical College, Bangalore- 560054,
Associate Professor of Pediatrics, M. S. Ramaiah Medical College, Bangalore- 560054,

Assistant professor of pediatrics, M. S. Ramaiah Medical College, Bangalore- 560054,

Professor and Head of Department, Pediatrics, M. S. Ramaiah Medical College,
Bangalore- 560054, INDIA

Methods: Patients attending to M.S.Ramaiah medical college hospital with features suggestive of HFMD were included in the study.
The patient’s demographic data, clinical features and examination findings were entered in to a predesigned format. The epidemiol-
ogy and clinical features were analyzed using appropriate statistical methods.

Results: A total of 71 children were diagnosed as HFMD disease, 47 (66.2%) were boys and 24 (33.8%) were girls, fever was seen in
62 (87.3 %) of the affected children, anorexia and sore throat was seen in 47 (66.2 %) and 35 (49.3%) children respectively. Typical
rashes were seen on hands in 67 (94.4%), 64 (90.1%) had rashes on feet, 58 (81.7%) had mouth ulcers, and 37 (52.1%) had rashes on
buttocks. There was history of exposure to a HFMD in 46 (64.8%) of the children mostly at home in 19 (26.8%), at day care centers in
14 (19.7%) and in 13 (18.3%) at school. The disease lasted between 2 days to 8 days. There were no complications noted.
Conclusion: HFMD affected mainly children in the age group of 1-10 years, affected more boys than girls, complete recovery without
any major complications was seen in the present outbreak. The characteristic clinical features will be helpful in early diagnosis of
HFMD and will help in looking for any complications occurring in HFMD.

Introduction:

Hand-Foot-and-Mouth Disease (HFMD) is a common viral dis-
ease of children below 10 years of age. Older children and adults
are occasionally affected with a milder form of illness compared
to younger children. HFMD is caused by coxsackie virus A 16,
enterovirus 71 (EV71), it can also be caused by coxsackie A
viruses 5, 6, 7, 9 and 10; and coxsackie B viruses 2 and 5 [1].
Severe infections have been associated with enterovirus 71
and coxsackie virus A 6. Since its discovery in 1969, EV71 has
caused major outbreaks around the world, affecting mostly chil-
dren. According to WHO, outbreaks of HFMD occur every few
years in different parts of the world. But in recent years these
have occurred in south east Asia mainly in China, Taiwan, Hong
Cong, Japan, Korea, Malaysia, Singapore, Thailand, and Vietnam
[2,3, 4, 5]. An epidemic of enterovirus 71 (EV71) infections in
Taiwan in1998 resulted in thousands of cases of HFMD or her-
pangina. Severe complications included CNS disease, myocardi-
tis, and pulmonary hemorrhage [4]. About 90% of those who
died were children 5 years of age or less and these deaths were
associated with pulmonary edema or pulmonary hemorrhage.
Many deaths have been reported due to severe outbreaks of
HFMD from many Asian countries during the continuous sur-
veillance since 1998 in Taiwan, it has been observed that the
disease that was benign initially, acquired more virulence in the
subsequent years. [6] A large outbreak of HFMD during June
2012 infected about 4,60,000 people and killed 132 in China’s
Hunan province.

The first ever epidemic of Hand, foot and mouth disease in In-
dia was observed in 2003 in the state of Kerala [7], after which
it has been sporadically seen across India as a mild illness [8,
9, 10]. With increasing incidence of epidemics in India, we can
expect more cases as well as more severe infections with life
threatening complications in the forthcoming years. An epidem-
ic of HFMD was seen recently in the city of Bangalore, India. The
present study was undertaken during this outbreak to know

about epidemiology and clinical profile of these cases.

Methods: Patients attending M.S.Ramaiah medical college hos-
pital with history suggestive of HFMD between July to Septem-
ber 2013 were included in the study. The history was collected
from cases with emphasis on presenting symptoms, includ-
ing contact history in the family, school or at day care centers.
Detail clinical examination was done, and the patient’s demo-
graphic data, symptoms and signs were recorded in a prede-
signed format. The diagnosis was made on typical clinical find-
ings. Skin biopsy and histopathology or isolation of virus from
clinical cases was not done in any of the cases. The epidemiol-
ogy and clinical features were analyzed using appropriate sta-
tistical methods.

Results: A total of 71 children were diagnosed as HFMD dis-
ease, 47 (66.2%) were boys and 24 (33.8%) were girls [Table
1]. Age of the subjects ranged from 11 months to 12 years with
mean age of 2.99 years. Most of the cases were seen in the age
group of preschool or early school going children [Table 2].
Signs of HFMD included fever in 62 (87.3%); anorexia in 47
(66.2%) and sore throat was seen 35 (49.3%) of the children re-
spectively. The typical rashes were seen on hands in 67 (94.4%)
children, on feet in 64 (90.1%) children, mouth ulcers was
seen in 58 (81.7%) children, and rashes on buttocks was seen
in 37 (52.1%). The disease started as fever with erythematous
maculopapular rash which rapidly enlarged and progressed to
become papulovesicular lesions. Most of the skin rashes lasted
between 3 days to 7 days. The rashes had a typical distribution
involving hands, feet, buttocks and in some cases on the back
[Figure 1, 2 and 3]. In few cases rashes were seen on the elbow,
knees and trunk also. Vesicular skin lesions were seen predomi-
nantly in the dorsal surface of the hands and feet compared to
more maculopapular lesions on the palmar and plantar surfac-
es of hands and feet. The oral lesions were small aphthus like
ulcers, measuring 2-3 mm in size. The mouth ulcers involved
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gums, tongue and buccal mucosa [Fig 3]. There was history of Table 2. Age distribution
exposure to a HFMD in 46 (64.8%) of the children, out of which
19 (26.8%) had contact athome, 14 (19.7%) children had at day
care centers and in 13 (18.3%) children had contact at school
[Table 3]. The disease lasted between 2 days to 8 days [ fig 5].
There were no complications noted.
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Fig 2. Blisters on the feet in HFMFD.
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Fig 5. Duration of illness in days.

Table 3. Clinical profile and source of contact of the pa-
tients.

Fig 3. Tender vesicles and erosions of the tongue in a child
with HFMFD. A
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Discussion:

Entero viruses are a group of RNA viruses belonging to picorna
viridae family with high mutation rate. The presence of multiple
genotypes and sub genotypes of the EV 71 and CA 16 has result-
ed in repeated epidemics of HFMD in the past and are expected
in the future. An outbreak is usually followed by a quiescent
phase of few years. Children are the target population as well as
reservoir of infection. Other infections caused by enteroviruses
include herpangina, acute hemorrhagic conjunctivitis, child-
hood pneumonia, common cold and are one of the etiological
agents in acute flaccid paralysis. Coxasackie B has been isolated
at autopsy from the pancreas of few children presenting with
insulin dependent diabetes mellitus. Other diseases that have
been associated with EV infections include parotitis, bronchi-
tis, bronchiolitis, croup, infectious lymphocytosis, polymyositis,
acute arthritis and nephritis.

Clinical features: HFMD is usually a mild illness lasting 7 to 10
days. The infection spreads through direct contact with nasal
or oral secretions or fecal contamination. The disease is highly
infectious, with attack rates of close to 100% among young chil-
dren. It has an incubation period of 3 to 5 days, with or without
low-grade fever, sore throat and loss of appetite. Maculopapular,
vesicular, and/or pustular lesions may occur on the hands and
fingers, feet, and buttocks and groin; hands are more commonly
involved than the feet (Fig.1 and 2). Lesions on the hands and
feet are usually tender vesicles varying in size from 3 to 7 mm
and are more common on dorsal surfaces but frequently also oc-
cur on palms and soles. Vesicles resolve in about 1 week without
leaving scars. In some cases, fingernails have been reported to
be shed in a few weeks after the infection has recovered. Buttock
lesions do not usually progress to vesiculation. The oropharynx
isinflamed and contains scattered vesicles on the tongue, buccal
mucosa, posterior pharynx, palate, gingiva, and/or lips (Fig 3).
These may ulcerate, leaving 4-8 mm shallow ulcers with sur-
rounding erythema. Usually these oral lesions are painful.

Diagnosis of HFMD can be made in most cases by clinical pres-
entation with certainity. HFMD can have a very distinctive set
of clinical features which should raise a suspicion of the con-
dition and remains the sole modality of diagnosis in resource
constrained areas. Differential diagnosis includes papular urti-
caria, varicella and insect bites. Diagnosis of HFMD can be done
on clinical grounds with high index of suspicion, viral cultures,
neutralization with serotype specific anti-sera, RT PCR and nu-
cleotide sequencing of VP1 genes. Isolation of virus in the cell
culture is the most common procedure for diagnosis of infec-
tion. Cultures of stool, nasopharynx or throat samples from
patients are often positive, culture of CSF, serum, fluid from
body cavities or tissues are positive less frequently, but a posi-
tive result is indicative of disease caused by enteroviruses. It is
important to culture multiple sites. Cultures are more likely to
be positive earlier than later in the course of infection. Cultures
may be negative because of presence of neutralizing antibodies,
lack of susceptibility of the cells used, or inappropriate handling
of the specimen. Coxasackie A may require special culture lines.
Serotype identification is useful primarily for epidemiological
studies and with few exceptions, has little clinical utility. The
polymerase chain reaction (PCR) has been used to amplify viral

nucleic acid from CSF, serum, urine, throat swabs and tissues.
A single pair of PCR primers can detect more than 92% of se-
rotypes that infect humans. Sequence analysis of partial viral
particles can also be done.

Treatment: There is no specific treatment for hand, foot and
mouth disease. However, some things can be done to relieve
symptoms, such as Symptomatic treatment with paracetamol
for pain and fever. Using mouthwashes or sprays of gels that
numb mouth pain, if a person has painful mouth ulcers, it might
be difficult to swallow. If a child cannot swallow enough liquids,
IV fluids may be given in severe cases.

Complications: Complications from hand, foot, and mouth dis-
ease are not common. HFMD caused by enterovirus 71 is fre-
quently more severe than that due to other viruses, with high
rates of neurologic disease, including, in outbreaks, brainstem
encephalomyelitis, neurogenic pulmonary edema, pulmonary
hemorrhage, shock, and rapid death, especially in young chil-
dren. Fingernail and toenail loss have been reported, occurring
mostly in children within 4 weeks of their having hand, foot, and
mouth disease. However, the nail loss is temporary and the nail
grows back without treatment.

Prevention: Good personal hygiene is important to prevent
the spread of infection to others. The risk of infection can be
lowered by washing hands often with soap and water, especially
after changing diapers and using the toilet, disinfecting dirty
surfaces and soiled items, including toys. Soiled items should
be washed first with soap and water; then disinfected with a
solution of chlorine bleach (made by mixing 1 tablespoon of
bleach and 4 cups of water). Avoiding close contacts such as
kissing, hugging, or sharing eating utensils or cups with cases
of hand, foot, and mouth disease can reduce the transmission
of the disease. Currently vaccines are being developed against
HFMD caused by EV71 viruses. In a phase 3 trial of inactivated
human EV 71 vaccine, involving 10,245 children aged between
six and 35 months living in four different places in China, half
were given two doses of the vaccine and half were given a pla-
cebo. During active surveillance, vaccine efficacy was 90%
against EV71-associated hand, foot and mouth disease and
80-4% against EV71-associated diseases. The vaccine also dem-
onstrated 100% efficacy against EV71-associated hospitaliza-
tion, and the authors concluded that it could have a significant
impact on public health by preventing severe outcomes of EV71
infection [11]. As HFMD can be caused by different variety of
viruses, the impact of EV71 vaccine on public health needs to
be ascertained.

The present study should increase the awareness about the dis-
ease, its severity and help in the early diagnosis and manage-
ment of the cases and their complications.

Conclusion:

HFMD affected mainly children in the age group of 1-10 years;
complete recovery without any major complications was seen
in the present outbreak. The characteristic clinical features will
be helpful in early diagnosis of HFMD and will help in looking
for any complications occurring in HFMD.
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