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NOTE

The views expressed in this report are those of the participants of the Fifth Annual Meeting of
the Regional Verification Commission for Measles Elimination in the Western Pacific and do
not necessarily reflect the policies of the conveners.

This report has been prepared by the World Health Organization Regional Office for the
Western Pacific for Member States in the Region and for those who participated in the Fifth
Annual Meeting of the Regional Verification Commission for Measles Elimination in the
Western Pacific in Sydney, Australia from 20 to 23 September 2016.
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SUMMARY
The Fifth Annual Meeting of the Regional Verification Commission for Measles Elimination in the
Western Pacific was held in Sydney, Australia from 20 to 23 September 2016.
The objectives of the fifth annual meeting were to review the revised draft Guidelines on Verification
of Measles and Rubella Elimination in the Western Pacific Region for finalization; to review the
annual progress reports of the 16 national verification committees (NVCs) and the Subregional
Verification Committee (SRVC) and make recommendations for the achievement of measles and/or
rubella elimination; and to verify the maintenance or achievement of measles and/or rubella
elimination for countries and areas that have achieved these goals.
The Regional Verification Commission (RVC) members reviewed the annual progress reports
submitted by the NVCs and the SRVC. In 2016, Hong Kong SAR (China) was verified as having
achieved measles virus elimination for a period of at least 36 months since the time of the last known
endemic case in the presence of high-quality surveillance and supportive genotyping evidence. In
addition, Australia, Brunei Darussalam, Cambodia, Japan, Macao SAR (China) and the
Republic of Korea were confirmed to have sustained measles elimination after being verified in 2014
or 2015.
RVC members made country- or area-specific recommendations to each of the NVCs and SRVC, as
well as to WHO Regional Office for the Western Pacific.
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1. INTRODUCTION
1.1 Meeting organization
The Fifth Annual Meeting of the Regional Verification Commission for Measles Elimination in the
Western Pacific was held in Sydney, Australia from 20 to 23 September 2016. Participants included
the 14 members of the RVC, six staff members from the WHO Regional Office for the Western
Pacific and one staff member from WHO headquarters. The list of participants is available at Annex 1,
and the agenda and timetable for the meeting are available at Annex 2.
1.2 Meeting objectives
The objectives of the meeting were:
1) to review the revised draft Guidelines on Verification of Measles and Rubella Elimination in
the Western Pacific Region for finalization;
2) to review the annual progress reports of the 16 NVCs and the SRVC and make
recommendations for the achievement of measles and/or rubella elimination; and
3) to verify the maintenance or achievement of measles and/or rubella elimination for countries
and areas that have achieved these goals.
2. PROCEEDINGS
2.1 Opening session
The meeting was called to order by Dr Sergey Diorditsa. Dr Mark Jacobs delivered the opening
remarks on behalf of Dr Shin Young-soo, WHO Regional Director of the Western Pacific. Dr Jacobs
thanked the participants for their support of measles elimination. He reviewed the resolutions adopted
by the WHO Regional Committee for the Western Pacific that established the mechanisms to form
NVCs. He acknowledged the verification in 2015 of three countries and areas in the Region as having
achieved interruption of endemic measles virus transmission for a period of at least 36 months. He
recognized Member States’ efforts to achieve measles elimination and thanked the RVC members for
their willingness to continue their service.
Dr Jacobs nominated the office bearers as follows: Chair: Professor David Durrheim; Vice-Chair:
Dr Hiroshi Yoshikura; and Rapporteur: Dr Rose Capeding.
2.2 Global progress on measles and rubella elimination
The update on global progress on measles and rubella elimination highlighted the impact of measles
and rubella vaccination on reducing the burden associated with these diseases. Between 2000 and
2014, there was an estimated 79% reduction in measles mortality, and cumulatively 17.1 million child
deaths have been averted by vaccination. Over the past six years, coverage with the first dose of
measles-containing vaccine (MCV1) has remained unchanged at 84–85%, while coverage with the
second dose of measles-containing vaccine (MCV2) has increased from 39% to 61%. During 2012–
2015, 17 countries introduced rubella vaccine into their national schedules; however, global coverage
is still less than 50% because 47 countries have yet to introduce rubella vaccine. Despite this progress,
global 2015 measles control milestones were not achieved on time and, except for rubella elimination
in the Americas, regional measles and rubella elimination goals are off track. A midterm review
conducted to determine reasons for lack of progress concluded that the basic strategies in the Global
Measles and Rubella Strategic Plan 2012–2020 are sound. However, full implementation of these
strategies has been limited by lack of country ownership and global political will, reflected in
insufficient resources. The WHO Director-General, Dr Margaret Chan, recently concluded: “We face
6

a pivotal moment in the fight against measles and rubella; we must redouble our efforts, build the
fundamental health infrastructure, focus on those who are being missed and never lose sight of the
fact that the goal of eliminating these two diseases is entirely feasible.”
2.3 Regional progress on measles and rubella elimination
The WHO Regional Committee for the Western Pacific first endorsed measles elimination as a goal in
2003 and set a target year for elimination of 2012 in 2005. In 2014, the Regional Committee endorsed
a regional framework for implementation of the Global Vaccine Action Plan, which includes goals for
five of six WHO regions to achieve measles and rubella elimination by 2020. The lowest incidence of
reported measles cases occurred in 2012, but since that time, a relative resurgence of measles occurred
in 2013 and peaked in 2014. The majority of the cases in 2015 occurred in children less than 2 years
of age who were not yet eligible to receive two doses of measles-containing vaccine. Although the
Region as a whole is achieving surveillance indicators, provincial-level (second administrative level)
reporting of more than two non-measles/non-rubella cases per 100 000 population remains a
challenge. Reported vaccine coverage with both MCV1 and MCV2 is approaching 95%, which is
largely driven by high reported coverage from countries with large populations. Overall the number of
countries and areas reporting >90% coverage with the first dose of measles vaccine has decreased
since 2013. Only three countries in the Region have not yet introduced a routine second dose of
measles-containing vaccine, and two (the Lao People's Democratic Republic and Solomon Islands)
submitted applications to Gavi, the Vaccine Alliance (Gavi) in September 2016 for planned
introductions in the coming year. All countries and areas of the Region now include rubella in their
routine immunization schedule, but surveillance for congenital rubella syndrome is not systematic
across the Region.
2.4 Update from the regional measles and rubella laboratory network
A presentation on the measles and laboratory session that took place during the Sixth Meeting on
Vaccine-Preventable Diseases Laboratory Networks in the Western Pacific Region highlighted an
update on activities of the regional measles and rubella laboratory network, followed by an update on
quality indicators for measles/rubella laboratory surveillance and genotyping. Highly proficient
laboratories with strong quality assurance provided laboratory confirmation and genotyping evidence
to support the measles and rubella elimination and verification in the Region. Most of the laboratories
have achieved the target indicator of timeliness of reporting. For the countries that have verified
measles elimination, genotype evidence supports the interruption of endemic measles virus
transmission. For endemic countries and near-elimination countries, genotyping data provide a good
baseline for the genetic information. Key recommendations from the laboratory network meeting were
shared, including further strengthening the virologic surveillance of measles and rubella, and
improving congenital rubella syndrome (CRS) surveillance.
2.5 Country and area reports
2.5.1 Australia
Epidemiology of measles: Measles cases occurred at low incidence, with 74 cases reported (1.8 per
1 million population). Of these, 84% were classified as imported or import-related. Eleven separate
outbreaks were identified (2–11 cases/outbreak; median of 3 cases), and all were of short duration (<8
weeks).
Quality of epidemiologic and laboratory surveillance: All indicators for epidemiologic and
laboratory surveillance were achieved.
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Population immunity: High coverage was achieved with >92% coverage with both doses of
measles-mumps-rubella (MMR) vaccine. The Government of Australia has implemented new
measures to help improve the population coverage including the "no jab, no pay" strategy, which
makes immunization necessary to receive family assistance payments and the expansion of Australia's
immunization registers.
Programme sustainability: Australia has a comprehensive, publicly funded universal vaccination
programme with two doses of measles-containing vaccine.
Genotyping evidence: Genotyping evidence supports elimination, with multiple genotypic lineages
of measles virus detected including B3, D4, D8 and H1 and no one genotype persisting.
2.5.2 Brunei Darussalam
Epidemiology of measles: Brunei Darussalam reported a total of 24 suspected measles cases. Of
these, four were laboratory confirmed; one was imported from an unknown country and three were
import-related cases. There was no clinically compatible case. All confirmed cases were reported
from 30 April to 16 May 2016, from the same district. No rubella case was detected in 2015.
Quality of epidemiologic and laboratory surveillance: Surveillance performance indicators show
good performance, with all the indicators meeting WHO targets.
Population immunity: In 2015, reported immunization coverage was 97% for MCV1 and 96% for
MCV2, continuing high coverage as past years. Coverage was >90% in all four districts.
Programme sustainability: No change was reported compared to last year. Annually, a specific
budget is dedicated for vaccine procurement and outbreak management. The Task Force for Measles,
Rubella and Congenital Rubella Syndrome Elimination monitors and review progress towards
elimination and reports to an independent NVC.
Genotyping evidence: The National Reference Laboratory (NRL) does not have capacity for
genotyping, but collaboration is established with the Victorian Infectious Diseases Reference
Laboratory (VIDRL) in Australia. The genotype of the measles isolate from the four confirmed cases
was D8. However, full information on laboratory results was not provided in the report.
2.5.3 Cambodia
Epidemiology of measles: Cambodia had confirmed no measles case from 2012 to the end of 2015.
From January to September 2016, however, Cambodia reported 23 measles cases confirmed by
laboratory (two cases in early January, two cases in mid-May and 19 cases from mid-June to early
September 2016). Based on epidemiologic investigation and genotype analysis, these cases are
considered to be import-related cases.
Quality of epidemiologic and laboratory surveillance: Cambodia is meeting most of the
surveillance quality indicators. However, the percentage of suspected cases with adequate
investigation is 65% (below the target of >80%), and the percentage of specimens received at the
laboratory with five days of collection is 34% (below the target of >80%). For each of the 23 measles
cases confirmed by laboratory in January to September 2016, aggressive investigation was carried out
to detect unreported suspected cases and assess vaccination coverage in the community of confirmed
cases. All laboratory quality indicators are being achieved. Samples are sent to the Regional
Reference Laboratory (RRL) in Hong Kong SAR (China) for virus detection and genotyping.
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Population immunity: MCV1 coverage is 95%. MCV2 coverage is 72% at national level for 2015
(up from 66% in 2013 and similar to 73% in 2014). However, MCV1 coverage at provincial level
significantly varies by province. Out of 25 provinces in the country, 13 provinces reported >100%
(100–122%) MCV1 coverage, while 10 provinces reported <90% (73–89%). Estimates of population
immunity show gaps among children 3 years of age and younger. Epidemiology of recent cases
supports this assessment, with the majority of cases among children under 1 year of age.
Programme sustainability: The Royal Government of Cambodia maintains its strong commitment to
maintenance of measles elimination in Cambodia and fully supports the National Immunization
Programme (NIP) to sustain the country’s measles elimination status, particularly through provision
of full support to NIP in conducting case investigation and vaccination response upon confirmation of
measles case.
Genotyping evidence: In Cambodia, D9 circulated from 2009 to 2011. H1 is believed to have been
imported in 2011, and circulated for approximately 6 months. For four out of 23 confirmed measles
cases in 2016, B3 was detected. B3 had never been detected in Cambodia before 2016.
2.5.4 China
Epidemiology of measles: In 2015, measles incidence was reported as 31.1 per 1 million population.
Thirty-two deaths were reported. Most cases were among children too young to be vaccinated and
among young adults. In 2015, 329 outbreaks were reported with a median duration of 8 days (range:
1–245 days).
Quality of epidemiologic and laboratory surveillance: China achieved or surpassed the threshold
for all indicators of quality for epidemiologic and laboratory surveillance.
Population immunity: Reported coverage with two doses of MCV has been >95% since at least 2006.
In addition, measles supplementary immunization activities (SIAs) were conducted in high-risk
provinces, with more than 21.9 million doses of vaccine administered.
Programme sustainability: Measles elimination is supported by the central Government through
routine immunization, SIAs and laboratory construction.
Genotyping evidence: Among 3949 (non-vaccine) measles viruses isolated in 2015, 3948 (99.9%)
were H1.
2.5.5 Hong Kong SAR (China)
Epidemiology of measles: In all, 126 confirmed measles cases were reported from 2011 to 2015.
Almost all cases were among young children or young adults. Ten outbreaks with two to five cases
were reported. Unknown source cases comprised 44% of confirmed measles cases over the five year
period.

Quality of epidemiologic and laboratory surveillance: Hong Kong SAR (China) achieved or
surpassed all targeted thresholds for epidemiological and laboratory surveillance.
Population immunity: Coverage with two doses of MMR at primary 1 and primary 6 have been >95%
from 2008 to 2016. Seroprevalence surveys consistently show >95% population immunity across all
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age groups from 1995 to 2014, except for 2009-2010 when the immunity was ~93% for children 1-4
years of age.
Programme sustainability: The Government of Hong Kong SAR (China) is committed to measles
elimination. A detailed outbreak preparedness and response plan is in place and was submitted as an
annex to the verification report.
Genotyping evidence: Genotyping evidence supports that there is no endemic chain of transmission.
The majority of reported cases were from known imported cases or chains of transmission following
an imported case, and the genotypes were consistent with the known country of origin.
2.5.6 Japan
Epidemiology of measles: In all, 31 measles cases were confirmed in 2015; most (81%) were
imported or import-related, while six (19%) were sporadic cases with unknown source of transmission.
Quality of epidemiologic and laboratory surveillance: Japan relies on surrogate indicators for some
measures. Among standard surveillance indicators, 75% of cases had an adequate specimen collected.
Provincial-level reporting rates are not included.
Population immunity: Coverage with MCV1 and MCV2 has been approximately 96% and 93%,
respectively, for 2013–2014. Coverage data for 2015 is pending. A serosurvey conducted in 23
prefectures on more than 6600 persons showed >95% immunity among all persons over 2 years of age.
Programme sustainability: N/A
Genotyping evidence: Diverse genotypes – B3, D8, D9 and H1 – were identified among the 31
confirmed cases, which supports that there is no endemic strain.
2.5.7 Lao People's Democratic Republic
Epidemiology of measles: Reported measles cases are declining. There were 56 confirmed measles
cases in early 2015, compared to 70 in 2014; no case was reported so far in 2016. Recent confirmed
cases have been primarily among unvaccinated children under 5 years of age and among persons from
the Hmong minority ethnic group.
Quality of epidemiologic and laboratory surveillance: Surveillance performance improved
significantly. In 2015, the Lao People's Democratic Republic achieved (or very nearly achieved) all
the epidemiologic and laboratory surveillance performance indicators. The proportion of suspected
cases with adequate specimen collection was 79% (and was just below the 80% threshold).
Population immunity: Reported immunization coverage in 2015 was 88%. A nationwide survey
conducted in 2015 estimated coverage to be 81%. Coverage varies by province, ranging from 77% to
97%. It is known that hard-to-reach and minority ethnic communities have lower immunization
coverage. The country submitted a Gavi application for the introduction of the measles second dose in
September 2016.
Programme sustainability: The Government's contribution to immunization services has increased
68-fold since 2012, from US$ 122 800 to US$ 8.5 million. There is no specific measles outbreak
response plan, although measles is included in the general outbreak response manual.
Genotyping evidence: The most recently genotyped viruses were H1. However, there has been no
genotyping since 2014, despite a linkage established with Hong Kong RRL.
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2.5.8 Macao SAR (China)
Epidemiology of measles and rubella: There were no measles cases confirmed in 2015.
Two rubella cases were laboratory confirmed in 2015.
Quality of epidemiologic and laboratory surveillance: All epidemiologic and laboratory indicators
were achieved or surpassed with the exception of the national reporting rate of 1.55 per 100 000
population (target: >2.0 per 100 000).
Population immunity: A seroprevalence study conducted on a convenience sample of laboratory
specimens showed measles-specific antibodies present in >95% of persons older than 2 years of age.
Immunization coverage with two doses is >95% each year.
Programme sustainability: A school-entry screening programme with follow-up vaccination is in
place.
Genotyping evidence: N/A
2.5.9 Malaysia
No report was received from Malaysia.
2.5.10 Mongolia
Epidemiology of measles: Mongolia confirmed no measles transmission in 2011–2014. However,
since March 2015, Mongolia has been experiencing the largest measles outbreak since the
introduction of MCV into the NIP in 1973, with 23 464 cases reported in March to December 2015,
and 27 363 cases in January to June 2016. Children aged 0–8 months and young people aged 15–29
years accounted for 12% and 59%, respectively, of total cases in 2015, and 16% and 49%,
respectively, of total cases in 2016. The country has re-established ongoing transmission due to
imported H1 measles virus.
Quality of epidemiologic and laboratory surveillance: Mongolia achieved all epidemiologic and
laboratory surveillance performance indicators with the exception of percentage of suspected cases
with adequate investigation (8%; target >80%) and percentage of suspected cases with adequate blood
specimen collected (14%; target >80%). The volume of cases reported during the outbreak was
responsible for decreased performance on these indicators.
Population immunity: Nationwide SIAs were carried out in 1996, 2000, 2007 and 2012, targeting
multiple birth cohorts with high vaccination coverage: birth cohorts 1986–95 (98%), 1993–99 (97%),
1997–2005 (97%) and 2012 (93%), respectively. Coverage with MCV1 and MCV2 is >95% for each
year during 2013–2015. In response to the current outbreak, two SIAs were conducted. The first
targeted children 6 months to 6 years of age in May to June 2015, and the second targeted young
adults 18–30 years of age in May 2016. Large immunity gaps existed among people born before 2000,
which had not been detected before the present outbreak started in 2015.
Programme sustainability: The Government of Mongolia maintains its strong commitment to
re-achievement of measles elimination in Mongolia. The Government covered the cost of vaccines for
the 2016 measles and rubella (MR) SIA. The Government will convene an international conference on
communicable diseases in October 2016 and share its experiences and lessons learnt on the
2015–2016 measles outbreak widely with the international community.
Genotyping evidence: All genotypes detected from the 2015–2016 outbreak were H1.
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2.5.11 New Zealand
Epidemiology of measles: The last endemic case from the 2011–2012 outbreak had symptom onset
on 13 June 2012. A separate outbreak or outbreaks caused by B3 occurred from late December 2013,
with the last possible linked case reported on 30 September 2014. A risk assessment indicated that
outbreaks related to importation of measles virus would continue to occur unless New Zealand could
achieve 24% reduction in susceptible population. The majority of cases occurred among
children/adolescents 10–19 years of age. In 2015, the NVC requested to increase accuracy of
classification by source of infection (use unknown instead of import-related as appropriate). Since
March 2016, an outbreak with seven generations of transmission and 55 confirmed cases has been
ongoing.
Quality of epidemiologic and laboratory surveillance: New Zealand is achieving or surpassing all
recommended thresholds on performance indicators related to the quality of epidemiologic and
laboratory surveillance. They do not currently collect data on timeliness of investigation, but they are
taking steps to make this information available.
Population immunity: Routine coverage with MMR is approaching 95% for children at 2 years of
age. The quality of immunization monitoring through the National Immunisation Register (NIR) is
very high. However, the birth cohorts born between 1980 and 2006 have the lowest proportion of
people immune to measles (77–85%), and the overall population immunity is approximately 90%
(estimation done using very high vaccine efficacy assumption).
Programme sustainability: The Expanded Programme on Immunization (EPI) is fully funded by the
Government and supported by good health promotion. Implementation of the NIR has improved
immunization coverage. More than 95% coverage with two doses of MMR – at 2 years and 5 years of
age – is now included as a performance measurement for the district health boards.
Genotyping evidence: Outbreaks in 2014 were genotyped as B3 and were linked to the Philippines
and/or India. The outbreaks in 2015 were genotyped as D8.
2.5.12 Philippines
Epidemiology of measles: Following a large outbreak in 2014, with more than 59 000 reported
suspected cases, only 3708 suspected cases were reported in 2015 from all regions (incidence: 6.8/100
000). Of these, 697 were either laboratory or epidemiologically confirmed, and 1345 were classified
as measles compatible. Seven measles-related deaths were reported. In 2016, measles cases have
continued to be reported monthly.
Quality of epidemiologic and laboratory surveillance: Quality of epidemiologic surveillance is
suboptimal and has declined since 2011. However, the quality of laboratory surveillance remains high.
Population immunity: Coverage with MCV2 has plateaued between 60% and 65%, and MCV1
between 74% and 77% in 2014–2015; subnational coverage is very uneven. Immunity profiles by
birth cohort suggest gaps among infants and young adults aged 20 years and over, which is consistent
with recent epidemiology of cases. A recently launched initiative to vaccinate grade 1 and grade 7
students will help to fill immunity gaps among school-aged children. The Reaching Every Purok
strategy is being implemented to increase immunization coverage.
Programme sustainability: The Government is funding routine immunization services and is
updating its comprehensive multi-year plan (cMYP) for its NIP.
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Genotyping evidence: All 17 samples genotyped in 2015 were B3. B3 seems to have replaced the
previously endemic strain of D9, although it may also still circulate. Few samples have been tested
due to small numbers of specimens submitted for virus isolation.
2.5.13 Republic of Korea
Epidemiology of measles: Only seven sporadic cases were confirmed in 2015. Three were imported
and one was import-related. For the three cases of unknown source, only a single serum sample was
tested and a false-positive result could have occurred.
Quality of epidemiologic and laboratory surveillance: The Republic of Korea uses alternative
indicators for some measures. The national reporting rate was 0.7 per 100 000 total population, but the
alternative active surveillance system reported 9.1 per 100 000. The percentage of cases with adequate
specimen was 72%, and the percentage with laboratory results within 4 days was 72%.
Population immunity: MCV1 and MCV2 coverage has been >95% since verification. A nationwide
seroprevalence study among persons 1–50 years of age estimated measles-specific population
immunity at 93%; slightly lower immunity (78.8%) was detected among those 16–20 years old. The
national immunization registry enables detection of unvaccinated children with subsequent catch-up
of missed doses through private doctors or at school entry.
Programme sustainability: The Republic of Korea fully funds the immunization programme and has
already achieved and sustained measles elimination.
Genotyping evidence: Two of the seven cases were genotyped as D8.
2.5.14 Pacific island countries and areas
Epidemiology of measles: All of the measles cases reported since 2012 are considered to be imported
or import-related. In 2015, 21 laboratory-confirmed cases were reported; all were from Vanuatu.
Quality of epidemiologic and laboratory surveillance: Although the subregion as a whole is
achieving targeted thresholds on the epidemiologic and laboratory surveillance performance
indicators, sensitivity at the national level for the countries and areas is below the target, with only 19%
of the countries and areas reporting more than two suspected acute febrile rash cases per 100 000 total
population. The percentage of cases with an adequate specimen is 69%.
Population immunity: Two countries (Solomon Islands and Vanuatu) include only one dose of
measles-containing vaccine in their national schedule. A detailed analysis of population immunity by
birth cohort revealed gaps, especially for Fiji, Kiribati and Samoa. It was recommended that Solomon
Islands consider conducting a follow-up SIA by 2018.
Programme sustainability: Several countries and areas of the subregion receive support for their
immunization programmes (French, United Kingdom, and United States territories) or through Gavi
(Solomon Islands).
Genotyping evidence: No genotyping was completed in the subregion in 2015.
2.5.15 Papua New Guinea
Epidemiology of measles: Following a large outbreak with almost 75 000 suspected cases in
2013–2014, 7185 suspected cases were reported in 2015, but blood specimens were collected for only
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158 of them. Of those, 38 were confirmed. In 2016, 185 suspected cases were reported. Of the 22
tested for measles-specific IgM, none was confirmed.
Quality of epidemiologic and laboratory surveillance: Papua New Guinea is not achieving targeted
thresholds on the key performance indicators of epidemiologic and laboratory surveillance.
Population immunity: Routine immunization coverage with MCV1 has stagnated since 2009 at
approximately 60%, with slightly higher coverage (70%) reported in 2012–2013), and 42% of the
districts reporting coverage below 50%. The SIREP+ activity (which includes wide age range MR
SIA) was initiated in August 2015, but is not yet completed in at least five provinces.
Programme sustainability: Unclear as the financial status of the country seems to be deteriorating
compared to earlier years.
Genotyping evidence: No genotyped cases in 2015-2016.
2.5.16 Singapore
Epidemiology of measles: In 2014, 128 confirmed measles cases were reported. In 2015, only 40
cases were confirmed: 12 were classified as imported and 28 from unknown source. One cluster of
two cases was reported.
Quality of epidemiologic and laboratory surveillance: National reporting of discarded suspected
cases is below the targeted threshold. The NVC has requested the Ministry of Health to urge the
participation of all hospitals and practitioners in reporting suspected cases. The national laboratory is
moving in 2016 from Singapore General Hospital to the National Public Health Laboratory.
Population immunity: MCV1 coverage has been >95% since 2009. MCV2 coverage has decreased
in recent years with a change in immunization schedules. It is unclear whether children under 12 or
under 5 years continued to received MCV2 following the change in immunization schedule until all
children were fully vaccinated. Serosurveys conducted from 2008 to 2010 showed 83% immunity
among children 1–17 years of age.
Programme sustainability: Singapore is making adjustments to its national schedule and
surveillance system to achieve and demonstrate measles elimination.
Genotyping evidence: In 2015, genotypes B3, D8, D9 and H1 were identified among 21 cases.
2.5.17 Viet Nam
Epidemiology of measles: Viet Nam experienced a large measles outbreak in 2013–2014, with more
than 26 000 suspected cases reported in 2014. Of these, 15 877 were confirmed by laboratory or epilinks. In 2015, 33 of 63 provinces continued to report suspected cases. Among them, 291 cases were
confirmed. Cases were mostly among infants and young adults 20–29 years of age.
Quality of epidemiologic and laboratory surveillance: Although in 2015 the national rate of
discarded suspected cases was 3.2 per 100 000 total population, only 38% of provinces were
achieving this threshold of sensitivity of reporting. In addition, the percentage with adequate
investigation or adequate collection of laboratory specimens was below the target. Targets were
achieved on laboratory surveillance indicators of quality performance.
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Population immunity: High coverage (>95% reported coverage in all provinces) was achieved in the
wide-age-range MR SIA conducted in 2015 and 2016. Coverage in routine immunization has been
variable, leaving the possibility of immunity gaps.
Programme sustainability: The EPI is a health priority programme in Viet Nam and is available at
no cost to all children.
Genotyping evidence: Two specimens collected showed H1 genotype.
2.6 Finalization of the revised Guidelines on Verification of Measles and Rubella Elimination
The Guidelines on Verification of Measles and Rubella Elimination were reviewed and suggestions
for additional revisions were noted. The revised document is attached as Annex 3.
2.7 Modified format for previously verified countries and areas
The abbreviated format for previously verified countries and areas was reviewed. Suggestions for
substantive revisions were noted. The revised document is attached as Annex 3.

3. CONCLUSIONS AND RECOMMENDATIONS
3.1 Conclusions
General conclusions
• The RVC emphasizes that the verification of the interruption of endemic measles virus
transmission primarily assesses measles epidemiology and the implementation of
surveillance and immunization programmes during the preceding 36 months. Imported
measles virus may identify unknown susceptible individuals or subpopulations. Thus
there is a need for ongoing annual evaluations by the programmes/NVCs and submission
of annual reports to the RVC, providing the opportunity for corrective actions to close
immunity gaps.
• The RVC recommends that all countries and areas take necessary actions to remove
barriers to vaccination for all persons, including internal and external migrants and
mobile populations.
• The RVC recommends measles and rubella (MR) vaccination for all children who do not
have two documented doses even if outside the usual age for vaccination.
• The RVC recommends that the introduction of new and underutilized 1 vaccines and/or
the integration of other health services into the Expanded Programme on Immunization
(EPI) be undertaken in such a way to further enhance (rather than compromise) the reach
and coverage of vaccines already included in national immunization programmes (NIPs).

•
•
•
•

The RVC notes that well-conducted serosurveys, where feasible, are a complementary
mechanism to identify population immunity gaps for corrective action.
When reporting results of serosurveys, description of the year of the survey, sample size,
selection criteria, representativeness, testing methods and test cut-offs should be included.
The RVC recommends that countries and areas develop measles-specific outbreak
preparedness and response plans.
The RVC recommends that countries and areas take necessary steps to strengthen

1

New and underutilized vaccines are defined as vaccines not currently included in a country’s national immunization schedule and may
include cholera, hepatitis B (HepB), Haemophilus influenzae type b (Hib), human papillomavirus (HPV), inactivated poliovirus, Japanese
encephalitis, meningococcal, pneumococcal conjugate (PCV), rotavirus (RV), rubella, typhoid and yellow fever.
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surveillance in order to be able to detect and implement effective response measures to
measles virus importation/transmission in a timely way.

•
•
•
•

Every outbreak of measles should be used as an opportunity to identify and close
programmatic immunity gaps.
The RVC encourages sharing of information on international introductions of measles
cases, including genotyping data, through the International Health Regulations (IHR)
mechanism.
The RVC requests that all NVCs include a summary of specific actions taken in response
to previous RVC recommendations in their annual reports.
The RVC recommends that the shortened report format provided in the revised guidelines
be used by countries/areas that have sustained interruption of endemic measles virus
transmission. The shortened format provides insufficient detail for countries/areas that
may have endemic or re-established measles virus transmission; in the latter case a
standard full report is necessary.

Australia
• The RVC verifies that Australia has sustained the interruption of endemic measles virus
transmission.
• The RVC congratulates Australia on the comprehensive report and especially on
providing details of measles outbreaks.
• The RVC notes that Australia may have already achieved interruption of endemic rubella
virus transmission and would welcome a detailed report along the five lines of evidence
once the NVC has determined that evidence supports the elimination criteria.
Brunei Darussalam
• The RVC verifies that Brunei Darussalam has sustained the interruption of endemic
measles virus transmission.
Cambodia
• The RVC verifies that Cambodia has sustained the interruption of endemic measles virus
transmission.
• The RVC acknowledges the detailed epidemiological investigation and rapid response to
23 confirmed measles cases since January 2016.

•

The RVC notes with concern that the preliminary information provided does not clearly
indicate whether there have been multiple importations or sustained transmission of
measles virus over a period of some months.

China
• The RVC takes note of ongoing endemic measles and rubella virus transmission in China,
and efforts to strengthen surveillance and immunization coverage.

•
•

The RVC appreciates the thorough NVC report including the summary province-specific
data and the detailed responses to each of the 2015 RVC recommendations.
The RVC congratulates China on the decreasing incidence rates of both measles and
rubella.

Hong Kong SAR (China)
• The RVC verifies that Hong Kong SAR (China) has achieved the interruption of endemic
measles virus transmission for a period of at least 36 months in the presence of highquality surveillance and supportive genotyping evidence.

•

The RVC congratulates Hong Kong SAR (China) on this achievement, which is
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especially impressive given Hong Kong’s position as an important international hub of
population movement.

•

The RVC notes that Hong Kong SAR (China) may have already achieved interruption of
endemic rubella virus transmission and would welcome a detailed report along the five
lines of evidence once the NVC has determined that evidence supports the elimination
criteria.

Japan
• The RVC verifies that Japan has sustained the interruption of endemic measles virus
transmission.

•

The RVC congratulates Japan on the detailed report and efforts to rapidly detect and
interrupt local transmission.

Lao People's Democratic Republic
• The RVC acknowledges the progress towards interruption of endemic measles and
rubella virus transmission in the Lao People’s Democratic Republic.
Macao SAR (China)
• The RVC verifies that Macao SAR (China) has sustained the interruption of endemic
measles virus transmission.

•

The RVC notes that Macao SAR (China) may have already achieved interruption of
endemic rubella virus transmission and would welcome a detailed report along the five
lines of evidence once the NVC has determined that evidence supports the elimination
criteria.

Malaysia
• The RVC did not receive an annual progress report from the NVC of Malaysia and
therefore is unable to make an assessment concerning the progress towards elimination of
measles and rubella in Malaysia.
Mongolia
• The RVC concurs with the NVC of Mongolia that measles virus transmission has
continued for more than 12 months, and therefore, endemic measles virus transmission
has been re-established in Mongolia.
New Zealand
• The RVC concludes that New Zealand may have already achieved interruption of
endemic measles virus transmission and would welcome a detailed report along the five
lines of evidence once the NVC has determined that the evidence supports the
elimination criteria.

•

The RVC congratulates New Zealand on a thorough report and appreciates efforts to
estimate costs associated with measles outbreaks.

Pacific island countries and areas
• The RVC acknowledges the progress towards interruption of endemic measles and
rubella virus transmission in the Pacific island countries and areas, and some
improvements in surveillance and immunization coverage in individual Pacific island
countries and areas.
Papua New Guinea
• The RVC acknowledges the report on progress towards interruption of endemic measles
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and rubella virus transmission in Papua New Guinea.
Philippines
• The RVC notes ongoing endemic measles and rubella virus transmission in the
Philippines and expresses concern at the declining trends in surveillance performance
indicators and immunization coverage.
Republic of Korea
• The RVC verifies that the Republic of Korea has sustained the interruption of endemic
measles virus transmission.

•

The RVC notes that the Republic of Korea may have already achieved interruption of
endemic rubella virus transmission and would welcome a detailed report along the five
lines of evidence once the NVC has determined that evidence supports the elimination
criteria.

Singapore
• The RVC concludes that Singapore may have already achieved interruption of endemic
measles virus transmission and would welcome a detailed report along the five lines of
evidence once the NVC has determined that the evidence supports the elimination criteria.
Viet Nam
• The RVC takes note of ongoing endemic measles and rubella virus transmission in Viet
Nam, and efforts to strengthen surveillance and immunization coverage.
• The RVC congratulates Viet Nam on reaching almost 20 million children during the
recent MR supplementary immunization activity (SIA).
3.2 Recommendations
3.2.1 Recommendations for Member States
General recommendations
1) The RVC recommends that NVCs attach, as appendices to annual progress reports, any
relevant published manuscripts describing or analysing progress towards measles and
rubella elimination, including results of vaccination coverage surveys and serosurveys.
Australia
2) The RVC notes the promising early results of the “no jab, no pay” policy and would
welcome a more thorough evaluation of the impact of this policy.
3) The RVC supports Australia’s consideration to implement national collection of nonmeasles/non-rubella discarded case rate.
Brunei Darussalam
4) The RVC requests clarification on the frequency of NVC meetings and encourages the
NVC to meet at least annually or more frequently as needed to review measles/rubella
elimination programme activities.
5) The RVC requests that future reports contain a detailed description of measles outbreaks.
Cambodia
6) The RVC encourages further urgent action to fill immunity gaps in outbreak-affected and
neighbouring areas to prevent measles virus transmission.
7) The RVC supports an earlier WHO and Technical Advisory Group (TAG) on
Vaccine-Preventable Diseases recommendation that in outbreak settings a zero dose of
MR vaccine be administered to children who are at least 6 months of age in addition to
two MR doses provided in accordance with the national immunization schedule and at
18

least 30 days after the MR zero dose.
8) As measles elimination was achieved through the administration of regular high-quality
SIAs, Cambodia should plan to continue with regularly scheduled SIAs to prevent the
accumulation of susceptibles until >95% coverage is achieved with both doses of MR
vaccine in the routine programme.
9) The RVC recommends the implementation of the planned national MR SIA with
prioritization in timing for measles-affected and neighbouring provinces.
10) The RVC notes discrepancies in the surveillance performance indicators reported in the
NVC report and Western Pacific Regional Office surveillance bulletin, and seeks
clarification of this discrepancy in the next annual NVC report.
11) The RVC requests that the next NVC annual report include a detailed description of the
current outbreak, response efforts and outcomes.
China
12) The RVC strongly supports the conclusions and recommendations of the NVC and notes
that the adult vaccination campaigns being considered may not only protect young adults
against measles and rubella, but also provide protection for infants (through passive
maternal antibody) who are too young to be vaccinated.
13) The RVC recommends that China continue implementing CRS surveillance in sentinel
sites based on the success of the pilot project.
14) The RVC requests that the next NVC report include additional information about
activities taken, and their achievement, in response to the identification of high-risk
provinces/prefectures.
Hong Kong SAR (China)
15) The RVC recommends that Hong Kong SAR (China) continue to maintain sensitive
epidemiological and laboratory surveillance, achieve high vaccination coverage rates, and
provide the additional immunization opportunities described in the report to sustain
measles elimination.
16) Given the description of outbreaks in health-care facilities and possible nosocomial
transmission, Hong Kong SAR (China) may wish to consider re-evaluating/strengthening
health-care worker vaccination and health facility infection control policies.
Japan
17) The RVC notes that the majority of prefectures are achieving >95% coverage for both
routines doses, but that several prefectures have reported <90% coverage with measlescontaining vaccine second dose (MCV2) for several consecutive years. The RVC
requests additional information in next year’s report about any planned or implemented
actions to further raise coverage in these prefectures.
Lao People's Democratic Republic
18) The RVC acknowledges the improvements made in surveillance and immunization
coverage at national level, but it recommends that the country take actions to close
surveillance and immunization gaps at subnational level.
19) The RVC takes note of the planned MR SIA to be conducted in January 2017 and
recommends that the country build on the extensive social mobilization and community
engagement activities initiated during the circulating vaccine-derived poliovirus (cVDPV)
outbreak response activities in order to achieve high MR coverage especially among
hard-to-reach and high-risk populations.
Macao SAR (China)
20) The RVC appreciates the detailed information regarding measles serosurveys and
encourages inclusion of rubella in these evaluations.
21) The RVC encourages initiation of genotyping of rubella viruses.
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Malaysia
22) The RVC recommends that the NVC of Malaysia meet at least annually or more
frequently as needed to review measles/rubella elimination programme activities, and that
the NVC of Malaysia submit timely annual reports detailing progress towards measles
and rubella elimination.
Mongolia
23) The RVC recommends that the NVC advocate for Mongolia to continue implementing
outbreak response measures to urgently interrupt ongoing measles virus transmission.
24) The RVC recommends careful analysis of the ongoing outbreak to guide response
measures.
25) The RVC recommends that the NVC advocate for Mongolia’s participation in research
efforts to better understand the factors underlying the recent outbreak.
26) The RVC requests that the NVC continue to submit annual progress reports and submit a
report 36 months after the interruption of re-established endemic measles virus
transmission to request re-verification.
New Zealand
27) The RVC strongly supports New Zealand’s suggested activities to close the immunity
gaps in teenagers and young adults including: a) to identify and vaccinate through
primary health care organizations those persons who do not have two documented doses
of MR and b) school-based measles-mumps-rubella (MMR) catch-up activities;
28) The RVC notes and strongly supports New Zealand’s targeted vaccination efforts among
the Maori population.
29) The RVC encourages New Zealand’s plan to better define population immunity gaps
through conducting a serosurvey.
Pacific island countries and areas
30) The RVC strongly supports the recommendations of the SRVC and in particular the
SRVC’s plans to increase advocacy for measles and rubella elimination in the Pacific,
and it recommends that this be done as part of an integrated programme to improve
access to quality child health services.
Papua New Guinea
31) The RVC notes with concern that the country remains at risk for cyclical measles and
rubella outbreaks resulting in high rates of preventable mortality and serious morbidity
unless urgent action is taken to increase and sustain high immunization coverage.
32) The RVC recommends that Papua New Guinea take full advantage of the SIREP+ to
close wide-age-range immunity gaps in measles and rubella.
33) The RVC recommends that Papua New Guinea urgently take steps to strengthen EPI
management as one incremental step in strengthening the EPI.
34) The RVC requests that the NVC of Papua New Guinea meet at least annually or more
frequently as needed to review measles/rubella elimination programme activities, and that
the NVC and Secretariat of Papua New Guinea submit current and relevant annual
reports detailing progress towards measles and rubella elimination.
Philippines
35) The RVC endorses the statement of the NVC that “immunization is the key to achieving
elimination” and encourages the Philippines to fully implement Reaching Every Purok
and school-based immunization activities to increase immunization coverage.
36) The RVC recommends that the NVC may wish to consider region-specific
recommendations given the population size and the variation in surveillance performance
and immunization coverage.
37) The RVC notes the NVC’s anticipation of a forthcoming measles epidemic and
recommends that preventive supplementary measures be urgently implemented.
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Republic of Korea
38) The RVC notes the lower measles seropositivity among persons 16–20 years of age and
requests additional information in next year’s report about any planned or implemented
actions.
Singapore
39) The RVC congratulates Singapore's NVC on their report and requests additional detailed
information in future reports on unknown source cases, sporadic cases and outbreaks.
40) The RVC suggests that the identification as “import-related” or “unknown source” rather
than “locally acquired” may make it more possible to identify chains of transmission.
41) The RVC encourages Singapore to include results from polymerase chain reaction (PCR)
testing of respiratory and urine specimens in addition to sera tested for measles IgM to
meet surveillance indicators.
42) The RVC notes that the most recent serosurvey from 2008 to 2010 showed lower
seropositivity among children 10–19 years of age and asks whether this finding has been
validated in subsequent evaluations.
43) The RVC requests additional information in the next annual report about activities
conducted to provide MCV2 to children who were 7–11 years old in 2008 and children
between 18 months and 6 years in 2012, when the immunization schedule for
administration of MCV2 was changed.
44) The RVC encourages Singapore to conduct PCR for rubella from appropriate samples
and genotyping for rubella to establish baseline endemic strains.
Viet Nam
45) The RVC recommends that Viet Nam plan to continue with regularly scheduled targeted
SIAs to prevent the accumulation of susceptibles until more than 95% coverage, as
recorded in high-quality data, is achieved with two doses of MR vaccine in the routine
immunization programme.
46) The RVC supports Viet Nam’s plan to request an external integrated vaccine-preventable
diseases surveillance review.
47) The RVC recommends that Viet Nam increase efforts to collect genotyping data from
chains of transmission.
3.2.2 Recommendations for WHO
48) The RVC recommends that WHO include on the agenda of the 2017 Regional Committee
meeting an agenda item to discuss progress towards measles and rubella elimination and
to set a target year for rubella elimination.
49) The RVC requests WHO to support high-risk countries in developing measles-specific
outbreak preparedness and response plans.
50) The RVC recommends that WHO and partners support countries to conduct measles and
rubella risk assessments.
51) The RVC encourages the WHO Regional Office for the Western Pacific to continue
supporting biregional and cross-border collaboration with the WHO South-East Asia
Regional Office and WHO Regional Office for Europe.
52) The RVC recommends that WHO provide support to enhance surveillance and
immunization efforts in outbreak-affected and neighbouring countries and areas.
53) The RVC endorses the recommendation of the Global Measles and Rubella Strategic
Plan midterm review that financial resources should be urgently mobilized to support
outbreak investigation and control in non-Gavi eligible countries.
54) The RVC recommends that WHO continue supporting countries and areas that do not
regularly report genotyping data to obtain adequate genotyping data and to use a standard
format to present the data so that the RVC can make informed determinations about
importations, outbreaks and ongoing transmission.
55) The RVC recommends that feasible CRS surveillance indicators be standardized at the
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global level to provide validated guidance to WHO regions.
56) The RVC recommends that WHO provide technical support to countries and areas to
improve accuracy of vaccination coverage estimates.
57) The RVC requests WHO to finalize guidance to countries on conducting quality
serosurveys and once completed distribute these to countries and areas.
58) The RVC recommends that WHO appoint an experienced rubella epidemiologist from
the Western Pacific Region to the RVC to strengthen the commission’s rubella-specific
capacity.
59) The RVC recommends that WHO support selected NVCs with the preparation of their
annual progress reports.
60) The RVC recommends that WHO present recent measles outbreaks including
epidemiological and laboratory features to the SAGE Measles Rubella Working Group
for review and consideration about potential impacts on global policy.
61) The RVC recommends that WHO and partners continue to support important operational
research to guide national measles elimination efforts.
62) The RVC recommends that WHO and partners provide technical and financial support to
strengthen Cambodia’s surveillance and outbreak response capacity.
63) The RVC recommends that WHO provide technical support to Malaysia to ensure timely
submission of annual reports detailing progress towards measles and rubella elimination.
64) The RVC recommends that WHO technically and financially support Mongolia with their
efforts to interrupt measles virus transmission and to conduct research to understand the
causes of the outbreak.
65) The RVC recommends that WHO develop a plan to provide better support for case-based
surveillance in Pacific island territories under the responsibility of France and the United
States of America.
66) The RVC recommends that WHO support the SRVC in advocating for measles and
rubella elimination in the Pacific island countries and areas.
67) The RVC requests WHO and partners to strengthen technical support provided to
Papua New Guinea to ensure potent vaccine is delivered and administered to all
communities.
68) The RVC acknowledges the early success of the school-based immunization programme
in the Philippines, but it recommends that additional strategies may be needed to provide
rubella protection for older adolescents who will soon be entering their reproductive
years.
69) The RVC notes the Philippines NVC’s warning of a forthcoming measles epidemic and
recommends that preventive supplementary measures be urgently implemented.
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ANNEX 2
FIFTH ANNUAL MEETING OF THE REGIONAL VERIFICATION COMMISSION FOR MEASLES ELIMINATION
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Day 3
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45. Review of recommendations
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15:30-16:00
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•
Timing of next RVC meeting
•
Renewal of RVC membership
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48. Closing session:
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•
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DEFINITIONS1
1

Disease eradication: worldwide interruption of measles or rubella virus transmission in
the presence of a surveillance system that has been verified to be performing well.

•

Disease elimination:
measles - the absence of endemic measles virus transmission in a defined
geographical area (e.g. region or country) for ≥12 months, in the presence of a wellperforming surveillance system.
rubella - the absence of endemic rubella virus transmission in a defined geographical
area (e.g. region or country) for ≥12 months and the absence of CRS cases associated
with endemic transmission, in the presence of a well-performing surveillance system.

•

Endemic transmission: the existence of continuous transmission of indigenous or
imported measles or rubella virus that persists for ≥12 months in any defined
geographical area.

•
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•
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•

Re-establishment of endemic transmission: 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 ≥12 months in a defined
geographical area (region or country) where measles or rubella was previously
eliminated.
Measles or rubella outbreak: Two or more measles or rubella cases which are temporally related
and epidemiologically or virologically linked, or both. However, rigorous case and contact
investigation should be initiated at confirmation of first measles or rubella case.

1

D

Classification of cases:

1

•

Suspected case of measles or rubella: a patient in whom a health-care worker
suspects measles or rubella infection, or a patient with fever and maculopapular
(non-vesicular) rash.

•

Laboratory-confirmed measles or rubella case: a suspected case of measles or
rubella that has been confirmed by a proficient laboratory.
Adapted from World Health Organization. Framework for verifying elimination of measles and
rubella. Weekly Epidemiological Record 2013; 88:89-100.
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•

An epidemiologically-linked confirmed measles or rubella case: a suspected case of
measles or rubella that has not been confirmed by a laboratory but was geographically
and temporally related, with dates of rash onset occurring seven to 21 days apart for
measles (or 12-23 days for rubella), to a laboratory-confirmed case or, in the event of a
chain of transmission, to another epidemiologically-confirmed measles or rubella case.

•

•

Clinically rubella compatible: a case with maculopapular (non-vesicular) rash and fever (if
measured) and one of arthritis/arthralgia or lymphadenopathy, for which no adequate
clinical specimen was taken and which has not been linked epidemiologically to a
laboratory-confirmed case of rubella or another laboratory-confirmed communicable
disease.
Endemic measles or rubella case: laboratory- or epidemiologically-linked confirmed cases
of measles or rubella resulting from endemic transmission of measles or rubella virus.
Imported case of measles or rubella: a case exposed to measles or rubella outside the
region or country during the seven to 21 days for measles (12–23 days for rubella) prior
to rash onset and supported by epidemiological or virological evidence, or both.

D

•

Clinically measles compatible: a case with fever and maculopapular (non-vesicular) rash
and one of cough, coryza or conjunctivitis, for which no adequate clinical specimen was
taken and which has not been linked epidemiologically to a laboratory-confirmed case of
measles or another laboratory-confirmed communicable disease.
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For example: A healthcare worker suspects a case of measles but the person does not
receive adequate laboratory testing to confirm either positive or negative results.
However, epidemiological investigation reveals that the person was in contact with a
laboratory-confirmed measles case 12 days before onset of rash. This person would be
classified as epidemiologically confirmed measles case. If this was in setting of an
outbreak, the person could also be considered as an epidemiologically-confirmed
measles case even if contact (within similar time-frame) was only established with
another epidemiologically-confirmed measles case.

Note: For cases that were outside the region or country for only a part of the seven to 21
day interval (12-23 day interval for rubella) prior to rash onset, additional evidence
including a thorough investigation of local contacts of the case is needed to exclude a
local source of infection.
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•

Import-related measles or rubella case: a locally acquired infection occurring as part
of a chain of transmission originating from an imported case as supported by
epidemiological or virological evidence, or both.

•

T

Note: Classification of a case as import-related can be based on genotyping data alone
(that is, in the absence of supportive epidemiological data). If transmission of measles or
rubella from cases related to importation persists for ≥ 12 months, cases are no longer
considered import-related but endemic.

Unknown source measles or rubella case: a confirmed case for which an epidemiological
or virological link to importation or to endemic transmission cannot be established.
Non-measles non-rubella discarded case: a suspected case that has been investigated and
discarded as a non-measles and non-rubella case using (a) laboratory testing in a proficient
laboratory or (b) epidemiological linkage to a laboratory-confirmed outbreak of another
communicable disease that is neither measles nor rubella.

•

Measles vaccine-associated rash illness: a person with all five of the following criteria: (i)
the patient had a rash illness, with or without fever, but did not have cough or other
respiratory symptoms related to the rash; (ii) the rash began seven to 14 days after
vaccination with a measles-containing vaccine; (iii) the blood specimen, which was
positive for measles immunoglobulin M (IgM), was collected eight to 56 days after
vaccination; (iv) thorough field investigation did not identify any secondary cases; and (v)
field and laboratory investigations failed to identify other causes. Alternatively, a
suspected case from which virus was isolated and found on genotyping to be a vaccine
strain (e.g. genotype A).

D
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Suspected CRS case: any infant less than one year of age in whom a health worker
suspects CRS, usually in an infant 0-11 months old who presents with heart disease
and/or suspicion of hearing impairment and/or one or more of the following eye signs
(cataracts, congenital glaucoma, pigmentary retinopathy) OR if infant’s mother has
history of suspected or confirmed rubella during pregnancy, even when the infants
shows no signs of CRS.
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Laboratory confirmed CRS case: A suspected case with at least one condition from group
A (cataracts, congenital glaucoma, congenital heart disease, hearing impairment,
pigmentary retinopathy) and meets the laboratory criteria for CRS laboratory
confirmation.

•

Clinically confirmed CRS case: A case in which no adequate clinical specimen was taken
but in whom a health worker detects at least two of the complications listed in group A
(cataracts, congenital glaucoma, congenital heart disease, hearing impairment,
pigmentary retinopathy) or one in group A and one in group B (purpura, splenomegaly,
microcephaly, developmental delay, meningoencephalitis, radiolucent bone disease,
jaundice that begins within 24 hours after birth).
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•

1

Molecular genotyping:

Genotype: Operational taxonomic unit defined on the basis of nucleotide variation between
viral strains. Measles virus genotypes are defined on the genetic analysis of the N-450
sequence, which is the most variable region of the measles virus genome. Rubella virus
genotypes are defined on genetic analysis of the E1 – 739 sequence.

•

Variant lineage or sequence (measles only): Measles variants defined on the basis of the N450 sequence identity but not included in the list of named strains (see below), allowing
variation within a single genotype to be described. The WHO name assigned to the
sequence will provide the identifier for the sequence variant.

•

Named strain (measles only): Measles virus variant specifically identified in MeaNS as a
representative N-450 sequence due to its important prevalence within the database
(associated with widespread transmission).

•

MeaNS: WHO Measles Nucleotide Surveillance online database (http://www.whomeasles.org)

•

RubeNS: WHO Rubella Nucleotide Surveillance online database (http://www.whorubella.org)

D

•
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EXECUTIVE SUMMARY
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The Western Pacific Region has made remarkable progress towards achieving its measles
elimination goal; however, recently there has been a resurgence of measles in the region.
Measles incidence was 5.9 cases per million population in 2012, which was a historic low, but
increased to 17.7 in 2013 and 44.0 in 2014. Intensive efforts to improve case-based
surveillance in the Region began in 2007, and the surveillance activities required for measles
elimination have continued to improve across the Region. As of September 2016, the
Regional Verification Commission (RVC) has verified seven countries or areas as having
achieved measles elimination. Annual progress reports are reviewed annually to verify that
elimination has been maintained.

In 2005, the Regional Committee for the Western Pacific established 2012 as the target year for
measles elimination (WPR/RC56.R8). At its sixty-third session in 2012, the Regional Committee
urged Member States to accelerate progress towards measles elimination and establish national
verification committees (NVCs) to develop regular progress reports for submission to the Regional
Verification Commission (RVC) (WPR/RC63.R5). More recently in October 2014, a regional rubella
elimination goal was endorsed by the Regional Committee, as one of eight regional immunization
goals specified by the Regional Framework for Implementation of the Global Vaccine Action Plan
in the Western Pacific (WPR/RC65.R5). Activities toward rubella control have been in place in the
Region since 2003. The target date for rubella elimination has yet to be set by the Regional
Committee.
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Establishing verification processes and criteria for measles has progressed well, and all countries and
areas have established National or Sub-Regional Verification Committees and have submitted
progress reports to the RVC. Given that most countries in the Western Pacific Region have already
incorporated combined measles-rubella-containing vaccines into their vaccination schedules, and
that rubella is less contagious than measles, rubella elimination is feasible within the framework of
the regional measles elimination strategies.
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Three criteria and five lines of evidence presented below form the basis for verification.
The three criteria are:

1. Documentation of the interruption of endemic measles and rubella virus transmission for a
period of at least 36 months from the last known endemic case;

2. the presence of verification standard surveillance; and
3. genotyping evidence that supports the interruption of endemic transmission.
The five lines of evidence are:

T

1. a detailed description of the epidemiology of measles and rubella since the introduction
of measles and rubella vaccines in the national immunization programme;
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2. quality of epidemiological and laboratory surveillance systems for measles and rubella;
3. population immunity high enough to achieve and maintain elimination of measles and

rubella presented as a birth cohort analysis with the addition of evidence
related to quality of data and data at subnational level especially for any marginalized and
migrant groups;

4. sustainability of the national immunization programme including updated strategies

and plan of action addressing critical issues to sustain measles and rubella elimination;
and

5. genotyping evidence that supports interruption of measles and rubella virus transmission.

D

With the addition of rubella elimination to the verification process, the criteria and lines of evidence
have been updated to include rubella and CRS. The structures and functions of the verification
bodies (RVC, NVC, SRVC) are noted, and advocacy roles of the RVC and NVC highlighted.
Epidemiological and laboratory surveillance performance criteria are detailed with definitions and
targets, highlighting the inclusion of rubella and CRS indicators for surveillance performance going
forward. Of increasing importance is the need to document virus transmission pathways, report
genomic sequence data to the global online databases, and effectively link laboratory and
epidemiological surveillance data in order to better understand patterns of transmission as the
Region moves towards measles and rubella elimination.

NVCs will continue to ensure the development of annual progress reports and coordinate
submissions to the RVC so that the RVC may verify progress towards both measles and rubella
elimination. For countries that will be achieving verification elimination for both measles and
rubella, post-verification considerations are described and a new more concise reporting form
for country submissions is presented.
12

Overview of measles and rubella
elimination in the Western Pacific
Region
1.1

Introduction
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In 2003, the WHO Regional Committee for the Western Pacific resolved to eliminate measles
and concurrently strengthen routine immunization (WPR/RC54.R3) by urging Member States
to offer all children two doses of measles vaccine to achieve and maintain 95% population
immunity of each birth cohort in every district. In 2005, the Regional Committee established
2012 as the target year for measles elimination (WPR/RC56.R8). In 2010, the Regional
Committee reaffirmed the 2012 measles elimination goal, urged the Regional Director to
establish regional verification mechanisms, and requested Member States to establish an
independent national verification process for measles elimination following the
establishment of standardized regional verification mechanisms (WPR/ RC61.R7). In 2012,
the Regional Committee urged Member States to accelerate progress towards measles
elimination and establish national verification committees (NVCs) to develop regular
progress reports for submission to the Regional Verification Commission (RVC)
(WPR/RC63.R5).
In October 2014, a regional rubella elimination goal was endorsed by the Regional
Committee, as one of eight regional immunization goals specified by the Regional Framework
for Implementation of the Global Vaccine Action Plan in the Western Pacific (WPR/RC65.R5).
Activities toward rubella control have been in place in the Region since 2003. The target date
for rubella elimination has yet to be set by the Regional Committee.

D

Establishing verification processes and criteria for measles has progressed well and all
countries and areas have established National or Sub-Regional Verification Committees and
have submitted progress reports to the RVC. Inclusion of rubella elimination verification into
the process will enable countries and areas to confirm both measles and rubella elimination
and provides guidance to those that have not yet achieved elimination.
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1.2

Strategies

The key strategies for measles and rubella elimination include:
achieving and maintaining 95% population immunity of each birth cohort in every
district 1, 2;

•

assessing and enhancing quality and representativeness of reported coverage;

•

conducting high-quality case-based measles, rubella, and CRS surveillance;

•

ensuring high-quality laboratory surveillance through laboratories accredited to
conduct timely and accurate testing of samples to confirm or discard suspected
cases and detect measles and rubella virus for genotyping and molecular analysis;

•

developing and maintaining outbreak preparedness with regular programme review and risk
assessment; and
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•

rapidly responding to measles and rubella outbreaks including appropriate case
management and prevention of nosocomial transmission.
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•
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WPR/RC54.R3
Field Guidelines for Measles Elimination, WPRO, WHO, 2014
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OVER VIEW

Figure 1. Measles cases by month of onset, Western Pacific Region, 2010-2015*
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Source: WHO

Figure 2. Rubella cases by year of onset, Western Pacific Region, 2000-2014
Source: WHO
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1.3

Progress towards measles and rubella elimination

T

MEASLES. The Western Pacific Region has made remarkable progress towards achieving its
measles elimination goal; however, from 2013 to 2014 there was a resurgence of measles
in the region (Figure 1). Measles incidence was 5.9 cases per million population in 2012,
which was an historic low, but increased to 17.7 in 2013 and 44.0 in 2014. The increase in
measles cases can be attributed mainly to resurgence of disease in endemic countries and
multiple importations (sometimes resulting in large scale outbreaks) in countries previously
with low or no transmission. In several countries, a change in the age distribution of
measles cases has been observed, with increases among infants too young to receive the
first measles vaccine doses, adolescents, and adults. As of September 2016, the RVC has
verified seven countries and areas as having achieved measles elimination.
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Reported coverage of the first dose of measles-containing vaccine (MCV1) has trended
upward since 2003, reaching 96% in 2014, with consistently high coverage (over 95%)
since 2009. A total of 35 countries and areas have introduced a routine second dose of
measles-containing vaccine (MCV2), increasing since 2011 with a reported coverage of 95%
in 2014. All countries in the Region (except Vanuatu) are expected to introduce MCV2 by
2018 (the Lao People's Democratic Republic and Solomon Islands have plans to introduce
by 2018). Supplementary immunization activities (SIAs) for a wide range of ages have been
conducted to close immunity gaps. Over 300 million children have been vaccinated against
measles during large-scale SIAs from 2003-2015.

D

All countries and areas of the Western Pacific Region conduct case-based, laboratory- supported
surveillance for measles. Intensive efforts to improve case-based surveillance in the Region began
in 2007, and the surveillance activities required for measles elimination have continued to
improve across the Region through 2014. In 2014, among the suspected cases reported to the
Regional Office by 34 countries and areas, 4.2 suspected measles cases per 100 000 population
were discarded as non-measles (target ≥ 2.0). In 2014, adequate blood specimens were collected
from 84% of suspected measles cases (target ≥ 80%). These results suggested that for the
Western Pacific Region, surveillance was sensitive in identifying and appropriately classifying
suspected measles cases. However, not all countries achieved surveillance indicator targets. In
2014, among countries and areas that submitted sufficient data to calculate the indicators, 13
(87%) of 15 achieved the target discarded measles rate and 9 (69%) of 13 achieved the target for
adequate specimen collection rate.
RUBELLA. Many countries in the region have made significant progress toward rubella elimination
recently and set their own target years for elimination. Since 2010, Japan and Viet Nam have
reported the second largest number of rubella cases in the Region, following China (Figure 2).
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All countries in the Region will have introduced RCV into their national immunization programs by
2016 (Papua New Guinea, Vanuatu, and Viet Nam introduced in 2015). Countries with long standing
RCV programs have been utilizing the measles elimination platform and provide rubella vaccine in
combination with measles vaccine. Among the five countries that have more recently introduced
RCV (since 2007), all provide rubella vaccine in combination with measles vaccine or are in the
process of transitioning their programs to provide a combination vaccine. Since 2007, MR wide agerange catch-up campaigns have been conducted in seven countries in the Western Pacific Region, in
order to quickly increase population immunity.

T

All countries and areas of the Western Pacific Region conduct case-based, laboratory- supported
surveillance for rubella but one country does not report case based data to the Regional Office
(China). Only fourteen countries and areas reported on their 2015 Joint Reporting Forms (JRFs) that
they have CRS surveillance.
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Given that most countries in the Western Pacific Region have already incorporated combined
measles-rubella-containing vaccines into their vaccination schedules, and that rubella is less
contagious than measles, rubella elimination is feasible within the framework of the regional
measles elimination strategies.
LABORATORY NETWORK. The Western Pacific Region measles and rubella laboratory network has
grown to include a total of 383 laboratories, including one WHO global specialized laboratory (GSL) in
Japan, three WHO regional reference laboratories (RRLs) in Australia, China, and Hong Kong SAR
(China), 17 fully-functional national measles-rubella laboratories (NMLs) including the GSL and RRLs,
and, in China, 31 provincial and 331 prefecture laboratories. Almost all network laboratories are
accredited.

D

The capacity to document virus transmission pathways, report genomic sequence data to the global
online databases (i.e., MeaNS, RubeNS), and effectively link laboratory and epidemiological
surveillance data is of growing importance as the Region moves towards measles and rubella
elimination.
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Core Principles for verification
of measles and rubella
elimination
Attainment of measles and rubella elimination should be verified independently for
individual countries and areas, and eventually for the Region as a whole, following
standard processes and criteria.

•

Pacific island countries and areas, with a total population of 3.1 million, will be verified
as one epidemiological block, as done for certification of polio-free status in the Pacific
Sub-Region.

•

The Regional Verification Commission (RVC) for measles and rubella elimination in
the Western Pacific will verify progress towards measles and rubella elimination
and determine whether individual countries or areas, the Pacific Sub-Region, and
the Region as a whole have eliminated endemic measles and rubella virus
transmission.

•

National Verification Committees (NVCs) and the Subregional Verification Committee for
the Pacific island countries and areas (SRVC) will collect, analyze and validate the national
data, endorse and submit the necessary documentation to the RVC, on an annual basis,
to report progress towards, achievement and maintenance of measles and rubella
elimination. National secretariats may be formed to assist the NVCs in collecting data
and preparing documentation.

•

For countries with large populations and decentralized administration of immunization
programmes, such as China, the Philippines and Viet Nam, NVCs may assess measles and
rubella elimination by a second-level administrative unit, applying the standard criteria
and processes applicable to countries. However, since the RVC will determine whether
measles and rubella elimination has been achieved by the country as a whole, the
detailed provincial reports should also be shared with the RVC.

D
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•

•

National and regional elimination will require the interruption of endemic measles and
rubella virus transmission for at least 36 months. This is to ensure that the achievement
is sustainable and endemic transmission has not occurred. The elimination of measles
and rubella may occur at different times, which is likely. As such, the two events will be
verified separately and with different time frames.

•

Documentation will address the three criteria and will be supported by achievement
against the indicators within five lines of evidence. The documentation process should
be standardized to guide preparation work at both country and regional levels.
18

CORE PRINCIPLES

The RVC may require alternative or complementary evidence as it deems appropriate to verify
measles and rubella elimination. Countries unable to provide data satisfying one or more
standard indicators may still be verified as having eliminated measles and rubella as long as the
RVC is satisfied that there is sufficient evidence to justify verification.
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•
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Standard verification criteria,
lines of evidence and indicators
Verification of measles and rubella elimination will address three criteria supported by
indicators within five lines of evidence. This section describes the verification criteria, lines of
evidence and relevant indicators under each line of evidence.

3.1

Verification criteria

T

Based on the global standard, three essential criteria are required for verifying the progress,
achievement and maintenance of measles and rubella elimination:

•

documentation of the interruption of endemic measles and rubella virus transmission
for a period of at least 36 months from the last known endemic case;

•

the presence of verification standard surveillance; and

•

genotyping evidence that supports the interruption of endemic measles and
rubella virus transmission.

3.2
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Lines of evidence and indicators

3.2.1 A detailed description of the epidemiology of measles, rubella, and CRS since
the introduction of measles and rubella vaccines in the national immunization
programme.

D

The country or area should be able to describe the incidence and epidemiology of
measles, rubella, and CRS within its borders over time, leading to a logical conclusion of
the absence of endemic measles and rubella virus transmission. Ideally, the time period
would begin prior to the year/s of measles and rubella vaccine introduction and
conclude the year in which verification of elimination is being considered.

2

Verification standard surveillance includes the following: 1) reporting rate of non-measles non-rubella cases at
the national level of >2 cases per 100 000 population per year; 2) >80% of second administrative level reporting at least
two non-measles non-rubella cases per 100 000 population per year; 3) >80% of suspected cases with adequate
investigation initiated within 48 hours of notification; and 4) >80% of suspected cases with adequate specimen for
detecting acute measles and rubella infection collected and tested in a proficient laboratory. For countries without
systems in place to collect the data required to calculate the above indicators, additional evidence may be submitted to
demonstrate measles and rubella surveillance sensitivity and quality.
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V E R I F I CAT I O N C R I T E R I A
3.2.2

Quality of epidemiological and laboratory surveillance systems for measles and rubella

In the setting of measles and rubella elimination, surveillance for measles and rubella must be
sufficiently sensitive to detect endemic measles and rubella cases and imported/importrelated chains of transmission. Surveillance must also have adequate capacity for timely and
proper case investigation and laboratory analysis. Countries should have at least a sentinel
CRS surveillance system. The credibility of elimination depends on the quality of
epidemiological and laboratory surveillance.

T

3.2.3 Population immunity presented as a birth cohort analysis with the addition
of evidence related to any underserved and marginalized groups
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Achieving and sustaining high levels of population immunity against measles and rubella in
every district is a fundamental strategy to interrupt endemic measles and rubella virus
transmission and to prevent re-establishment of virus transmission following importation of
measles or rubella virus. The contributions to population immunity are vaccination coverage
(multiplied by vaccine efficacy), natural immunity, maternally acquired immunity, and
population movements (i.e., in or out migration) from a country or area. Population
immunity should be measured and presented by birth cohort and district, with additional
evidence related to the quality of vaccination coverage especially among any marginalized
and underserved population groups. In some countries, data quality on cases and coverage
will be too poor to enable assessment of the immunity profile. The quality of information
used to determine the susceptibility profile by birth cohort, should be assessed or, as much
as possible, corroborated by other evidence. An accurate description of vaccine-induced
and natural immunity, with the addition of data from special studies if available (e.g.,
coverage or serological surveys), is necessary to assess if there are potential immunity gaps.

D

3.2.4 Sustainability of national immunization programmes, including the resources
for mass campaigns, where appropriate, in order to sustain measles and rubella
elimination
An assessment of the sustainability of national immunization programmes is necessary.
Political commitment at all levels, efficient programme management and a favorable
economic and legal environment are fundamental requirements to ensure that national
immunization progammes are successful. In order to achieve and sustain measles and
rubella elimination, the national immunization programme should conduct an annual risk
assessment, which include review of outbreak epidemiology and evaluation of population
immunity in each district, and initiate immunization activities to close immunity gaps and/or
update the outbreak response plan as necessary.
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3.2.5
Genotyping evidence that supports measles and rubella virus transmission is
interrupted

3.2.6

Summary

T

The genetic characteristics of wild type viruses are important to verify the
absence of endemic measles and rubella virus transmission. The absence of
previously endemic measles and rubella viruses for over 12 months is consistent
with elimination of measles and rubella. Virological surveillance (genetic
sequencing), together with good epidemiological investigations, are important
to help differentiate endemic from imported and import-related cases and to
determine if and when endemic transmission may be re-established.

D
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The five lines of evidence, explained above, allow for a comprehensive evidence-based
assessment of past programme performance and future capacity to achieve and
sustain elimination. The individual lines of evidence should not be considered alone
and should instead be evaluated together to establish the case for elimination of
measles and rubella. The process of correlating and integrating the evidence from
various sources of information will allow countries to determine whether the available
data are valid, complete, representative and consistent. The work of the Regional
Verification Commission is to correlate and integrate the information from each line of
evidence and make an overall determination as to the state of progress towards
achieving elimination, whether or not elimination has actually been achieved, and
once achieved, whether it was maintained in subsequent annual evaluations.

Verification of Measles Elimination
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Structure of verification bodies

RVC and NVC Structure
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The Regional Verification Commission (RVC), Sub-Regional Verification Committee (SRVC) for
the Pacific island countries and areas, and the national verification committees (NVCs) will
work together to verify measles and rubella elimination (Figure 2). The RVC is the only body
authorized to verify measles and rubella elimination in countries and areas, as well as the
Region as a whole. The SRVC and NVCs will determine when countries and areas are ready
for verification, oversee the collection of relevant data that demonstrate the attainment of
measles and rubella elimination, and submit the necessary documentation to the RVC for its
consideration.

Figure 3. Organizational structure of RVC, SRVC and NVC
Regional Verification
Commission

National Verification
Committee

National Verification
Committee

National Verification
Committee

Sub-Regional
Verification Committee
(for the Pacific)

D

National Verification
Committee

RVC, SRVC and NVC membership and appointment

RVC, SRVC and NVC members should be independent and objective and, therefore,
preferably, should not be directly involved in the day-to-day management and operations of
their respective NIPs or epidemiologic and laboratory-based vaccine-preventable disease
surveillance. In addition, the individuals should not have any direct responsibility in
connection with achieving the goal at regional or national levels. Members should be senior
subject-matter experts with different areas of expertise such as epidemiology, paediatrics,
public health practice, and virology.
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STRUCTURE

RVC members are appointed by and report to the WHO Regional Director for the
Western Pacific. The RVC remains independent of the Technical Advisory Group
(TAG) on immunization and vaccine-preventable diseases in the Western Pacific
Region, although the RVC may share information and reports with the TAG. RVC
members will serve terms of three years, with the possibility of renewal. To avoid
any potential or perceived conflicts of interest, each RVC member will complete
and sign a declaration of interest form prior to each RVC meeting.

R
AF

T

NVC members will be appointed by their respective ministries of health in
accordance with official national procedures. A minimum of five members should
be appointed to the NVC and, as with the RVC, should ideally represent different
areas of expertise including epidemiology, paediatrics, public health practice, and
virology. NVC members should also provide periodic written declaration of
interests to prevent potential conflicts of interest.
As the 21 Pacific island countries and areas are considered as one epidemiological block
for the purpose of verification of measles and rubella elimination, a Sub-Regional
Verification Committee (SRVC) has been formed in the same manner as that for the
certification of polio-free status. SRVC members are appointed by the WHO
Regional Director for the Western Pacific and serve in a similar way as an NVC for
the Pacific with the same terms of reference.

D

It should be noted that identifying national experts without professional linkages
to their respective NIPs or surveillance units, particularly in countries and areas
with small populations, may be difficult. In such situations, the requirement for
absolute independence of some NVC members may be waived on a case-by-case
basis. However, the RVC will need to be satisfied that the NVC is sufficiently
objective when controversial issues such as data quality arise.

Secretariat Support to RVC, SRVC, and NVCs

The WHO Regional Office for the Western Pacific will serve as the secretariat
for the RVC. The SRVC and NVCs may establish their own secretariats, such as
the NIP and vaccine-preventable disease surveillance units, to provide
necessary evidence of measles and rubella elimination. In the countries with
WHO country offices, WHO staff may provide technical and operational
support to both the secretariats and the SRVC or NVCs. Countries and areas
without WHO country offices are welcome to consult with the WHO Regional
Office for the Western Pacific when necessary, for assistance in drafting or
pre-submission reviews of reports.
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Mechanism of verification

T

Authority to verify measles and rubella elimination is vested solely in the RVC, which
will annually review and verify progress towards, achievement of, and maintenance
of measles and rubella elimination in countries and areas, the Pacific Sub-Region, and
eventually for the Region as a whole.
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The SRVC and NVCs will similarly assess measles and rubella elimination
status within their borders, determine when a country or area is ready for
verification, and assist their ministries of health to prepare the necessary
evidentiary documentation for submission to the RVC.

D

The RVC will guide the SRVC and NVCs, and the SRVC and NVCs will guide NIPs and
vaccine-preventable diseases (VPD) surveillance units with respect to
requirements to verify measles and rubella elimination. In this respect, the RVC,
SRVC and NVCs will serve as de facto advisory bodies on fulfilling verification
criteria and the lines of evidence. The RVC will contribute its evolving knowledge
to global measles and rubella eradication efforts. The RVC evaluates updates and
changes recommended by the Strategic Advisory Group of Experts (SAGE) on
Immunization on verification criteria and recommends changes to the regional
process based on the global strategy. Guidance provided by RVC, SRVC and NVC
members should be consistent with recommendations from the Western Pacific
Region Technical Advisory Group (TAG) on immunization and VPDs. The TAG
should be consulted by the RVC in the event of discrepant technical opinions. The
RVC should be consulted by the SRVC or any NVC in the event of discrepant
technical opinions. In addition to their normative, verification and advisory
functions, members of the RVC, SRVC and NVCs may also serve an advocacy role
to strengthen measles and rubella elimination activities and promote the
documentation and verification process.

5.1

RVC functions and terms of reference

The following are the functions and objectives of the RVC:

•

to serve in an honorary capacity and verify the progress, achievement, and
maintenance of measles and rubella elimination first by country or area, and
the Pacific Sub-Region, and eventually for the Region as a whole;
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•
•

to establish criteria and procedures required for the verification of measles
and rubella elimination in the Region;
to contribute to the formulation and endorsement of guidelines on
verification of measles and rubella elimination in the Region;

•

•

to provide guidance to national and/or subnational measles and rubella
elimination verification committees and conduct field visits when needed,
in close consultation with the Secretariat (Regional Office);
to advise the NVCs on various issues related to verifying measles and rubella
elimination and to provide feedback about RVC conclusions and recommendations;
and
to advocate for measles and rubella elimination in collaboration with WHO, NVCs and
SRVC.

R
AF

•

T

MECHANISM

5.1.1

Management function of RVC Chair

The RVC Chair serves a leadership and management function with the following
objectives:
to preside over RVC meetings to be held at least once in a year;
to define internal operating procedures and RVC member responsibilities;
to supervise the documentation and verification process; and
to prepare and submit annual meeting and/or verification reports to the Regional
Director, who then shares the reports with Member States through appropriate
channels.

D

•
•
•
•

5.2 SRVC and NVC functions and terms of
reference
The following are the functions and objectives of the SRVC and NVCs:

•
•

to advise respective ministries of health, national immunization programmes, and
vaccine-preventable disease surveillance units on the requirements for verification of
measles and rubella elimination;
to compile or review and analyze relevant information to monitor progress towards
measles and rubella elimination and assess if the country, area, or Sub-Region has
eliminated endemic measles and rubella virus transmission in accordance with
established criteria and components;
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•

5.2.1

Management function of SRVC/NVC Chairs

T

•

to conduct field visits when needed to monitor progress, assess data quality and
validate analyses and assessments;
to ensure the development of the annual progress report at the country/area/SubRegion level for submission to the RVC and, if necessary, propose feasible alternative
data when standard verification data are insufficient or inconsistent;
to review and validate the report, providing conclusions and recommendations
before submission of the report to the RVC;
to provide programmatic guidance consistent with verification criteria and lines
of evidence; and
to advocate for measles and rubella elimination in collaboration with the RVC and
WHO.

The chairs of the SRVC and NVCs serve to fulfill the following objectives:

•

•
•

to define internal procedures and responsibilities of committee members in
accordance with guidelines provided by the RVC;
to prepare an SRVC/NVC plan including activities, timeline, expected outcomes,
and human and financial resource requirements in collaboration with the NIP and
ministry of health, and to ensure preparation of reports for submission to the
RVC.
to preside over SRVC/NVC meetings, which are to be held at least once per year; and
to attend RVC or other regional meetings as needed.
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•

5.3 Advocacy function for both RVC and
SRVC/NVCs

D

RVC, SRVC and NVCs play active roles in raising awareness of and demonstrating
commitment to measles and rubella elimination, targeting high-ranking health
officials, health professionals, partners and political leaders through multiple
channels such as national health conferences, scientific seminars, media and
personal networks. Advocating for and participating in a national measles and
rubella elimination review may contribute in raising awareness of and
commitment to measles and rubella elimination.

Documentation of verification
Documentation for verification of measles and rubella elimination aims to provide
convincing and well-structured evidence to demonstrate that a country has met the
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verification criteria for measles and rubella elimination and the country is able to sustain
their achievements. Countries must provide evidence that they have interrupted endemic
measles and rubella virus transmission for a period of at least 36 months under
conditions of verification standard surveillance.

6.1 Annual Progress Report

T

To document progress towards achieving and sustaining measles and rubella
elimination, every country’s NVC or SRVC should prepare an annual progress
report to show their achievements and status against the essential criteria and
lines of evidence to support elimination—current measles, rubella and CRS
epidemiology, surveillance performance, population immunity, sustainability and
genotyping (see 3.2), and provide additional evidence when required.
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Pacific island countries and areas will be considered as one epidemiological block
for verification of measles and rubella elimination, and will prepare and submit one
joint annual progress report, as was done for polio eradication.
Progress reports will be prepared by countries on an annual basis, regardless of
whether or not a country is ready to be verified as having eliminated measles or
rubella. The first annual progress reports were submitted during the third
quarter of 2013. Subsequent progress reports are updates to the first reports
on the progress towards, achievement of or maintenance of elimination.

D

When a country, area or the Pacific Sub-Region is confident that it has achieved
the verification criteria for measles or rubella elimination, it may request official
recognition of this achievement. The country or Sub-Region's progress reports
are official verification documents to be assessed by the Regional Verification
Commission.
Once a country or area has been verified as having achieved elimination for
measles or rubella, a shorter post-verification annual progress report should be
submitted to the RVC for the disease/s verified as eliminated (Annex 1). This
report is meant to ease the burden of reporting by NVCs/SVRC and allow the
RVC to more efficiently monitor maintenance of elimination status in countries
in the Region.
During annual meetings, the RVC will review all reports and provide feedback
and recommendations to governments through the SRVC or NVCs.

6.1.1 Contents of the Annual Progress Report
A progress report should include the following components:
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a. background information (essential for the first report and included in
subsequent reports only if there are relevant changes);
b. detailed description of the epidemiology of measles, rubella and CRS since
the introduction of the measles and rubella vaccines in the national
immunization programme;
c. quality of epidemiological and laboratory surveillance systems for measles and
rubella, including the standard surveillance performance indicators;

T

d. population immunity presented as a birth cohort analysis at subnational
level (when available) with the addition of evidence related to any
underserved or marginalized groups; methodology for calculating
vaccination coverage and an evaluation of quality of coverage data should
be included;
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e. sustainability of the national immunization programme including the
resources for mass campaigns, where appropriate, in order to sustain
measles and rubella elimination;
f.

genotyping evidence that supports measles and rubella virus transmission is
interrupted;

g. NVC/SRVC plan including activities, timeline, and expected outcomes; and

D

h. validation, comments, conclusions and recommendations provided by NVC/SRVC
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6.1.2 Data analysis by subnational levels
The verification process will require analysis of data for measles and rubella
epidemiology and surveillance performance at the second administrative level
and for vaccination coverage at the third administrative level.
To guide countries on presenting subnational data, the following WHO regional
documents provide useful examples:
Measles–Rubella Bulletin, issued every month by the Western Pacific
Regional Office, includes epidemiological and laboratory data by country;
and
Country Profiles: Measles Elimination, published every six months by the
Western Pacific Regional Office, includes comprehensive information against
the required verification components.

T

•

•
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To facilitate the preparation of the progress report, the components outlined in the
following section (6.2) should be reviewed and followed when compiling the report.

6.2

Details of each component of the
Annual Progress Report

6.2.1

Background information

The following information is valuable for assessing the epidemic risks:
1. Geography; and
2. Demography: population size/density, age distribution, migration
statistics.

D

Since information on the history of measles control has already been
submitted to the RVC as part of the country’s first report, the 2017 annual
progress report should aim to include background information of rubella
control/elimination in the country. This should include the years of
introduction of RCV1 and RCV2, current immunization schedule for RCV and
historic changes (if any including vaccination of adolescent and adult
females), evolution of strategies for controlling and eliminating rubella,
relevant surveillance systems and establishment of case-based rubellarelated surveillance. If available, the structure and function of CRS
surveillance in the country should also be well described and information
from any special studies (e.g., identifying CRS cases through review of rubella
in pregnancy registries or retrospective medical record searches for CRS
cases) should be included in the report. The history and the available data
will vary from country to country; therefore, no absolute number of years will
be stipulated but the more information available will be useful.
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Countries should provide description of high-risk population groups (e.g.
migrants) or high-risk areas (e.g. border areas with measles and rubella
endemic countries) as part of the background information.

6.2.2 A detailed description of the epidemiology of measles and rubella
since the introduction of measles and rubella vaccine in the national
immunization programme
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This section requires graphs of measles and rubella cases and/or incidence since the
year measles and rubella data became available, and immunization interventions
undertaken at specific years (e.g. routine immunization coverage, catch-up or followup SIAs). This information is already available for measles from various presentations
or reports, but full details on rubella should be included and this will need to be
updated annually as appropriate.
The following should be included:

•

•

D

•

A thorough analysis of recent measles and rubella epidemiology is critical.
This can be presented using maps and graphs. The WHO measles
elimination country profiles provide good examples.
Detailed descriptions should be provided of all cases by case classification
and source of infection and detailed information on measles and rubella
outbreaks and their underlying cause are essential.
Information on CRS cases and epidemiology should be included, if
available. CRS specific data elements consist of the following: number of
CRS cases over time period of evaluation; annual incidence per 10,000 live
births if available; final case classification; demographic characteristics of
mothers; number of cases by year of birth; and importation status of
cases.
All countries are expected to provide second administrative level data.
Some countries may even be able to provide third administrative level data.
For countries with larger populations, there may be a need for analysis which
groups provinces based on their similarities, e.g., measles and rubella-free
status, measles and rubella epidemiology (e.g., age distribution), or performance
of immunization systems.

•
•
•

Additional guidance on describing cases and outbreaks:

•

Detailed description of characteristics of measles and rubella cases by
classification i.e. laboratory-confirmed, epidemiologically-linked and
clinically-compatible. Each country should provide a detailed description
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of measles and rubella cases by classification i.e. laboratory-confirmed,
epidemiologically-linked and clinically-compatible for the current year of
the report, or for the last year for which measles and rubella cases were
reported. In describing incidence, it is necessary to classify confirmed
measles and rubella cases by source of infection and by method of
confirmation (Table 1). Every confirmed measles and rubella case should
meet one of the cells in Table 1. Definitions of these terms are
presented at the beginning of this document.
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Measles and rubella elimination status will be determined ultimately by
the absence of endemic measles and rubella cases corresponding to
cells A and B, depicted in red. However, as cases of unknown source may
also result from endemic transmission, cases meeting cells C and D,
depicted in yellow, may be considered as possibly endemic. When the
number of confirmed cases of unknown origin (i.e., cells C and D) is
>20% the quality of surveillance and the ability of a country to
confidently determine the absence of endemic measles and rubella virus
transmission may be questioned. Imported and import-related cases are
likely to continue to varying degrees after endemic measles virus has
been eliminated, depending on migration patterns into and out of the
country or area. Hence, cells E, F, G and H corresponding to these
sources of infection and depicted in green, indicate a variable number of
cases.

D

In addition to maps showing location (province, district or more precise
locality) of confirmed cases, tables and bar charts indicating age
distribution and vaccination status of cases over time will also help
determine progress towards elimination. As countries and areas near
elimination, increasing percentages of cases are likely to occur among
the extreme age groups (infants and older adults), and the percentage of
cases that were previously vaccinated (usually with a single MCV dose) is
likely to increase.

•

High-quality information on measles and rubella outbreaks. Countries are
expected to provide detailed descriptions of any recent measles and rubella
outbreaks including response actions and outcomes to these responses, as well
as lessons learned, and plans to address programmatic gaps, if identified. At a
minimum, the following information should be included by year for outbreaks
[number of outbreaks, number of outbreak-related cases, median number (range)
of cases in outbreaks, median (range) duration of outbreaks] and for outbreak
response [date of onset for the index case, age groups affected, SIA target age
and number children, and number vaccinated by age group, information on the
method of measurement of SIA coverage should also be included (reported, rapid
convenience monitoring or representative post-SIA survey)].
Where appropriate, spot maps of outbreaks may be prepared, which
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Source of infection for measles, rubella, and CRS cases. Analysis on the source
and method of measles, rubella, and CRS case confirmation, as summarized in
Table 1, should be included. Epidemiological curves can be color-coded based on
cases that are endemic, unknown, imported and import-related.
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indicate the index cases separately from secondary, tertiary and
subsequent generations of cases as well as the source of infection.
Consistent decreases in case numbers and geographic spread of measles
and rubella virus over consecutive time intervals can help confirm
progress towards, and eventual achievement of measles and rubella
elimination. For outbreaks, the map may include facilities or events
determined to be related to measles and rubella virus transmission, such
as hospitals or clinics where nosocomial transmission was identified or
schools where outbreaks occurred. For hard-to- reach populations, the
description should include steps taken to reach the populations. An
example is “The Face of Measles Transmission in High Risk Communities”
in the Measles Elimination Field Guide.

Detailed description of the characteristics of clinically measles compatible and
clinically rubella compatible cases. When countries are approaching elimination
and measles and rubella surveillance performs well, i.e., adequate case
investigations with contact tracing routinely performed and adequate
specimens routinely collected, the number of clinically-measles and rubella
compatible cases should be small. It should be remembered that clinically
measles compatible cases were reported from 2013 onward (clinically
confirmed cases before 2013). The following should be described:
 map to show location and clustering if present;
 age and immunization status;
 clinical signs or symptoms consistent with measles or rubella (yes or
no);
 cases discarded by Expert Review Committee.

D

•
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Additional tips on presenting interpreting measles epidemiology as elimination is approached or
achieved are available at: http://www.sciencedirect.com/science/article/pii/S0264410X14014510
Durrheim DN, Crowcroft NS, Strebel PM. Measles – the epidemiology of elimination.
Table 1. Classification of measles, rubella, and CRS
cases

NUMBER CONFIRMED
SOURCE

Unknown

A

B

C

D

E

F
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Imported

Epidemiological Linkage

T

Endemic

Laboratory

Import-Related

G

H

D

Please note:
 When graphing, it is preferred that Y axis is number of cases
 Do NOT use cumulative number of cases or incidence rates
 All cases should be categorized as per final classification
(laboratory confirmed, epi-linked confirmed, clinically
measles compatible, or discarded) and by source of infection
(imported, import-related, endemic, or unknown).
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EXAMPLES
Summarizing epidemiology of measles over time, two

D
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country examples:
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Tables showing cases classified as per final classification and
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origin of infection by year, two country examples:
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Table 6 Classification the sources of infection for measles cases in the Republic of Korea,
sources of

2008-2013 Sept.

endemic

Imported

2008

1(50.0)

1(50.0)

2009

15(88.2)

2010

import-

Unknown

Total (%)

-

-

2(100.0)

2(11.8)

-

-

17(100.0)

94(82.4)

1(0.9)

-

19(16.7)

114(100.0)

2011

-

3(7.0)

32(74.4)

8(18.6)

43(100.0)

2012

-

2(100.0)

-

-

2(100.0)

2013

-

2(2.3)

84(96.6)

1(1.1)

87(100.0)

Total

110(41.5)

11(4.2)

116(43.8)

28(10.5)

265(100.0)

infection

related
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Graphics displaying details by time, space and genotype for outbreakrelated cases and for those with unknown source, to provide evidence
that there is not endemic or re-established transmission:
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Displaying province-specific case counts and percent of total cases by
age group:
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Figure 2-8 Case number and proportion by age-group by province, 2014-2015, China
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6.5.3

Quality of epidemiological and laboratory surveillance systems for

measles, rubella, and CRS.

T

In order to verify measles and rubella elimination, it will be necessary to
determine whether the national surveillance system provides timely and
sufficient information based on pre-established quality criteria. It is essential
that all countries carry out complete and timely monthly reporting and share
case-based measles, rubella and CRS surveillance data with the Regional
Office.
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Countries should have at least a sentinel CRS surveillance system. If there is
no surveillance in place, countries may first establish CRS surveillance at
sentinel sites. Such facilities will generally be secondary or tertiary care
facilities (i.e., most likely to treat infants with cataracts, heart defects or
hearing impairment). CRS surveillance allows for detection of infants with
clinically apparent manifestations and can be standardized for regional and
global reporting and comparison.

The following should be included:

epidemiological and laboratory surveillance quality performance indicators for
measles and rubella, as shown in Table 2.

•

a detailed description of the CRS surveillance system and a list of suspected CRS
cases as well as their final classification as confirmed, suspected, or discarded. In
addition, periodic retrospective searches of suspected CRS cases using various
sources of information can be conducted and may be helpful to provide
evidence that all suspected cases are being reported.

•

analysis at the subnational level (e.g. province) against standard
epidemiological surveillance performance indicators.
description of the algorithm for testing of laboratory specimens (see
additional guidance below).
if there are surveillance and laboratory gaps, the report should include
information on actions taken to identify and address them.

D

•

•
•
•

information on the quality of measles and rubella epidemiological and
laboratory surveillance can be presented using a similar structure to that in the
Measles Elimination Country Profile.
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Table 2. Measles and Rubella Surveillance Performance Indicators

CATEGORY

Target

Year

EPIDEMIOLOGIC SURVEILLANCE INDICATORS
≥ 80%

Timeliness of reporting (to national level)

≥ 2 per
100,000

% of 2nd level admin units reporting
≥ 2/100,000 discarded measles or rubella cases

≥ 80%

% of suspected cases with adequate investigation4

> 80%

% of suspected cases with adequate blood specimens5

> 80%
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National reporting of discarded measles or rubella cases

% of specimens received at laboratory within 5 days of
collection

> 80%

% of outbreaks with specimens for virus detection

> 80%

LABORATORY INDICATORS

% MNL that are WHO accredited 6

100%

% laboratories (government & private) that conduct diagnostic
testing and are quality accredited

100%

> 80%

% virus detection and genotyping completed within 2
months of receipt

≥ 80%

D

% specimens with results within 4 days of receipt

4

5
6

An adequate investigation includes collection of all the following data elements from each suspected
measles case: case identification, date of birth/age, sex, place of residence, vaccination status or date of
last vaccination, date of rash onset, date of notification, date of investigation, date of specimen
collection, and place of infection or travel history.
Adequate specimens include: a blood sample by venipuncture in a sterile tube with a volume of 5 ml for
older children and adults and 1 ml for infants and younger children; a dried blood sample, at least three
fully-filled circles on a filter- paper collection device; an oral fluid sample sing a sponge collection device
that is rubbed along the gums for >1 minute to ensure the device is thoroughly wet. Adequate samples
for antibody detection are those collected within 28 days after onset of rash.
WHO measles laboratory accreditation criteria include (1) annual proficiency test results ≥ 90%; (2) at
least 90% concordance of NML with RRL confirmatory testing; (3) passing on-site inspection.
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Additional guidance on describing surveillance quality:

•

Countries where substantial numbers of measles or rubella cases present in the
private sector may be required to submit additional evidence to demonstrate
that these cases are captured by the national surveillance systems and that
laboratory results are confirmed by an accredited laboratory.

•

To allow the RVC better interpretation of reported data on surveillance
performance, a description of the algorithm for testing of laboratory specimens
should be noted in the report. For example, in most countries, sera will be taken
and tested for measles IgM first and then for rubella IgM if negative for measles
IgM. However, some countries do parallel testing for measles and rubella (testing
specimens for both viruses) or the testing protocol may be modified if there is an
ongoing rubella outbreak.
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Countries without systems in place to collect the necessary data required
for the above indicators may be asked to submit additional evidence to
demonstrate measles and rubella surveillance sensitivity and quality.

An adequate investigation includes collection of all the following data elements from each suspected
CRS case: case identification, date of birth, sex, place of residence, vaccination status or date of last
vaccination, history of rash illness in mother, date of notification, date of investigation, date of specimen
collection, travel history of mother, clinical examinations for hearing impairment, cataract, and congenital
cardia/heart defects and outcome.

D

4

•
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• Based on Global guidance, Verification Standard Surveillance (see 3.1) consists of

indicators which are a subset of the WPRO recommended surveillance indicators
(see 3.1) and consist of 1) national and sub-national reporting rates of at least two
non-measles non-rubella cases per 100,000 population; 2) adequate investigation of
at least 80% of suspected cases; 3) adequate specimen collection from at least 80%
of suspected cases (excluding epidemiologically-linked cases); and 4) adequate
specimens for virus detection from at least 80% of laboratory-confirmed chains of
transmission.

6.5.4

Population immunity presented as a birth cohort analysis with the

addition of evidence related to any underserved or marginalized groups

D
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The estimation of population immunity depends on methodologies for calculating
and determining the quality of target population, vaccinated population and
vaccination coverage, vaccine efficacy, natural immunity, maternally acquired
immunity, and population movements (i.e., in or out migration) from a country or
area (the latter two usually are not available). A detailed analysis demonstrating
that high immunity levels have been achieved is one of the critical elements of
information presented in the report. These data will need to be provided by third
administrative level by each country. Estimates of population immunity may be
available from administrative vaccination coverage, using the measles strategic
planning tool (MSP), or results of national or subnational serosurveys. When using
the MSP, the parameters used for modelling should take into account
methodologies for calculating vaccination coverage, quality of administrative
coverage in terms of numerator and denominator, availability of coverage survey
data, and availability of estimates that account for correction of the reported
coverage based on surveys/studies and/or known factors that could cause over or
underreporting of coverage. MSP modelling could be done using different sources
of coverage data and the model that best fits the observed age distribution of case
should be selected. It is important that all evidence supporting levels of population
immunity are provided, because all current methods for estimation have
limitations.

An accurate description of vaccine-induced and natural immunity by individual birth
cohort beginning from the year when measles vaccine was first introduced into the
country is useful to assess if there are potential immunity gaps. Such a description
should consider changes in routine vaccination schedules and implementation of SIAs
in specific years. Special additional analysis may also be completed for underserved
population groups which potentially have less access to vaccination services, including
migrants, urban or rural poor, and people in remote areas. Cohorts with the year of
birth prior to the year of measles vaccine introduction into the routine immunization
programme can be assumed to be immune unless there is specific epidemiological
data to suggest the contrary. For countries that are being verified for measles
elimination despite presence of immunity gaps, the population immunity profile
should be used to elaborate on the "risk of measles reintroduction."
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The following should be included:

•

•
•
•
•

•
•
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•
•

Methodologies for calculating target population, vaccinated population
and vaccination coverage by each level (HC, district, province and
country)
Detailed information on domestic and international migration
Consideration / evaluation of quality of vaccination coverage by each
level and representativeness of the reported vaccination coverage to
population immunity by level
A graph (or graphs) showing national MCV and RCV coverage, measles
and rubella cases, and timing of SIAs over a period of time (the graph
should show trends over a number of years, e.g. 10 years, if available);
A graph (or graphs) showing number and percent vaccinated with
MCV1, MCV2, MCV-SIA and RCV and RCV-SIA by the year of birth
Maps showing district MCV and RCV coverage over a number of years
for which the data are available;
Progress towards improving MCV and RCV coverage over time;
A summary of SIAs should be presented, including target population,
target age group, geographic areas (national or subnational),
implementation dates, implementation status (number of people
immunized, reported coverage);
Number of children without vaccination history who were vaccinated in
each MCV-SIA
Vaccination activities for protecting adolescents and adults against
measles and rubella infection (e.g. number of adolescents and adults
vaccinated with MRCV by the year of birth
Results of coverage surveys conducted to assess routine or
supplemental immunization including serosurveys to assess population
immunity;
If available, results of coverage surveys, serosurveys, and registries to assess RCV
coverage among women of reproductive age; and
If feasible, analysis on immunity level by birth cohort is encouraged; an example can
be found in the country profile.
Assessment or consideration on the risk of large-scale outbreaks following
importation, which may include assessment of the infrastructure for maintaining
vaccine potency as well as analysis of any gaps that may have compromised
population immunity
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Additional guidance on assessing population immunity by data source:
•

Administrative coverage estimates: Annual administrative reports of routine
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vaccination coverage with first and second dose of measles-containing vaccines
(MCV1 and MCV2) and SIA coverage as reported in the WHO/UNICEF Joint Reporting
Form (JRF) on Immunization, as well as annual WHO/UNICEF estimates of national
coverage that sometimes differ from reported administrative coverage, and other
estimates of coverage based on assumptions available at country level. The analysis
should be available to the third administrative level.
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• Population-based surveys: Population-based surveys of routine
immunization and SIA coverage surveys are also useful and include WHO
30*7-cluster surveys, surveys conducted with updated WHO
methodology, demographic and health surveys (DHS), and UNICEFsponsored multiple indicator cluster surveys (MICS). However, limitations
of population-based surveys may include lack of representativeness of all
geographic areas (e.g. districts) and strata of society, as well as an
inability to identify potentially large pockets of susceptible individuals.
Data from rapid coverage assessments (RCAs) usually conducted
following mass vaccination campaigns may be an additional source of
information to assess local level coverage.
• Serosurveys: Appropriately-designed and implemented seroepidemiological surveys can provide detailed information about the
serological immunity by birth cohort. Potential limitations include those
related to the sensitivity, specificity and predictive value of the
laboratory tests used to detect measles immunoglobulin G (IgG) when
conducting the serosurvey, and the representativeness of the survey if dependent
on opportunistic laboratory specimens.

D

• Additional data such as distribution of outbreak duration, number of
generations of transmission, proportion of imported and import-related
cases, and sero- epidemiological survey data may feed into models that
estimate effective reproduction numbers (R).
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EXAMPLES

D

R
AF

T

Displaying sero-positivity by birth cohort, three country examples:
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6.5.5 Sustainability of the national immunization programme including the
resources for mass campaigns, where appropriate, in order to sustain
measles and rubella elimination.
Although previous country progress reports have focused on sustainability of
measles elimination, in the 2016 and subsequent annual progress reports it is
important to describe sustainability in the context of an integrated national
program for elimination of both measles and rubella.

T

This section of the report should provide the national action plans and
financing for achieving and sustaining measles and rubella elimination, and
evidence of monitoring and reviewing progress against plans. The objective of
this part of the report is to highlight that the NIP will contribute to the
essential elements of achieving the verification of measles and rubella
elimination, as well as to maintaining elimination.

R
AF

Examples of indicators for NIP sustainability includes:

D

a. NIP strategic plan updated and disseminated
b. Provincial strategic plan for measles and rubella elimination (countries
with large population e.g. >50 million)
c. Standard operating plans written and disseminated
d. Annual risk assessment at subnational level for larger countries
e. Details on outbreak response plan and preparedness
f. Details on immunization strategies for adolescents and adults
g. Details on strategies / national policy that will accelerate/sustain measles
elimination and their implementation e.g. reducing nosocomial infection
and transmission
h. Zero stockouts of MCV and RCV at peripheral level
i. 100% of funding for MCV and RCV secured by government
j. Monitoring system for measuring public acceptance of vaccination

6.5.6
Genotyping evidence that supports interruption of measles and rubella
virus transmission
Since genetic characteristics are used to verify the absence of endemic measles and
rubella virus transmission, countries are expected to provide measles and rubella
virus genotyping information, including historic endemic measles and rubella virus
strains, and recent measles and rubella virus strains. The molecular data can help to
provide an understanding as to whether elimination has been achieved by
documenting the interruption of transmission of endemic viruses, provided that they
are fully integrated with epidemiological case-based data.
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The following should be included:
genotype and number of measles and rubella virus strains identified by
year and month, for all years since genotyping became available, but with a
focus on the most recent five years in support of achieving measles and
rubella elimination.

•

other information such as genotyping of cases by date of onset, location,
and importation history should be included, when available.

•

For measles only, viral sequences from a country should be linked to
named strains in MeaNS. The detection of variant lineages within a
genotype should be described and the sequences differences presented as
a phylogenetic tree or distance table. Sequence variants should be linked to
closely related sequences in MeaNS.
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•

National Reference Labs should report all genomic sequence data to the global
online databases:
MeaNS: WHO Measles Nucleotide Surveillance online database
(http://www.who-measles .org)

•

RubeNS: WHO Rubella Nucleotide Surveillance online database
(http://www.who-rubella.org)

D

•
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EXAMPLES
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Displaying genotyping data on a timeline, Australia:

D

Displaying genotyping data on maps showing the physical locations of
various outbreaks and/or correlated with data from phylogenetic trees
(for countries that have access to laboratories with this capacity), 20062013, Country Y:
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Phylogenetic tree of measles virus isolated 2006-2013, Country Y:
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6.5.7

National Verification Committee (NVC) – General information and activities

Description and activities of the NVC should be noted, including the following with
regard to key issues and concerns which may have arisen:
list of members of the national verification committee;
dates of NVC meetings;
preparation of annual progress reports, with support from NIP (and WHO secretariat);
other activities, as applicable, such as attendance at RVC meetings, feedback to NIP for
action on RVC recommendations, or field visits when required, particularly for
advocacy purposes in high-risk or outbreak areas.

T

•
•
•
•

R
AF

6.5.8 Validation, comments, conclusions and recommendations provided
by the NVC

D

This section will provide a summary of the outcomes from the report review
by the NVC, including validation, comments, conclusions and
recommendations. This may be in the form of a cover letter with signatures
of all NVC members.
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Post-verification needs
After verification of measles and rubella elimination, countries and areas will
need to sustain efforts and prevent re-establishment of endemic measles and
rubella virus transmission. In addition to continuing the same strategies
recommended to achieve elimination of these diseases (see 1.2), following
verification there are a number of other issues that the country will need to
consider:
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a. Maintaining political will and commitment from national authorities, partners,
and stakeholders to ensure that resources continue to be available to sustain
elimination efforts;
b. Ensuring that surveillance systems for adverse events following immunization
(AEFI) are in place, adequately maintained, and capable of responding to
suspected AEFI in a timely manner. Responding to alleged AEFI (as part of an
overall media/communication package) will become more important as disease
incidence decreases and there is less perceived threat of disease by the public;
c. Providing evidence-based and user friendly communication materials for health
workers to ensure that there is continued public interest and demand for
vaccination;

D

d. Maintaining verification standard surveillance including molecular genotyping of
all cases (sporadic and outbreak) and timely reporting of this data to global online
databases (i.e, MeaNS and RubeNS). Especially in an elimination setting, genetic
information provides an essential tool for documenting the transmission patterns
of circulating strains of measles and rubella.

Post verification, annual ris k assessments should be conducted by
governments with SRVC or NVC assistance and annual progress reports should
continue to be submitted to the RVC. As noted under Section 6.3, once a
country has been verified as having achieved elimination for measles and
rubella, a shorter post-verification annual progress report for the disease/s
verified as eliminated should be submitted to the RVC (Annex 1).
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COUNTRY NAME
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We would kindly ask you to follow requirements of the form and enter numbers or text as
required in each particular table, for the year under review and current year to-date. If there are
more data and information that NVC would like to provide to RVC, please submit as annexes.

measles containing vaccine

RCV

rubella containing vaccine

NVC

National Verification Committee

RVC

Regional Verification Commission

D
R
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MCV

T

Abbreviations:
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Section 1: The National Verification Committee (NVC)
1.1

Members of the National Verification Committee

Name

NVC Status
Chairperson

2

Member

3

Member

4

Member

5

Member

6

Member

Contact details
(email, tel.)

Signature

General information on the activities of the National Verification Committee

AF

1.2

Organization

T

1

Position

Below, please provide a brief summary of the NVC activities in the year under review and current year todate, including key issues addressed from the meetings and list any concerns that have arisen, including
concerns from the NVC about the national programme, challenges in organizing and/or holding regular NVC
meetings
Date
Highlights
(Month/Year)

D
R

Activity
1
2
3
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Challenges
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1.3 Status of measles and rubella elimination
Please summarize the information from the national immunization and surveillance systems to
support the conclusion of the NVC that measles and/or rubella transmission continues to be
eliminated in the country or that there has been re-establishment of endemic transmission. Tick the
boxes below as deemed appropriate and provide your rationale in the spaces below.

Measles:
Elimination

Rubella:

D
R

Elimination

AF

T

Re-established endemic transmission
Please note, if measles transmission has been re-established,
or elimination has not yet been achieved, stop here and complete a full report.

Re-established endemic transmission
Please note, if rubella transmission has been re-established, or
elimination has not yet been achieved, stop here and complete a full report.
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Section 2: Country measles and rubella profile
2.1 Update on strategies and procedures to maintain elimination:
Please indicate in the table below any programmatic changes related to measles, rubella
and CRS in your country since your last report.
Area of work
Strategies (changes or
new strategies)

T

Routine immunization
schedule

Other

2.2

AF

Surveillance and
reporting

Epidemiology of measles and rubella

D
R

a.
Number of suspected cases investigated for measles and rubella in the previous calendar
year (indicate year for which data is being presented: 20XX)

Initial
diagnosis of
suspected
case

Total
suspected
cases

Classified as
measles*

Classified as
rubella*

Clinically
measles or
rubella
compatible

Measles
Rubella

Total
* To include laboratory-confirmed and epidemiologically linked, regardless of origin.
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Discarded
(non-measles,
non-rubella)
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b.
Number of suspected cases investigated for measles and rubella current year to date
(indicate time period for which data is being presented: From 01 January 20XX to XX MONTH
20XX)
Initial
diagnosis of
suspected
case

Total
suspected
cases

Classified as
measles*

Classified as
rubella*

Clinically
measles or
rubella
compatible

Discarded
(non-measles,
non-rubella)

Measles
Rubella

Total

T

* To include laboratory-confirmed and epidemiologically linked, regardless of origin.

c.
Number of measles cases by case classification and origin of infection in the most recent
full calendar year (20XX)

Imported
Import-related
Endemic

Epidemiologically
linked

D
R

Unknown

Laboratoryconfirmed

Total

AF

Measles

Clinically
compatible

Total

d.
Number of measles cases by case classification and origin of infection in the current year
to date (01 January 20XX to XX MONTH 20XX)

Measles

Imported

Import-related
Endemic
Unknown
Total

5|P a g e

Laboratoryconfirmed

Epidemiologically
linked

Total

Clinically
compatible
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e.
Number of rubella cases by case classification and origin of infection in the most recent full
calendar year (20XX)
Rubella

Laboratoryconfirmed

Epidemiologically
linked

Total

Clinically
compatible

Imported
Import-related
Endemic
Unknown

T

Total

f.
Number of rubella cases by case classification and origin of infection in the current year to
date (01 January 20XX to XX MONTH 20XX)

Imported
Import-related
Endemic

Epidemiologically
linked

D
R

Unknown

Laboratoryconfirmed

Total

AF

Rubella

Clinically
compatible

Total

g.
Number of CRS cases by case classification and origin of infection in the most recent full
calendar year (20XX)

Measles

Imported

Import-related
Endemic
Unknown
Total
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Laboratoryconfirmed

Epidemiologically
linked

Total

Clinically
compatible
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h.
Number of CRS cases by case classification and origin of infection in the current year to
date (01 January 20XX to XX MONTH 20XX)
Measles

Laboratoryconfirmed

Epidemiologically
linked

Total

Clinically
compatible

Imported
Import-related
Endemic
Unknown

T

Total

AF

i.
Clinically Measles compatible cases: Please provide description of how these cases were
evaluated and outcome of evaluation.

D
R

j.
Clinically Rubella compatible cases: Please provide description of how these cases were
evaluated and outcome of evaluation.
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Total

Unknown

30 +

20-29 years

15-19 years

10-14 years

5-9 years

1-4 years

Measles

< 1 year

k.
Age and vaccination status of laboratory-confirmed and epidemiologically-linked cases of
measles and rubella (excluding imported cases) in the most recent full calendar year (20XX).

0 doses
1 dose
2 or more doses

Total

Unknown

20-29 years

15-19 years

10-14 years

5-9 years

1-4 years

< 1 year

D
R

Rubella

AF

Total

30 +

T

Unknown

0 doses
1 dose

2 or more doses
Unknown
Total

0 doses

8|P a g e

Total

Unknown

30 +

20-29 years

15-19 years

10-14 years

5-9 years

1-4 years

Measles

< 1 year

Age and vaccination status of laboratory-confirmed and epidemiologically-linked cases of measles
and rubella (excluding imported cases) in the current year to date (01 January 20XX to XX Month
20XX).

POST VERIFICATION ANNUAL COUNTRY REPORT

1 dose
2 or more doses
Unknown

2 or more doses
Unknown

D
R

Total
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Total

Unknown

30 +

20-29 years

15-19 years

T

1 dose

AF

0 doses

10-14 years

5-9 years

1-4 years

Rubella

< 1 year

Total

POST VERIFICATION ANNUAL COUNTRY REPORT

l.

Please complete the following tables for the 2nd subnational administrative unit (include only those with cases) for the most recent full
calendar year (20XX):

Number of all measles cases (classified as laboratory-confirmed or epidemiologically-linked), regardless of origin:
Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total

Oct

Nov

Dec

Total

T

Feb

AF

Administrative Population Jan
unit
size

Feb

Mar

D

Administrative Population Jan
unit
size

R

Number of all rubella cases (classified as laboratory-confirmed or epidemiologically linked), regardless of origin:
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Apr

May

Jun

Jul

Aug

Sep
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m.

Please complete the following tables for the 2nd subnational administrative unit (include
only those with cases) for the current year to date (01 January 20XX to XX Month 20XX):

Number of all measles cases (classified as laboratory-confirmed or epidemiologically-linked),
regardless of origin:
Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Aug

Sep

T

Administrative Population Jan
unit
size

AF

Number of all rubella cases (classified as laboratory-confirmed or epidemiologically linked),
regardless of origin:
Feb

D
R

Administrative Population Jan
unit
size

Mar

Apr

May

Jun

Jul

2.3. Performance of measles and rubella surveillance for most recent full calendar year
(20XX)
Please provide results for surveillance performance indicators as rate or percentage. Please
calculate performance indicators as described in Verification Guidelines document.
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Standard indicators
Target

Timeliness of reporting (to
national level)

Rubella

rate or
percentage

rate or
percentage

>80%

>2/100,000

% 2nd level admin units
reporting >2/100,000
discarded measles cases

>80%

% suspected cases with
adequate investigation

>80%

% suspected cases with
adequate blood specimens

>80%

% specimens received at
laboratory within 5 days of
collection

>80%

% outbreaks with specimens
for virus detection

>80%

% MNL that are WHO
accredited

100%

AF

National reporting of
discarded measles cases

D
R

Lab

Measles

T

Measles

% laboratories (govt &
private) that conduct
diagnostic testing and are
quality accredited

100%

% specimens with results
within 4 days of receipt

>80%

% virus detection and
genotyping completed
within 2 months of receipt

>80%

CRS Surveillance
Please provide a description of CRS surveillance:
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Remarks
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AF

T

Please provide a description of reported suspected CRS cases and their final classification:

If alternative indicators or methods were used to evaluate surveillance performance, please
describe below:

D
R

Measles

Rubella
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2.4 Population immunity against measles and rubella for last three years full calendar
years

Routine vaccination coverage

1

20XX

20XX

20XX

Remarks

20XX

20XX

20XX

Remarks

Measles-containing vaccine, 1st dose
Measles-containing vaccine, 2nd dose
Rubella-containing vaccine, 1st dose

Incidence
Measles incidence per 1 million population

Number of CRS cases

1

2

AF

Rubella incidence per 1 million population

2

T

Rubella-containing vaccine, 2nd dose

Vaccination coverage as in official national routine immunization reports.
The numerator is total number of measles/rubella cases including laboratory-confirmed and
epidemiologically linked but excluding imported cases.
2

D
R

a. Are additional data available for determining immunization coverage or population immunity
(e.g. results from rapid coverage monitoring, coverage surveys or seroprevalence studies, when
applicable) should be included in the report. For published studies or final written reports,
please append to this report.
Serological (S) or
coverage (C)
studies/surveys

1
2
3
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Targeted territory or
subpopulation

Results
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b. High risk population groups
Please describe any changes in regards to status or movements of high risk population groups since
your last report, if applicable.

AF

T

c. Actions taken to improve the level of immunization coverage in selected territories and/or in
high risk subpopulations in the year under review:

d. Supplementary immunization activities (SIA)
Were supplementary immunization activities with measles/rubella – containing vaccine conducted
in the year under review (please check the appropriate box)?
YES

NO

D
R

If supplementary immunization activities were done, please summarize results in the table below
and complete the SIA Technical Report form (Annex 2).

SIA
conducted
as national
or
subnational

Type of SIA
(e.g. catchup, mop-up,
follow-up)

Vaccine (M,
MR, MMR)

Dates
(start-end)

Age (range)
of target
group

Target
population
size

Coverage
achieved
(%)

(* Independent monitoring of SIAs is an objective measure of SIA quality. The guidelines developed for polio
supplementary immunization activities can be easily adopted for measles/rubella SIAs. These are available at
http://www.polioeradication.org/Portals/0/Document/Resources/PolioEradicators/IndependentMonitoringGu
idelines_20101124.pdf)
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e. Qualitative assessment of SIA. According to administrative coverage and monitoring results (if
done), provide qualitative assessment of SIA that was conducted. Indicate whether there were
any geographic clusters and/or high risk groups where coverage was less than 90%.

2.5. Programme sustainability

T

Year that the national outbreak preparedness
and response plan was last updated

AF

Year that the programme last conducted risk
assessment

Has the country implemented risk mitigation
activities following the most recent risk
assessment? (yes/no) If so, describe in annex.

Does the government fully fund two doses of MR
vaccine in the routine programme?

D
R

Does the government fully fund supplementary
immunization activities when needed?
Does the country have a multi-year plan of
action that specifically includes achieving and
maintaining measles and rubella elimination?

Does the country have other policy initiatives to
sustain the immunization program?
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2.6.

Genotyped cases
Each outbreak or chain of transmission should report only one genotype. If more than one
genotype is reported for an outbreak, this refers to more than one chain of transmission and
should be described as a separate outbreak in the table. Please include an additional
descriptive paragraph for each outbreak – including the setting, the identified immunity
gap(s), and measures taken to eliminate this gap in similar populations to prevent future
outbreaks. If maps of cases or epidemic curves are available, please include in Annexes. Any
other epidemiological presentation or analysis that will help illuminate the measles virus
transmission is welcomed.

Measles for most recent full calendar year (20XX)
Date of
onset of
the first
case

Date of
onset of the
last case or
“ongoing”

Total
number
of cases

Genotype,
(number of
sequences
obtained)

Variant lineage:
Identity with
named strain or
exact match in
MeaNS or no
exact match

T

Name of
the first
admin level
affected
(subnational)

AF

Outbreak
ID

D
R

Supplemental information for each measles outbreak
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WHO name
of
representat
ive
sequence
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Measles for current year to date (From 01 January 20XX to XX MONTH 20XX)
Name of
the first
admin level
affected
(subnational)

Date of
onset of
the first
case

Date of
onset of the
last case or
“ongoing”

Total
number
of cases

Genotype,
(number of
sequences
obtained)

Variant lineage:
Identity with
named strain or
exact match in
MeaNS or no
exact match

WHO name
of
representat
ive
sequence

T

Outbreak
ID

AF

Supplemental information for each measles outbreak

Rubella for most recent full calendar year (20XX)
Name of
the first
admin level
affected
(subnational)

Date of
onset of
the first
case

Date of
onset of
the last
case or
“ongoing”

D
R

Outbreak
ID

Total
number of
cases

Supplemental information for each rubella outbreak
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Genotype
(number of
sequences
obtained)

Variant
lineage:
Identity
with named
strain or
exact match
in RubeNS
or no match

WHO
name of
representa
tive
sequence
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Rubella for current year to date (From 01 January 20XX to XX MONTH 20XX)
Name of
the first
admin level
affected
(subnational)

Date of
onset of
the first
case

Date of
onset of
the last
case or
“ongoing”

Total
number of
cases

Genotype
(number of
sequences
obtained)

Variant
lineage:
Identity
with named
strain or
exact match
in RubeNS
or no match

T

Outbreak
ID

D
R

AF

Supplemental information for each rubella outbreak
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WHO
name of
representa
tive
sequence

D
R

AF

T
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