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Abstract 
 

Introduction: To highlight the current state of the problem of mumps in the world and the Russian Federation. Materials and methods: 

Electronic resources PubMed, eLIBRARY, CyberLeninka were used as research materials. Research methods-analysis and generalization of 

scientific literature. The study of population immunity to mumps in the study area was carried out using serological research methods. Results: 

Despite the success of vaccination, there is a widespread but uneven spread of mumps infection in various regions of the world, both in the form 

of sporadic cases and large epidemic outbreaks. Evaluation of population immunity to mumps in the study area (2018) revealed a fairly high 

number of seronegative individuals (the largest number was found among adults 20-39 years of age). In addition to vaccination failures among 

vaccinated children, the main cause of the outbreak is a decrease in the intensity of post-vaccination immunity among the adult population. The 

immune defense created by the vaccine strain does not have the same intensity and duration as in a natural infection, and some genotypes of 

"wild" variants of the mumps virus can break through the immune barrier, causing the disease. Antigenic differences between vaccine and 

circulating strains, and a low inoculation dose may contribute to weakening the immune system and reducing the effectiveness of mass 

vaccination. Conclusion: The ways of solution for anticipating the unfavorable epidemic situation for mumps are proposed. 
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Introduction 

In the second decade of the XXI century, mumps continues to 

attract the attention of scientists and practitioners around the 
world for its epidemiological, social and economic significance. 

A widespread but uneven spread of mumps infection has been 

found in various regions of the world: in Europe, the Eastern 

Mediterranean, South-East Asia, Africa, America, and the 

Western Pacific [1,2]. 

In mumps there is not only a lesion of glandular organs (mumps, 

submandibulitis, sublinguitis, pancreatitis, orchitis, prostatitis, 

oophoritis – 5% of cases in girls, mastitis – 31% of cases in girls 

older than 14 years, thyroiditis, dacryoadenitis), but also due to 

long - term circulation of the pathogen in the blood, it is possible 

to develop sufficiently clinically significant severe conditions-

serous meningitis and meningoencephalitis, myelitis, 
encephalomyelitis, cranial nerve damage. In the outcome, mumps 

often leads to residual effects of Central nervous system damage, 

forms infertility in men (50% of cases older than 25 years) and 

secondary diabetes mellitus among the population living in large 

cities with a population of more than 1 million and in small 

industrial centers of the Russian Federation [3]. 

The WHO classifies mumps as infections that can be eliminated 

by means of specific vaccination. The WHO goal of reducing the 

incidence rate to 1 or less per 100,000 population in Russia by 

2010 or earlier was achieved (2009 – the registered incidence rate 

was 0.65 per 100,000). However, currently the incidence is 

registered in many countries of the world, both in the form of 

sporadic cases and in the form of large epidemic outbreaks.  

Materials and method 

Electronic resources PubMed, eLIBRARY, and CyberLeninka 

were used as research materials. Research methods-analysis and 
generalization of scientific literature. The study of population 

immunity (n=593) to mumps in the study area (2018) was carried 

out by serological method using the test system of Vector Best 

"Vectorparotit–IgM", "Vectorparotit-IgG". 

 

Results and discussion 

The viral nature of mumps was first established in 1934 by 
researchers E. Goodpascher and K. Johnson. The mumps virus is 

assigned to the family Paramyxoviridae, the genus Rubulavirus. 

The mumps virus has the following biological properties: a 

spherical virion with a diameter of 100-300 nm; the genome is 

represented by a single-stranded, non-segmented infectious RNA 

that includes seven genes organized by 3’ - NP-P-M-F-SH-HN-

L-5’. An important role in the acquisition of surface proteins play 

hemagglutinin neuraminidase (HN) and the fusion protein (F), 

responsible for adhesion and aggregation of viral envelope with 
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the cell membrane, and that they formed neutralizing antibodies 

[2]. 

Currently, there are 12 virus genotypes circulating in the world 

(A, B, C, D, E, F, G, H, I, K, L), identified based on differences 

in the nucleotide sequence of the SH and HN transmembrane 

protein genes. Heterogeneity in the nucleotide sequence of wild 

virus genes is from 6 to 20% [2,4,5]. Along with the endogenous 

circulation of a specific genotype of the virus in a separate 

territory, exogenous (imported) strains of the mumps virus can 

also appear.  For example, in Australia in 2007-2008. with a wide 

endogenous circulation of genotype j virus in recent years (2015), 
the predominance of the circulating mumps virus of genotype G 

was established [6]. 

In the world practice over the last ten years circulating virus 

mumps - a genotype G as the most widely distributed, found most 

frequently in epidemiological investigation of major outbreaks 

(20 cases) in the US, the UK, the Netherlands, Australia, South of 

China, Canada, Norway, India, Scotland, Israel, Japan, Korea and 

France [5-15]. Genotype F of the virus is circulating in Central 

China, and genotype K of the virus is circulating in Vietnam [16-

18]. 

In our country, since the introduction of mass routine 

immunization of children against mumps (since 1981), within the 

framework of the National calendar of preventive vaccinations, 
as well as throughout the world, there has been a decrease in the 

incidence of mumps (from 483,0 to 1,38 per 100 thousand 

population in 2018) (Figure 1) [19,20]. 

 

 
 

Figure 1. Dynamics of mumps incidence in the Russian Federation (in terms of 100 thousand people). 

 

 

When analyzing the incidence of mumps according to Federal 

statistical observation data in the period 2016-2018, the risk 

territory - the North Caucasus Federal district-was revealed in 

comparison with the level of mumps incidence in the Russian 

Federation [21]. 

A comparative assessment of the age-sex structure of patients 

with mumps has established a shift in the incidence of 

adolescents who attend secondary schools, and adults. Currently, 
the proportion of school children and adults aged 17-19 and 20-

25 years is more than 60% [6,7,12]. Thus, in the study area (Perm 

region), 34 cases (94,5%) out of 36 cases in 2018 occurred in 

adults of working age – from 18 to 49 years [22]. On the territory 

of the Russian Federation, 2 genotypes of the mumps - C and H 

virus have been etiologically decoded on the territory of the 

Siberian Federal district [23]. At the moment, the circulating 

strain of the virus in other territories of the Russian Federation 

and, most importantly, in the territories of risk remains, 

unfortunately, etiologically unknown. 

In the Russian Federation, the standard for providing specialized 
medical care for children does not provide for etiological 

laboratory diagnostics for mumps. In the existing clinical 

recommendations for providing medical care to children, the use 

of the enzyme immunoassay method is recommended as a 

confirmatory laboratory test, and in the case of verification of 

atypical forms of infection, the molecular biological method is 

recommended [24-26]. 

Specific IgM antibodies to mumps are detected on day 1-4 after 

the first clinical symptoms appear, their concentration rapidly 

increases and becomes maximum by day 40-50 of the disease. It 

is believed that their diagnostic value increases with the fifth day 
of the disease. At the same time, specific IgM antibodies to 

mumps may be absent or circulate for a short time in vaccinated 

individuals [27,28]. The presence of specific IgG antibodies to 

mumps in the blood serum of patients does not allow establishing 

the period of limitation for the development of the disease. In this 

case, the dynamic increase in the titer of specific IgG antibodies 

to the mumps virus 4 or more times in the second blood sample, 

2-3 weeks after the onset of the disease, is considered to be 

diagnostically significant [15,20]. 

In the Russian Federation, to confirm the clinical diagnosis of 

mumps by the serological method, domestic test systems are used 
for conducting enzyme immunoassay of the following 

manufacturers: «Vector-best», «Ecolab», and «Bioservice», 

which are focused only on qualitative and semi-quantitative 
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determination of the level of specific antibodies to mumps. 

National certified test systems for PCR diagnostics in our country 

remain undeveloped [29,30]. 

During the outbreak in the study area of the mumps from 

November 2017 to February 2018 with the number of victims 12 

aged 21 to 27 years in 100% of individuals, the mumps was 

confirmed by serological method using the test system of vector 

best CJSC "Vectorparotit–IgM", "Vectorparotit-IgG". Of the 12 

cases, specific IgM antibodies to the EP virus were detected in 4 

people (33,3%), and a dynamic 4-fold increase in specific IgG 

antibodies was detected in 8 people (66,7%). The conducted 
screening serological dynamic examination of communicating 

individuals with the source of the infectious agent revealed 

initially 26 (84%) seropositive individuals and 2 (6%) - with 

doubtful results (the coefficient of positivity of antibodies-IgG 

was 0.8-1.0), in the future there was an increase in the number of 

cases with doubtful results to 3 (10%). 

The use of molecular genetic methods (PCR) among patients 

previously vaccinated against mumps in the study of non - 

invasive biological material-the contents of a buccal smear and 

nasopharyngeal washes is the most informative for verification of 

EP [2,15,31]. The mumps virus is detected within 9 days of the 
onset of clinical symptoms [2,32,33]. However, among 

vaccinated individuals, virus isolation is short-lived and occurs 

up to 2-3 days [15,28]. The information content of the diagnostic 

methods used, molecular genetic and serological, in everyday 

clinical and epidemiological practice depends directly on the 

duration of the disease. The greatest diagnostic significance in 

confirming the diagnosis in the first days of the disease is the 

method of back-transcriptase PCR (OT-PCR) with real-time 

detection, which allows detecting the genetic material of the 

mumps virus in the contents of nasopharengial and buccal smears 

from patients with mumps [15,20,31]. The use of the PCR 

method in clinical practice as a confirmatory test allows for the 
etiological interpretation of patients with mumps infection, and 

timely prescribing adequate and systemic therapy for patients, on 

the one hand. On the other hand, the use of this method in 

epidemiological practice makes it possible to determine the 

circulating genotypes of the virus in a specific territory-

endogenous strains, differentiate endogenous circulating strains 

of mumps from imported (exogenous) ones, isolate "wild" 

mumps viruses and compare them with the vaccine strain, 

confirm or exclude post-vaccination complications, and identify 

changes in the mumps virus itself of an adaptive and 

phylogenetic nature [4,5,34]. 
In the world of clinical and epidemiological practice, along with 

enzyme immunoassay, the OTP-PCR method is widely used. It is 

used to determine the causes and conditions of the spread of large 

epidemic outbreaks during epidemiological investigation. Thus, 

the OT-PCR method was used for typing biological material in 

epidemic outbreaks in Germany (2008-2011), the USA (2016), 

Canada (2007-2017), Australia (2007-2015), France (2013), 

Norway (2016), Israel (2017) [6,7,15,23,31,35,36]. In the Udmurt 

Republic (2008), in the course of a detailed epidemiological 

investigation of an epidemic outbreak of mumps with a number 

of 176 cases, along with serological methods, the molecular 

genetic method of OT-PCR was used in the diagnosis of mumps-
nucleic acids were isolated using the "QIAmp Viral RNA Mini 

Kit", "Qiagen", Germany.  Among patients with common clinical 

manifestations of mumps, an identical pathogen of the mumps 

virus with common biological properties was found [20]. 

In the Russian Federation the procedure for the identification, 

treatment, isolation of patients, official records and statistical 

monitoring of cases of mumps in accordance with the applicable 

sanitary and epidemiological regulations "Prevention of measles, 

rubella and mumps", which is approved by the Chief state 

sanitary doctor of the Russian Federation from 28 July 2011 

Before the start of mass vaccine prevention in 1970-1980, up to 

300-600 thousand people per year were ill, for comparison, in 

2018, 2027 cases of mumps were registered in the Russian 
Federation [21]. 

Implemented mumps vaccination in the Russian Federation, 

conducted since 1981, has reduced the level of morbidity and 

mortality, the severity coefficient with a significant reduction in 

complications-more than 2500 lives were saved, about 2,5 

million cases of serous meningitis were prevented, as well as tens 

of thousands of cases of orchitis, oophoritis, pancreatitis, and 

later diabetes, mastitis, and premature abortions. At the moment, 

more than 200 million people have been vaccinated. In order to 

achieve sufficient population immunity to mumps, the coverage 

of preventive vaccinations among decreed individuals must be at 
least 95%.  In Russia, since 2002, the coverage of timely 

vaccination has exceeded 97,5% annually. At the same time, the 

immune layer in mumps did not reach the standard level. For 

example, in 2007-2011, among the total population of Moscow 

and the Moscow region, the proportion of seronegative 

individuals with mumps in different age groups ranged from 

4,0% at the age of 40-49 to 21,4% at the age of 20-29 and 16,7% 

in 30-39-year-olds [20,44].  At the same time in 2017-2018 there 

was an increase in the incidence of mumps to 3,03 per 100000 

population and 1,38 respectively [20,37]. 

In the world practice of mumps vaccination, the following 

vaccine strains are used: Jeryl Linn and its derivative Rit 43/85 
(USA), Leningrad-3 (Russia), Urabe, Hoshino, Torit, Miyahara 

(Japan), Leningrad-Zagreb (Croatia), Rubine (Switzerland), 

Sofia-6 (Bulgaria) [29]. 

In the Russian Federation specific prophylaxis is carried out a 

live mumps vaccine in the National vaccination calendar and 

calendar epidemic indications (administered within 7 days after 

identification of the first patient in the epidemic focus). In our 

country for the implementation of vaccine prevention, mumps is 

licensed and registered in accordance with the established 

procedure-mumps monovaccine, mumps-measles vaccine, and 

associated vaccine (measles-mumps-rubella). Mono - and divacin 
is a cultural live dry vaccine, produced by NPO "Microgen". 

They produce vaccines from the Leningrad-3 strain, which is 

cultivated in the primary culture of Japanese quail fibroblasts. 

Mumps monovaccine and divaccine contain more than 20000 

TCD50 viruses of the Leningrad-3 strain in one inoculation dose 

[37]. 

Associated vaccins measles-mumps-rubella have been registered 

for the prevention of  MMR-II - a vaccine manufactured by 

«Merck Sharp and Dome» (USA), containing the Geryl-Linn 

vaccine strain as a mumps component (at least 20000 TCD50 in 1 

dose). MMR-II is the world's first registered combined vaccine 

for measles, mumps, and rubella. The MMR-II vaccine is 
characterized by high safety, low reactogenicity and high 

immunogenic activity [38-41]. The Priorix vaccine-a vaccine 

manufactured by GlaxoSmithKline (Belgium) as a mumps 
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component contains 103,7 TCD50 of the RIT43/85 strain 

(derived from Jeryl-Linn) in 1 dose, as in the case of MMR-II, 

and is cultured separately on a chicken embryo cell culture. 

Vaccina measles-mumps-rubella produced by Serum Institute 

(India), where Leningrad - Zagreb is used as a vaccine strain (at 

least 5000 TCD50 in 1 dose), cell substrates for mumps it is 

fibroblasts of chicken embryos [20,37,42]. Currently, the national 

combined vaccine (measles-mumps-rubella) "Vaktrivir" is being 

registered by the state [43]. 

The assessment of population immunity (n=593) to mumps in the 

study area (2018) revealed a fairly high number of seronegative 
individuals. Among children aged 3-4 years, their share was 

9,5%, in 16-17 year olds – 6%, among 20-29 year olds – 13,3%, 

30-39 year olds -19,4%, and in 40-49 year olds – 8,4%. The 

largest number of seronegative individuals was found among 

adults 20-39 years of age. At the same Time, the national 

calendar of preventive vaccinations does not specify a decreed 

age group for revaccination among adults. 

In the second half of the XX century in many countries mass 

vaccination of mumps was introduced into national immunization 

programs and the incidence decreased significantly. At the same 

time, the unfavorable epidemic situation in the mumps continues 
to grow – the outbreak incidence is registered in groups with 

ideal vaccination coverage (up to 98%). According to M. Maillet 

(2013), P. A. Maple (2015) and V. S. Fields (2019), two doses of 

the vaccine were previously given to 62-92% of individuals 

[2,7,15]. The main reasons and conditions for the occurrence of 

epidemic outbreaks were the lack of regulatory coverage of 

vaccination and revaccination in the past among the decreed 

groups, vaccination failures among vaccinated people, a decrease 

in post-vaccination immunity, untimely and ineffective 

implementation of primary anti-epidemic (preventive) measures 

in the emerging foci of infection [2,10,45]. According to G. E. 

Nelson (2013), C. V. Cardemil (2017), A. M. May (2017), M. 
Marin (2018) found that after applying the third dose of the 

vaccine to contact persons in outbreaks, against the background 

of high coverage previously with two doses of the vaccine in 

secondary schools and universities as a preventive measure, the 

incidence stopped [44-47]. 

In the context of measles elimination at logical "cleans" 

immunization measles to 55 years to use vaccine measles-mumps 

vaccine or measles-mumps-rubella, because it is not vaccinated 

against measles face, most likely earlier, did not vaccinate and 

from mumps. Meanwhile, in the Russian Federation, the national 

calendar of preventive vaccinations does not define a decreed age 
group for revaccination among adults. For example, measles 

vaccination is given to adults under 55 who are not ill, have not 

been vaccinated, or have been vaccinated once; rubella 

vaccination is given to women between 18 and 25 years of age 

who have not been ill, have not been vaccinated, have been 

vaccinated once, or do not have information about rubella 

vaccinations. 

The lack of production control of produced vaccines for the 

prevention of mumps-full compliance of the applied vaccine 

strain with circulating "wild" strains causes insufficient 

protection of the population from circulating "wild" strains 

[12,16,48]. The immune defense created by the vaccine strain 
does not have the same intensity and duration as in a natural 

infection, and some genotypes of "wild" variants of the mumps 

virus can break through the immune barrier, causing the disease 

[31,49]. Antigenic differences between vaccine and circulating 

strains, and a low inoculation dose may contribute to weakening 

immunity and reducing the effectiveness of mass vaccination 

[44,47,50]. Due to the possibility of adaptive and phylogenetic 

variability of the circulating mumps strain, it is necessary to 

introduce a regulated production control of compliance of the 

used vaccine strain with the circulating "wild" virus strains 

[12,16,31]. 

Conclusion 

The ongoing epidemic problem of mumps in the Russian 

Federation, the shift in the incidence of diseases in the age 

structure of patients in the direction of adolescence and adults 

dictates the need to develop and implement a standard definition 

of a clinical case of mumps in order to correctly verify the 

diagnosis, followed by laboratory confirmation of the clinical 

diagnosis, taking into account the available epidemiological data.  

In addition to vaccination failures among vaccinated children, the 

main cause of the outbreak is a decrease in the intensity of post-
vaccination immunity among the adult population. In the context 

of the implementation of "clean-up" immunization against 

measles, the introduction of a planned revaccination vaccination 

for adults in the framework of the National calendar of preventive 

vaccinations currently requires scientific justification. 

To prevent an unfavorable epidemic situation in the case of 

mumps, it is necessary to implement a regulated production 

control over the use of vaccine strains with the determination of 

the correspondence between the vaccine and circulating strains of 

the mumps virus with the justification of an adequate vaccination 

dose.. 

References 
 
1. Uminova NV, Kondaurova EO, Pogarsky IV, Kovaleva LG. Mumps. 

Clinic, epidemiology and genotypes of the virus. Health of 

Kyrgyzstan. 2018; 2: 102-104. 

2. Maple PA. Application of Oral Fluid Assays in Support of Mumps, 

Rubella and Varicella Control Programs. Vaccines (Basel). 2015; 3: 

988-1003. 

3. Uminova NV, Kontorova EA, Balaev N. In: Preventive vaccination 

of measles, mumps and rubella: challenges, problems and realities. 

Edtrs: Artyushenko VS, Of Controv NA, Rossoshanskaya NV, 

Sidorenko ES, Gafarov RR, et al.  Epidemiology and vaccinal 

prevention. 2011; 4: 40-44. 

4. Jin L, Örvell C, Myers R, Nakayama T, Forcic D, et al. Genomic 

diversity of mumps virus and global distribution of the 12 genotypes. 

Rev Med Virol. 2015; 25: 85-101.  

5. Bodewes R, van Rooijen K, Cremer J, van Binnendijk R. Optimizing 

molecular surveillance of mumps genotype G viruses. Infect Genet 

Evol. 2019; 69: 230-234.  

6. Westphal DW, Eastwood A, Levy A, Davies J, Huppatz C, et al.  A 

protracted mumps outbreak in Western Australia despite high 

vaccine coverage: a population-based surveillance study. Lancet 

Infect Dis. 2019; 19: 30498-30495. 

7. Fields VS, Safi H, Waters C, Dillaha J, Capelle L, et al. Mumps in a 

highly vaccinated Marshallese community in Arkansas, USA: an 

outbreak report. Lancet Infect Dis. 2019; 19: 185-192.  

8. Li D, Chen ZF, Yang XH, Pan WY, Wang Q, et al.  Epidemiological 

and pathogenic characteristics of mumps in Fujian province, 2005-

2017. Zhonghua Liu Xing Bing Xue Za Zhi. 2018; 39: 1356-1361.  



 

 

 
 

Arch Clin Res Trials. 2020;1(1):103 Page 2 of 6 

 
 

9. Gouma S, Vermeire T, Van Gucht S, Martens L, Hutse V, et al. 

Differences in antigenic sites and other functional regions between 

genotype A and G mumps virus surface protein. Sci Rep. 2018. 

10. Cui A, Zhu Z, Mao N, Si Y, Ma Y, et al. Assessment of one-dose 

mumps-containing vaccine effectiveness on wild-type genotype F 

mumps viruses circulating in mainland China. Vaccine. 2018; 36: 

5725-5731.  

11. Vaidya SR, Tilavat SM, Hamde VS, Bhattad DR. Outbreak of 

mumps virus genotype G infection in tribal individuals during 2016-

17 in India. Microbiol Immunol. 2018; 62: 517-523.  

12. Willocks LJ, Guerendiain D, Austin HI, Morrison KE, Cameron RL, 

et al.  An outbreak of mumps with genetic strain variation in a highly 

vaccinated student population in Scotland. Epidemiology and 

Infection. 2017; 145: 3219-3225.  

13. Werber D, Hoffmann A, Santibanez S, Mankertz A, Sagebiel D. 

Large measles outbreak introduced by asylum seekers and spread 

among the insufficiently vaccinated resident population, Berlin, 

October 2014 to August 2015. Euro Surveill. 2017; 22: 30599. 

14. Park SH. Resurgence of mumps in Korea. Infect Chemother. 2015; 

47: 1-11.  

15. Maillet M, Bouvat E, Robert N, Baccard-Longère M, Morel-Baccard 

C, et al. Mumps outbreak and laboratory diagnosis. J Clin Virol. 

2015; 62: 14-19.  

16. Liang Y, Che Y, Yang B, Zhan F, Li H, et al. Immunogenicity and 

Safety of an F-Genotype Attenuated Mumps Vaccine in Healthy 8- 

to 24-Month-Old Children. J Infect Dis. 2019; 219: 50-58.  

17. Liu W, Deng L, Lin X, Wang X, Ma Y, et al. Importation of Mumps 

Virus Genotype K to China from Vietnam. Emerg Infect Dis. 2018; 

24: 774-778.   

18. Zengel J, Phan SI, Pickar A, Xu P, He B. Immunogenicity of mumps 

virus vaccine candidates matching circulating genotypes in the 

United States and China. Vaccine. 2017; 35: 3988-3994.  

19. Agafonov AP. Epidemic mumps. Modern ideas about the causative 

agent, clinical features, diagnosis, prevention. Novosibirsk: JSC 

"Medical biological Union”. 2007.  

20. Kharchenko GA, Kimirilova OG. Epidemic mumps in children-

relevance of the problem. Children's Infections. 2017; 16: 28-31.  

21. On the state of the sanitary-epidemiological well-being of the 

population in the Russian Federation in 2018 [Electronic resource]: 

state report. 

[http://15.rospotrebnadzor.ru/documents/10156/384533df-1c98-

4f8d-b399-9904979be7fd] (accessed September 28, 2019). 

22. On the state of the sanitary-epidemiological well-being of the 

population in the Perm Territory in 2018 [Electronic resource]: state 

report. [http://59.rospotrebnadzor.ru/rss_all/-

/asset_publisher/Kq6J/content/id/1568562] (accessed September 20, 

2019). 

23. Agafonov AP, Neverov AA, Kameneva SN. Isolation, genotyping 

and analysis of the complete nucleotide sequence of the Siberian 

mumps virus isolate. Epidemiology and vaccine prevention. 2007; 5: 

34-41. 

24. Clinical recommendations (treatment Protocol) for providing 

medical care to children with mumps. 

[http://niidi.ru/dotAsset/011ddcf1-9b27-4554-8a21-

df1af0354db2.pdf] (Accessed 28.09.2019). 

25. About the approval of the standard of specialized medical care for 

children with mumps of mild severity [Electronic resource]: order of 

the Ministry of health of the Russian Federation №830n of 

November 9, 2012. Access from the reference legal system 

"ConsultantPlus". 

26. About the approval of the standard of specialized medical care for 

children with severe mumps [Electronic resource]: order of the 

Ministry of health of the Russian Federation No. 832n of November 

9, 2012. Access from the reference legal system "ConsultantPlus". 

27. Rota JS, Rosen JB, Doll MK, Hickma CJ, Zimmerman CM, et al. 

Comparison of the sensitivity of laboratory diagnostic methods from 

a well-characterized outbreak of mumps in New York City in 2009. 

Clin Vaccine Immunol. 2013; 20: 391–396.  

28. Mankertz A, Beutel U, Schmidt FJ, Borgmann S, Wenzel JJ, et al. 

Laboratory-based investigation of suspected mumps cases submitted 

to the German National Reference Centre for Measles, Mumps, and 

Rubella, 2008 to 2013. Int J Med Microbiol. 2015; 305: 619-626.  

29. Kontorova EO, Uminova N. In: Danilov VV, Borisova TK, 

Nikonova AA, Cantarow NA, Alexander KS, et al. Verification of 

the outbreak of mumps on the territory of the Udmurt Republic in 

2008. Infection and immunity. 2013; 3: 141-142. 

30. Uminova NV, Kontorova EA, Balaev NV, Artyushenko VS, 

Kontorov NA, et al. In: Preventive vaccination of measles, mumps 

and rubella: challenges, problems and realities. Sidorenko ES, 

Gafarov RR, Zverev VV: Edtrs. Epidemiology and Vaccination. 

2011; 4: 40-44.  

31. L'Huillier AG, Eshaghi A, Racey CS, Ogbulafor K, Lombos E, et al. 

Laboratory testing and phylogenetic analysis during a mumps 

outbreak in Ontario, Canada. Virol J. 2018; 15: 98.  

32. Hatchette T, Davidson R, Clay S, Pettipas J, Leblanc J, et al. 

Laboratory diagnosis of mumps in a partially immunized population: 

the Nova Scotia experience. Can J Infect Dis Med Microbiol. 2009; 

20: 157-162.   

33. Jin L, Vyse A, Brown DWG. The role of RT-PCR assay of oral fluid 

for diagnosis and surveillance of measles, mumps and rubella. Bull. 

World Health Organ. 2002; 80: 76–77.  

34. Willocks LJ, Guerendiain D, Austin HI, Morrison KE, Cameron RL, 

et al. An outbreak of mumps with genetic strain variation in a highly 

vaccinated student population in Scotland. Epidemiol Infect. 2017; 

145: 3219-3225. 

35. Tan KE, Anderson M, Krajden M, Petric M, Mak A, et al.  Mumps 

virus detection during an outbreak in a highly unvaccinated 

population in British Columbia. Can J Public Health. 2011; 102: 47–

50. 

36. Indenbaum V, Hübschen JM, Stein-Zamir C, Mendelson E, Sofer D, 

et al. Ongoing mumps outbreak in Israel, January to August 2017. 

Euro Surveill. 2017; 22. 

37. Tatochenko VK, Ozeretskovsky NA. Fedorov a.m. 

Immunoprophylaxis-2011: reference book.  Moscow: IPK 

Continent-Press, 2011: 196. 

38. MMR-II vaccine Prescribing Information [Internet]. Merck Sharp 

and Dohme Corp. 

[https://www.merck.com/product/usa/pi_circulars/m/mmr_ii/mmr_ii

_pi.pdf] (accessed 10.10.2019).  

39. Cutts FT, Henderson RH, Clements CJ, Chen RT,  Patriarca PA. 

Principles of measles control. Bull WHO. 1991; 69: 1-7.  

40. Demicheli V, Rivetti A, Debalini MG,  Di Pietrantonj C. Vaccines 

for measles, mumps and rubella in children. Cochrane Database of 

Systematic Reviews. 

41. Dos Santos BA, Ranieri TS, Bercini M,  Schermann MT, Famer S, et 

al. An evaluation of the adverse reaction potential of three measles-

mumps-rubella combination vaccines. Rev PanamSalud Publica. 

2002; 12: 240-246. 

42. Shamsutdinova OA. Live attenuated vaccine for the immunization. 

Infection and immunity. 2017; 7: 107-116.   

43. The national immunobiological company has developed a new 

combined vaccine "Vaktrivir" for the prevention of measles, rubella 

and mumps. Epidemiology and vaccine prevention. 2017; 16: 75. 

44. Nozdracheva AV, Semenenko TA, Rusakova EV, Guseva EV, 

Ivanova MY, et al. State of population immunity to measles, rubella 



 

 

 
 

Arch Clin Res Trials. 2020;1(1):103 Page 2 of 6 

 
 

and mumps viruses in the population of Moscow in 2016-2017. 

Epidemiology and infectious diseases. Topical issue. 2019; 9: 31-38.  

45. Cardemil CV, Dahl RM, James L, Wannemuehler K, Gary HE, et al. 

Effectiveness of a third dose of MMR vaccine for mumps outbreak 

control. N Engl J Med. 2017; 947–956.  

46. Marin M, Marlow M, Moore KL, Patel M.  Recommendation of the 

Advisory Committee on Immunization Practices for Use of a Third 

Dose of Mumps Virus-Containing Vaccine in Persons at Increased 

Risk for Mumps During an Outbreak. Morb Mortal Wkly Rep. 2018; 

67: 33-38.   

47. Nelson GE, Aguon A, Valencia E, Oliva R, Guerrero ML, et al. 

Epidemiology of a mumps outbreak in a highly vaccinated island 

population and use of a third dose of measles-mumps-rubella vaccine 

for outbreak control—Guam 2009 to 2010. Pediatr Infect Dis J. 

2013; 32: 374–380.  

48. May AM, Rieder CA, Rowe RJ. Emergent lineages of mumps virus 

suggest the need for a polyvalent vaccine. Int J Infect Dis. 2017; 66: 

1–4.  

49. Nunn A, Masud S, Krajden M, Naus M, Jassem AN. Diagnostic 

Yield of Laboratory Methods and Value of Viral Genotyping during 

an Outbreak of Mumps in a Partially Vaccinated Population in 

British Columbia. Canada J Clin Microbiol. 2018; 56.  

50. Lewnard JA, Grad YH. Vaccine waning and mumps re-emergence in 

the United States. Sci Transl Med. 2018; 21. 

 

 

 

 

 

 

 

 
 

 

*Correspondence: Semerikov Vadislav Vasilievich , Doctor of Medical 
Sciences, Professor of the Department of Microbiology, Perm City Pharmacy 
Academy, Pоlevaya Str. 2, Perm, Russia, Tel: +7 (342)236-46-15, E-mail: 

metodkkib1@yandex.ru 
 
Rec: Jul 13, 2020; Acc: Aug 03, 2020; Pub: Aug 05, 2020 

Arch Clin Res Trials. 2020;1(1):103 

DOI: gsl.acrt.2020.000103 

 

Copyright © 2020 The Author(s). This is an open-access article distrib-

uted under the terms of the Creative Commons Attribution 4.0 Interna-

tional License (CC-BY). 

 


