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Abstract. The Western Pacific Region (WPR) is comprised of 37 countries such as China, Japan, Mongolia, Republic
of Korea, The Socialist Republic of Vietnam, Papua-New Guinea, Australia, including Pacific Island Countries and Ter-
ritories (21 countries of PICTs, approx. 3 million people) etc., with a population of 1.85 billion people. Among them, Chi-
na is the largest and most populous (1.3 billion people) country of the Region. Large measles outbreaks were documented
to occur in the Region. In 2003, the Regional Committee announced officially about the WPR action plan on measles
elimination 2005, which, however, failed. Since 2012, WPR countries joined the WHO 2012—-2020 Global Measles and
Rubella Strategic Plan performing a routine measles vaccination (national immunization schedule) or within Expanded
Programme on Immunization (EPI). Basically, a two-dose immunization strategy is followed in the WPR countries.
Since 2002, measles supplementary immunization activities (SIAs) in children were conducted in the following countries:
Japan, Laos, Vietnam, Philippines, Mongolia, Cambodia, Papua New Guinea, and China. Starting from 2005, measles
management was considerably improved, demonstrating by 2012 decreased measles incidence rate down to 5.9 cases per
million population. In last years, a decreased measles immunization coverage in decreed population groups was noted
in the WPR countries that resulted in 2013—2015 measles epidemic involving almost all regional countries. In particular,
in China measles incidence rate was 19.6 cases per million population, whereas in the Vietnam Papua New Guinea and
Philippines it progressively increased reaching 182.8, 345.9 and 548.0 cases per million population, respectively. Early
children not vaccinated according to schedule, adolescents and young adults dominated among measles patients. It was
found that measles outbreaks were due to missed vaccination and increased level of vulnerability to measles. Children
under one, adolescents and young adults who did not receive a two-dose measles vaccination were in risk group. Analyz-
ing WPR measles epidemiology demonstrated that refusal of parents to vaccinate children, poor knowledge of advantages
related to vaccination, insufficient immunization coverage in immigrants, travelers, subjects changing place of residence,
workers of healthcare and educational facilities require special attention. In 2017—2018 season, the following measles
genotypes were found in the WPR: D8 — Australia, New Zealand, Republic of Korea, Singapore, Japan; HI — China;
B3 — Philippines, Australia and Japan; D9 — Singapore, Australia, Macau (China), Malaysia and Japan, H2 strains en-
demic in Vietnam. According to the WHO, measles endemic transmission has been successfully interrupted; Australia,
Macau, Mongolia and Republic of Korea are being verified to eliminate measles; Hong Kong (China) and Singapore
(based on available information) are ready to verify measles elimination. Thus, in the Western Pacific Region measles
elimination is achievable after solving current issues such as increasing and maintaining high-level routine vaccination
and conducting measles supplementary immunization campaigns in epidemically important contact clusters.

Key words: measles, Western Pacific region, disease incidence, elimination program, vaccination schedule, genotype.
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K BOMPOCY O PEAJIN3ALUN NPOrPAMMbI SJINMMUHALIUN KOPU
B CTPAHAX 3ANAAHO-TUXOOKEAHCKOIO PEFTMOHA BO3

Antunosa A.10., Buuypuna M.A., JlaspenTseBa N.H.
DbYH HHUHU snudemuonocuu u muxpoobuosoeuu umenu Ilacmepa, Cankm-Ilemep6ype, Poccus

Pe3rome. 3anmagHo-TuxookeaHckuii pervoH (3TP) oobeaunsieT 37 rocyaapcts, B ToM uncie Kurait, Anonuio, MoHromnuio,
Pecniyonuky Kopest, Boetnam, [Tanya-Hoyto I'BuHeto, ABctpanuio u ip. U3 Hux 21 crpaHa n3BecTHa Kak TuxooKeaHCKMe
OctposHrie rocymapctBa u Teppuropun (TOI'T). Hacerenue 3amagHo-THX00KeaHCKOTO perMoHa cocTaBisieT 1,85 Mapn
yesoBeK. CaMoii OOJIBIIIOI CTpaHOl PernoHa 1o IJIOMAIN 1 10 YUCICHHOCTU HaceaeHus (1,3 MJIpI 4eToBeK) SBIISeTCS
Kwuraii. B crpanax TOI'T npoxuBaet okosio 3 MiIH 4esnoBeK. Ha ocTpoBax pa3BuBajinch OCOOEHHO KPYITHBIE BCIIBIIITKY
kopu. B 2003 r. PernoHanpHbiil KomuteT hopManbHO 00BSBUI Lebl0 snuMuHanuio Kopu B 3TP k 2005 r., ogHako 10-
ctuub ee He yaajock. C 2012 r. crpanbl 3TP npucoeauHUINCh K mporpaMmmMe aaMMuHanuu kopu BO3 u I'mobaibHOMY
maany anuMmuHanuu Kopu K 2020 1. Bee ctpanbl 3TP mpoBoasiT BaKLIMHALMIO TPOTUB KOPU B paMKax PyTUHHON UMMY-
HM3aUUU (HallMOHAJbHBIE KaJeHAApU MPUBMUBOK) UM MPOrpaMMbl pactimpeHHoil ummynusauuu (ITPH). B ocHoBHOM
B CTpaHaX perMoHa UCIOJb3YeTCs IBYXA030Basl CTpaTerusi MMMyHU3aluu. [IporpaMMbl JOMOJTHUTEIbHON UMMYHU3ALIUT
(ITIAN) neteit mpoTuB Kopu, HaurMHas ¢ 2002 I., BBIMOJHUIM psifi rocyaapcTs: Anonus, Jlaoc, BbetHam, OUIUMNIUHEI,
Mouronus, Kamb6omxa, [Tanmya-Hoas I'Bunes, Kurait. Haunnas ¢ 2005 r. cutyanus mo kopu B 3TP 3HauMTE1bHO yIyU-
mmiack, K 2012 r. mokasaTesib 3a00J1IeBa€MOCTH B LIEJIOM CHU3MUIICS 10 5,9 Ha 1 MuTH HaceneHusl. B mocienHue roasl B cTpa-
Hax 3TP Habtona10Cch CHUKEHME YPOBHS OXBaTa BaKLIMHALLMEN IEKPETUPOBAHHBIX Py HaceneHus, U B 2013—2015 rr.
B 3TP pacnpoctpanuiack ouepenrHast SnUAeMUs KOPU, B KOTOPYIO B TOM MJIM MHOM CTETICH! OBLIM BOBJICUCHBI ITOYTH BCE
cTpaHbl perroHa. B Kutae mokaszarens coctaBui 19,6 Ha 1 muiH. HanGornee Bbicokue moka3aresin (Ha 1 MJIH 3a00JI€BILIMX)
obuTn oTMeveH bl Ha GununmnuHax (548,0), B [amya-Hosoii ['Bunee (345,9), Bo BoetHame (182,8) u np. Cpenu 3ab60neBIImx
npeobasany He BAKIIMHUPOBAHHBIE MO BO3PACTY AETU MJIAAIIETO BO3PACTa, a TAKXKE TOIPOCTKHU U MOJIObIE B3POCIIbIE.
Bemplmku Kopr OBITN CBSI3aHBI ¢ HAIMYKEM «ITPOITYCKOB» MMMYHU3AIINK M YBETMUYCHUEM KOJTMIECTBA BOCIIPUUMYNBBIX
K KOpM Jiull. B rpyme pucka netu Ao rojaa, NoApoCTKU U MOJIOIbIE B3POCIIbIe, KOTOPbIE HE MOJYYUIU 2 N03bl BAKLIMHBI.
AHau3 MU AEMUYECKOI CUTYAIlMU B PETMOHE MTOKA3bIBAET, YTO TPEOYIOT pellieHUsI MPo0JIeMbl OTKa3a pPOAUTENCi OT Bak-
LIMHAIIMY AETei, HEOCBEAOMJIEHHOCTb HAaceJIeH s O MMPeMMYIIeCTBaX BaKIMHALIMMY; HEMOCTATOUHbIN YPOBEHb OXBaTa UM-
MYyHU3alKell MUTPAHTOB, MyTELIECTBEHHUKOB U JIULI, MEHSIOIIUX MECTO XUTEIbCTBA, PAOOTHUKOB MEIUITMHCKUX U 00-
pazoBatenbHbIX yupexneHuit. B 2017—2018 rr. B perroHe onpeaeasiiuch reHotTunsl: D8 — ABctpanus, Hosas 3enanaus,
Pecniy6onuka Kopest, Cunranyp, SInonust; Hl — Kurait; B3 — @ununnunsl, ABctpanus u Snonus; D9 — Cunranyp,
ABctpanus, Makao (Kuraii), Manaiizus u SIinonus. llltammer reHotuna H2 sagemudnbr 1151 BeetHama. 1o maHHBIM
BO3 B bpyneii-lapyccaname, Kambomke u SImoHnM sHAEMUYHAS TPAaHCMUCCHS KOpU TIpeKpaliieHa; ABctpaiaus, Makao,
Monromus u Pecrryommka Kopest HaxomsiTest Ha 3Tare BepuduKamny anumMuHanny kopu; [loakonr (Kurait) m Cuaramyp
(o umerotelicst MHGOPMAaIMM) TOTOBBI K BepUBUKALIUK STUMUHAIIMY KOpU. TakuMm o6pazoM, anumuHanus Kopu B 3TP
BO3 poctuxuma npu pemeHnu CyuiecTBYOIIMX MPOOJieM — TIOBBIIIEHUS U MOJIEPXKAHUS BBICOKOTO YPOBHS PYTUHHOM
BaKILIMHAIIUU U TPOBENCHU S KaMITAaHU I TOTTOJHUTEIBbHOM UMMYHU3ALUY MUIEMUYECKY 3HAUMMBbIX TPYIIIT HACETIECHUS.

Karouesvte caosa: Kopb, 3(1/’106[‘[0-TMXOOKEGHCKLIL?peZuOH, 3050/!86[1€M06mb, npoepamma 3aumuHayuu, KaﬂeHdllpb NPpUBUBOK, ceHOMUN.

Introduction

The strategic plan for measles elimination by 2020
(WHO, 2012) calls for elimination in at least five
WHO regions, with the exception of the South-East
Asia[l, 2, 3, 23].

The Western Pacific Region (WPR) includes
37 continental and island states. Of these, 21 count-
ries are known as the Pacific Island Countries and
Territories (PICTs). PICTs are characterized by ac-
tive migration of residents between the islands and to-
wards urban centers. Geographical environment dif-
fers markedly from that of most other countries, and
extreme weather conditions upset regular medical care
for many months. Due to these peculiarities, PICTs are
united into one group for the epidemiological surveil-
lance of measles [18, 27].

The population of the Western Pacific Region
is 1.85 billion people. The largest country in the re-
gion, both in terms of area and population, is China

(1.4 billion people). The population of Papua New
Guinea is 7 million people. About 3 million people
live in PICTs. Other WPR countries include Australia,
Vietnam, Mongolia, Republic of Korea, Japan, and
others [29].

The measles surveillance system
in the countries of the WHO Western
Pacific Region

In the Western Pacific Region, particularly large
outbreaks of measles have developed on the islands.
In 1875, 27 to 50 thousand Fiji residents died as a re-
sult of importing the measles virus into a nonimmune
population. In 1893, the twentieth of the population
of Tonga died [18].

The fight against measles in the WPR began
in the second half of the 20" century, but until 2000
the incidence rate remained high. For example, in the
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Marshall Islands measles epidemics occurred every
10 years — in 1968, 1978, and 1988 [18].

In 2003, the Regional Committee formally declared
the goal of eliminating measles in the WPR by 2005
(Western Pacific Regional Plan of Action for Measles
Elimination). It was not achieved, however. A new goal
for the countries of the region has become the elimi-
nation of measles by 2012, according to the Regional
Strategy and Plan of Action for Measles and Rubella
Elimination in the Western Pacific [5, 20, 22]. National
plans were developed to achieve this goal. For examp-
le, in 2006, the Chinese Ministry of Health developed
a plan of action for eliminating measles in 2006—2012.
The elimination strategy included immunization, epi-
demiological surveillance and infection control [8].
This goal was also not achieved by 2012, so the WPR
countries joined the WHO Measles Elimination Plan
and the Global Measles Strategic Plan purporting
the measles elimination by 2020. A detailed plan of ac-
tion to achieve the goals was outlined in the Regional
Framework for Implementation of the Global Vaccine
Action Plan in the Western Pacific [20].

National systems of measles surveillance are cur-
rently being improved. In addition to the guidelines
of the WHO Regional Office, the WPR states and ter-
ritories have national regulatory documents governing
the activities on the elimination of measles. In China,
they have a National Measles Surveillance Guideline
(1998, 2003) [8]. Japan has a guideline of the Ministry
of Health, Labor and Welfare (Social Security) (Special
Infectious Disease Prevention Guidelines for Measles)
and the Infectious Diseases Control Law (2008) [11, 13].

The virological surveillance has become an in-
tegral part of the surveillance system for measles
in all countries of the region. For example, in China
a measles laboratory network operates since 2001, in-
cluding 331 prefecture laboratories in 31 provinces.
The National Measles Laboratory of China became
the regional reference laboratory in the WPR in 2003
[5]. In the WPR countries (including Japan (since
2008) and China (since 2009)), a system of measles
surveillance was launched based on the investigation
of each suspected measles case supported by labora-
tories [8, 13]. In China, clinical samples for measles
diagnosis are sent to measles laboratories, and samp-
les for genotyping are sent to the National Measles
Laboratory [8]. In Japan, upon registration of a sus-
pected measles case, a medical institution sends clini-
cal samples to prefecture and municipal health insti-
tutions for the isolation and genotyping of the measles
virus and to a commercial laboratory for the detec-
tion of IgM antibodies to the virus (through national
health insurance).

Data representation and analysis systems are being
improved. In China, measles is subject to registration
since the 1950s. In 2005, the National Disease Re-
porting System was implemented. Epidemiological
data from hospitals and regional Centers for Disease
Control and Prevention are transmitted over a compu-
ter network to the National Center for Disease Control
and Prevention. The mandatory registration of all sus-

pected measles cases is carried out in Japan. If the dia-
gnosis is confirmed by a laboratory examination, then
a confirmed measles case is recorded. In 2008, only
38% of suspected measles cases underwent laboratory
examination and were confirmed. In 2014, such cases
made up 90%, and genotyping was performed in 78%
of cases [13, 26]. In Vietnam, epidemiological data are
collected from four measles laboratories, where the
registration forms for investigating measles cases are
filled in monthly [14]. These data are then sent to the
EPI National Institute of Hygiene and Epidemiology.

Preventive vaccination of measles

All WPR countries carry out vaccination against
measles as part of routine immunization (national
vaccination schedules) or the Expanded Program
on Immunization (EPI). Investigations into a num-
ber of major outbreaks in the region involving people
vaccinated against measles have justified a two-dose
immunization strategy [10], which has been adopted
in almost all countries of the region.

Different vaccination schemes are used. In China,
a single dose of measles vaccine to children at the age
of 8 months was included in the national vaccination
schedule in 1978 [5, 8]. The second dose of the vac-
cine was recommended in 1986 at the age of 7 years,
and in 2005 the age of administration was reduced
to 18—24 months. In Japan, routine immunization
has been carried out since 2006 using measles- and
rubella-containing vaccines at the age of one year
(first dose) and before entering school (second dose)
[13]. In Australia, the first and the second doses are
administered to children aged 12 and 18 months re-
spectively [9]. In Vietnam, vaccination against mea-
sles with a single dose was introduced into the routine
immunization schedule in 1982. Since 2001, vacci-
nation of children from 9 months to 6 years has been
accepted as part of the National Expanded Program
on Immunization. Since 2006, scheduled vacci-
nation against measles with first and second doses
was introduced for children aged 9—11 months and
18 months respectively [4, 14, 17]. In PICTs, immu-
nization schedules vary considerably. The first dose
of measles-containing vaccine is intended for children
aged 12—15 months. The age of the second dose varies
from 13 months to 6 years. In 2015, 20 PICTs adopted
a two-dose vaccination strategy [10, 18].

In order to eliminate measles according to WHO
recommendations, it is necessary to maintain a vac-
cine coverage rate of at least 95%. In addition to rou-
tine immunization, 7 of the 16 non-island states
performed supplementary immunization activities
(SIAs) or campaigns against measles. For example,
in various parts of Vietnam, SIAs for the population
aged between 9 months and 10 years were executed
in 2002—2003 and for the population aged between 6
and 20 years — in 2004, 2007 and 2008 [17]. In the Lao
People’s Democratic Republic, SIAs were performed
in 2011 and 2014; in the Philippines, children born
in 2002—2010 and 2009—2013 were vaccinated in 2011
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and 2014 respectively. SIAs were also performed
in Mongolia (2012), Cambodia (2013), and Papua
New Guinea (2015-2016).

In Japan, from 2008 to 2012, a vaccination session
was performed for students of the first grade of middle
school (13 years old) and the third grade of high school
(18 years). Two doses of vaccine were administered
to children born in 1990—1999 [13].

An unprecedented SIA session was carried out
in China. The coverage rate of the primary measles
vaccination in China was not sufficient, although
increased from 80.4% in 2000 to 91.1% in 2009.
The coverage rate for the booster vaccination in 2009
was 84.3%. In order to stop the spread of measles virus
among children under the age of 14, who were most in-
volved in the epidemic process, 27 out of 31 provinces
of China initiated SIAs against measles independently
between 2003 and 2009, getting 185.7 million children
vaccinated. However, despite the success of individual
territories, a new increase in the incidence of measles
has been observed since 2008. In September 2010,
a national program for supplementary immunization
using measles-containing vaccine was performed,
which covered the children from decreed groups re-
gardless of their vaccine status. Within three weeks,
more than 100 million children were vaccinated; vac-
cination coverage was 97.5% [5, 14].

In 2014, mass vaccination sessions against measles
and rubella were conducted in the Federated States
of Micronesia, the Lao People’s Democratic Republic,
the Philippines, the Solomon Islands and Vietnam.

Thanks to SIAs, the vaccination coverage in the re-
gion has increased significantly. For example, in Viet-
nam in the period between 1994 and 2009, the primary
vaccination coverage was 93—97%, with the exception
of 2007 (83%) [17]. In Japan, the first dose vaccination
coverage in 2010—2013 was at least 95% of children,
who were subject to routine vaccination. The coverage
rate for the second dose in 2013 was 93%.

In 2014 in Japan, when studying the population
immunity to measles, it was shown that 73% of child-
ren under 5 months had (maternal) antibodies; at 6—
11 months, 12% of children were seropositive, and at
least 95% of people in age groups older than 2 years
had IgG antibodies to measles virus [13].

Among Australian students, 20.9% were vaccinat-
ed, while 51% had unknown vaccine status. The risk
group contained all people born after 1966, who did
not receive two doses of the vaccine.

In recent years, there has been a tendency in the
WPR countries to reducing or stagnating cover-
age of the decreed population groups by vaccination.
For example, a study of the intensity of immunity
against measles virus in Australia showed that the vac-
cination coverage rate was 93.3% in children at the age
of five [9]. During the measles outbreak in Vietnam
in April 2014, the absolute majority of affected child-
ren (86%) were not immunized or no vaccination data
were available [4].

To achieve the goal of eliminating measles in the
WPR countries, it is necessary to have a large number

of doses of a thermostable vaccine, as it should be ad-
ministered in a tropical climate. In close cooperation
with Japan (Kitasato Institute, Tokyo), PolyVac vac-
cine was developed and tested in Vietnam (Military
Academy of Medicine, Hanoi) on the basis of AIK-C
vaccine strain (Kitasato Institute, Tokyo). This
is the first vaccine that was produced in Vietnam by
the Center for Research and Production of Vaccines
and Biology (Ministry of Health) as part of the pro-
ject launched in 2013 that included the transfer
of POLY VAC technology and was funded by the Japan
International Cooperation Agency (JICA). The pro-
ject aims to create a combined measles and rubella
vaccine corresponding to WHO standards. In March
2016, with the assistance of Japanese experts from the
Japanese technology transfer unit (Kitasato Daiichi
Sankyo Vaccine) and the Center’s staff, a clinical trial
was carried out for the measles and rubella vaccine,
which proved to be safe and effective. With a current
capacity of 7.5 million doses per year, the Center can
fully meet domestic demand for vaccines and even
export them in future. Currently, Vietnam is among
the 25 states in the world that can produce vaccines
and four Asian states that can produce a measles and
rubella vaccine (after Japan, India and China) [24].

The incidence of measles in the WHO
Western Pacific Region

In 1974, at the beginning of the Expanded Program
on Immunization, 3 381 826 cases of measles were
registered in the WHO Western Pacific Region, with
33 818 children’s deaths due to measles. By 1990,
vaccination coverage in the region reached 93%,
the number of measles cases was reduced to 155 000
and the number of deaths up to 1561 [18, 20]. However,
the data reported through the WHO/UNICEF joint
reporting form (JRF) could be understated due
to weak surveillance systems, especially in countries
and areas with the greatest burden of diseases. WHO
estimates that in 2002 the number of measles cases
in the region could reach 6.7 million; measles could
be the cause of 30 000 deaths. For example, in 2003,
a large measles outbreak in the Marshall Islands ended
after more than 35 000 from 51 000 people were vacci-
nated, despite a reported high enough measles vacci-
nation coverage (80—93%) before the outbreak [10, 18].

As a result of the implementation of the Regional
Strategy and Plan of Action for Measles and Rubella
Elimination in the Western Pacific, the situation
of measlesin the WPR hasimproved significantly since
2005. From 2009 to 2012, the number of laboratory-
confirmed cases of measles in the WPR decreased by
84%; the incidence rate as a whole decreased to 5.9 per
1 million people. The highest incidence of measles
(confirmed cases) was in Malaysia (63.7 per million
of population), Philippines (15.9 per million of popu-
lation), and New Zealand (12.3 per million of popula-
tion) [16].

However, in 2013—2015, another measles epidemic
began in the WPR, which involved all countries of the
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region in varying degrees. In 12 countries, the inci-
dence rate significantly exceeded 10 per 1 million peo-
ple. The peak incidence in most countries fell in 2014,
when 80 576 cases of measles were recorded in the re-
gion (fig.) [31].

The highest rates were recorded in the Philippines —
548.0 per 1 million population (54 669 cases) and Papua
New Guinea — 345.9 (2589 cases), and in Vietnam,
the rate was 182.8 per 1 million (16 741 cases). In 2014,
834 confirmed cases were registered in Thailand [9].
In the island states (PICTs), 279 cases of measles (85.3
cases per 1 million of population) were recorded, includ-
ing 257 in the Federated States of Micronesia, where
the incidence rate was 2473.5 per 1 million people.
In Mongolia in 2015, there were 20 374 cases of measles
and 28 813 cases in 2016 [21, 27].

The Solomon Islands experienced a measles epi-
demic in June 2014 after the return of travelers from
Papua New Guinea with 4654 suspected measles
cases, including 38 serologically confirmed [18, 27].
To stop the outbreak on the islands, an additional im-
munization session was carried out. All residents bet-
ween the ages of 6 months and 30 years were vacci-
nated first in the epicenter of the outbreak, then in the
remaining territories [18]. Measles was also recorded
in New Zealand (274 cases, 60.2 per 1 million of po-
pulation). In Australia outbreaks were associated with
the importation of the virus from other countries [9].
The majority of the diseased was constituted by child-
ren who had not been vaccinated according to age,
adolescents and young adults .

Note should be made of the situation with measles
in the mainland countries of the region. China has
the bulk of all cases of measles in the WPR, so a de-

22000

crease in the incidence in the region is associated with
control over this infection in China. The average an-
nual incidence rate per 100 000 of population in 1960—
1969 was 572.0 and 355.3 in 1970—1979 [8]. During
1995—2004, as a result of successful vaccination ses-
sions, the incidence rate dropped to 6 per 100 000
population [5]. Despite the successes, large increases
in measles incidence were noted in 2003, 2005—2007,
2009, 2011-2012. In total, from 2005 to 2012, there
were 569 948 measles cases registered in the country
(59.9% among males), including 344 deaths. Children
under 1 year and people aged from 15 to 35 were most
affected [5, 8]. Nevertheless, the number of registered
measles cases was declining steadily, and in 2012
the incidence rate was 4.6 per 1 million of population,
with 98.3% of cases being confirmed in laboratory [16].

However, in 2013, another epidemic increase in the
incidence rate was registered in China, when the figure
was 19.4 per 1 million of population and 26 883 cases
of measles were registered. The maximum was noted
in 2014 (52 628 cases of measles). Two peaks of inci-
dence were observed, one in April-May and another
in August—October. Among the diseased, children pre-
vailed; the average age of the patients was 11 months.
Twenty-four deaths were recorded, 13 of them in child-
ren less than 8 months old, 8 at the age of 8—23 months,
and 3 cases in children in the 24—48 month age group.
The rise in incidence was due to a decrease in the cove-
rage with primary vaccinations; in the 8—23 month age
group, 72% of children were not vaccinated in 2013 [5,
8]. In 2016 and 2017 there were 25 584 and 5999 con-
firmed cases of measles in China and the incidence rate
was 18.5 and 4.3 per 1 million of population respectively
[24, 25].
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Japan is a measles-free country, despite its large
and dense population. However, in 2014, as a result
of the importation (from the Philippines, in particu-
lar), a measles outbreak began in the country, involving
employees of educational institutions and medical per-
sonnel. Due to active supervision, the outbreak ended
in about one week. Of the diseased, 47% were not vac-
cinated, 19% were vaccinated once, 7% were vacci-
nated twice, and 27% did not know their vaccine sta-
tus. The proportion of children under the age of 1 year
was 20%, of which 83% were not vaccinated. The share
of adults (= 20 years) constituted 70% of measles ca-
ses that occurred in 2013, compared to 33% in 2008.
Among the diseased who were older than 6 years and
should have received two doses of the vaccine, 70 of 142
(49%) were not vaccinated [12, 13]. After stopping
the outbreak, the incidence rate in Japan was 0.3 per
1 million of population in 2015 [13, 27]. In 2017, 187
confirmed cases were registered, the incidence rate be-
ing 1.46 per 1 million of population [24, 25].

In Vietnam, the high incidence is also due to the
shortcomings of preventive vaccination of measles and
to the presence of a large number of people suscepti-
ble to measles. From 2004 to early 2008, there were
isolated outbreaks of measles in Vietnam, mainly
in the mountainous areas of the Northern Region
of the country. In October 2008, measles outbreaks
were reported in three provinces of the Northern
Vietnam. In Vinh Phuc province, 17 college students
fell ill with measles. In Thanh Héa province, measles
had spread among children under the age of 15, but
the outbreak ended after mopping up immunization
in December 2008. The highest number of cases was
in Hanoi province. The first rash case was registered
on October 20 in a 19-year-old student of one of Hanoi
educational institutions. By the end of 2008, 84 con-
firmed measles cases had been reported, 68 of them
among 18—26-year-olds. In total, 184 measles cases
were reported in Vietnam in 2008. From October 2008
to January 2010, there were 7948 confirmed measles
cases in 60 of the 63 Vietnam provinces, the incidence
rate being 93 cases per 1 million of population [17, 30].
High incidence rates were noted in two age groups —
children under 12 months and at the age of 1—4 years
(318 and 328 cases per 1 million of population respec-
tively). Among those who fell ill, 53% were older than
15 years. These were mainly students of colleges and
universities [17]. Only 30% of patients were vaccinated.
The 2013—2015 measles epidemic in Vietnam affected
24 cities and provinces, including major urban cen-
ters like Hanoi and Ho Chi Minh City. In 2013, 1233
confirmed measles cases were registered and 7580
in 2014 [4, 30]. In 2014, the coverage rate of the first
dose of measles vaccine was 85.6% [6]. Among those
who fell ill in 2014, only 22.4% of children over 1 year
were vaccinated once, 1.3% were vaccinated twice,
and 76.3% had no information about vaccination [14].
In 2014—2015, an additional immunization session
against measles was organized in Vietnam for children
born between 2000 and 2013 [20]. In 2016, 368 cases
of measles were registered, the incidence rate being 3.9

per 1 million of population; in 2017, 588 cases of meas-
les with an incidence rate of 6.22 per 1 million [25].

The Philippines is one of the countries most heavi-
ly afflicted by measles. About 60 000 cases of measles
were registered between 2011 and 2014, with a peak
in 2014 after Typhoon Haiyan [9], the incidence rate
being 548 per 1 million. In 2017, there were 1602 cases
of measles [24, 25].

The measles outbreak did not stop in Malaysia,
where the number of cases increased from 22 in 2014
to 1964 in 2017, the incidence rate being 61.7 per 1 mil-
lion of population [25, 27].

The criterion for measles elimination is the ab-
sence of circulation of endemic measles virus within
36 months from the date of registration of the last case,
provided that an adequate system of measles surveil-
lance is in place.

During the 2009—2012, measles viruses of D9
(Philippines, Malaysia and Singapore), D8 (Malaysia)
and H1 (China, identified since 1993) genotypes were
most frequently detected in the WPR. Until May 2010,
measles viruses of D5 genotype circulated in Japan. B3,
D4 and G3 genotypes, which were found in the WPR
during this period, were imported from other regions [10,
16]. In 2009—2012, measles viruses of D4, D8, D9 and
D11 genotypes were also found in China. Since 2003,
measles viruses of H1 and H2 genotypes have been de-
tected in the central (Nha Trang) and northern (Hanoi)
parts of Vietnam [7]. H2 strains are endemic and are
circulating constantly in the capital of Vietnam. Viruses
of H1 genotype were detected in 2008—2010 (Northern
and Southern Regions) and in 2014 (Hanoi). Both en-
demic transmission and importation from China are
probable [17]. Since 2014, measles viruses of D8 geno-
type have been isolated in South Vietnam, which have
at least three unique amino acid sequences in the N
gene and form a separate D8-VNM cluster. The strain
of measles virus from India is probably the closest one
to the ancestral form of this genovariant [14, 20, 27].
In 2014—2015, the H1 genotype prevailed in the WPR
(China, Mongolia); B3 and D8 were detected, but there
was no D9 genotype [31]. In 2017—2018, the following
genotypes were identified in the region: D8 in Australia,
New Zealand, Republic of Korea, Singapore, Japan;
HI1 in China; B3 in Philippines, Australia and Japan
(including those imported from the Philippines); D9
in Singapore, Australia, Macau (China), Malaysia and
Japan [5, 8, 13, 27, 28].

The Regional Verification Commission for Meas-
les Elimination in the Western Pacific Region found
in 2015 that endemic transmission of measles vi-
rus was stopped in Brunei, Cambodia and Japan.
Australia, Macau, New Zealand and the Republic
of Korea are at the stage of verifying measles elimina-
tion; Hong Kong (China) and Singapore (according
to available information) are ready to verify the eli-
mination of measles. New Zealand and the Republic
of Korea were also the first to confirm the elimination
of rubella in 2015 [9, 21, 22]. In 2015, a measles out-
break began in Mongolia. The majority of confirmed
cases were in children under 9 months of age, but there
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were more suspected measles cases in those aged 15—
24 years; 80% of the diseased were not vaccinated [31].

Despite the fact that in 2017 the incidence of mea-
sles in the region decreased to 11.8 per million of po-
pulation, the spread of the infection did not stop.
In January 2018 330 confirmed cases of measles from
708 in the region were registered in the Philippines
and 290 cases were registered in China [27]. Measles
outbreaks were also registered in Malaysia, Papua
New Guinea and Vietnam [9, 21, 22].

Conclusion

Despite the success of preventive vaccination,
measles outbreaks are associated with “skipped” im-
munizations and an increase in the number of people
susceptible to measles. Risk groups are children under
one year, adolescents and young adults who have not
received two doses of the vaccine. [5, 8]. It is essential
that a high level of vaccination coverage is maintained.
Special attention should be paid to persons, who were
not included in the vaccination programs and were
not covered by the second dose of measles-containing
vaccine, not to mention the first one.

Parents’ refusal to vaccinate children prevents
achievement of measles elimination. It is noted that
the development of the epidemic of the disease in Viet-
nam was facilitated by insufficient awareness of pa-
rents and loss of public confidence in the government
vaccination program [6, 15]. Many parents stopped
vaccinating their children, leaving them susceptible
to measles. For many countries in different WHO
regions it has been shown that the level of people’s
awareness of the benefits and risks of vaccination cor-
responds to the level of education. Governments use
different ways of convincing people about the advan-
tages of immunization. For example, in Australia,
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a “No Jab, No Pay” policy has been introduced, re-
lated to financial incentives for parents [9].

The vaccination of travelers and people changing
their place of residence is an important part of pre-
ventive measles vaccination program. In Australia,
the most popular tourist routes include Indonesia
(Bali), Thailand, India and China. In 2014—2015
about 9.2 million people traveled abroad. Studies have
shown that only 1.6% of Australian travelers were
vaccinated against measles prior to travel. Among
the measles cases, 80% of people have repeatedly
traveled outside of Australia [9]. It was also shown that
in Australia, migrants are the key risk group to be vac-
cinated against measles.

In China more than 30% of measles cases were
registered in 2005—2007 among the “floating popula-
tion”, that is, people without a permanent residence
permit in the area where they actually lived. Routine
vaccination is carried out at the place of official regis-
tration. The number of “floating” people is constantly
growing due to the increased migration of rural popu-
lation to urban centers [4]. It is necessary to increase
the level of vaccination coverage among travelers.

Timely diagnosis of measles and compliance with
the anti-epidemic regime remains a major problem.
During a measles outbreak in Hanoi, parents often
brought sick children to the hospital, which soon be-
came the source of infection of measles-contact child-
ren and the center for transmission of infection [4, 19].

To sum up, seven countries in the Western Pacific
Region achieved measles elimination by 2017: Aust-
ralia, Brunei, Cambodia, Macau (China), Mongolia,
Republic of Korea and Japan. Thus, the elimina-
tion of measles in the WHO Western Pacific Region
is achievable if current problems are addressed, that is,
the increase and maintenance of a high level of routine
and supplementary immunization.
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