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Objectives: This prospective observational study aimed to identify the current trend of the
circulating viral strains responsible for hand foot mouth disease (HFMD) outbreak in four
tertiary care centers in Rajasthan, amidst the coronavirus disease (COVID-19) pandemic
(April-October 2022). Methods: Cases with suspected HFMD, presenting to our skin
outpatient department were assessed clinically and serologically (IgM antibodies against
coxsackie virus (CV) A6, A16 and enterovirus 71) for evidence of the disease. Results:
We identified 718 new HFMD patients (161  adults) with peaks in May and August, 2022.
Male:female ratio decreased with increasing age. Most children were asymptomatic. A total
of 385/409 patients assessed serologically, were found positive, most commonly against
CV-A6. Conclusion: Though HFMD typically affects young children, an unusually higher
proportion of adults were affected during the current pandemic. There were some
differences between pediatric and adult presentation of  HFMD.
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Hand, foot and mouth disease (HFMD) is a
cutaneous viral infection that commonly
affects children under 5 years of age. The
disease is caused by enterovirus 71 (EV-71),

coxsackievirus A6 (CV-A6) or coxsackievirus A16 (CV-
A16). CVA6 is responsible for more severe dermatological
manifestations than the other two viruses [1]. In the
majority of cases, the disease is asymptomatic or has only
mild symptoms, including vesiculation over hands, feet,
and oral mucosa [2]. The non-pharmacological interven-
tions implemented by the Indian Government, for preven-
tion of coronavirus disease (COVID-19) transmission [3],
has helped in reducing the incidence of not only COVID-19
but also other viral infections, including HFMD [1]. With
subsidence of the pandemic, and gradual reopening of
schools and other daycare centers, there have been reports
of HFMD across the nation [4].

In this prospective observational study, we investi-
gated the current trend of the circulating viral strains
responsible for HFMD outbreak in four tertiary care
centers in Rajasthan, amidst the COVID-19 pandemic. A
secondary objective was to identify the differentiating

features between the disease in pediatric and adult
population.

METHODS

This multicentric study, conducted between April and
October, 2022, was initiated after obtaining approval from
the institutional ethics committee from the involved
centers. Cases with suspected HFMD, presenting to our
dermatology and pediatrics outpatient departments were
assessed for the clinical signs of the disease and were
recruited after obtaining written informed consent. The
diagnosis of HFMD was made in a patient having
maculopapular or vesicular rash on their hands, feet,
buttocks, or oral mucosa, with or without fever. Those
having  at least one of the following were diagnosed with
severe HFMD: acute flaccid paralysis, myocarditis,
encephalitis, pulmonary edema, pulmonary hemorrhage,
cardiopulmonary collapse, aseptic meningitis, encepha-
litis, or death. Patients with underlying immunodeficiency,
or concurrent presence of any other vesicular disease were
excluded.  Blood samples were collected for detection of
IgM antibodies against Coxsackie virus A6 (CV A6),
Coxsackie virus A16 (CV A16), and enterovirus 71 (E71).
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Most of the samples were collected at the time of the two
outbreaks in May, 2022 and August, 2022.

RESULTS

We identified 718 new HFMD patients (161 adult cases)
with the first peak of cases in May, 2022 (27.6%), followed
by another peak in August, 2022 (29.7%), with a slight rise
again in September, 2022 (14.1%) (Fig.1). The clinicoepi-
demiological characteristics of cases are shown in Table I.
We divided the cases into two groups according to age:
Group A including cases under 18 years of age, and Group
B including cases over 18 years. We observed that as the
age increased, there was a linear fall in male to female ratio
(Fig. 2).

Of the 161 adults with HFMD, 23 had a positive family
history of HFMD (mainly in child members of the family).
In 341 (61.2%) children and 29 (18%) adults, mild fever and
constitutional symptoms appeared 24-48 hours before the
onset of typical cutaneous and mouth lesions (Table I).
Oral involvement was seen in the form of labial, palatal,
buccal, and tongue lesions. The patients had varying
degrees of the typical vesicular lesions on their hands, feet,
elbows, or buttocks. Clinical features seen exclusively in
children included upper respiratory catarrh in 10.5%,
painful deglutition in 18.5%, and lethargy or irritability in
16.3% cases. For mild dehydration or high grade fever
fever (>39.4°C), 19 (3.41%) of children required hospita-
lization. Most admissions were done due to high grade
fever. None of the hospitalized cases had any clinical signs
consistent with meningitis.

Of the  409 patients whose samples were sent for, 385
cases  were positive for IgM CV-A6, CV-A16 and EV-71
antibodies, most commonly detected viral antibodies were
against CV-A6.

DISCUSSION

India has experienced a sudden resurgence of HFMD in
the last six months, with the virus  spreading to many cities

of the country [4]. Between 2009 to 2019, the epidemio-
logical map of India [5] reported only 38 sporadic cases of
HFMD from Rajasthan, depicting a significantly lower
incidence of HFMD than what we observed during the
pandemic outbreak. Though, HFMD is a contagious virus
typically affecting young children, it rarely involves adults
[6]. During the current outbreak, our study encountered a
significant proportion of adult cases. This plethora of
adult cases could perhaps be attributable to a viral
mutation in the picornavirus family amidst the COVID-19
pandemic. Other peculiar features of our cases, which
differ from the traditional clinical description of HFMD,
were the involvement of buttocks in a large number of
cases and presence of large bullous lesions, unlike the
classical lesions of HFMD.

Though infection with EV-71, CV-A6 and CV-A16 are
self-limiting,  they may rarely lead to serious complications
like aseptic meningoencephalitis [7,8]. We did not find any
such case. We encountered 10 patients with shedding of
nails or onychomadesis, as reported earlier [6].

Conventionally, HFMD cases tend to cluster between
February and May [6]. We believe that since the COVID-19
outbreak took place from January to March, 2022, the
upsurgence of HFMD patients got delayed. COVID-19

Fig. 2 Change in sex ratio of patients presenting with hand foot
mouth disease with increasing age.

Table I Clinical Features of Patients With Hand Foot Mouth
Disease, Rajasthan, April-October, 2022 (N= 718)

Clinical features Age (≤18 y) Age (>18 y)
(n=557) (n=161)

Involvement of buttocks 302 (54.2) 23 (14.3)
Acral 549 (98.6) 156 (96.9)
Mucosal 469 (84.2) 74 (46)
Associated symptoms

Fever 341 (61.2) 29 (18)
Pruritus/burning sensation 202 (36.3) 128 (79.5)
Nail changes during recovery 9 (1.6) 1 (0.6)

All values are in frequency (%).

Fig. 1 Month-wise incidences of patients with hand foot mouth
disease.
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could cause genetic changes in the existing strains of
these viruses. Considering the sudden resurgence of
cases post-pandemic, it is advisable to perform genome
sequencing on these strains to find out how it is currently
different from its ancestral form.

Co-infections with SARS-CoV-2 and EV-71 are very likely
to happen in the spring. Additionally, the HFMD and
COVID-19 share routes of transmission including the hands-
to-oral pathway and respiratory droplets. In this study, the
highest frequency of HFMD was seen in cases between the
ages of 0-3 years (38%). These findings are in concordance
with previous reports [9]. Jiang, et al. [10] has raised
concerns about children being infected with both COVID-19
and another viral infection, such as dengue virus, influenza
virus and enterovirus. A report by Wu, et al. [11] also found
that around half of children with COVID-19 also had another
respiratory illness at the same time. Our study; however, did
not assess the presence of co-infection with COVID-19.

Due to the absence of any existing literature, our study
was limited by the absence of any comparison of the
current outbreak from pre-pandemic outbreaks and out-
breaks from other places during the same time.

In conclusion, our study highlights that there has been a
sudden surge in cases of HFMD in both children and adults
in Rajasthan during the ongoing COVID-19 pan-demic.
Surveillance programs are needed to identify the causes
behind this spike and researchers, healthcare pro-viders, and
the medical community should play a vital role in enhancing
public awareness, especially among mothers, to decrease or
even prevent the incidence of future HFMD outbreaks.
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WHAT THIS STUDY ADDS?

• We report a sudden surge in cases of hand foot and mouth disease in both children and adults in Rajasthan,
during the ongoing COVID-19 pandemic.

• Majority of cases were caused by coxsackie virus A6.
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