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Rubella is a typically mild contagious disease caused 
by the rubella virus.1 However, when a pregnant 
woman is infected with rubella virus, fetal death 

or congenital rubella syndrome (CRS) can occur.1 The 
number of rubella and CRS cases has been reduced 
in many countries as a result of rubella vaccinations.2 
To prevent the occurrence of CRS, the World Health 
Organization (WHO) Global Vaccine Action Plan 2011–
2020 set the goal of achieving rubella elimination in at 
least five WHO regions by 2020.3 

In Japan, an estimated 100 000 cases of rubella 
occurred every year and outbreaks occurred approximately 
every 5 years until about 1990. With routine immuniza-
tions, the scale of the epidemics has been shrinking and 
the length of time between epidemics has been growing 
longer. The last outbreak occurred in 2012–2013, with 
more than 17 000 cases of rubella and 45 cases of CRS.4 
From 2013 to mid-2018, only sporadic or imported cases 
of rubella were reported in Japan.4,5 However, an upsurge of 
rubella cases was observed between July and August 2018 
in the south Kanto region (Chiba, Kanagawa and Tokyo 
prefectures), and epidemics were subsequently reported 
in regions of Japan.6 In 2018, 2917 cases of rubella were 
reported, marking the second largest epidemic since 2008, 
when rubella was classified as a notifiable disease in Japan.6 
During the first half 2019, 1935 cases of rubella and three 
cases of CRS were reported.7 The characteristics of rubella 
epidemics in Osaka prefecture are described in this text. We 
also speculate about the cause of the nationwide epidemics.

In total, 123 cases of rubella were reported in 2018 
and 118 cases were reported in 2019 (weeks 1–27) 
(Fig.  1a). The first rubella case in Osaka prefecture was 
reported in week 17 of 2018 (Fig. 1a). After the third case 

was reported in week 34 of 2018, cases of rubella were 
regularly reported until week 20 of 2019. Among 241 cases 
reported in 2018–2019, 176 (73.0%) occurred in males. 
The median patient ages were 40 (range: 1–71) years for 
males and 32 (range: 0–65) years for females. Vaccination 
history was unknown in most cases (163 cases, 67.6%), 
followed by no history of vaccination (57 cases, 23.7%), 
one dose (18 cases, 7.5%), and two-doses (three cases, 
1.2%).

Among the 241 cases reported in 2018-2019, 
genotypes could be determined in 119 cases. Genotypes 
were classified as genotype 1E (118/119; 99.2%) and 
2B (1/119; 0.8%) (Fig.  1b). All genotype 1E strains 
belonged to genotype 1E lineage 2, and the genotype 2B 
strain belonged to genotype 2B lineage 1 (Fig. 1b).8 All 
genotype 1E strains detected after week 34 of 2018 in 
Osaka prefecture were closely related to each other with 
99.2–100% nucleotide identity and the representative 
strains detected before and after week 34 in the Kanto 
region (accession numbers: LC466969, LC422203, 
LC422829, LC422204 and LC422205) with 100% 
nucleotide identity.

The rubella epidemic in Osaka prefecture was part 
of a large ongoing epidemic of rubella across Japan. Most 
patients were adult males born on or before 1 April 1979, 
who had not been targeted for routine rubella immuniza-
tion during childhood, and males and females born on or 
after 2 April 1979 with low vaccination coverage. After 
the 2012–2013 epidemic, the seropositive proportion 
(haemagglutination-inhibition antibody titre ≥1:8) of the 
total population remained steady at 91.0% (5148/5656). 
However, among males in their 30s to 50s the seroposi-
tive proportion was 84.2% (974/1157) in 2017, in line 
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2018–2019 rubella epidemic was caused by the expan-
sion from a single source or several sources in Kanto 
region. This is because the epidemiological link of most 
cases is unclear, which is a limitation of the current study. 
The number of rubella cases related to importation from 
South-eastern and East Asia doubled in Japan in 2018, 
compared with the number over the past four years.10

We believe that the epidemic may be in part attrib-
utable to immunization strategies that left a susceptible 
population in Japan as well as potential introduction of 

with that observed before the 2012–2013 epidemic in 
Japan.9 Therefore, insufficient vaccine coverage may 
have created a situation in which a new epidemic of ru-
bella emerged in Japan when rubella virus was imported.

The 2012–2013 epidemic was caused by rubella 
virus strains with a variety of genetic backgrounds, sug-
gesting that these strains were introduced from multiple 
sources.8 In contrast, the 2018–2019 epidemic was 
mainly caused by rubella virus strains with the same or 
very close genetic background. It is unclear whether the 

Fig. 1	 Weekly distribution of (a) the number of reported rubella cases and (b) the number of detected rubella 
viruses in 2018–2019

	 Suspected cases of rubella were identified according to the diagnostic criteria of the Ministry of Health, Labour and Welfare 
of Japan. These criteria include a fever, systemic rashes and lymphadenopathy. All of the patients with clinically diagnosed 
rubella were immediately reported to the local government from all hospitals and clinics in Osaka under the law of the Act on 
the Prevention of Infectious Diseases and Medical Care for Patients with Infectious Diseases. In principle, specimens (including 
blood, throat swabs and urine) were collected from almost all patients with rubella and used for nucleic acid amplification testing 
(NAT) because it has been obligatory for all cases to be confirmed via NAT since January 2018. For NAT-positive specimens, the 
molecular window region (739 nucleotides; 8731–9469) within the E1 protein-coding region was amplified and sequenced.8 All 
sequences were submitted to GenBank (deposited in GenBank under accession numbers LC406753, LC428034 LC428032, 
LC428033, LC428035, and LC485342–LC485455). The genotype and lineage were determined via maximum-likelihood phy-
logram of the molecular window region (739 nucleotides) within the E1 protein-coding region using MEGA version 7.0 (https://
www.megasoftware.net/)  and the Tamura-Nei model (data not shown). The data for the weekly distribution of rubella in Japan 
were retrieved from the website of the National Institute of Infectious Diseases of Japan.6,7

0

50

100

150

200

250

0

5

10

15

20

1 5 9 13 17 21 25 29 33 37 41 45 49 1 5 9 13 17 21 25

Osaka

Japan

0

2

4

6

8

10

12

1 5 9 13 17 21 25 29 33 37 41 45 49 1 5 9 13 17 21 25

1E-L2

2B-L1

2018

N
um

be
r 

of
  r

ub
el

la
 c

as
es

 in
 O

sa
ka

N
um

be
r 

of
  r

ub
el

la
 v

iru
s 

in
 O

sa
ka

N
um

be
r 

of
 r

ub
el

la
 c

as
es

 in
 J

ap
an

2019

Osaka

Kanto 
region

(a)

(b)

https://www.megasoftware.net/
https://www.megasoftware.net/


WPSAR Vol 11, No 2, 2020  | doi: 10.5365/wpsar.2019.10.3.001 https://ojs.wpro.who.int/50

Kanbayashi et alUpsurge of rubella in Osaka, Japan

rubella virus from other countries. Although the WHO 
position paper on rubella vaccines, published in July 
2011, stated that the effect of a selective immuniza-
tion policy is limited,11 the current outbreak highlights 
that high vaccination coverage with two doses of a 
rubella-containing vaccine targeting children as well as 
adults who are hard-to-reach and vulnerable is needed 
to eliminate rubella. The Ministry of Health, Labour and 
Welfare of Japan began subsidizing antibody testing and 
vaccination costs for 16.1 million adult males to raise 
the vaccine coverage, as indicated by rubella antibody 
seropositivity of the target generation to at least 90% by 
the end of 2021. The lessons learnt from this outbreak 
can be of value to achieve rubella elimination for other 
countries that have introduced or have planned  selective 
immunization policies.

Acknowledgements

We thank the staff of the Osaka Prefectural Government, 
health centres in Osaka, the Osaka Institute of Public 
Health, the Sakai City Institute of Public Health, the 
Osaka Infectious Disease Surveillance Center and the 
clinicians who collected clinical specimens for supporting 
our work. In addition, we thank Enago for the English 
language review.

Funding

This study was partially supported by JSPS KAKENHI 
grant numbers 26860453 18K17367 and a grant-in-aid 
from the Japan Agency for Medical Research and Devel-
opment, AMED (JP18fk0108013).

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

1. 	 Reef S, Plotkin SA. Rubella vaccine. In: Plotkin SA, Orenstein 
W, Offit P, editors. Vaccines. 6th ed. Philadelphia, PA: Saun-
ders; 2013. pp. 688–717. doi:10.1016/B978-1-4557-0090-
5.00038-0

2. 	 Plotkin SA. The history of rubella and rubella vaccination 
leading to elimination. Clin Infect Dis. 2006 Nov 1;43 Suppl 
3:S164–8. doi:10.1086/505950 pmid:16998777

3. 	 Global Vaccine Action Plan 2011-2020: Geneva: World 
Health Organization; 2013. Available from: https://www.
who.int / immunization/global_vaccine_action_plan/GVAP_
doc_2011_2020/en/

4. 	 Rubella and congenital rubella syndrome in Japan as of Janu-
ary 2018. Tokyo: National Institute of Infectious Diseases; 
2018.  Avalable from: https://www.niid.go.jp/niid/en/research-
e/865-iasr/7944-457te.html?tmpl=component&print=1&layo
ut=default, accessed 11 March 2020.

5. 	 Kanbayashi D, Kurata T, Nishino Y, Orii F, Takii Y, Kinoshita M, 
et al. Rubella virus genotype 1E in travelers returning to Japan 
from Indonesia, 2017. Emerg Infect Dis. 2018 Sep;24(9):1763–
5. doi:10.3201/eid2409.180621 pmid:30124420

6. 	 Cumulative rubella cases by week, 2012–2018 (week 1–52) 
(based on diagnosed week as of 7 January 2019). Tokyo: 
National Institute of Infectious Diseases;  2018 [cited 4 June 
2019]. Available from: https://www.niid.go.jp/niid//images/
idsc/disease/rubella/2018pdf/rube18-52.pdf

7. 	 Cumulative rubella cases by week, 2013–2019 (week 1–27). 
Tokyo: National Institute of Infectious Diseases; 2019 [cited 
22 July 2019]. Available from: https://www.niid.go.jp/niid//
images/idsc/disease/rubella/2019pdf/rube19-27.pdf

8. 	 Mori Y, Miyoshi M, Kikuchi M, Sekine M, Umezawa M, 
Saikusa M, et al. Molecular epidemiology of rubella virus 
strains detected around the time of the 2012-2013 epidemic 
in Japan. Front Microbiol. 2017 Aug 9;8:1513. doi:10.3389/
fmicb.2017.01513 pmid:28848523

9. 	 National epidemiological surveillance of vaccine-preventable 
diseases: seroprevalance of VPDs; 2011. Tokyo: National Insti-
tute of Infectious Diseases; 2017. Available from: https://www.
niid.go.jp/niid/ja/y-graphs/1600-yosoku-index-e.html

10. Trends in notifications of imported cases among select notifi-
able infectious diseases in Japan. Tokyo: National Institute of 
Infectious Diseases; 2019. Available from: https://www.niid.
go.jp/niid/images/epi/imported/PDF/20190318_WebupIm-
portedIDsrevised.pdf

11. Rubella vaccines: WHO position paper. Weekly epidemiologi-
cal record. 2011 Jul 15;29(86):301-16.

https://doi.org/10.1016/B978-1-4557-0090-5.00038-0
https://doi.org/10.1016/B978-1-4557-0090-5.00038-0
https://doi.org/10.1086/505950
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16998777&dopt=Abstract
https://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_2011_2020/en/
https://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_2011_2020/en/
https://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_2011_2020/en/
https://www.niid.go.jp/niid/en/research-e/865-iasr/7944-457te.html?tmpl=component&print=1&layout=default
https://www.niid.go.jp/niid/en/research-e/865-iasr/7944-457te.html?tmpl=component&print=1&layout=default
https://www.niid.go.jp/niid/en/research-e/865-iasr/7944-457te.html?tmpl=component&print=1&layout=default
https://doi.org/10.3201/eid2409.180621
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30124420&dopt=Abstract
https://www.niid.go.jp/niid//images/idsc/disease/rubella/2018pdf/rube18-52.pdf
https://www.niid.go.jp/niid//images/idsc/disease/rubella/2018pdf/rube18-52.pdf
https://www.niid.go.jp/niid//images/idsc/disease/rubella/2019pdf/rube19-27.pdf
https://www.niid.go.jp/niid//images/idsc/disease/rubella/2019pdf/rube19-27.pdf
https://doi.org/10.3389/fmicb.2017.01513
https://doi.org/10.3389/fmicb.2017.01513
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28848523&dopt=Abstract
https://www.niid.go.jp/niid/ja/y-graphs/1600-yosoku-index-e.html
https://www.niid.go.jp/niid/ja/y-graphs/1600-yosoku-index-e.html
https://www.niid.go.jp/niid/images/epi/imported/PDF/20190318_WebupImportedIDsrevised.pdf
https://www.niid.go.jp/niid/images/epi/imported/PDF/20190318_WebupImportedIDsrevised.pdf
https://www.niid.go.jp/niid/images/epi/imported/PDF/20190318_WebupImportedIDsrevised.pdf

