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Abstract: Measles is the most contagious communicable disease, causing an estimated 5.5 million
cases and more than 30,000 deaths in the Western Pacific Region (WPR) during 2000. Rubella infection
in a pregnant woman can be devastating for the foetus, resulting in congenital rubella syndrome
(CRS) in 90% of rubella infections in early pregnancy. It was estimated that approximately 9000 CRS
cases occurred in the WPR in 2010. World Health Organization (WHO) Member States in the WPR
decided in 2003 to eliminate measles and in 2014 to eliminate rubella from the region. While the WPR
successfully attained historically low measles incidence in 2012, it experienced a region-wide measles
resurgence in 2013-2016. During the regional resurgence, WHO and Member States accumulated
greater knowledge on the epidemiology of measles and rubella in the WPR and strategies to maintain
gains. The implementation of the resulting new regional strategy and plan of action from 2018 has
proven that measles and rubella elimination is achievable and sustainable under the pressure of
multiple importations of measles virus during the world-wide measles resurgences in 2018-2019.
This article discusses this progress and achievements towards achieving the global eradication of
measles and rubella.

Keywords: measles elimination; rubella elimination; sustainability of elimination; regional resurgence of
measles; global resurgence of measles; import-related outbreak; global synchronization of elimination
effort

1. Background

Measles is a highly contagious and serious disease caused by the measles virus. It
was estimated that 5.5 million measles cases and 31,200 to 34,000 deaths occurred in 2000
in the Western Pacific Region (WPR) [1,2]. While rubella is usually a mild viral disease
in children, infection in a pregnant woman can be devastating for the foetus. Congenital
rubella syndrome (CRS) occurs in 90% of maternal rubella infections in early pregnancy.
The estimated CRS incidence was 11,541 cases in 1996, 11,084 in 2000 and 8889 in 2010 in
the Western Pacific Region [3].

In 2003, the World Health Organization (WHO) Regional Committee (RC) for the
Western Pacific confirmed that measles elimination should be a regional goal, endorsed
the Western Pacific Regional Plan of Action for Measles Elimination and urged Member
States to offer all children two doses of measles-containing vaccine (MCV) to achieve and
maintain a 95% population immunity of each birth cohort in every district and use measles
elimination to strengthen routine immunization and other public health programmes,
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such as the prevention of CRS (WPR/RC54.R3) [4]. In 2005, the RC decided that the
WPR should aim to eliminate measles by 2012 and urged Member States to develop or
strengthen national plans for measles elimination as part of comprehensive multi-year
plans for immunization services (WPR/RC56.R8) [5].

In 2010, the RC reaffirmed the 2012 measles elimination goal, requested WHO to
establish regional verification mechanisms for measles elimination and urged Member
States to commit the human and financial resources necessary to achieve and sustain
measles elimination, accelerate the control of rubella and the prevention of CRS and
establish an independent verification process for measles elimination (WPR/RC61.R7) [6].

Countries and areas in the WPR have progressively strengthened their national immu-
nization programmes and significantly reduced measles transmission, morbidity and mor-
tality. In 2012, the region recorded the lowest number of measles cases in its history—10,794
cases, or 5.9 cases per 1 million population, compared with 177,052 cases, or 105.1 cases per
1 million population, in 2000 (Figure 1).
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Figure 1. Measles cases by year 2000-2022 and by month 2012-2023 in the Western Pacific Region
Source: [7].

In 2012, the RC reaffirmed its commitment to eliminate measles and accelerate rubella
control in the WPR, and urged Member States to implement effective immunization strate-
gies to identify and reach all vulnerable underserved communities in both rural and urban
settings, interrupt all residual endemic measles virus transmission as rapidly as possi-
ble and establish national verification committees (NVCs) to develop regular progress
reports for submission to the Regional Verification Commission for Measles Elimination
in the Western Pacific (RVC) (WPR/RC63.R5) [8]. In 2014, the RC endorsed a regional
rubella elimination goal as one of eight regional immunization goals in the Regional
Framework for Implementation of the Global Vaccine Action Plan in the Western Pacific
(WPR/RC65.R5) [9].



Vaccines 2024, 12, 817

30f15

2. Regional Measles Resurgence in the Western Pacific 2013-2016

After the low number of measles cases in 2012, the Western Pacific experienced a
region-wide measles resurgence from 2013 to 2016. The regional measles incidence rate per
1 million population increased from 5.9 in 2012 to 19.4 in 2013, 69.2 in 2014, 36.2 in 2015
and 30.2 in 2016 (Figure 1).

2.1. Resurgence of Measles Virus Transmission in Endemic Countries

There were large national resurgences of measles virus transmission in endemic coun-
tries. In China, the ongoing transmission of the genotype H1 measles virus, which has
been the only endemic genotype detected in China since surveillance began in 1993 [10],
significantly decreased as a result of multiple province-wide measles supplementary im-
munization activities (SIAs) between 2003 and 2009 and a nation-wide measles SIA in
2010, resulting in the lowest measles incidence ever reported in China in 2012. However,
transmission then increased and there was a nation-wide measles resurgence in China
which lasted until 2016 [11]. In the Philippines, the measles genotype D9 was endemic and
caused two large outbreaks in 2010 and 2011, but the genotype B3 virus became endemic
in early 2013 [12,13]. A nation-wide measles rubella-containing vaccine SIA (MRCV-SIA)
rolled out in September 2014 had sub-optimal coverage with measles virus transmission
continuing, particularly in the middle and southern parts of the Philippines (Visayas and
Mindanao) [14], and the nation-wide measles resurgence lasted until 2015. Malaysia, where
the genotype D8 measles virus has continued to be detected since 2013 and the genotype
D9 virus was identified in 2015-2017, experienced increased measles virus transmission
between 2015 and 2018.

2.2. Importation of Measles Virus from Countries with Increased Endemic Transmission or
Import-Related Large-Scale Outbreaks

The multiple importations of the measles virus from countries with resurgences of
endemic transmission or import-related large-scale outbreaks led to multiple small-scale
outbreaks between 2013 and 2015 in Australia, Hong Kong SAR (China), Japan, the Republic
of Korea, Singapore and Vanuatu [15-17].

2.3. Nation-Wide Measles Outbreaks after Importation

Several countries experienced large-scale outbreaks following importation after a pe-
riod of low or no documented transmission: New Zealand (genotype B3 virus in 2013-2014),
Viet Nam (genotype H1, B3 and D8 viruses in 2013-2014), Papua New Guinea (genotype D8
virus imported from Indonesia in 2013 and genotype B3 virus in 2014) [18], the Federated
States of Micronesia (genotype B3 virus in 2014), Solomon Islands (genotype B3 virus
imported from Papua New Guinea in 2014) [19], Lao PDR (genotype H1 virus in 2014) and
Mongolia (genotype H1 virus in 2015-2016) [20]. These importations resulted in large-scale
measles outbreaks in 2013-2016, revealing important population immunity gaps [20].

2.4. Re-Established Measles Virus Transmission after Elimination

In Mongolia, which was verified by the RVC in March 2014 to have achieved and
sustained the interruption of endemic measles virus transmission for more than three
years, a prolonged nation-wide measles outbreak began in March 2015 due to the imported
genotype H1 virus [20], leading to classification by the RVC as having re-established
endemic transmission as of September 2017 [21].

2.5. Response to the Regional Resurgence

In response to the regional resurgence, the Technical Advisory Group (TAG) for Im-
munization and Vaccine-Preventable Diseases in the Western Pacific Region recommended
WHO develop a new strategy and plan of action for measles elimination in the WPR [22],
which was submitted to and endorsed by the RC in 2017 as the Regional Strategy and Plan
of Action for Measles and Rubella Elimination in the Western Pacific (WPR/RC68.R1) [23].
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The Regional Strategy and Plan of Action proposed Operational Targets for 2020 as
milestones to attain the regional goal, which was not only to achieve but also sustain
the elimination of measles and rubella in all countries and areas of the WPR. The targets
included: (i) sustain the interruption of measles virus transmission in countries and areas
that have reached measles elimination; (ii) prevent the resurgence of endemic measles
virus transmission (genotypes B3, D8, D9 and H1); (iii) interrupt all ongoing measles
transmission in endemic countries; and (iv) prevent large-scale outbreaks after importation
for measles elimination; (v) set a national target year for rubella elimination in all countries;
and (vi) establish CRS surveillance in all countries for rubella elimination [24].

3. Progress in Achieving and Sustaining Measles and Rubella Elimination in the
Western Pacific Region after the 2013-2016 Regional Resurgence

3.1. Elimination of Measles and Rubella Verified by RVC from 2014 to 2023

The Regional Verification Commission (RVC) was established in January 2012. In
line with the resolution WPR/RC63.R5 in 2012, all 14 countries and 2 areas in the Western
Pacific Region established National Verification Committees (NVCs) and the Pacific Island
countries and areas (PICs), consisting of 21 countries and areas in the Pacific (which are
considered one epidemiological block for the purpose of the verification of measles and
rubella elimination), established a Sub-Regional Verification Committee (SRVC). NVCs
and SRVC started the submission of annual progress reports towards measles and rubella
elimination in the second half of 2013 and an annual meeting of the RVC has occurred since
May 2014 to monitor progress towards elimination attainment.

The verification of measles and rubella elimination in the WPR requires the documen-
tation of the interruption of endemic measles and rubella virus transmission for a period
of at least 36 months from the last known endemic case [25]. From 2014 to 2023, eight
countries and two areas in the region were verified to have achieved measles elimination
and, among them, six countries and two areas were verified in 2023 to have sustained
measles elimination. Since 2017, a total of five countries and two areas in the region were
verified to have achieved and sustained rubella elimination (Figure 2).
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Figure 2. Status of verification on measles and rubella elimination in the Western Pacific Region
in 2023.
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Scheme 1 shows the status of measles and rubella elimination in countries, areas and
the Pacific sub-region from 2014 to 2023 by (i) the status of measles elimination in 2023;
(ii) sustainability of measles elimination; and (iii) the size of total population.

Tutal. Verified as Endemic Measles Eliminated Verified as Endemic Rubella Eliminated
Country / Area Population
(2023) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023|2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Japan 123,951,692
Republic of Korea 51,815,810
Australia 26,177,413
China, Hong Kong SAR 7,488,865
Singapore 5,975,689
New Zealand 5,185,288
China, Macao SAR 695,168
Brunei D: 449,002
Cambodia 16,767,842
M ki 3,398,366
China 1,425,887,337
Philippines 115,559,009
Viet Nam 98,186,856
Malaysia 33,938,221
Papua New Guinea 10,142,619
Lao People's Democratic Republic 7,529,475
Padific island countries and areas 3,533,234
Numbers of the verified 0 0 4 7 7 8 9 9 9 8 8 8 0 0 0 0 0 2 5 5 5 6 7 7

countries or areas verified to have achieved or sustained elimination
countries or areas that lost the elimination status after being verified to have achieved elimination

1o transmission of endemic measles virus confirmed by National Verification Committee
3 C i

-elimmaﬁon of endemic measles virus i verified by Regional Verifi

no transmission of endemic rubella virus confirmed by National Verification Committee

elimination of endemic rubella virus ission verified by Regional Verification Committee
* Measles elimination is defined as the absence of endemic measles virus i in a defined phical area (e.g. country or area) for 2 12 months, and rubella elimination as the absence of
endemic rubella virus ion in a defined geographical area for 2 12 months and the absence of congenital rubella syndrome (CRS) cases associated with endemic transmission, in the
presence of a well performing surveillance system. Endemic transmission is the existence of conti tr ission of indi or imported measles or rubella virus that persists for > 12 months
in any defined phical area. R blisk t of endemic ission occurs when epidemiological evidence, supported wherever possible by laboratory evidence, indicates the presence of a

chain of transmission of a virus strain that continues uninterrupted for 2 12 months in a defined geographical area where measles or rubella was previously eliminated

Scheme 1. Status of verification on measles and rubella elimination* in the Western Pacific Region by
country, 2012-2023. Source: [25].

3.2. Measles Incidence

While Singapore, New Zealand, Macao SAR (China), Cambodia, Lao PDR, Samoa,
Tonga and American Samoa experienced significant increases in measles incidence during
the global measles resurgence in 2018 to 2019 [26-28], all six countries and two areas
that had been verified by RVC to have achieved measles elimination, China, Papua New
Guinea, Lao PDR and the Pacific sub-region have continued to achieve decrease in measles
incidence (i.e., confirmed measles cases per million population) since 2019 and many of
them have maintained a measles incidence of <1 per million population from 2021 to 2023
(Scheme 2).

3.3. Routine Immunization Programmes and Supplementary Immunization Activities (SIA)

All countries and areas which were verified by the RVC to have achieved and sustained
measles elimination maintained >90% annual coverage of measles and rubella containing
vaccine first dose (MRCV-1) from 2013 to 2022, and most countries maintained a >90%
coverage of MRCV-2 from 2013 to 2022 (except Macao SAR (China) in 2013 (89.2%), New
Zealand from 2013 to 2022 (82.3-90.7%) and Singapore in 2016 (87.9%) and 2018 (84.0%))
(Scheme 3). Of these countries, only New Zealand experienced notable declines in MRCV-2
coverage during the COVID-19 pandemic in 2021-2022.

Among countries which have not yet been verified to have achieved measles elim-
ination, China and Malaysia sustained > 90% annual coverage with both MRCV-1 and
MRCV-2 in each year from 2013 to 2022 (except MRCV-2 coverage in 2019 (87.0%) and 2020
(84.0%) in Malaysia). Viet Nam, which reported a >90% coverage of both MRCV-1 and
MRCV-2 in each year from 2014 to 2020, experienced a marked decline in coverage with
both MRCV-1 and MRCV-2 during the COVID-19 pandemic response in 2021 and 2022.
The routine coverage of both MRCV-1 and MRCV-2 never reached 80% in the Philippines
and Papua New Guinea from 2013 to 2022, and the Philippines had decreasing coverage
for both MRCV-1 and MRCV-2 during the COVID-19 pandemic in 2021 and 2022.
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c /A Total Measles
o(m:::ymc;' e Population Cases (confirmed) Incidence (confirmed cases per million population)
(2023) [ 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Japan 123,951,692 228 207 454 35 163 188 284 763 12 6 5 28 1.8 16 3.6 03 13 15 22 6.1 0.1 0.0 0.0 0.2
Republic of Korea 51,815,810 2 107 442 7 18 7 19 191 6 0 1 7 0.0 21 8.7 01 04 01 04 3.7 01 0.0 0.0 0l
Australia 26,177,413 199 154 340 74 99 81 101 285 25 0 7 26 8.8 67 145 31 41 33 40 11.2 10 0.0 03 10
China, Hong Kong SAR 7,488,865 8 38 50 18 9 4 16 90 1 1 3 4 11 52 6.8 24 12 05 21 120 01 0.1 04 05
Singapore 5,975,689 40 66 171 45 157 81 37 162 14 1 6 11 74 120 30.7 80 275 14.1 64 276 24 02 10 18
New Zealand 5,185,288 55 13 274 12 104 15 36 2,229 7 0 0 14 125 29 60.7 26 223 32 74 4495 14 0.0 0.0 28
China, Macao SAR 695,168 1 3 1 0 0 2 3 37 0 0 0 0 17 51 17 0.0 0.0 31 46 55.8 0.0 0.0 0.0 0.0
Brunei Darussalam 449,002 1 0 0 4 1 0 1 1 0 0 0 1 25 0.0 0.0 9.5 23 0.0 23 2.3 0.0 0.0 0.0 22
Cambodia 16,767,842 [ o [ [ 56 10 3 676 379 5 13 11 0.0 0.0 0.0 0.0 36 0.6 0.2 417 231 0.3 0.8 0.6
Mongolia 3,398,366 0 [ 0 20373 28813 9 1 2 0 0 0 0 0.0 0.0 0.0 6,871.7 9,510.6 2.9 0.3 0.6 0.0 0.0 0.0 0.0
China 1,425,887,337 6,183 27,825 52,485 42,864 24,839 5,993 3,975 3,098 867 554 562 648 45 202 37.9 30.8 17.7 42 28 2.2 0.6 0.4 04 04
Philippines 115,559,009 1,536 5798 54,669 2,003 641 2,432 22,869 48,521 3,723 218 589 2,442 15.7 58.2 539.5 194 6.1 28 210.6 439.6 332 19 52 214
Viet Nam 98,186,856 637 1,232 16,741 884 368 592 1,247 5723 713 163 27 103 7.1 136 183.5 9.6 40 6.3 13.1 59.8 74 17 03 1.0
Malaysia 33,938,221 1,868 182 222 1,318 1,587 1,693 1,958 1,077 478 128 209 1,799 63.0 6.0 7.3 424 50.3 52.9 60.4 32.8 144 38 6.3 53.6
Papua New Guinea 10,142,619 0 7 2,589 53 0 7 15 1 4 0 0 12 0.0 08 305.9 6.l 0.0 0.8 le 0.1 04 0.0 0.0 13
Lao People’s Democratic Republic 7,529,475 36 68 70 56 8 3 10 1,290 135 2 0 2 55 103 10.5 83 12 04 14 178.9 184 03 0.0 03
Total Measles
C°““(::' c/ . Area Population Cases (confirmed) Incidence (confirmed cases per million population)
(2023 [ 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Fiji 929,766 [ o 1 1 5 1 0 31 3 2 [ 0 0.0 0.0 11 11 54 1.1 0.0 33.8 33 22 0.0 0.0
Solomeon Islands 724,273 [ o 15 [ 1 [ 0 [ [ 0 [ 0 0.0 0.0 25.1 0.0 16 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Vanuatu 326,740 [ o 5 19 0 [ 0 [ [ 0 [ 0 0.0 0.0 18.5 68.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
French Polynesia 306,279 [ o [ [ 0 [ 0 [ [ 0 [ 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
New Caledonia 289,950 [ o [ 1 0 1 0 [ [ 0 [ 0 0.0 0.0 0.0 35 0.0 35 0.0 0.0 0.0 0.0 0.0 0.0
Samoa 222,382 [ o [ [ 0 [ 0 5,689 18 0 [ 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26,846.9 83.7 0.0 0.0 0.0
Guam. 171,774 [ o 1 [ 0 [ 0 [ 0 [ 0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Kiribati 131,232 [ o [ [ 0 [ 0 [ 0 [ 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 79 0.0 0.0 0.0
Micronesia (Fed. States of) 114,164 0 o 257 0 0 0 0 0 0 0 0 0 0.0 00 23573 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tonga 106,858 0 0 0 0 0 0 0 608 51 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 00 5793.2 4845 0.0 0.0 0.0
Northern Mariana Islands 49,551 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
American Samoa 4473 0 0 0 0 0 0 0 31 2 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 655.1 433 0.0 0.0 0.0
Marshall Islands 41,569 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Palau 18,055 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cook Islands 17,011 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Naura 12,668 [ o [ [ 0 [ 0 [ [ 0 [ 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
‘Wallis and Futuna Islands 11,572 [ o [ [ 0 [ 0 [ [ 0 [ 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tuvalu 11,312 [ o [ [ 0 [ 0 [ [ 0 [ 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Niue 1,934 [ o [ [ 0 [ 0 [ [ 0 [ 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tokelau 1,871 0 0o 0 0 0 0 0 0 0 o 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Countries or areas verified to have achieved or sustained elimination
countries or areas that lost the elimination status after being verified to have achieved elimination
Scheme 2. Confirmed cases and incidence of measles in the Western Pacific Region by country,
2012-2023. Source: [29,30].
Total MRCV-1 MRCV-2
Country / Area . — — — —
(r0n-PIC) Population | <1 year old | type of |vaccination Coverage’ type of | vaccinatio Coverage’
(2023) vaccine | schedule* | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 | vaccine |nschedule| 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Japan 123,951,692 813,334 MR Y1 95.7 953 975 955 964 1025 97.2 96.0 985 954 98.5| MR Y5 92.2 92.8 93.7 93.0 933 94.9 93.1 93.4 946 94.1 947
Republic of Korea 51,815,810 285,031 MMR Mi2-15 994 996 996 977 980 974 978 979 980 980 9700 MMR Y46 970 950 963 970 973 9.8 968 963 950 950 950
Australia 26,177,413 299,402 MMR M2 94.0 937 940 95.0  95.0 94.0 94.0 94.0 93.0 927 96.0 MMRV Mi8 91.2 922 92.6 93.0 940 93.5 935 93.6 942 93.9 91.4
China, Hong Kong SAR 7,488,865 41,865 MMR Mi2 95.0 950 950 950 95.00 MMRV Mi8/yée 98.7 987 985 986 971 950 981 950 914 950 954
Singapore 5,975,689 42,263 MMR M2 95.0 95.0  95.0 95.0 946 95.4 95.0 96.3 9%.8 96.0 96.2| MMR Mi15-18 95.4 90.0 90.0 90.0 879 90.0 84.0 92.2 93.7 92.9 92.3
New Zealand 5,185,288 63,879 MMR M2 92.4 924 926 93.0 920 93.3 91.9 91.8 915 911 90.0 MMR Mil5 85.5 85.8 86.3 870 89.0 90.1 89.7 89.9 90.7 82.3 82.8
China, Macao SAR 695,168 6,941 MMR Mi2 927 927 933 931 935 936 949 980 976 961 97.4] MMRV Mis 89.2 892 906 909 915 914 935 960 955 950 960
Brunei Darussalam 449,002 6,002 MMR MI12 94.6 9%.0  97.0 96.0  98.0 97.0 99.0 97.0 99.0 994 97.3] MMR Mi18 96.0 92.0 96.0 97.0  97.0 98.0 98.0 98.0 96.9 98.6 98.5
Cambodia 16,767,842 311,777 MR M9 934 90.2 940 95.0 1227 101.1 1038 1038 107.0 1027 102.0| MR Mi8 81.8 63.5 73.0 720 105.0 83.3 814 92.5 90.5 825 88.2
Mongolia 3,398,366 68,865 MMR M9 98.8 97.1 98.3 98.1 98.5 99.5 98.7 98.0 972 952 94.5 MMR Y2 98.3 96.7 98.1 97.7 89.7 98.1 98.4 98.5 95.5 93.9 93.3
China 1,425,887,337 10,694,436 MMR M8 99.0 996  99.0 995 995 99.6 98.6 98.8 992 994 99.1] MMR Mi8 99.0 99.6 99.0 994 994 99.4 99.2 98.5 99.0 99.3 99.1
Philippines 115,559,009 2445164 | MMR M9 800 770 750 790 750 700 670 750 770 571 689 MMR MIi2-15 40 540 530 840 610 610 590 690 730 550 637
Viet Nam 98,186,856 1,421,158 M M9 96.4 97.7 974 975 986 97.4 97.2 95.4 97.3  89.0 87.7| MR Mi8 83.2 85.8 93.8 91.8 946 92.7 90.4 92.4 92.9 84.9 80.7
Malaysia 33,938,221 506,221 MMR M9 95.0 953 921 93.0 958 96.2 97.6 97.0 950 96.0 103.4] MMR Mi12 98.6 99.1 98.9 99.0  99.1 98.9 90.1 87.0 84.0 97.5 9.3
Papua New Guinea 10,142,619 246,099 MR M2 670 700 650 600 510 430 420 327 436 31 409 MR Mis 196 275 199 249
Lao People’s Democratic Republic 7,529,475 156,737 MR M9 717 820 87.0 99.0  87.0 92.0 92.0 88.8 855 79.2 8L.6| MR MI12 9.2 1.0 76.0 66.5 70.1 55.6 613
Total MRCV-1 MRCV-2
Country / Area ) — — — —
(PIC) Population | <1 year old | type of |vaccination Coverage’ type of | vaccinatio Coverage’
(2023) vaccine | schedule* [ 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 | vaccine |n schedule| 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Fiji 929,766 17,501 MMR M2 20 9% 91 95 95 96.0 81.0 825 822 99.0 85| MMR Mi8 92 98.0 92.0 100.0 950 105.0 95.0 72.3 715 76.0
Solomon Islands 724,273 20,931 MR M2 848 7589 75.88 7525 82 84.3 93.0 81.0 81.0 673 9031 MR Mi8 101.6 54.0 54.0 51.0 39.7 90.3
Vanuatu 326,740 9,288 MR M2 94.15 64.658 20 76 84 80.0 75.0 80.0 780 50.0 70| - -
French Polynesia 306,279 3823| MMR Mi2 9 98 975 970 970 98.4 MMR Mis 990 98.0 975 970 97.0 99.3
New Caledonia 289,950 4,057 MMR M2 96.4 %4 964 9.0  96.0 96.0 97.4 97.0 MMR Mlée 85.6 85.6 85.6 86.0 86.0 86.0 916 92.0
Samoa 222,382 5,933 MMR M9 846 98.7 910 780 770 80.0 40.0 96.0 655 620 81.6 MMR Mil5 67.4 87.0 78.0 63.0 59.0 78.0 280 59.0 59.4 50.0 453
Guam 171,774 2,790 MMR M2 51.0 510 849 917 90.0 825 MMR Y4-6 90.0 85.0
Kiribati 131,232 3,381 MR M2 91.0 91.0 88.0 840 802 81.0 84.0 94.1 81.8 80.2 84.6| MR Y4 9.3 84.0 80.0 760 789 79.0 99.0 91.4 56.8 58.2 68.0
Micronesia (Fed. States of) 114,164 2323 MMR Mi2 909 913 939 740 700 760 730 780 786 645 718 MMR Mi3 698 746 780 740 450 520 480 520 621 378 429
Tonga 106,858 2,433 MR M2 95.0 99.6  95.0 99.0  98.0 99.0 99.0 99.0 9.6 995 99.5| MR Mi8 95.0 99.6 95.0 99.0  99.0 99.0 99.0 99.0 9.7 99.3 99.3
Northern Mariana Islands 49,551 600 MMR M2 62.0 64.8 73.0 75.3 789 856 85.3] MMR Y4-6 72.0 76.8 92.0 90.4 76.7 95.7 90.4
American Samoa 44,273 760 | MMR Mi5 MMR Y4
Marshall Islands 41,569 751 MMR M2 78.0 703 79.0 750 749 83.5 83.0 85.0 89.0 847 81.0 MMR Mi13 58.0 423 53.0 700 487 61.7 61.0 63.6 67.9 58.5 53.6
Palau 18,055 266 | MMR Mi2 91.0 987 830 9.0 960 847 900 970 932 929 9.0 MMR Mis 86.0 982 810 80 9.0 772 750 880 835 839 850
Cook Islands 17,011 273 MMR M2 97.0 97.0 98.0 99.0  90.0 98.0 100.0 100.0 61.3] MMR Mi8 98.0 95.0 98.0 95.0 90.0 95.0 100.0 98.0 82.0 67.0 50.7
Nauru 12,668 336 MR M2 96.0 97.0  65.0 98.0 98.0 95.0 100.0 95.0 982 101.8 98.0| MR Mil5 81.0 88.0 49.0 9%.0 97.0 94.0 94.0 95.0 97.0 100.9 9.7
‘Wallis and Futuna Islands 11,572 134 MMR Mi2 1200 120.0 79.0 1550 MMR Mié 1073 107.3 80.0 121.0
Tuvalu 11,312 260 MR Mi2 976 960 936 940 9260 946 882 963 928 933 900 MR Mis 931 840 912 8.0 920 935 809 923 8.5 841 892
Niue 1,934 26 MMR M2 1000 100.0 99.0 100.0 100.0 100.0 100.0 100.0 99.0 99.0 100.0f MMR Mil5 98.0 100.0 99.0 100.0 100.0 100.0 100.0 100.0 99.0 99.0 100.0
Tokelau 1,871 35 MMR MI12 100.0  100.0 100.0 100.0 98.0 940 950 100.0f MMR Mi15 100.0 100.0 100.0 100.0 98.0 95.0 95.0 100.0

countries or areas verified to have achieved or sustained elimination
countries or areas that lost the elimination status after being verified to have achieved elimination
* vaccination schedule may have been changed in some countries during the period wnder review.
** If official coverage is not available, administrative coverage is used, i also ot available, WUENIC is used.
MRCV-1 first dose of measles- and rubella-containing vaccine
MRCV-2second dose of measles- and rubella-containing vaccine
M ‘measles vaccine
MR measles-rubella vaccine
MMR  measles, mumps and rubella vaccine
MMRV measles, mumps, rubella and varicella vaccine
M9 9 months of age
MI2-15 12 to 15 months of age
Y1 one year of age
Y46  4to6yearsof age

Scheme 3. Coverage of MRCV-1 and MRCV-2 (routine immunization with 1st and 2nd doses of
measles- and rubella-containing vaccines) in the Western Pacific Region by country, 2012-2022.
Source: [31].
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Japan, the Republic of Korea, Australia, Hong Kong SAR (China), Singapore, New
Zealand, Macao SAR (China) and Brunei Darussalam were verified by the RVC to have
achieved and then verified to have sustained measles elimination without an implementa-
tion of nation-wide MCV-SIAs between 2013 and 2023.

Mongolia conducted a nation-wide MCV-SIA, targeting children aged 6 months to
6 years, in May and June 2015, and another nation-wide MCV-SIA, targeting young adults
aged 18 to 30 years, in May 2016, in response to the largest measles outbreak since the
introduction of MCV into the national immunization programme in 1973 (Scheme 4) [32].
This import-related outbreak in Mongolia predominantly affected young people aged 15 to
29 years followed by children aged 0 to 8 months (accounting for 59% and 12% of cases,
respectively). Cambodia conducted a nation-wide MR-SIA targeting children aged 6 to
59 months in 2017 in response to an import-related measles outbreak in 2016.

Total
Country/ Area Population |<1 year old 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
(2023)
Type of MR MR
age group IM-14Y 6-59m
Cambodia 16,767,842 311,777 |targeted 4,345,392 1,613,925
vaccinated 4,576,633 1,452,821
coverage 105.3% 90%
Type of MR M MR MR
age group 314Y 6M6Y | 1830Y 10M8Y
Mongolia 3,398,366 68,865 |targeted 560,592 368,102 | 624,000 639,183
vaccinated 522,429 347,685 549,846 309,310
coverage 93.2% 94.5% 88.1% 48.4%
Type of MR MR MR
age group 959 M 959 M 959 M
Philippines 115,559,009 | 2,445,164 |targeted 11,485,540 9,463,434 9,704,231
vaccinated 10,402,490 8,549,093 8,184,944
coverage 90.6% 90.3% 84.30%
Type of MR MR
age group 1-14Y 16-17Y
Viet Nam 98,186,856 | 1,421,158 |targeted 20,095,950 1,883,406
vaccinated 19,735,750 1,787,588
coverage 98.2% 94.9%
Type of M MR MR MR
age group 6-35 M IM-14Y 6-59 M 659 M
Papua New Guinea 10,142,619 246,099 |targeted 631,747 1,286,410 1,167,516 1,223,284
vaccinated 552,872 801,436 1,180,422 871,429
coverage 87.5% 62.3% 101.1% 71.2%
Type of MR MR
age group IMIY 9m-<5y
Lao People's Democratic Republic 7,529,475 156,737 |targeted 1,560,136 702,756
vaccinated 1,569,224 703,924
coverage 100.6% 100.2%
Type of MR MR
age group 12m-11y 6M39Y
Fiji 929,766 17,501 |targeted 187,668
vaccinated 178,069 328,000
coverage 94.9% 95.0%
Type of MR MR MR
agegroup | 1259 M 6M-29Y 671M
Solomon Islands 724,273 20,931 |targeted 67,160 376,286 88,916
vaccinated 67,832 394,584 88,138
coverage 101.0% 104.9% 99.1%
Type of MR MR
age group 1259 M 1-15Y
Vanuatu 326,740 9,288 |targeted 33,096 100,317
vaccinated 33,604 103,676
coverage 101.5% 103.3%
Type of MR MR
age group 1-12y 6/12-50Y
Samoa 222,382 5,933 |targeted 59,931 200,879
vaccinated 57,229 187,369
coverage 95.5% 93.3%
Type of MR
age group 114Y
Kiribati 131,232 3,381 |targeted 40,564
vaccinated 39,035
coverage 96.2%
Type of MMR
age group 6 M49/57 Y|
Micronesia (Fed. States of) 114,164 2,323 |targeted 82,472
vaccinated 71,388
coverage 86.6%
Type of MR
age group 6M-24Y
Tonga 106,858 2,433 |targeted 58,067
vaccinated 54,590
coverage 94.0%

countries or areas that lost the elimination status after being verified to have achieved elimination
first dose of measles- and rubella-containing vaccine
second dose of measles- and rubella-containing vaccine
measles vaccine

measles-rubella vaccine

measles, mumps and rubella vaccine

measles, mumps, rubella and varicella vaccine

9 months of age

12 to 15 months of age

one year of age

4 to 6 years of age

Scheme 4. Implementation of supplementary immunization activities with measles and rubella
containing vaccines in the Western Pacific Region by country, 2012-2023. Source: [31].
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The Philippines carried out nation-wide MR-SIAs targeting children aged 6 to 59 months
in 2014 and 2020. Both SIAs followed periods of major resurgence in endemic transmission
in 2013-2014 and 2018-2019. Fiji, Samoa and Tonga carried out nation-wide MR-SIAs
targeting adults as well as children and adolescents during the latter periods of large-scale
import-related measles outbreaks in 2019 in response to the global measles resurgence and
importations from New Zealand.

While most MRCV-SIAs carried out in the WPR attained high vaccination coverage
(>90%), their impact could have been substantially greater if they had targeted the specific
groups with large immunity gaps and if they had been implemented before or very soon
after the detection of resurgences or import-related outbreaks.

3.4. Surveillance

Several countries or areas verified by the RVC as having achieved measles elimination
(e.g., Macao SAR (China), Brunei Darussalam, Cambodia and Mongolia) and some countries
which have not yet achieved measles elimination (e.g., China, Malaysia, Lao PDR and
the Pacific sub-region) have maintained highly sensitive measles and rubella surveillance
measured by “discarded non-measles rate per 100,000 population” from 2013 to 2023
(Scheme 5).

Total Discarded non-measles rate per 100,000 pop Second level units with = 2 discarded cases per 100,000 pop1
Country / Area Population =2 = 80%

(2023) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Japan 123951692 | 0.1 0.7 0.5 0.2 0.7 0.4 1.1 2 0.2 0.1 0.1 04 0.0% 43% 00% 00% 43% 00% 64% 234% 00% 00% 00% 00%
Republic of Korea 51,815810 | 0.3 08 23 0.6 0.6 05 e 8.6 0.6 04 03 0.5 0.0% 59% 412% 00% 0.0% 0.0% 59% 100.0% 0.0% 00% 00% 59%
Australia > 26177413 D D D D D puj puj D D D D D puj D D jul jul D jin) hin) D jin m jin)
China, Hong Keng SAR 7,488,865 | 25 i 23 2% 25 0.1 02 0.1 01 0.0 0.0 0.0 NA NA NA NA NA NA NA NA NA NA NA NA
Singapore 5,975,689 D i 15 10 16 §E 3 13 18 03 01 02 0.1 NA NA NA NA NA NA NA NA NA NA NA NA
New Zealand 5,185,288 D D 10 05 G 04 03 19 48 14 23 89 D D D D D D D D 60.0% 15.0% 40.0% 85.0%
China, Macao SAR 695,168 [ 3.9 3 27 16 19 25 45 143 15 34 16 3 NA NA NA NA NA NA NA NA NA NA NA NA
Brunei D: 449,002 15 39 36 48 28 42 53 46 43 41 45 53 NA NA NA NA NA NA NA NA NA NA NA NA
Cambodia 16,767,842 [ 6.8 36 42 47 43 b 68 95 152 21 5.6 ol 62.5% 458% 833% 91.7% 72.0% 80.0% B840% 96.0% 1000% 24.0% 64.0% B84.0%
Mongolia 3,398,366 | 220 76 48 5LL 46.6 i 84 105 3.0 02 11 22 318% 364% 318% 81.8% 955% 13.6% 500% 500% 227% 45% 45% 455%
China 1,425,887,337 | 23 37 43 45 5 21 ey 53 199 20 18 3 710% 64.5% 71.0% 83.9% 774% 645% 645% 774% 323% 00% 355% 742%
Philippines 115,559,009 | 2.1 252 45 14 14 20 1.0 18 1.0 0.6 le 19 647% 647% 58.8% 294% 17.6% 294% 5.6% 278% 111% 00% 38.9% 444%
Viet Nam 98,186,856 | 0.9 12 5.0 21 13 1IE 1.1 0.9 04 02 0.6 04 125% 21.9% 40.6% 156% 22.2% 49.2% 222% 143% 6.3% 16% 111% 9.5%
Malaysia 33,938,221 | 22.7 225 1B 126 158 20.6 26.7 281 14.9 6.1 12.1 252 | 938% 100.0% 93.8% 87.5% 93.8% 93.8% 93.8% 93.8% 87.5% 62.5% 87.5% 87.5%
Papua New Guinea 10142619 [ 0.6 13 247 12 0.6 05 08 10 13 01 04 15 10.0% 25.0% 75.0% 20.0% 10.0% 10.0% 5.0% 150% 20.0% 00% 50% 25.0%
Lao People’s Democratic Republic 7529475 | 7.6 74 40 8.6 Tk 71 113 186 = 7.0 5.5 2.6 647% 58.8% 58.8% 882% 70.6% 647% 882% 100.0% 61.1% 56% 50.0% 55.6%
Pacific island countries and areas * 3533234 | 57 20 41 65 7.6 27 ZF 132 5.0 25 2.0 54 D D 217% 87% 13.0% 13.0% 5.0% 100% 5.0% 5.0% 10.0% 10.0%
Western Pacific Region 28 35 42 40 3.0 22 24 52 20 17 17 24 351% 40.9% 52.0% 39.0% 389% 362% 348% 468% 27.8% 73% 240% 369%

Total Suspected cases with adequate investigation Suspected cases with adequate specimens for laboratory confirmation®

Country / Area Population = 80% = 80%

(2023) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 | 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Japan 123,951,692 D D D D D puj D D D D D D D D D D D D D D D D D D
Republic of Korea 51,815,810 | 84.0% 63.7% 956% 68.8% 921% 712% 78.1% 872% 61.5% 929% 658% 958% | 904% 729% 63.3% 745% 799% B849% 950% 972% 957% 948% 946% 96.2%
Australia > 26177413 | ID D D D D D D D D D D D D D D D D D D D D D jin) D
China, Hong Kong SAR 7488865 | 92.0% 94.2% 99.0% 98.8% 97.9% 100.0% 93.9% 100.0% 100.0% 100.0% 80.0% 100.0% | 97.3% 91.1% 92.8% 97.7% 99.5% 100.0% 97.0% 90.8% 85.7% 100.0% 80.0% 83.3%
Singapore 5975689 | ID 754% 82.5% 92.0% 851% 658% 67.6% 73.1% 61.8%  25.0% 263% 100.0%| ID 18.1% 25.3% 19.0% 518% 67.1% 784% 731% 76.5% @ 25.0% 42.1% 68.8%
New Zealand 5,185,288 D D D D D D D D D D D D D D D D D D D D D D D D
China, Macao SAR 695,165 | 95.7% 95.0% 100.0% 100.0% 100.0% 833% 78.1% 99.2% 100.0% 91.3% 100.0% 100.0% |100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 99.2% 100.0% 100.0% 100.0% 100.0%
Brunei D: 449,002 | 71.4% 100.0% 93.8% 100.0% 100.0% 100.0% 100.0% 100.0% 94.7% 100.0% 100.0% 100.0% | 85.7% 100.0% 100.0% 95.8% 100.0% 100.0% 100.0% 95.2% 68.4% 100.0% 95.0% 100.0%
Cambodia 16,767,842 | 56.1% 68.5% 68.9% 80.5% 88.3% 81.9% 832% 91.3% 932% 96.3% 903% 934% | 992% 98.0% 99.4% 98.7% 99.0% 788% 995% 964% 985% 99.7% 99.6% 99.7%
Mengeolia 3,398,366 | 64.2% 100.0% 100.0% 7.7%  8.0% 88.3% 98.1% 94.4% 100.0% 100.0% 97.4% 100.0% |100.0% 100.0% 100.0% 13.6% 14.4% 93.5% 962% 952% 100.0% 100.0% 60.5% 100.0%
China 1,425,887,337 | 99.0% 994% 91.0% 950% 97.1% 97.8% 97.7% 96.8% 1000% 98.8% 985% 993% | 97.9% 94.6% 87.6% 85.7% B879% 915% 930% 797% 96.1% 979% 973% 985%
Philippines 115,559,009 | 56.5% 45.9% 61.7% 57.0% 57.3% 39.2% 59.4% 29.6% 438% 703% 677% 444% | 795% 629% 83.6% 69.7% 702% 591% 527% 386% 49.8% 72.8% 72.2% 454%
Viet Nam 95,186,856 | 44.3% 733% 410% 39.8% 55.6% 452% 682% 252% 30.1% 38.9% 00% 33% |550% 743% 70.1% 625% 764% 665% 804% 355% 43.1% 39.2% 358% 315%
Malaysia 33938221 | 74.4% 823% 732% 728% 79.6% 838% 921% 84.8% 88.0% 80.3% 876% 862% |833% 8L1% 91.1% 83.6% 886% 907% 90.0% 917% 96.7% 96.8% 99.0% 97.9%
Papua New Guinea 10142619 | 61.9% 00% 00% 60.8% 653% 706% 620% 774% 833% 1000% 810% 69.2% |8l0% 76.3% 63.5% 911% 89.8% 843% 91.3% 882% 947% 875% 87.3% 74.0%
Lao People’s Democratic Republic 7529475 | 49.3% 36.1% 74.5% 85.1% 98.6% 822% 89.1% 643% 68.6% 467% 37% 18.6% | 76.6% 66.5% 749% 854% 47.6% 853% 89.0% 645% 70.1% 77.8% 37% 175%
Padific island countries and areas * 3533234 | 0.0% 0.0% 00% 397% 90.1% 86.6% 457% 09% 42.7% 457% 98.8% 929% D D 10.7% 68.6% 89.7% 814% 77.2% 87.0% 75.0% 95.7% 99.4% 90.9%
Western Pacific Region 88.8% 92.1% 22.7% 78.3% 709% 882% 84.0% 66.1% 87.5% 94.8% 91.1% 88.0% | 93.1% 90.1% 83.5% 73.7% 67.7% 87.8% 81.9% 625% 872% 954% 92.9% 90.3%

countries or areas verified to have achieved or sustained elimination
countries or areas that lost the elimination status after being verified to have achieved elimination
Reached or surpassed target
Neasly reached target: 1.00-1.99 for non-measles suspected case rate; 10.1-25% for percent clinically confirmed cases; 60-79% for other indicators
Substantially below target
ID  insufficent data
NA  not applicable
* This indicator is not applicable for countries which have no second-level administrative units

* Adequate specimen detined as blood specimen collected within 28 days of rash onset oz other specimen (throat swab,
2 Reports only confirmed cases
4 el i

1 swab,

1 fluid, urine) collected within 5 days of rash onset; excludes epidemiclogically-linked cases

fer to all the Pacific island countries and areas as one epidemiological bloc; each country is considered as second level unit

Scheme 5. Performance of measles surveillance in the Western Pacific Region by country, 2012-2023.
Source: [29,30].

The Republic of Korea, Hong Kong SAR (China), Macao SAR (China), Brunei Darus-
salam, Cambodia and Mongolia (countries or areas verified by RVC to have achieved
measles elimination) and China, Malaysia, Papua New Guinea and the Pacific sub-region
(countries or sub-region which have not yet achieved measles elimination) have improved
or sustained high case investigation performance, measured by “suspected cases with
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adequate investigation” (>80%), and sample collection, as reflected by “suspected cases
with adequate specimens for laboratory confirmation” (>80%), from 2018 to 2023.

3.5. Genotypes of Measles Virus Detected in the Western Pacific Region

Genotype D9, which was considered endemic in Malaysia until the end of 2017 and
detected frequently as imported by Japan, Australia, Hong Kong SAR (China) and China
from 2013 to the middle of 2015 and by Singapore from 2013 to late 2017, has not been
detected and reported in the region since January 2018 (Scheme 6).

Country / Area

2013

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

JEMAM ] J[ASOND|J EMAM ] ] AISOND|J FMAM ] J[A'SOND|J EMAM ] ] AISOND|J EMAM ] J[ASOND|J EMAM ] J AlSOND|J FMAM ] J[ASOND|J EMAM ] J AlSOND|[J FMAM ] J[ASOND|J EMAM ] ] AlSOND|[J FMAM ] J[ASOND
| E | |

[Papua New Guinea

Tao People’s Democratic Republic
Paciics

countries and areas

Lao People’s Democratic Republic
[Pacific island countries and are:

Tapan
|Republic of Korea

|Australia

China, Hong Kong SAR

Singapore

B3

apua New Guiriea

a0 People’s Democratic Republic

countries and areas

countries or areas veritied to have achieved or sustained elimination
countries or areas that lost the elimination status after being veritied to have achieved elimination

Scheme 6. Genotypes of measles virus detected in the Western Pacific Region by country, 2013-2023.
Source: [30].

Genotype H1 has been the only endemic genotype detected in China since surveillance
began in 1993 and was widely distributed throughout China from 1993 to 2010 [10,11].
It became endemic in Viet Nam in 2013-2015 and in Mongolia from 2015 to 2016 due to
importation and was detected frequently as imported in Japan, the Republic of Korea,
Australia, Hong Kong SAR (China), Macao SAR (China) and Lao PDR between 2013 and
2016. It has not been detected or reported in the WPR and globally since September 2019.
Globally, the number of measles cases of genotype H1 declined from 2625 in 2016 to 333 in
2018 (87% decline), 28 in 2019 (99% decline) and 0 from 2020 onwards.

Genotype B3, which has been endemic in the Philippines since 2013 [14], continued to
be detected as imported in all countries and areas of the region verified to have achieved
measles elimination, except Mongolia, from 2013 to early 2020, particularly during the
resurgences in the Philippines in 2013 to 2014 and in 2017 to 2019. Genotype B3 continued
to be reported by Malaysia from 2022 to 2023 and was detected as imported in Australia,
Singapore, New Zealand and China in 2023.
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Genotype D8, which was considered endemic in Malaysia since 2015 and in Viet Nam
in 2017-2020, continued to be detected as imported in all countries and areas of the region
verified to have achieved measles elimination, except Mongolia, from 2013 to early 2020.
Genotype D8 continued to be reported by Malaysia from 2022 to 2023 and as imported in
several countries and areas of the region which were verified to have achieved measles
elimination during this same period.

Since 2000, ten different measles virus genotypes have been detected in the WPR (B3,
D3, D4, D5, D8, D9, D11, G3, H1 and H2). Currently only two genotypes, B3 and D§,
continue to be detected and, although none of the remaining eight genotypes have been
detected in the last four years, it is interesting to note that D5 “disappeared” in 2008 from
China and Japan only to re-appear briefly in China in 2015, which has implications for
when to consider a genotype as being finally eliminated.

3.6. Prevention of Endemic Measles Virus Transmission Resurgence

The increased transmission of the genotype H1 measles virus was one of major causes
of the regional resurgence of measles in the Western Pacific from 2013 to 2016 but has
steadily declined in China from 2014 to 2019 and not been detected since September
2019 either by China or any other country or area in the region. This reflects China’s
commitment to achieve a very high two-dose routine MCV coverage in all sub-populations
and for provinces to implement targeted annual SIAs in lower coverage areas. With the
delayed nation-wide MCV-SIA conducted in the Philippines in 2020, the resurgence of
the genotype B3 measles virus in 2018 to 2019 could not be prevented in the country and
there was the international seeding of virus again. The endemic measles transmission of
genotype D8 continues in Malaysia with cyclic resurgences in 2012, 2015-2018 and 2023
onwards, with specific sub-populations continuing to miss out on routine immunizations.

3.7. Prevention of Large-Scale Import-Related Measles Outbreaks

During the 2018-2019 global measles resurgence, large-scale outbreaks were prevented
after importation of measles cases in several countries in the WPR (e.g., Australia, Brunei
Darussalam, Japan and the Republic of Korea). Hong Kong SAR (China), Macao SAR
(China) and Singapore experienced import-related measles outbreaks, but their elimination
status was maintained due to excellent outbreak response and existing high population
immunity. New Zealand was able to maintain its elimination status despite experiencing a
large-scale import-related measles outbreak from January 2019 to July 2020 [28] but remains
under threat for resurgences due to falling immunization rates, particularly in the Maori
and Pacific population.

Cambodia experienced multiple outbreaks in 2019 to 2020 due to measles virus impor-
tations from neighbouring countries with the increased endemic transmission of genotype
D8 measles virus in 2018-2019. This resulted in the loss of measles elimination status for
the country, which had been verified in 2015. Samoa and Tonga experienced large-scale
import-related measles outbreaks from 2019 to 2020 [28] but the Tongan outbreak was
rapidly extinguished due to prevailing high routine MCV coverage.

3.8. Interruption of Ongoing Transmission of Endemic Measles Virus

The genotype D9 measles virus, which was endemic in Malaysia and reported as
imported from some countries in the region where measles elimination was verified, has
not been detected by either Malaysia or any other country since January 2018.

Genotype H1 measles virus, which was endemic in and reported by China until the
third quarter of 2019 and detected as imported by countries verified to have achieved
measles elimination, has not been detected by either China or any other country in the
region since September 2019.

Mongolia and Cambodia, which the RVC concluded in 2016 and 2021, respectively,
had re-established endemic measles virus transmission, and the Pacific sub-region, in which
Samoa and Tonga experienced import-related large-scale measles outbreaks in 2019, have
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achieved and sustained very low measles incidence (<1 per one million population) for
at least three years (since 2018 in Mongolia and since 2021 in Cambodia and the Pacific
sub-region).

3.9. Rubella Elimination

Since the verification process for rubella elimination started in 2017, seven countries
and areas in the WPR (the Republic of Korea, Australia, Hong Kong SAR (China), Singapore,
New Zealand, Macao SAR (China) and Brunei Darussalam) have been verified to have
achieved and sustained rubella elimination as of September 2023. Malaysia, Mongolia and
the Pacific sub-region have established 2025 as their target year for rubella elimination. But
several countries (e.g., Cambodia, China, Lao PDR, PNG, and the Philippines) are yet to
establish an elimination target year.

In recent years, a higher proportion of rubella cases occurred among people > 14 years
of age in the WPR. China experienced a resurgence of rubella virus transmission in 2018
to 2019, with most cases being individuals aged 15 to 25 years, reflecting immunity gaps
among birth cohorts that were born prior to and around the time of rubella-containing vac-
cine introduction into the routine immunization schedule [33]. Japan had large outbreaks
of rubella during 2012-2013 and 2018-2019 with most cases occurring among unvaccinated
male adults, reflecting immunity gaps among the male birth cohorts from 1962 to 1979
that were historically not targeted for rubella-containing vaccine administration in routine
immunization. A one-dose catch-up vaccination campaign was launched in 2019, targeting
male birth cohorts [34]. The Philippines have consistently reported a high number of
rubella cases over the past decade. There were large-scale rubella outbreaks in 2017, 2019
and 2020 and a significant proportion of rubella cases were reported among women of
child-bearing age. The vaccination status for these groups was either undocumented or not
vaccinated [35].

Several countries in the region, including China and the Philippines, have not yet
established nation-wide CRS surveillance.

3.10. Expanding Laboratory Capacity in the Western Pacific Region

The measles and rubella laboratory network in the WPR has played a very significant
role in its successes in eliminating these diseases. As other countries move towards elimi-
nation, this role will increase, particularly molecular detection and genotyping. During
nation-wide measles resurgences in the Philippines, a single national laboratory for VPDs
could not manage the huge increase in sample testing. To address this challenge, seven
WHO accredited sub-national (referral) laboratories were established in the country. The
establishment of more national VPD laboratories in countries of the Pacific Islands, which
require in-country testing due to their remoteness, would greatly decrease the turnaround
times inherent in the referral system. Six countries (Cook Islands, Kiribati, Solomon Islands,
Tonga, Vanuatu and Western Samoa) have been identified for expansion and training is
underway in their laboratories. Testing is intended to be operational by 2025.

The implementation of molecular detection methods is required in Cambodia, Lao
PDR, Mongolia and Papua New Guinea. Therefore, Labshot 2030 was devised as a two-
stage strategy: an assessment of priority countries (Cambodia, Fiji, Lao PDR, Malaysia,
Mongolia, Papua New Guinea, Philippines and Viet Nam) and a road map drafted to
integrate surveillance expertise and infrastructure leading to independent and sustainable
laboratories within these countries. Reverse transcription polymerase chain reaction (RT-
PCR) is important for detecting the measles or rubella viruses. However, it is possible to
detect the vaccine strain (genotype A) post vaccination by this method, too. Epidemiological
data are essential to suggest whether detection is vaccine-related, and confirmation is
possible by vaccine-specific RT-PCR or genotyping. Once genotyping is established, it will
provide faster results and more effective surveillance.
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4. Conclusions

Notable progress towards measles and rubella elimination has been made in the
WPR in the last 10 years, despite the region-wide measles resurgence in 2013-2016, the
global measles resurgence in 2018-2019 and the COVID-19 pandemic in 2020-2023. This
has provided empiric evidence that: (1) measles and rubella elimination are not only
achievable but also sustainable even in countries with large populations (e.g., Japan and
the Republic of Korea) under the pressure of multiple importations of measles virus from
countries with endemic transmission or large-scale import-related outbreaks during region-
wide and world-wide resurgences of measles virus transmission; (2) the interruption of
endemic measles virus, including in one of the most populous countries in the world
(China), appears feasible, as demonstrated through strong epidemiologic and virologic
surveillance systems within the country and evidence throughout the WPR [36]; (3) the
prevention of resurgence and large-scale import-related outbreaks is achieved where strong
routine immunization programmes are maintained for extended periods (at least 10 years)
with two doses of MRCV and high vaccination coverage (at least 90% for both with
reliable coverage denominators), even in countries with large populations (e.g., China and
Japan); and (4) many countries and areas in the WPR have established strong and resilient
immunization programmes, including sensitive case-based surveillance systems with the
strong support of public health laboratories across the region, that demonstrated sustained
high routine immunization coverage during the COVID-19 pandemic.

This steady progress and considerable achievement have been made possible by the
political commitments of the governments of the WHO’s Member States and strong ad-
vocacy by the WHO’s Regional Committee. The intensive sharing of lessons learned by
countries’” National Immunization Programmes during regular regional meetings orga-
nized by WHO has resulted in the translation of success across vast geographic regions
and populations. Technical recommendations by regional immunization experts through
the annual Technical Advisory Group (TAG) for Inmunization and Vaccine-Preventable
Diseases in the Western Pacific Region and the annual review and recommendations pro-
vided by the Regional Verification Commission for Measles and Rubella Elimination in
the Western Pacific to each National or Sub-Regional Verification Committee for Measles
and Rubella Elimination have been instrumental in bolstering these achievements. The
proactive updating and active implementation of the regional and national operational
targets and strategies for elimination with full consideration of country-specific situations
and local disease epidemiology is indispensable for accelerating progress and sustaining
gains at both national and regional levels.

Major challenges to achieving and sustaining measles and rubella elimination are:
(1) the resurgence of virus transmission still occurring in many countries globally with the
increased risk of virus importation into countries which have already achieved elimination
or are approaching elimination; (2) weak routine immunization programmes (e.g., low
vaccination coverage not yet reached >80%, target population underestimated or not
included in the coverage denominator, etc.) in a few priority countries; (3) the delayed
implementation of proactive and preventive supplementary immunization activities to fill
residual or emerging immunity gaps before the accumulation of susceptibles that are found
by imported virus; and (4) a growing proportion of adult populations susceptible to rubella
infection and transmission in countries with large populations.

To overcome those challenges, a stronger global commitment to coordinating and
synchronizing elimination efforts and progress across the world is essential. Countries
should continue strengthening their health systems, particularly their immunization pro-
grammes. Not addressing, detecting and filling immunity gaps with the transmission of
vaccine-preventable diseases among older age groups (i.e., adolescents and young adults)
and high-risk groups with low vaccination coverage (e.g., ethnic minorities, migrants) will
continue to threaten the achievement and maintenance of elimination.
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Abbreviations

The following abbreviations are used in this manuscript:
CRS Congenital Rubella Syndrome

MCV Measles-Containing Vaccine

MMR Measles-Mumps-Rubella (vaccine)

MR Measles—Rubella (vaccine)

MRCV Measles—Rubella-Containing Vaccine
MRCV-1 Measles—Rubella-Containing Vaccine, First Dose
MRCV-2 Measles—Rubella-Containing Vaccine, Second Dose

NIP National Immunization Program

NVC National Verification Committee

PICs Pacific Island Countries and Areas

RC Regional Committee

RT-PCR Reverse Transcription-Polymerase Chain Reaction
RVC Regional Verification Commission

SAR Special Administrative Region

SIA Supplementary Immunization Activities
SRVC Sub-Regional Verification Committee
TAG Technical Advisory Group

VPD Vaccine-Preventable Disease

WHO World Health Organization

WPR Western Pacific Region

WUENIC WHO and UNICEF estimates of national immunization coverage
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