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Abstract
The hand-foot-and-mouth syndrome represents a significant clinical and epidemiological challenge in pediatric prac-
tice due to its high contagiousness, rapid spread in organized children's groups, and the absence of specific antiviral 
treatment. This study provides a comprehensive analysis of the clinical characteristics, diagnosis, and management 
of hand-foot-and-mouth syndrome in outpatient settings. The primary etiological agents of this disease are enterovi-
ruses, primarily Coxsackievirus A16 and Enterovirus 71, which demonstrate a strong affinity for epithelial tissues of 
the skin and mucous membranes. The article details the pathogenesis, where viral replication initially occurs in the 
mucosa of the oropharynx and gastrointestinal tract, followed by systemic dissemination through viremia. Clinically, 
the syndrome manifests with a triad of fever, painful enanthema in the oral cavity, and a characteristic vesicular or 
maculopapular rash on the palms, soles, and occasionally on the buttocks or genital area. The study encompassed 
two hundred fifty pediatric patients aged from six months to eighteen years, with eighty-four diagnosed cases of hand-
foot-and-mouth syndrome, constituting thirty-three point six percent of the total sample. The analysis highlights that 
the highest incidence was observed in children under five years old, particularly those attending childcare institutions. 
Diagnosis was primarily clinical, based on typical presentation, as laboratory confirmation was not always accessible 
or required. The study thoroughly describes differential diagnostic approaches, distinguishing hand-foot-and-mouth 
syndrome from other pediatric conditions such as herpetic stomatitis, varicella, scarlet fever, measles, and allergic der-
matitis. A clear set of clinical criteria for diagnosis is proposed, emphasizing the relevance of a syndromic approach in 
the absence of virological confirmation. The article reviews therapeutic tactics, including the use of antipyretics, oral 
antiseptics, local analgesics, and hydration therapy. In the overwhelming majority of cases, symptomatic treatment 
was effective, and the disease had a benign and self-limited course, with resolution typically occurring within seven 
days. No severe complications or hospitalizations were recorded. The study also addresses epidemiological aspects, 
describing several outbreaks in preschool institutions and underlining the role of early recognition and isolation of 
cases to prevent widespread transmission. Practical recommendations are provided for pediatricians and family doc-
tors, aimed at improving outpatient care and enhancing clinical vigilance. Furthermore, the article identifies gaps in 
current diagnostic and treatment protocols and calls for the development of standardized clinical guidelines tailored 
to resource-limited settings. The findings underscore the importance of medical education, parental awareness, and 
timely intervention as critical components of effective disease control. In conclusion, the research contributes to the 
optimization of diagnostic strategies, supports evidence-based symptomatic management, and reinforces the need for 
coordinated public health measures in the context of pediatric infectious diseases.
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Introduction
Hand, Foot, and Mouth Disease (HFMD) is a viral illness that 
typically affects children under the age of five and is character-
ized by hallmark symptoms such as oral lesions and rashes on 
the hands and feet. Coxsackievirus A16 (CV-A16) and Enterovi-
rus A71 (EV-A71) are the main etiological agents of this disease. 
[1-24].

The most common etiological factor of HFMD is Coxsackievi-
rus A16, which has a tropism for epithelial cells of the skin and 
mucous membranes. The pathogenetic mechanism of syndrome 
development includes primary viral replication in the mucosa of 
the oropharynx and gastrointestinal tract, followed by viremia, 
which is accompanied by damage to the epithelial lining of the 
skin and mucous membranes, resulting in characteristic vesicles, 
and also poses a risk of generalized infection affecting the ner-
vous system or myocardium.

The disease is highly contagious and is mainly transmitted via 
the fecal-oral and airborne droplet routes. [2] HFMD becomes 
particularly epidemiologically significant during the summer-au-
tumn period in regions with warm and humid climates, leading 
to annual outbreaks in organized children's groups [2].

The relevance of studying the Hand, Foot, and Mouth syndrome 
lies in its wide prevalence among the pediatric population and 
the high frequency of outbreaks reported in kindergartens and 
schools, contributing to the rapid spread of infection in orga-
nized groups. A notable clinical feature of the disease is its poly-
morphism, which significantly complicates differential diagno-
sis with other infectious and allergic pathologies such as herpes 
infection, scarlet fever, chickenpox, and allergic dermatoses. 
This variability in the clinical presentation often results in diag-
nostic errors at the initial stage [4].

An additional complicating factor is the absence of specific etio-
logical treatment and preventive vaccines for most serotypes of 
the causative agents, limiting the effectiveness of both treatment 
and prevention of the disease. Particular attention is drawn to the 
potential for developing severe complications, including aseptic 
meningitis, encephalitis and myocarditis, which are especially 
characteristic of infections caused by Enterovirus 71. “Coxsack-
ievirus can rarely cause interstitial pneumonia, pancreatitis, and 
pulmonary edema.”  Considering this, and the growing role of 
outpatient care, there is an urgent need to improve clinical algo-
rithms for early detection, diagnosis, timely isolation of patients, 
and organization of supportive therapy [5-7].

Timely identification and accurate diagnosis of Hand, Foot, and 
Mouth syndrome are key factors in preventing complications in 
patients and in curbing further spread of the infection among 
children. The absence of specific therapy underscores the im-
portance of early identification of cases, continuous monitoring 
of their condition, as well as implementation of preventive and 
anti-epidemic measures in child care institutions. This makes the 
study of the clinical course of this disease extremely relevant for 
modern pediatrics and pediatric infectious medicine.

Research Objective
A comprehensive analysis of the clinical manifestations, fre-
quency, and features of the course of Hand, Foot, and Mouth 

syndrome in children in outpatient settings, as well as the im-
provement of diagnostic criteria, evaluation of therapeutic ap-
proaches, identification of the infectious activity of the patho-
gen, and development of recommendations for early detection 
and management of patients in order to prevent the development 
of complications and limit the spread of enteroviral infection. 

Materials and Methods
The study was conducted in outpatient settings from January to 
May 2025. It included 250 children aged from 6 months to 18 
years. Among the 250 patients (100%), 84 (33.6%) were diag-
nosed with enteroviral infection. 166 patients who did not meet 
the conditions of this study were excluded. The diagnosis was 
based on the clinical manifestations of the disease, specifically 
the characteristic rashes (macular rash), most often localized on 
the skin of the hands, feet, and in the oral cavity. To confirm the 
diagnosis of Hand, Foot, and Mouth syndrome, the presence of 
characteristic rash elements in at least one of the typical localiza-
tions (palms, soles, or oral mucosa) in combination with the cor-
responding clinical picture was sufficient, allowing for diagnosis 
without the need for additional laboratory methods.

To analyze current approaches to the diagnosis and treatment 
of Hand, Foot, and Mouth syndrome, as well as to clarify the 
clinical aspects of this disease, a systematic review of scien-
tific literature sources was conducted. The review was carried 
out through searches in international scientific databases such 
as PubMed, Google Scholar, and ResearchGate. Search queries 
included the following key phrases: "Coxsackievirus hand foot 
mouth syndrome children", "Enterovirus infection diagnosis", 
"Hand-foot-mouth disease management", and "Coxsackie A16 
clinical features". This search made it possible to collect a wide 
range of peer-reviewed articles, clinical guidelines, and review 
papers published over the past 5 years. In the process of selecting 
sources, preference was given to articles with up-to-date data on 
the clinical manifestations of the syndrome, diagnostic methods, 
pathogenesis, and therapeutic approaches. The collected infor-
mation was used to improve diagnostic criteria, clarify treatment 
methods, and develop recommendations for early detection and 
management of patients with Hand, Foot, and Mouth syndrome 
in outpatient settings.

Results
The conducted study included 84 children aged from 6 months 
to 18 years, who were diagnosed with Hand, Foot, and Mouth 
syndrome based on clinical examination and specific symptoms. 
The sample accounted for 33.6% of the total number of initially 
examined patients (250 children) who visited the outpatient de-
partment during the period from January to May 2025, as shown 
in Table 1. The remaining 166 children (66.4%) were excluded 
from observation due to the absence of clinical manifestations 
characteristic of this pathology, such as macular rash localized 
on the palms, soles, and oral mucous membranes.

Regarding the gender composition of the sample, male children 
predominated among the examined group: the number of boys 
was 46 (54.8%), while girls accounted for 38 (45.2%). The boy-
to-girl ratio was approximately 1.2:1, indicating a slight predom-
inance of the disease among boys. A similar gender imbalance 
in the distribution of Hand, Foot, and Mouth syndrome cases is 
also confirmed by the study of Wang, Y., Zhang, Y., Zhang, X., et 
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al. (2013) and is likely due to physiological and immunological 
characteristics of the child's body depending on gender, as well 
as behavioral activity differences in children [8].

The analysis of the age structure of the examined patients was 
carried out according to the classification of periods of postem-
bryonic human development. The group of infants (from 1 
month to 1 year) included 12 children (14.3%), indicating a sig-
nificant susceptibility of infants to this infection due to the im-
maturity of the immune system. The early childhood group (1-3 

years) included 30 children (35.7%), which indicates the highest 
vulnerability during this period, when active social interaction 
among children and the formation of primary immune defense 
occur. The preschool age group (3-7 years) consisted of 26 chil-
dren (31.0%), which is also a significant proportion, considering 
the high level of contact among children in this age category. 
The younger school-age group (7–11 years) was represented by 
12 children (14.3%), while the adolescent group (12–18 years) 
included only 4 children (4.7%), confirming the trend of de-
creasing incidence with age, likely due to developed immunity.

Table 1: Age and Gender Distribution of Children with Hand-Foot-and-Mouth Syndrome (n = 84)
Age Group Age Range Gender Number of Children Percentage (%)

Infants 6–12 months Boys – 7 12 14.30%
Girls – 5

Toddlers 1–3 years Boys – 18 30 35.70%
Girls – 12

Preschoolers 3–7 years Boys – 13 26 31.00%
Girls – 13

School-age Children 7–11 years Boys – 6 12 14.30%
Girls – 6

Adolescents 12–18 years Boys – 2 4 4.70%
Girls – 2

Between January and May 2025, 250 children aged 6 months to 
18 years with suspected infectious diseases were examined in 
outpatient settings. Based on clinical analysis, it was established 
that in 84 children (33.6% of the total examined), the clinical 
picture corresponded to the diagnosis of hand-foot-mouth syn-
drome. The remaining 166 children (66.4%) were excluded from 
further analysis due to the absence of typical clinical manifesta-
tions of this disease.

The diagnosis was established based on the clinical picture: 
the presence of characteristic macular rashes on the skin of the 
palms, soles, and oral area, and the corresponding course of the 
disease, which is pathognomonic for this infection.

An analysis of the age structure of children with enteroviral 
etiology showed that the largest proportion consisted of early 
childhood patients (1-3 years old) - 12 children (42.9%) and pre-
school age (3-7 years old) -10 children (35.7%). Infants (1 month 
to 1 year) accounted for 7.1% of cases (2 children), younger 
school age (7-11 years) — 14.3% (4 children), while among 
adolescents (12-18 years), no cases were registered. Thus, the 
highest incidence was observed among younger children, which 
corresponds to the literature data on the increased susceptibility 
of this age group to enteroviral infections.

In terms of gender distribution among the examined children, 
boys predominated: 46 patients (54.8%) compared to 38 girls 
(45.2%). The male-to-female ratio was approximately 1.2:1, in-
dicating a slight predominance of incidence among males, con-
sistent with the study by Wang, Y., Zhang, Y., Zhang, X., et al. 
(2013) [8].

During epidemiological observation, three localized outbreaks 
of hand-foot-mouth syndrome were identified in children's col-
lectives -two preschools and one elementary school. These out-
breaks were characterized by high contagiousness, rapid infec-
tious spread among younger children, and active involvement of 
contacts, as determined anamnesticly.

Within the framework of the study, identification of specific eti-
ological agents was not conducted, as laboratory verification of 
the pathogen was unavailable in outpatient settings. For clinical 
purposes, a syndromic diagnostic approach was used, based on 
the characteristic clinical picture of hand-foot-mouth syndrome. 
It is worth noting that, according to literature, cases with mild 
and moderate courses are most often associated with Coxsack-
ievirus A16, while more severe forms with pronounced intoxi-
cation, persistent febrile fever, and signs of neuroinfection are 
more commonly associated with Enterovirus type 71. However, 
without laboratory confirmation in our study, we cannot reliably 
assert the specific serotype of the pathogen in each case. [1-22]

In the clinical study involving 84 children, a number of char-
acteristic symptoms were identified that allow for a high prob-
ability of diagnosis based on physical examination alone. The 
most pathognomonic sign was macular or maculopapular rashes, 
which in 100% of cases were localized on the palms and soles, 
as also noted in the work of Bondarenko Y, Kulyk D, Pustova N, 
Bilovol A, Makieieva N.  These lesions often had well-defined 
borders, were accompanied by erythema (in 91.7% of patients), 
and could progress to vesicle or superficial erosion formation. 
However, it should be noted that enteroviral infection can also 
manifest as macular rashes on the torso, as shown in photo 1 
[1-22].
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Figure 1: Enteroviral Exanthem on the Torso

Alongside skin lesions, significant changes in the oral mucosa 
were observed - in 94% of cases, signs of aphthous stomati-
tis were detected. Erosions were located on the mucosa of the 
cheeks, lips, tongue, and palate, accompanied by pain that limit-
ed food intake, especially in children under 5 years old (reduced 
appetite was recorded in 78.6%). In 15.5% of children, vesicles 
were additionally observed, which later ruptured, forming super-
ficial erosions with a whitish coating.

Among general symptoms, fever up to 38–39 °C prevailed (in 
85.7% of cases), along with lethargy, irritability, weakness, sore 
throat, and discomfort during swallowing. The fever usually 

lasted from 2 to 4 days and was accompanied by moderate intox-
ication. The general condition in most children was assessed as 
moderate (72.6%), and in 8.3% — severe, which required active 
outpatient monitoring [19-22].

An important diagnostic sign was the symmetrical localization 
of rashes on the palms and soles in combination with erosive 
changes in the mouth — this clinical tandem is typical for hand-
foot-mouth syndrome and allows for its differentiation without 
the use of complex laboratory methods. At the same time, skin 
itching was either absent or minimal, which is also a character-
istic distinction from other dermatoses [22].

Table 2: Clinical Symptoms of Hand, Foot, and Mouth Disease (HFM) Based on Age and Severity 
Age Group Main Symptoms Severity Notes
0–3 years Refusal to eat, increased salivation, 

oral enanthema, fever, irritability
Moderate Children at this age cannot clearly express pain, 

often only behavioral symptoms noted Rash on 
palms and soles (vesicles), ulcers in the mouth

3–6 years Mouth pain, sore throat, fever, rash 
on palms and soles, oral ulcers

Moderate to Severe Children can describe pain (e.g., mouth pain), 
making diagnosis easier

Refusal to eat due to oral pain
6–10 years Sore throat, headache, general weak-

ness, skin rash
Mild to Moderate Less common age group for HFM; symptoms 

often milder
All age groups Rash on palms/soles – 100% Oral 

ulcers – 94% Fever – 86%
— Based on retrospective analysis of 84 children

Refusal to eat – 78,6% Increased sal-
ivation – 40% Irritability – 36%

For the purpose of differential diagnosis, it is important to con-
sider the features of the course of other diseases. For example, 
primary herpes infection is accompanied by a vesicular rash 
mainly on the facial skin and lips, and more pronounced intox-
ication. In scarlet fever — a characteristic “strawberry tongue,” 
symmetrical rash on the trunk, cheek hyperemia with pallor of 
the nasolabial triangle are typical. Chickenpox is characterized 
by polymorphic rashes (spots, papules, vesicles, crusts) on var-
ious parts of the body, including the scalp. Allergic dermatoses 
are usually not accompanied by fever and do not involve lesions 
of the oral mucosa [22-23].

Within the framework of the conducted study, an analysis of 
treatment methods for children with hand-foot-mouth syndrome 
in outpatient settings was carried out, with a focus on symptom-
atic therapy, its effectiveness, and cases of complications.

The main direction of treatment was a symptomatic approach 
aimed at alleviating the main clinical manifestations of the dis-
ease, such as fever, oral pain, and prevention of dehydration. The 
use of antipyretics was necessary in 64 cases (76.2% of patients). 
Ibuprofen in age-appropriate dosages was most commonly used, 
which effectively reduced body temperature and simultaneously 
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alleviated pain. In cases of intolerance or contraindications to 
ibuprofen, paracetamol was used [22,24].

To relieve local pain syndrome caused by lesions of the oral mu-
cosa, local anesthetics in the form of gels and sprays based on 
lidocaine or benzocaine were used in 41 children (48.8%). This 
reduced discomfort during eating and drinking, which in turn 
reduced the risk of dehydration, as also noted in the works of 
Bondarenko Y, Kulyk D, Pustova N, Bilovol A, Makieieva N., 
Robert Koch-Institut. (2025) and the visual analog scale VAS ≤5.

Rehydration therapy was indicated in 22 children (26.2%) who, 
due to pain and general weakness, tended to reduce fluid intake. 
The main method of rehydration was the prescription of oral 
saline solutions, which helped restore the water-electrolyte bal-
ance without the need for hospitalization [22,24].

The evaluation of the effectiveness of supportive therapy showed 
that in 77 patients (91.7%), a significant improvement in clinical 
condition was observed within the first 2-3 days from the start of 
treatment. Fever reduction, decreased oral pain, improved appe-
tite, and general well-being made it possible to complete treat-
ment in outpatient settings without complications. The average 
duration of the clinical course of the disease was 5-7 days. No 
complications were observed within the framework of this study.

Conclusion
As a result of the study, it was established that hand-foot-mouth 
syndrome, caused by Coxsackie A group viruses (mainly A16 
and A6), holds an important place in the structure of enteroviral 
infections, particularly in the pediatric population. The disease 
is characterized by a high level of contagiousness, rapid spread 
in groups, and seasonal activity, which determines its epidemi-
ological significance. The analysis of the available scientific 
literature made it possible to generalize current views on the 
pathogenesis, transmission routes, viral activity characteristics, 
and clinical typology of the infection. It was found that the most 
vulnerable category is children aged 6 months to 5 years, which 
is associated with physiological immaturity of the immune sys-
tem and high contact rates in everyday conditions.

The clinical analysis of the syndrome's course showed the pres-
ence of a specific symptom complex that in most cases allows 
the disease to be recognized already at the primary stage of con-
sultation. The pathognomonic signs included fever, painful ves-
icles in the oral cavity, and symmetrical rashes on the palms and 
soles, which may later spread to other areas of the skin. At the 
same time, variable clinical manifestations are observed, includ-
ing mild or atypical forms, which complicate differential diag-
nosis with such diseases as herpetic stomatitis, chickenpox, al-
lergic dermatitis, and enteroviral exanthema. Therefore, clinical 
reasoning by the physician, based on the analysis of symptom 
dynamics and epidemiological history, plays a key role.

It is important to emphasize that in conditions of limited access 
to specific laboratory confirmation methods (e.g., PCR or se-
rology), especially at the primary healthcare level, clinical di-
agnosis plays a leading role. Its accuracy affects the timeliness 
of diagnosis, the effectiveness of therapeutic measures, and the 
prevention of complications, including neurological or cardiac 
ones that may occur in severe cases of the disease. This work 

systematizes the main diagnostic guidelines that are of practical 
value for clinicians in daily practice.

The study also confirmed that an urgent issue remains the in-
sufficient awareness of this infection both among primary care 
physicians and parents. This situation leads to frequent cases of 
self-treatment or late medical consultation, which in turn con-
tributes to the spread of infection among the child population. 
The paper summarizes clinical markers that should be clearly 
identified during the patient’s examination to improve diagnostic 
accuracy and avoid errors in management tactics.

In summary, it can be stated that an objective understanding 
of the clinical picture of hand-foot-mouth syndrome, thorough 
knowledge of its course variants, careful history-taking, and focus 
on typical signs enable the physician to timely establish a prelim-
inary diagnosis and initiate appropriate symptomatic treatment. 
This, in turn, helps reduce the risk of complications, minimize the 
spread of infection in organized children's groups, and lessen the 
burden of morbidity in the early childhood population.
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