
[image: cover]


[image: ]



Enterovirus 71 in Europe: A Briefing


Madeddu Silvia and Giuseppina Sanna*


Department of Biomedical Sciences, University of Cagliari, Italy


*Corresponding author:     Giuseppina Sanna, Department of Biomedical Sciences, University of Cagliari, Monserrato (CA), Italy, Tel: +39-070-6754161; Email:   g.sanna@unica.it


Submission: [image: ] February 28, 2018; Published:   [image: ] March 22, 2018



Abstract 

Enterovirus A71 (EV-A71) was first identified in California in 1969 and described in 1974 by Schmidt et al. Since then it has been implicated in more than 10 small and large outbreaks world-wide. Wide epidemic of hand, foot and mouth disease (HFMD), generally benign, occurred in Japan in 1973 and 1978. Important outbreaks with brain stem encephalitis and high mortality rates have been described in Europe in the 1970s (Bulgaria and Hungary in 1975 and 1978 respectively), in Malaysia in 1997 and Taiwan in 1998 and in Asia-Pacific region, including China and Korea. Recently, EV-A71 epidemics have been reported in European countries, such as the Netherlands, France, Spain. EV-A71 infection causes hand-foot- mouth disease, herpangina, fever and usually resolves spontaneously and do not need specific treatment, however, can sometimes induces a variety of neurological complications, including encephalitis, aseptic meningitis, pulmonary edema and acute flaccid paralysis that can be fatal. In this review we focus on enterovirus A71 infections, summarizing that one's occurred in Europe which have raised particular concern about the potential emergence of EV-A71 as a worldwide health threat.

Keywords:   Enterovirus A71; Outbreaks; Clinical features; CNS involvement 





Introduction


Enterovirus A71 (EV-A71) is a positive single-stranded RNA virus belonging to the Picornaviridae family, genus Enterovirus, species Enterovirus A (EV-A) that includes also Coxsackievirus A6 (CV-A6), coxsackievirus A16 (CV-A16), and 22 other serotypes [1]. EV-A71 and CV-A16 are the main causative pathogens of hand, foot and mouth disease (HFMD). HFMD is a highly contagious viral infection that usually affects infants and children younger than 5 years old and is characterized by fever, a maculopapular rash with blisters on hands, feet, ulcers inside or around the mouth. The incidence of HFMD caused by EV-A71 is less than that one caused by coxsackie virus A16, however, EV-A71 is a neurotropic virus, that occasionally involves the central nervous system (CNS), and induces different neurological complications that can even be fatal [2,3]. In recent years, there have been an increasing number of reports of HFMD outbreaks with fatal cases due to EV-A71 in various countries.


EV-A71 has been classified into 3 genogroups (A-C), 12 subgenogroups (A, B0-B5, C1-C5) [3] and 3 new genogroups (D- F), recently identified [4-6]. Only B and C genogroups are known to be associated with outbreaks. Subgenogroups B4, B5 and C4 are mainly restricted to Asian countries while C1 and C2 circulate in Europe [7-10] predominantly within the past 2 decades, and a recent introduction of C4 genotype has been reported [11]. Disease activity is generally seasonal, and infections occur in the summer and early fall in temperate areas of the world. EV-A71 cause a systemic infection after ingestion and replication in the gastrointestinal tract. The transmission route is predominantly via the faeco-oral route, but can also spread by hand contact with secretions and autoinoculation to the mouth, nose or eyes and in respiratory droplets. EV-A71 is easily transmitted in the developing countries because of crowded environments and poor sanitary conditions. In this review, we provide a short update about EV-A71 infections and earlier outbreaks in Europe.

Clinical Features, Laboratory Diagnosis and Treatment

EV-A71 clinical manifestations have included hand-foot-mouth disease, herpangina, fever and neurologic disease. HFMD mainly affects infants and children, high incidence and severity was shown in young debilitate children with weakened immune systems, rather than in adults [3,12]. The symptoms of HFMD in children are usually mild, comprising fever, loss of appetite, and a rash with blisters, which usually resolve spontaneously. However, EV-A71 can cause more severe neurological complications compared with other enterovirus serotypes, including brainstem encephalitis and acute flaccid paralysis [13-16]. Clinical reports highlight 4 phases in EV-A71: HFMD/herpangina, CNS involvement, cardiopulmonary failure (pulmonary edema and hemorrhage with left ventricular failure), and recovery (last phase). Mainly EV-A71 infections remain at phase 1, some progress to neurological complications, and a few advances to the most severe conditions, phase 3. Some survivors of third phase have long-term sequelae during convalescence (last phase) [17]. Neurological symptoms or rash that usually affect patients under age 5, appear within 3 to 5 days after the onset of fever or skin lesions. However, patients show neurological manifestations without the skin or oral mucosal lesions typical of HFMD.

The diagnosis of EV based on real-time reverse-transcription PCR (RT-PCR) is a rapid sensitive and diagnostic approach which has become the standard method over virus isolation that is labour-intensive and time consuming. Specific RT-PCR assays have been developed for EV-A71 [18,19]. And directly performed from clinical specimens, on respiratory or rectal swabs, vesicle fluid, stool sample, and occasionally from skin-vesicle fluid, rather than cerebrospinal fluid (CSF), blood or urine. Despite the medical and socio economic impact of EV-A71 infections, antiviral therapy/ treatment is currently ineffective. There is no enterovirus vaccine other than polio vaccine approved for human use in Europe. Vaccines against EV-A71 recently have been approved and are now available in China, it is an inactivated vaccine that is administered by injection.

Earlier Outbreaks in Europe


The number of EV-A71 -associated HFMD cases was relatively low in Europe compared to that one's in the Asia-Pacific region. After the Epidemic events occurred in Bulgaria and Hungary in 1975 and 1978, respectively, only sporadic with mild illnesses, mainly of FHMD has been associated to EV-A71 [8,20]. In a study from Norway [21], EV-A71 was detected in stool specimens from healthy children. Considering that HFMD is not under surveillance in Europe and healthy individuals are usually not the subjects under surveillance, the prevalence of EV-A71 may be underestimated [22,23]. In 2007, 58 cases of EV-A71 infection requiring hospitalization were reported in Netherlands after a period of low endemicity of 21 years. Strains of genogroup C1 and C2 were observed [22]. In Germany, from 2006 to 2015 an increased detection rates of EV-A71 was recorded and C2 was the predominant subgenogroup. Subgenogroups B5, C1, and C4 have also been identified, but less frequently. A fatal case of enterovirus A71 infection with pulmonary edema occurred in France in April 2007. The virus was identified as subgenogroup C2. In 2014, EV- A71 an outbreak of strain C2 was detected in a nursery school in Italy [24]. This identification has extended the information on the geographic diffusion and clinical relevance of EV-A71 in Europe. In Italy, there is no specific surveillance for EV infections, and the level of EV-A71 diffusion is not known as no information exists on the circulation of this virus. In Spain an outbreak of EV-A71 associated with neurological symptoms has been reported in 2016 and in Sweden, where surveillance was performed for all viral meningoencephalitis events, the EV-A71 displayed C1 genotype [20]. Increased numbers of EV-A71 detections reinforce the need for vigilance for enterovirus infections, especially cases that present with more severe clinical syndromes. Full molecular and biological characterization of the isolates from the current outbreaks will possibly enhance the understanding of the pattern of enterovirus A71 epidemiology in Europe.

Conclusion

EV-A71 was considered one of the top-five global infectious diseases to be kept under strict control, due to its propensity to cause large outbreaks and serious neurologic disease [25] for which there is currently no effective antiviral drug or vaccine. Before 2016, EV-A71 infections have only sporadically been associated with severe events in Europe. European countries should consider the importance of including EV infection in the differential diagnosis of neurological and serious respiratory diseases. Recently, in order to improve EV diagnostics, share data on severe EV infections and monitor the circulation of EV types, has been established European non-polio enterovirus network (ENPEN) [26]. Monitoring the circulation of EV-A71 will be useful to generate a database and integrate the data generated by European and extra-European laboratories. This network will possibly enhance the understanding of the pattern of enterovirus A71 epidemiology in Europe, ensure prompt and adequate diagnosis and initiate appropriate precautions, as well as to provide more accurate and complete epidemiological information.
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