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The world's first vaccine to prevent hand-foot-and-mouth disease

Overview of the HFMD Vaccine Market in China
Bio Valley www.bioon.com  2018-04-24 17:50  Source: Yaodu

Hand-foot-and-mouth disease (HFMD) is an infectious disease caused by enteroviruses. It occurs mostly in infants
under the age of 5, but it also affects adolescents and sometimes affects adults. It can cause fever and rashes and
ulcers in the hands, feet, mouth and other parts. Some patients can cause neurological complications such as
myocarditis, pulmonary edema, aseptic meningoencephalitis and polio-like paralysis. There are more than 20
enteroviruses that cause hand-foot-and-mouth disease, of which Cox Asckievirus A16 (Cox A16) and Enterovirus 71
(EV71) are the most common.

Since 1981 the first time found in Shanghai, China has found more than a dozen provinces and cities such as
Beijing, Hebei, Tianjin, Fujian, Jilin, Shandong, Hubei, Xining and Guangdong reported this disease. In 1983, the
outbreak of hand-foot-and-mouth disease caused by Cox A16 occurred in Tianjin. More than 7,000 cases occurred
between May and October, after two years of sporadic epidemics, outbreaks occurred in 1986 again, and the
incidence of two outbreaks in nurseries and kindergartens reached 2.3% and 1.9%, respectively. In 1995, Wuhan
Virus Research Institute isolated EV71 virus from hand-foot-and-mouth disease patients. In 1998, Shenzhen Health
and Epidemic Prevention Station also isolated two EV71 viruses from patients with hand-foot-and-mouth disease.

According to the National Center for Disease Control and Prevention, since 2007, hand-foot-and-mouth disease
associated with EV71 infection has continued to be prevalent in infants and young children in China, with a high
incidence rate and a certain proportion of deaths. In 2008-2015, a total of 13.8 million cases of hand-foot-and-mouth
disease were reported in China, with an average annual incidence rate of 147 cases/100,000 persons, about 130,000
cases of severe cases, and more than 3,300 deaths; Among the cases of hand-foot-and-mouth disease with laboratory
pathogenic diagnosis results, the positive proportions of EV71, Coxsackie A group 16 (CV-A16) and other
enteroviruses were 44%, 25% and 31%, respectively. Among them, EV71 was positive in 74% of critical cases and
93% of deaths. At present, the most effective way to treat symptomatic treatment of effective diseases is to vaccinate
school-age children.

Enterovirus EV71

EV71 is a positive-sense single-stranded RNA virus, enterovirus belonging to the picoRNA virales picoRNA
viridae, with a genome length of approximately 7500 bases, there is only one open reading frame that encodes a
polyprotein, this polyprotein is further hydrolyzed and cleaved to produce four structural proteins (VP1-VP4) and
seven non-structural proteins (2A-2C and 3A-3D), with 5' and 3' non-coding regions on both sides. (UTRs). Based on
the difference in nucleotide sequence of the full-length VP1 region, EV71 can be divided into 7 genotypes of A, B, C,
D, E, F and G, among them, the A genotype has only one member, namely the prototype strain of EV71 - BrCr strain;
The B and C genotypes are further divided into BO-B7 and C1-C6 gene subtypes. EV71 of each genotype is causing
HFMD outbreaks with severe cases and deaths in various countries and regions, therefore, the difference in genotype
is not the only factor determining the virulence of EV71, the relationship between viral virulence and viral genotype
is not clear. B genotype and C genotype are widely distributed, and the main genotypes of B genotype include the
United States, Australia, Colombia, Singapore, parts of mainland China, Taiwan, and Malaysia; the main distribution
areas of the C genotype include the United States, Australia, Europe, China, Taiwan, Canada, and Malaysia. The C4
subtype is the dominant genotype of EV71 in China since 1998. It can be further divided into C4a and C4b branches.
The C4a branch is the absolute dominant subtype of more severe and HFMD cases in China in 2007. China's EV71
vaccine is based on the C4a virus strain.
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Basic information of Hand-Foot-and-Mouth Vaccine “Yierlaifu”

Generic Name: Enterovirus 71 Inactivated Vaccine (Vero Cell)

Product Name: Yi Er Laifu

English name: Enterovirus Type 71 Vaccine, Inactivated (Vero Cell)

Ingredients and traits: This product is inoculated with African green monkey kidney cells (Vero cells for

short) with enterovirus type 71 (EV71 HO7 strain). It is prepared by culturing,
harvesting virus solution, inactivating virus, concentrating, purifying and adsorbing
aluminum hydroxide. It is a milky white suspension liquid, which can be separated by
precipitation and easily shaken.

Main ingredients: Inactivated EV71 virus

Excipients: Aluminum hydroxide, sodium chloride, disodium hydrogen phosphate, sodium
dihydrogen phosphate, water for injection, etc.

Research and development process of Hand-mouth-and-foot vaccine "Yierlafu"

Beijing Kexing Biological Products Co., Ltd. has been developing EV71 vaccine since 2008, completed preclinical
research in December 2009, and was approved to conduct clinical trials in December 2010. It has become one of the
first batch of EV71 vaccines approved for clinical research in mainland China. Phase III clinical trial was unmasked
in March 2013, the clinical trial results of more than 10,000 cases showed that the protection rate of EV71 caused by
hand-foot-and-mouth disease was 94.6%, and the protection rate of severe hand-foot-mouth disease caused by EV71
reached 100.0%. It is the only vaccine that has been observed to have a strong protective effect. The clinical results
show that the vaccine is safe, effective, mature in production process and stable in product quality. Relevant research
results have been published in international authoritative academic journals such as “New England Medicine”,
“Vaccine”, and “Journal of Infectious Diseases”. The specific development process is shown in the following figure:

Overview of the Hand-Foot-and-Mouth Disease Vaccine Market in China

Zhang Jing, a researcher at the National Center for Disease Control and Prevention, said that if the population
vaccination rate is high enough, an immune barrier will be created, and the incidence of hand, foot and mouth disease
caused by EV71 will drop significantly. According to the survey data of the National Center for Disease Control and
Prevention, after 2016, in areas with relatively high vaccination rates, severe Hand-foot-and-mouth disease and death
have declined.

The China Center for Disease Control and Prevention’s "Analysis of the Characteristics of
Hand-Foot-and-Mouth Diseases in China from 2010 to 2017"

According to the recommendations of the National Center for Disease Control and Prevention, due to the highest
incidence in the 1-year-old group, EV71 vaccine is best vaccinated within 6-12 months of age, with 2 doses per child,
one month apart. Using the birth rate of newborns which was 18 million in the year of 2016, and based on RMB 188
the contract price of EV71 vaccine, at the same time, referring to the benchmarked "varicella vaccine (the annual
peak of the batch is about 20 million)", the industry estimates: The domestic market size of EV71 vaccine can reach 7
billion Yuan.

In recent years, China's vaccine market has grown at a compound annual growth rate of 5%. By 2020, the total
scale is expected to exceed 15 billion yuan. As a blank product, the EV71 vaccine quickly occupied a certain market
scale. As far as related companies are concerned, competition and cooperation coexist on the road to market
development.

The EV71 hand-foot-and-mouth disease vaccine is an innovative vaccine developed by China. It is suitable for the
children of 6 months to 3 years old who are susceptible to EV71. It is suitable for prevention of hand-foot-and-mouth
disease caused by EV71 by more than 90%. Check the CFDA official website, there are currently three
manufacturing companies of hand-foot-and-mouth vaccines (listed below).

In December 2015, the State Food and Drug Administration approved the EV71 vaccine of Beijing Kexing
Biological Products Co., Ltd. (Beijing Kexing) and the Institute of Medical Biology of the Chinese Academy of
Medical Sciences (Kunming Institute), among which Beijing Kexing is the Vero cell carrier, Kunming Institute is the
diploid cell carrier. In 2017, the EV71 vaccine (Vero cells) of Wuhan Institute of Biological Products Co., Ltd.
(Wuhan Institute) was approved for marketing. In 2016, Beijing Kexing shipped 4.6 million doses of EV71 vaccine,
and Kunming Institute shipped 4.155 million doses. In the first nine months of 2017, a total of 98.22 million doses
were shipped, an increase of 79.6% over the same period of last year. Among them, Kunming was granted 5.527
million doses, Beijing Kexing was approved to ship 1.765 million doses, and Wuhan was approved to ship 2.53
million doses, as shown below.

Since the beginning of 2018, Beijing Kexing has reversed its trend. It has shipped a total of 4.986 million doses at
the end of March, and its production has been still continuing. The amount of approval shipped by Kunming was
about 2.74 million, and the number of shipments issued by Wuhan was still zero.



According to the data of various batches of shipment, Kunming has an annual production capacity of about 8
million doses, Wuhan has a production capacity of about 10 million doses, and Beijing Kexing's annual production
capacity may reach 15 million doses. However, after all, the number of batches shipped cannot replace the actual
market sales. The amount of shipments from the opening of the year cannot explain the level of the whole year. With
the changes of the epidemic, the improvement of parents' understanding and the solution of the problem of self-
payment in some areas, the growth of the EV71 vaccine market has become a fixed trend. At that time, the
competition of the three companies will become more intense.

Conclusion

Vaccination is the most economical and effective measure to prevent and control infectious diseases. It is of great
significance to safeguard the safety and health of the people. Therefore, while strengthening vaccine supervision and
ensuring vaccine safety and effectiveness, the state also strongly encourages domestic enterprises to carry out
research and development of innovative vaccines, thereby improving the overall competitiveness of China's vaccine
manufacturers. In the high season of hand-foot-and-mouth disease, China has enough vaccine supply, to benefit the
majority of infants and young children group, it is hoped that parents will actively cooperate and take the initiative to
give children a hand, foot and mouth vaccine, thereby reducing the risk of children suffering from diseases and
reducing the incidence of hand-foot-and-mouth disease reducing the serious and death caused by the disease.
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