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Abstract
Hand, foot and mouth disease (HFMD) is a  highly contagious viral infectious disease that commonly 

affects small children. Typical clinical symptoms include low-grade fever, malaise and myalgia followed 

by a characteristic maculovesicular eruption on hands, feet and the oral cavity. In most cases, the disease 

is self-limiting, but some severe complications, including pneumonia, meningitis and encephalitis, may 

occasionally occur. The most severe outbreaks of HFMD have been observed in Asia-Pacific region; however, 

epidemics in Europe and America have also occurred in the past. The disease is caused by an infection with 

various members of Picornaviridae family in the genus enterovirus, most commonly by Coxsackievirus A6 

(CVA6), Coxsackievirus A16 (CVA16), and Enterovirus 71 (EV71). 

This report describes the intra-familial transmission of hand, foot and mouth disease between 2 sibling 

children (a 3-year-old girl and a 5-year-old boy) and their immunocompetent mother in Poland. Clinical 

presentation with signs, symptoms and a suggested treatment regime are discussed and illustrated.
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Introduction 
Hand, foot and mouth disease (HFMD) is a  common 

childhood illness most typically seen in children younger 

than 10 years of age and is characterized by fever, mal-

aise and maculovesicular eruptions located mainly on the 

hands, feet and in the mouth, and less often on the but-

tocks. In some cases, nail matrix arrest may be affected.1–3 

However, the disease is usually self-limiting and compli-

cations such as pneumonia, aseptic meningitis, acute flac-

cid paralysis or brainstem encephalitis rarely occur.1,2,4,5

The disease is caused by an infection with various mem-

bers of the Picornaviridae family in the genus enterovirus; 

most commonly by Coxsackievirus A6 (CVA6), Coxsacki-

evirus A16 (CVA16) and Enterovirus 71 (EV71). These are 

small, non-enveloped viruses that consist of a single-strand-

ed, positive-sense RNA. Over 110 genetically distinct en-

teroviruses responsible for infections in humans and non-

human primates have been recognized.4,6 Humans are the 

only known reservoir of the disease. Enteroviruses spread 

via fecal-oral, oral-oral and respiratory routes. The basic 

mode of transmission is the intra-familial path.1 The incu-

bation period ranges from 3 to 6 days; however, the virus 

can be shed in the stool and saliva for several weeks after the 

onset of the primary signs of the infection.4 

HFMD was identified as an enterovirus infection in the 

late 1950s.4,6 Outbreaks of the disease have been mainly due 

to 2 types of Enterovirus A  species: CVA16 and EV71.7,8 

A series of EV-A71 epidemics was observed in the Asia-Pa-

cific region between 1997 and 2010, while the recent out-

breaks of severe HFMD in the United States were caused 

by CVA6, as in Finland.6,7 Certain symptoms are associated 

with each of the 2 virus infections: CVA6 causes nail shed-

ding during the convalescence period, while CVA16 leads 

to the formation of large, vesicular eruptions.4 

Enterovirus infections remain an important public 

health problem, mainly due to the HFMD-associated com-

plications during epidemics. Currently, there is no caus-

ative treatment or effective vaccinations available; how-

ever, several vaccines are being investigated for the HFMD 

application.4,6 Due to the high infectivity, the restrictive 

hygienic procedures in limiting interpersonal spread and 

isolation of symptomatic cases are essential in preventing 

HFMD transmission and controlling the outbreaks.9

In this paper, we present a case of intra-familial trans-

mission of hand, foot and mouth disease between 2 chil-

dren attending kindergarten and their generally healthy 

adult relative in Poland. Prodromal signs, clinical presen-

tation, diagnostics, prophylaxis, and treatment options 

are also discussed.

Case report 
A 3-year-old female child attended the oral pathology 

office due to maculovesicular skin eruptions affecting 

perioral region, accompanied by a sore throat and moder-

ately severe discomfort while consuming sweet and acidic 

food and beverages. These symptoms were preceded by 

a mild fever and fatigue, which had appeared 2 days be-

fore the development of skin and mucosal lesions.

Despite the illness, the child was considered generally 

healthy. No allergies or nutritional intolerances were re-

ported by the child’s parents. The patient had not trav-

eled abroad in the past year, but she had started to attend 

a kindergarten 2 weeks before. 

Informed consent was obtained from the parent as a part 

of the routine protocol prior to the clinical examination. 

On examination, red macules, papules and vesicles where 

revealed in the perioral area, on the hands, the soles of the 

feet, and buttocks. The lesions where not itchy and mod-

erate discomfort appeared only in the oral area (Fig. 1, 2). 

Du ring the intraoral examination, the redness of the pala-

tal arches and moderately coated tongue were observed 

with no other pathologic eruptions being evident.

Based on the characteristic presentation and localiza-

tion of the lesions on hands, feet, buttocks, and oral re-

gion with no other area of the body involved, the diag-

nosis of  hand, foot and mouth disease was established. 

Meanwhile, the staff of the kindergarten informed the 

parents of another case of HMFD in the facility.

Fig. 2. Maculopapular lesions on a hand of a 3-year-old female patient
Fig. 1. Maculovesicular eruptions with crusts in the perioral area 
of a 3-year-old female patient
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About 2 days after the development of skin lesions in 

this 3-year-old girl, a fever accompanied by a sore throat 

appeared in her 5-year-old brother. These symptoms 

where followed by single reddish macules present on the 

plantar hand surfaces and the soles of the feet. Maculove-

sicular eruptions appeared also on his buttocks. The boy 

reported a transient tenderness of the palms and soles. No 

lesions developed in the perioral area, while intraorally, 

redness and edema, accompanied by a  single vesicular 

eruption on the labial mucosa were observed (Fig. 3). 

Like his sister, the boy was considered generally healthy 

without any relevant medical history. He had not visited 

any foreign countries in the past year, but he was attend-

ing the same kindergarten as his younger sister. Although, 

due to the absence of the perioral lesions, the clinical 

presentation in the boy was not as evident as in his sis-

ter, based on the symptoms and the history, a diagnosis 

of hand, feet and mouth diseases was made.

In both children, the acute symptoms of HFMD lasted 

for approx. 7 days and passed without any complications. 

Exfoliation on the palms and soles appeared during the 

healing stage of the infection. This sign was evident in the 

boy and insignificantly marked in his sister (Fig. 4, 5).

The evaluation of the  full blood count, anti-strepto-

lysin  O (ASO) and C-reactive protein (CRP) levels per-

formed on the 5-year-old boy 2 weeks after the primary 

signs of  the infection did not show any abnormalities. 

Also, no pathologies were revealed in the urinalysis.

Approximately 5 weeks after the acute phase of the dis-

ease, onychomadesis appeared in both children (Fig. 6).

At the same time when the boy started to suffer the 

prodromal signs of the HFMD, flu-like symptoms, in-

cluding malaise, fever, muscle pain, and sore throat, also 

appeared in the children’s mother. It was followed by 

a very limited reddish rash on the palms and soles with no 

other pathologic findings. Simultaneously, she reported 

tenderness of the hands and feet. All the symptoms sub-

sided within 3–4 days. The female was generally healthy; 

she did not report any complaints and was not using any 

dental appliances. Considering the history of HFMD in 

her children and based on very discrete, but rather char-

acteristic clinical symptoms, this female patient was also 

diagnosed with HFMD.

Fig. 3. A vesicular eruption on the lower lip of a 5-year-old male patient

Fig. 4. Exfoliation of soles in a 5-year-old male patient

Fig. 5. Exfoliation of palms in a 5-year-old male patient 

Fig. 6. Onychomadesis on the right thumb with visible Beau’s line 
in 3-year-old female patient
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No specific treatment was induced in the members 

of this family, apart from antipyretic drug containing 

paracetamol prescribed for the boy patient during the 

1st day of the infection. Due to the high infectivity of the 

disease, a  disinfecting mouth rinse and a  restrictive hy-

gienic regime was recommended.

Discussion 
Greater exposure to microbial vectors due to changing 

travel habits and lifestyles, occupational migration, mili-

tary conflicts, and climate changes, which has occurred 

in recent times, leads to an increasing frequency of in-

fections caused by new or old, re-emerging viruses. The 

recurrences of known pathogens and the evolution of ad-

ditional new variants should be considered. HFMD pre-

dominantly affects infants and small children. As a highly 

contagious disease, it spreads rapidly in childcare facili-

ties and among family members. Although normally the 

course of the disease is not very dramatic, the morbid-

ity and mortality associated with the recent enterovirus 

outbreaks has demonstrated the urgent need for effective 

antiviral treatment and for more education regarding the 

disease prophylaxis.1,6,9

The case series in this paper has demonstrated that 

HFMD affects not only children or immunocompro-

mised subjects, but in favorable conditions may easily 

spread to a generally healthy adult person. According to 

some reports, approx. 11% of adults become infected af-

ter the exposition to the pathogen, although less than 1% 

of those develop the HFMD clinical symptoms.10,11 Cases 

of immunocompetent adults suffering from HFMD have 

also been described by other authors.10–16 Familial trans-

mission between the child and an adult, similar to the 

situation observed in our case, was presented in 3 case 

series by Kaminska et al.12 Viral transmission occurred 

faster between the infected pediatric patient and an 

adult than between 2 adults. Intra-familial transmission 

between a small child and immunocompetent adults was 

also the subject of case reports by Omaña-Cepeda et al. 

and Tai  et  al.13,14 An unusual location of erythematous 

crusted macules on the scalp, which accompanied a typ-

ical spectrum of clinical symptoms in a generally healthy 

adult, was presented by Andreoni and Colton.15 In that 

case, a  resolution of oral and cutaneous eruptions was 

followed by onychomadesis. Regrowth of new finger-

nails appeared approx. 2 months post infection. A  to-

tal of 5  adult cases of  CVA16-confirmed HFMD with 

similar disease progression were presented by Ramirez-

Fort et al.10 In all the subjects, the prodromal symptoms 

were followed by the development of rash on the palms 

and soles, and to a lesser degree on the facial skin and the 

buttocks. The cutaneous lesions evolved from macules 

to vesicles, followed by erosions. The subsequent des-

quamation was than observed. The authors emphasized 

that erythematous or pruritic macular lesions in HFMD 

may mimic those of secondary syphilis. No systemic 

complications, e.g., encephalitis or myocarditis, where 

observed in those patients. Meanwhile, in an adult case 

study of HFMD presented by Flor de Lima et al., typical 

oro-cutaneous eruptions were followed by the develop-

ment of myopericarditis, rarely described as a complica-

tion of this condition.16

In most cases, HFMD in adults can be easily diag-

nosed based on clinical grounds and the patient’s his-

tory. In  differential diagnosis, several conditions must 

be considered, including varicella zoster, papular urti-

caria, impetigo, or syphilis.10,17 In doubtful cases, rapid 

molecular diagnostic methods should be utilized to 

recognize an enteroviral disease.5 Histopathologic find-

ings, which typically include intense edema, necrotic or 

shadow keratinocytes, and neutrophilic exocytosis with 

T-cell infiltrate, may assist the diagnosis.18 Currently, 

there is neither an effective antiviral therapy, nor an ef-

fective vaccine available for the disease. Supportive care, 

including maintenance of hydration and pain control, to-

gether with antipyretics and optionally antihistamines to 

reduce itching, are recommended for the management of 

patients with HFMD.1,4,6 

It needs to be emphasized that the disease is very conta-

gious and has the potential to spread very quickly through 

a  large population. To avoid major outbreaks, contain-

ment of the disease once it is diagnosed is required. Strict 

implementation of basic protocols like monitoring clean-

liness of the hands, utensils and drinking water, together 

with preventing affected children from attending school 

and other childcare facilities is recommended.2,4,9 
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