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The Global Vaccine Action Plan and process for monitoring progress

The Global Vaccine Action Plan (GVAP) is a framework
adopted by all the World Health Organization (WHO)
Member States at the Sixty-fifth World Health Assembly
in May 2012 to achieve the vision of the Decade of
Vaccines (DoV) 2011-2020 of “a world in which all
individuals and communities enjoy lives free from
vaccine-preventable diseases”.! The GVAP’s mission is to
“improve health by extending by 2020 and beyond the
full benefits of immunization to all people, regardless of
where they are born, who they are, or where they live”

The GVAP has articulated five goals and six strategic
objectives to achieve this mission, as shown in Table 1.
The Sixty-fifth World Health Assembly requested the
WHO Director-General to monitor progress and report
annually, using an accountability framework, in order
to guide immunization discussions and future actions.?
In response, the DoV partners developed a Monitoring
& Evaluation/Accountability (M&E/A) Framework that
identifies specific indicators to measure progress for
each goal and strategic objective. The DoV partners also
agreed to a process for an annual independent review
of progress.

Table 1: The GVAP Monitoring and Evaluation/Accountability Framework: goals, strategic objectives

and indicators to evaluate progress

Goal/Strategic Objective Indicators

GOALS

1.1 Interrupt wild poliovirus transmission globally

1. Achieve a world free of poliomyelitis

1.2 Certification of poliomyelitis eradication

2.1 Neonatal tetanus elimination

2. Meet global and regional

L 2.2 Measles elimination
elimination targets

2.3 Rubella/Congenital rubella syndrome (CRS) elimination

3.1 By 2015, reach 90% national coverage and 80% in every district or equivalent administrative

3. Meet vaccination coverage targets
in every region, country and
community

unit with three doses of diphtheria—tetanus—pertussis-containing (DTP) vaccines

3.2 By 2020, reach 90% national coverage and 80% in every district or equivalent administrative

unit for all vaccines in national programmes, unless otherwise recommended

4.1 Licensure and launch of vaccine or vaccines against one or more major currently non-vaccine

preventable diseases

Note: this indicator is included in the “Research and development” section

4. Develop and introduce new and
improved vaccines and technologies

4.2 Licensure and launch of at least one platform delivery technology

Note: this indicator is included in the “Research and development” section

4.3 Number of low-income and middle-income countries that have introduced one or more new
or underutilized vaccines

Note: this indicator is included in the “Immunization coverage” section

5. Exceed the Millennium
Development Goal 4 target for
reducing child mortality and
integration indicators

5.1 Reduce under-five mortality rate

5.2 Integration of health care interventions and immunization activities

' The GVAP can be found at: http://www.who.int/immunization/global_vaccine_action_plan/en/.
2 Resolution WHA65.17, available at: http://apps.who.int/gb/or/e/e_wha65r1.html.
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Goal/Strategic Objective Indicators

STRATEGIC OBJECTIVES (SOs)

1.1 Increasing domestic expenditures for immunization per person targeted

L Fnsurm'g C(.)untry ownership of Note: this indicator is included in the “Sustainable financing and supply for immunization” section
immunization

1.2 Presence of an independent technical advisory group that meets the defined criteria

2.1 Percentage of countries that have assessed the level of hesitancy in vaccination at a national or

2. Demand for immunization subnational level.

2.2 Reasons for vaccine hesitancy

3.1 Percentage of districts with 80% or greater coverage with three doses of diphtheria-tetanus-
pertussis-containing vaccine

3. The benefits of immunization are Note: this indicator is included in the narrative of “Immunization coverage” section
equitably extended to all people
3.2 Reduction in coverage gaps between wealth quintiles and other appropriate equity indicator(s)

Note: this indicator is included in “Immunization coverage” section

4.1 Dropout rates between first dose (DTP1) and third dose (DTP3) of diphtheria-tetanus-
pertussis-containing vaccines

Note: this indicator is included in the “Immunization coverage” section

4.2 Sustained coverage of diphtheria-tetanus-pertussis-containing vaccines 90% or greater for

. L three or more years
4. Strong immunization systems are an

integral part of a well-functioning Note: this indicator is included in the narrative of the “Immunization coverage” section

health system
4.3 Immunization coverage data assessed as high quality by WHO and the United Nations

Children’s Fund (UNICEF)

Note: This indicator is no longer monitored.

4.4 Number of Member States with case-based surveillance for vaccine-preventable diseases:
invasive bacterial vaccine-preventable diseases and rotavirus

5.1 Percentage of doses of vaccine used worldwide that are of assured quality

5. Stockout and access to sustained Note: this indicator is included in the “Sustainable financing and supply for immunization” section

supply of vaccines of assured quali . . . .
Y e 5.2 Number of countries reporting a national-level stockout of at least one vaccine for at least one

month
6.1 Progress towards development of HIV, TB and malaria vaccines
6.2 Progress towards a universal influenza vaccine (protecting against drift and shift variants)

6. Country, regional and global 6.3 Progress towards institutional and technical capacity to carry out vaccine clinical trials
research and development
innovations maximize the benefits
of immunization

6.4 Number of vaccines that have either been re-licensed or licensed for use in a controlled-
temperature chain at temperatures above the traditional 2-8°C range

6.5 Number of vaccine delivery technologies (devices and equipment) that have received WHO
prequalification against the 2010 baseline

Note: All these indicators are included in the “Research and development” section
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Goal/Strategic Objective Indicators

SUSTAINABLE FINANCING AND SUPPLY FOR IMMUNIZATION

Access to sustainable financing and
supply for immunization (in response
to the 2015 World Health Assembly
resolution WHAG68.6, on sustained
access to affordable vaccines)

This report, prepared by the Secretariat for the Decade of
Vaccines Global Vaccine Action Plan, serves as the basis
for the independent review. As was the case in previous
years, this report reviews progress against each of the
indicators in the GVAP Monitoring and Evaluation/

Vaccine prices

Immunization financing (SO1.1)

Vaccines shortages

Technology transfer

Vaccines research and development

prequalification

NRA strengthening and in-country registration process improvements
Percentage of doses of vaccine used worldwide that are of assured quality (SO5.1)

Number of vaccine delivery technologies (devices and equipment) that have received WHO
prequalification (SO6.5)

Note: All these indicators are now included in the “Sustainable financing and supply for
immunization” section

a narrative report on trends in vaccine prices, short
updates on tracking resources and commitments to
immunization, and independent voluntary submissions
from various partners on the activities they conducted
under the GVAP umbrella.

Accountability Framework. In addition it contains

Updates to the GVAP Secretariat report 2016

This report includes a few new features from the 2015 3.

edition, as outlined below.

1. The report does not strictly follow the structure of 4.

A new indicator on vaccine safety has been included
following the request from the SAGE DoV working
group (WG).

The indicator for integration of health care

the GVAP, but rather considers linked indicators
relating to specific areas together, even though they
reflect different indicators. As an example, all results
relating to immunization coverage are compiled
into one section of the report, even though they
come under separate goals or strategic objectives.
Grouping results in this way also meets the request
from the Strategic Advisory Group of Experts
(SAGE) on immunization that certain original
indicators be considered as part of the overall report
on progress with immunization coverage, rather
than as independent indicators.

The same applies to several indicators (vaccine
prices, immunization financing) that have been
gathered in the section “Sustainable financing and
supply for immunization” This is done to detail the
activities initiated in response to the World Health
Assembly (WHA) resolution 68.6° in 2015.

3 http://apps.who.int/gb/ebwha/pdf_files/WHA68-REC1/A68_R1_REC1-en.pdf#page=27

5.

6.

7.

interventions and immunization activities has

been revised following the requests by the SAGE
DoV WG.

Progress on the GVAP research and development
indicators, which are to be reported biennially,

is included in this 2016 report.

Civil society organizations (represented by the
“GAVI CSOs Constituency”) were specifically
invited to submit reports focusing on their efforts to
improve ownership, leadership and accountability
from national and subnational authorities. They also
provided their annual general reports on the
implementation of the GVAP. Those pieces are all
included in the independent submissions from the
GVAP CSOs constituency section.

The report also contains independent submissions
by various partners (technical partners,

donors, etc.).
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Data Visualization of GVAP Indicators

Please note that for several indicators, the GVAP Secretariat has provided interactive maps and graphs that
will help the reader to better understand and explore the data.

To access these interactive figures/dashboard please use the Technet21 platform:
http://www.technet-21.org/en/resources/gvap-indicators
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When looking at the data, please hover over the dots, bars and countries; change the year; use the filters;
use zoom, etc. to view additional information in the background.

For example, for the graph showing the relationship between DTP1 and DTP3, by filtering by region and then
hovering over the circles, one can see which country the circles represent.
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1. DISEASE ELIMINATION

GOAL 1:
Achieve a world free of poliomyelitis
(indicators G1.1 and G1.2)

Highlights

The Global Polio Eradication Initiative (GPEI) is
making strong progress on several fronts.

« It has been two years since Nigeria (July 2014) and
the African continent (August 2014) have detected
the circulation of wild poliovirus (WPV).

« Since August 2014, wild poliovirus has been
circulating in only two countries — Afghanistan
and Pakistan.

o In April 2016, in a globally synchronized effort,
155 countries ceased using type 2 oral polio vaccine
(OPV), switching from tOPV to bOPV. This was
an important step in the polio endgame - a prelude

to the time, after full eradication, when all oral
poliovirus can be stopped.

« Given the failure in Afghanistan and Pakistan,
the GPEI's 2013-18 Strategic Plan to stop polio has
been extended to run until the end of 2019 at an
additional cost of US$ 1.5 billion.

o A shortfall in the global supply of inactivated
polio vaccine (IPV) represents a constraint to
the programme.

o In 2015 more countries were affected by circulating
vaccine-derived poliovirus (cVDPV) outbreaks
than by WPV, giving the former a greater
precedence and illustrating how important the
trivalent to bivalent OPV switch will be in 2016.
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G1.1: INTERUPT WILD POLIOVIRUS TRANSMISSION GLOBALLY

TARGET: 2014

G1.2: CERTIFICATION OF POLIOMYELITIS ERADICATION

TARGET: 2018

For the definition of each indicator, description of
data sources, comments on data quality, description
of results, narrative and highlights please refer to the
documents listed in Box 1.

Box 1: Descriptions of indicators, results,
data sources and highlights

1. For context, see the Global Polio Eradication
Initiative Status Reports 2015 (June and
December), available at: http://www.
polioeradication.org/Resourcelibrary/
Strategyandwork/Annualreports.aspx

2. To review the real-time updates on polio cases
worldwide, see: http://www.polioeradication.org/
Dataandmonitoring.aspx

3. To review the October 2015 report of the
Independent Monitoring Board of the Global
Polio Eradication Initiative, please visit: http://
www.polioeradication.org/Aboutus/Governance/
IndependentMonitoringBoard/Reports.aspx

Progress towards the achievement of polio eradication
goals and interim milestones is intensively monitored by
several bodies, including the Independent Monitoring
Board of the GPEI, which reviews progress on a
quarterly basis and issues a report after each meeting.
Below are excerpts from WHO, GPEI and Independent
Monitoring Board documents that summarize

progress towards this goal and the corrective actions
that are being taken, as well as recommendations for
future actions.

Interruption of wild poliovirus transmission

In 2015 74 cases of paralytic poliomyelitis due to wild
poliovirus were reported globally, compared to 359
cases in 2014. All the cases in 2015 were reported from
Afghanistan and Pakistan and were caused by wild
poliovirus type 1. On 20 September 2015, the Global
Commission for the Certification of Poliomyelitis
Eradication declared the global eradication of wild
poliovirus type 2. Wild poliovirus type 3 has not been
detected since November 2012.

Endemic countries - Afghanistan
and Pakistan

Owing to continued cross-border transmission,
Afghanistan and Pakistan continue to be treated as

a single epidemiological block. In Pakistan, 54 cases
were reported in 2015, compared to 306 in 2014.

In Afghanistan, 20 cases were reported, compared to 28
in 2014. In Pakistan and Afghanistan, the interruption
of wild poliovirus transmission depends on reaching
all missed children, filling chronic gaps in strategy
implementation and being able to vaccinate children
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in infected areas that have been difficult to access
due to insecurity. The remaining reservoirs of wild
poliovirus are the Khyber-Peshawar-Nangarhar and
Quetta-Kandahar corridors, linking Pakistan with
Afghanistan, and Karachi in Pakistan. These are
now the focus of attention for targeted, high-quality
immunization activities.

In Pakistan, the number of polio cases continues to
decline. A national emergency action plan for the
disease is being overseen directly by the office of the
prime minister. Emergency operations centres at
federal and provincial levels ensure almost real-time
monitoring of activities, implementation of corrective
action and increased accountability and ownership at
all levels. Most importantly, the national plan focuses
on identifying chronically missed children, the reasons
why they are missed and implementing area-specific
approaches to overcome these challenges. As a

result, innovative strategies are being implemented,
operational weaknesses of the programme are being
increasingly addressed and access continues to improve
in previously inaccessible areas. Nevertheless, Pakistan
in 2015 accounted for 73% of all wild poliovirus cases

Monitoring results: goals, strategic objectives and indicators

worldwide. Vaccination coverage gaps remain in
Karachi, Peshawar-Khyber corridor and parts of the
Quetta block with evidence of continued transmission.

In Afghanistan, the number of polio cases continues

to decline steadily, for example in the southern region.
However, transmission continues along corridors in
the east and south, as evidenced by detection of wild
poliovirus in children with acute flaccid paralysis (AFP)
and in environmental samples. Although programmes
are being improved in order to reduce the number of
children missed in accessible areas, the deteriorating
security situation is a concern, reducing access
particularly in eastern and northern regions.

A temporary suspension of vaccination by local leaders
in the southern region was resolved by highlighting the
importance of maintaining neutrality in public health
efforts. A national emergency action plan is being
implemented, all efforts to identify and address gaps
are being closely tracked, and the country is developing
innovative strategies to reach children wherever and
whenever feasible, including with a strong focus on
border areas. Table 1.1 shows the number of AFP cases
in 2015 by WHO region.

Table 1.1: AFP/polio case count in 2015, by WHO region

Non-polio AFP

AFP cases

DP
with adequate CVDEV

confirmed cases

Wild poliovirus
confirmed cases

6.29

0.75

9.29

1.03

6.15

. AFP cases
WHO region reported rate

African Region 25 684
Region of the Americas 1796
South-East Asia Region 51014
European Region 1620
East.ern Mediterranean 13196
Region

Western Pacific Region 6523

Source: WHO; data as of 28 June 2016.

Recently-endemic countries - Nigeria

In Nigeria, no cases due to wild poliovirus type 1 have
occurred since 24 July 2014; as a result, Nigeria was
officially removed from the list of endemic countries on
25 September 2015. With large populations in remote,
hard-to-reach areas, as well as regional insecurity,
success in Nigeria was thanks to renewed political
commitment and attention to detail at every level of
the programme.

1.76

specimen (%)

95 0 18
78 0 0
89 0 2
88 0 2
92 74 2
90 0 8

International spread of wild poliovirus

Episodes of international spread of poliovirus continued
in 2015 with both Afghanistan and Pakistan exporting
virus across their shared border. Minimizing the risk
and consequences of new international spread of
polioviruses requires the following: full implementation
of the eradication strategies in the remaining infected
areas; comprehensive application of the temporary
recommendations issued by the WHO Director-General
under the International Health Regulations (IHR 2005);
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and heightened surveillance globally to facilitate a rapid
response to new cases.

At its meeting on 10 November 2015, the THR
Emergency Committee noted with concern the
current outbreaks due to circulating vaccine-
derived poliovirus (cVDPV) types 1 and 2 and the
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emergence of such strains in three WHO regions in
2015, particularly at this stage of the Polio Endgame.
The Committee recommended extending the temporary
recommendations to countries affected by such
outbreaks, which are shown in Table 1.2 and Figure 1.1
(previously, the recommendations had been limited to
countries affected by wild poliovirus).

Table 1.2: Breakdown of confirmed WPV and cVDPYV cases in 2015, by country

Country WPV1
Afghanistan 20
Pakistan 54

Lao People’s Democratic Republic
Madagascar

Ukraine

Guinea

Myanmar

Nigeria

Source: WHO; data as of June 2016.

cVDPV type 1 cVDPV type 2
2
8
10
2
7
2

© WHO
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Figure 1.1: Remaining wild poliovirus cases and cVDPV* cases® worldwide, 2015

e Wild poliovirus type 1 (N=74)
« cVDPV1 (N=20)
« cVDPV2 (N=12)

Endemic country

® cVDPV is associated with > 2 AFP cases or non-household contacts. VDPV2 cases with > 6 (> 10 for type 1) nucleotides different from Sabin

poliovirus type 1 are reported here.
b . . .
Excludes viruses detected from environmental surveillance.

Source: WHO data; June 2016.

Vaccine-Derived Poliovirus Outbreaks

Circulating vaccine-derived polioviruses
type 1

In 2015 in Madagascar, 10 new cases of a circulating
vaccine-derived poliovirus type 1 were reported,
genetically linked to isolates of the same strain first
detected in 2014. In Ukraine, two cases were reported,
with onset of paralysis on 30 June 2015 and 7 July 2015.
In the Lao People’s Democratic Republic, 7 cases were
reported, with the onset of paralysis for the first case
occurring on 7 September 2015. Two more cases there
have been reported to date in 2016.

In Madagascar, national efforts continue to be intensified
to stop the prolonged circulation of the virus. In the Lao

People’s Democratic Republic, a comprehensive outbreak
response was launched immediately after confirmation
of the first reported case. In Ukraine, an outbreak
response commenced on 21 October 2015 after a delay
of several weeks.

Circulating vaccine-derived polioviruses
type 2

In Nigeria, one case of disease due to cVDPV2 was
reported, with onset of paralysis on 16 May 2015, related
to a strain first isolated from environmental samples in
August 2014. In Guinea, four cases due to cVDPV2 were
detected, related to a strain last detected in the country
in August 2014. The onset of paralysis in the first case
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occurred on 20 July 2015. Two cases were also reported
in Pakistan in February 2015. In Myanmar, two cases
due to cVDPV2 were detected. The onset of paralysis
was recorded in one case on 5 October 2015; the other
case was assigned retrospectively with onset of paralysis
in the same village in April 2015.

In Nigeria, the outbreak response is part of the national
emergency action plan, overseen by the office of the
president. In Guinea and border areas of Mali, outbreak
response was initiated within two weeks of confirmation
of the outbreak. In Myanmar, outbreak response was
initiated in November, with two campaigns focusing
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on larger populations in December 2015. A strain
isolated from a case with onset of paralysis in April
2015 detected in South Sudan is being managed as a
circulating strain (the genetic linkage was uncertain,
therefore the case was classified as an ambiguous VDPV;
however the response was managed as a cVDPV based
on the detection of known cVDPV?2 cases several
months earlier). Response activities are ongoing and
the strain has not been detected since April 2016.

The emergence of vaccine-derived poliovirus occurs
only when routine immunization coverage is low,
highlighting the importance of strengthening routine
immunization systems.

Withdrawal of the type 2 component in oral poliovirus vaccine

On 20 September 2015, the Global Commission for the
Certification of Poliomyelitis Eradication declared that
wild poliovirus type 2 has been eradicated, with the last
detected case occurring in 1999. On 20 October 2015,
SAGE reviewed the situation of type 2 vaccine-derived
polioviruses and progress towards global readiness for
the coordinated, phased removal of oral polio vaccines.
Subsequently, the global switch from trivalent OPV to
bivalent OPV was conducted between 17 April and 1
May 2016. As of the start of May 2016, all 155 targeted
countries and territories are no longer using the trivalent
oral polio vaccine (tOPV), and have replaced it with
bivalent OPV (bOPV).

Global vaccine supply to prepare for the
trivalent to bivalent oral polio vaccine switch
To prepare for the switch to bivalent oral polio vaccine,

all Member States have committed themselves to
introduce at least one dose of inactivated poliovirus

4 Armenia, Cabo Verde, Equatorial Guinea, Guinea-Bissau, Indonesia, Swaziland.

vaccine into their routine immunization programmes.
The level of commitment from countries to meet this
goal has been exceptional. SAGE noted the reduction

in inactivated polio vaccine supply due to technical
difficulties manufacturers have encountered in
scaling-up production. Due to this, SAGE advised

the following: prioritization of the use of inactivated
poliovirus vaccine (i.e. introduction of vaccine in the
higher-risk tier 1 and 2 countries before the switch);
maintaining stocks of inactivated poliovirus vaccine and
monovalent type 2 oral polio vaccine for response to a
type 2 poliovirus outbreak after withdrawal of oral polio
vaccine type 2; and minimizing the period of delay in
inactivated poliovirus vaccine supply and the number
of countries affected by it (currently only lower-risk

tier 3 and 4 countries are affected by the delay). As of

1 July 2016, 168 (87%) Member States (including partial
introduction in India) have introduced IPV (Figure 1.2).
Six (3%) additional Member States* have committed
formally to introduce it by July 2016. Twenty countries®
(10%) have delayed the introduction to December 2017.

5 Angola, Burkina Faso, Egypt, Eritrea, Ghana, Kyrgyzstan, Liberia, Malawi, Mongolia, Republic of Moldova, Rwanda, Sierra Leone, Tajikistan, Togo, Turkmenistan, United

Republic of Tanzania, Uzbekistan, Viet Nam, Zambia, Zimbabwe.
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Figure 1.2: Countries using IPV vaccine to date and countries having made a formal decision to introduce

e 4o

I ntroduced to date* (168 countries or 87%)

I Formal commitment to introduce in July 2016 (6 countries or 3%)

8 Introduction delayed to December 2017 (20 countries or 10%)
Not available

[ Not applicable

* As of 1 July 2016; data includes partial introduction in India. Introduced to date: Afghanistan, Albania, Algeria, Andorra, Antigua and Barbuda,
Argentina, Australia, Austria, Azerbaijan, Bahamas, Bahrain, Bangladesh, Barbados, Belarus, Belgium, Belize, Benin, Bhutan, Bolivia (Plurinational
State of), Bosnia and Herzegovina, Botswana, Brazil, Brunei Darussalam, Bulgaria, Burundi, Cambodia, Cameroon, Canada, Central African Republic,
Chad, Chile, China, Colombia, Comoros, Congo, Cook Islands, Costa Rica, Cote d’lvoire, Croatia, Cuba, Cyprus, Czech Republic, Denmark,
Democratic People’s Republic of Korea, Democratic Republic of the Congo, Djibouti, Dominica, Dominican Republic, Ecuador, El Salvador, Estonia,
Ethiopia, Fiji, Finland, France, Gabon, Gambia, Georgia, Germany, Greece, Grenada, Guatemala, Guinea, Guyana, Haiti, Honduras, Hungary, Iceland,
India, Iran (Islamic Republic of), Iraq, Ireland, Israel, Italy, Jamaica, Japan, Jordan, Kazakhstan, Kenya, Kiribati, Kuwait, Lao People’s Democratic
Republic, Latvia, Lebanon, Lesotho, Libya, Lithuania, Luxembourg, Madagascar, Malaysia, Maldives, Mali, Malta, Marshall Islands, Mauritania,
Mauritius, Mexico, Micronesia (Federated States of), Monaco, Montenegro, Morocco, Mozambique, Myanmar, Namibia, Nauru, Nepal, Netherlands,
New Zealand, Nicaragua, Niger, Nigeria, Niue, Norway, Oman, Pakistan, Palau, Panama, Papua New Guinea, Paraguay, Peru, Philippines, Poland,
Portugal, Qatar, Republic of Korea, Romania, Russian Federation, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Samoa, San
Marino, Sao Tome and Principe, Saudi Arabia, Senegal, Serbia, Seychelles, Singapore, Slovakia, Slovenia, Solomon Islands, Somalia, South Africa,
South Sudan, Spain, Sri Lanka, Sudan, Suriname, Sweden, Switzerland, Syrian Arab Republic, Thailand, The former Yugoslav Republic of Macedonia,
Timor-Leste, Tonga, Trinidad and Tobago, Tunisia, Turkey, Tuvalu, Uganda, Ukraine, United Arab Emirates, the United Kingdom USA, Uruguay,
Vanuatu, Venezuela (Bolivarian Republic of), Yemen.

GPEI continues to monitor closely the global supply of cost-benefits, trade-offs and programmatic feasibility
inactivated poliovirus vaccine, and tries to minimize associated with providing IPV in a 2-dose fractional
the number of countries affected (in terms of delays in intradermal dose schedule (e.g. at 6 and 14 weeks)
introduction and/or stock-out of inactivated poliovirus in lieu of a single intramuscular dose at 14 weeks.
vaccine). The difficulties in supply have been aggravated =~ As of March 2016, some Member States have already
by further production delays in the first quarter of committed to using fractional-doses. India in particular
2016. In this context, the Global Polio Eradication is participating in this effort, which should enable the
Initiative is exploring with WHO regions and Member country to maximize and optimize its available vaccine
States the feasibility of instituting dose-sparing supply (potentially by as much as five times), thereby
strategies, such as using intradermal administration of ensuring that the national vaccine supply for 2016 and
fractional-dose inactivated poliovirus vaccine (one- 2017 can be fully met. Studies have shown that two

fifth of a full dose). In April 2016, to promote dose- fractional doses offer better protection to children than a

sparing, SAGE encouraged countries to evaluate the single full dose (1).
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Strengthening routine immunization

GPEI has started a joint programme of work with the
Gavi Alliance and other partners to support efforts to
strengthen routine immunization in 10 “focus” countries
with significant polio resources. Six of these countries®
have developed annual national immunization plans that
build on polio assets to improve broader immunization

Containment

There was some progress on efforts to contain poliovirus
type 2 in 2015, in line with the WHO Global Action Plan
to minimize poliovirus facility-associated risk after type-
specific eradication of wild polioviruses and sequential
cessation of oral polio vaccine use (GAPIII) (3). As of

11 February 2016, 115 Member States reported they had
no wild poliovirus type 2 or vaccine-derived poliovirus
type 2, 12 reported they did, 26 were completing reports,
with the remainder yet to complete their reports on

the destruction or planned retention of wild poliovirus
type 2 or vaccine-derived poliovirus type 2 materials,

in designated “poliovirus-essential” facilities, with the
simultaneous nomination of a national containment
authority in countries hosting such facilities. By the end
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goals, resulting in as much as a 22% reduction in
unimmunized children in some areas in 2014 compared
with 2013 (2). Polio staff in these countries spend as
much as 50% of their time on broader immunization
and public health issues.

of July 2016, three months after the switch, countries
are expected to complete the second part of phase I,
and report on the destruction or planned retention

of all Sabin type 2 poliovirus materials following the
same approach. In phase II (the poliovirus type 2
containment period that started in 2016) Member
States hosting poliovirus-essential facilities (vaccine
production, research and repositories) are expected to
certify these facilities have appropriately implemented
the containment requirements described in GAPIIIL.
The GVAP Secretariat is supporting Member States to
rapidly accelerate efforts in order to complete phase I
and implement the Global Vaccine Action Plan.

Post-polio eradication transition planning

Planning for the post-polio eradication transition is

the fourth objective of the current GPEI Strategic Plan.
When the GPEI’s work to eradicate polio is complete,

it will leave behind the legacy of a polio-free world for
all future generations, the most sustainable contribution
that can be made by a public health programme. There
also exists an opportunity for other health goals to make
use of the existing polio infrastructure and the lessons
learned in the polio eradication programme.

To date, the GPEI’s work towards polio transition
planning has focused on raising awareness of

the urgency in beginning the planning process
and developing transition guidelines and other
tools and guidance to assist country and regional
planning processes.

In April 2016, GPEI completed a critical budget
planning exercise covering the 2016-2019 period,
setting out the budget decrease foreseen for the next four
years. This provides the basis to plan human resource
management accordingly, and seek alternative sources
of funding where necessary. GPEI is now developing

a plan detailing its overarching strategic approach

for the next phase of transition planning. The plan

¢ Chad, Democratic Republic of the Congo, Ethiopia, India, Nigeria, Pakistan

sets out three workstreams to deliver the transition
planning objectives.

a.  Support the development of a transition plan in each
of 16 priority countries.

To the greatest extent possible, the planning process

is driven at country level and led by governments.

In the 16 countries that have the greatest GPEI-
funded assets, GPEI is supporting the government and
working with current and new partners to develop a
transition plan. Each plan will cover a specified time
period and should be aligned or integrated with the
country’s comprehensive multi-year plan (cMYP) for
immunization, other relevant plans and the overall
health sector plan. GPEI has developed and issued
transition guidelines to assist countries with their
planning process. GPEI is now supporting countries

in applying these guidelines, particularly emphasizing
a high-quality process of mapping country needs and
GPEI assets, as the basis for subsequent planning and
engagement of a broad range of stakeholders in the
planning process, including donors. The goal is for 14 of
the 16 priority countries to have developed a transition
plan by the end of 2016. The other two countries —
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Afghanistan and Pakistan - will develop plans after polio
transmission is interrupted.

b. Facilitate the development of a global
transition plan.

GPETI has assets at regional and global levels —
principally in its headquarters and the regional offices of
its partner agencies. Also, some assets that are based in
countries might need to remain part of regional, global,
or other supranational programmes or organizations

- in one or more of their funding, direct management,
and coordination activities. A global plan will therefore
need to be developed in tandem with the country
transition plans.
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c.  Document and disseminate the lessons of
polio eradication.

It is critical to document the lessons learned from
polio eradication, as one of the largest ever global
health initiatives. GPEI will document and disseminate
lessons learned from polio eradication in multiple
media forums.

Update for 2016
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Nigeria, the government reported on 11 August 2016
that two children have been paralysed by the disease
in the northern Borno state.
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GOAL 2:
Achieve maternal and neonatal tetanus elimination
(Indicator G2.1)

Highlights

» The GVAP target for 2015 was not achieved - only result of successful strategies to improve access to
19 of the 40 Member States required to meet the tetanus toxoid (TT) vaccination and health systems
GVAP milestone for 2015 had achieved elimination strengthening, which increased access to health
since 2010 — maternal and neonatal tetanus service delivery in general, including antenatal care
(MNT) continued to be a public health problem in and institutional delivery.
21 Member States at the end of 2015. « Levels of coverage of antenatal care and skilled

o The remaining 21 countries have developed attendance at birth from the most recent surveys
their MNT elimination plans of action as part of are presented in the GVAP Secretariat report 2014.
comprehensive multi-year planning. These very important aspects of MNT elimination

« A total of 38 of the 59 priority Member States rely heavily on the performance of the health
(64%) had achieved MNT elimination as of systems and often progress slowly unless there is a
December 2015. concerted effort by governments, as seen in China

and India.

« One of the headline stories of 2015 was India’s
achievement of MNT elimination. This was the

An incidence of < 1 case of neonatal tetanus per 1000 live births per year in all districts or similar
administrative units of a country (please refer to GVAP Secretariat Report 2013 (1) for more
information); the neonatal tetanus indicator acts as a proxy for maternal tetanus

To monitor sustainability of elimination, the routine Expanded Programme on Immunization
(EPI), reproductive health and surveillance data will be used, as sustainability is directly linked

DEFINITION OF INDICATOR 7 ] - g : c: S
to health system strengthening with a focus on routine delivery of immunization, antenatal care

(ANC), clean delivery, clean cord care practices and surveillance activities

Note that the guidelines that will provide an opportunity to periodically review and monitor the
elimination status are being finalized, and will offer a menu of options for the countries to choose
and adapt based on the findings from the risk analysis

(From 2010 baseline, with 40 countries still to achieve elimination):
« 10 countries eliminated neonatal tetanus (NT) by 2012
TARGET 22 countries eliminated NT by 2013
36 countries eliminated NT by 2014

40 countries eliminated N'T by 2015

WHO-UNICEF joint reporting forms (JRF)

Country health management information system reports

Country disease surveillance reports

DATA SOURCES Immunization coverage survey reports

Multiple Indicator Cluster Survey (MICS) reports, Demographic and Health Survey (DHS)
reports and any other reports of immunization and reproductive health programme reviews

Reports of maternal and neonatal tetanus elimination (MNTE) validation surveys
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Introduction and background

Tetanus is an acute, potentially fatal disease caused

by a neurotoxin produced by the bacterium

Clostridium tetani that is commonly found in the soil
and in the intestinal tracts of animals and humans.

As such, the disease cannot be eradicated. Maternal and
neonatal tetanus (MNT) are forms of generalized tetanus
affecting mothers during pregnancy, due to unclean
abortion or delivery, and infants during the first month
of life. Neonatal tetanus infection begins when C. tetani
spores are introduced into the umbilical tissue during
delivery. The organisms produce a neurotoxin at the
site of the umbilical cord wound which passes into the
blood stream of the newborn infant and then into the
central nervous system. This results in motor neuron
hyperactivity, hypertonia and muscle spasms. Death
occurs as a result of paralysis of the respiratory muscles
and/or inability to feed.

The global estimate of neonatal tetanus deaths declined
from over 780 000 in 1988 to 49 000 in 2013 (2) due

to the implementation of recommended strategies by
countries. The main activities implemented include

TT vaccination (including campaigns in high-risk
districts), improvement in clean delivery and clean

Results

« In 2012, six Member States — Burkina Faso, Cameroon,
China, Guinea Bissau, Timor-Leste and the United
Republic of Tanzania — were validated as having
eliminated MNT. With four Member States validated
in 2011 (Ghana, Liberia, Senegal and Uganda) in
addition to Ethiopia (excluding Somali region) and the
third of the four phases in Indonesia, the milestone
for achieving elimination in ten additional countries
between 2010 and 2012 was thus met.

« In 2013, five additional Member States (Cote d’Ivoire,
Gabon, Iraq, Lao People’s Democratic Republic
and Sierra Leone) and three additional states in
India (Delhi, Mizoram and Uttarakhand) achieved
elimination (bringing the total number of states
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cord care practices and integration with antenatal care
services. For example, China and India focused on
strengthening their health systems through promoting
institutional delivery including use of incentives such as
maternity waiting homes, cash grants and provision of
free services to the mother and newborn child within
the first week of birth. And Ethiopia and Malawi placed
more community-based health workers in antenatal care
services who also advocate for other health interventions
such as immunization and improvement in clean
delivery practices. The Democratic Republic of Congo

is another example of proactive prevention - 89% ANC,
80% skilled attendants at birth and 82% reported TT2+
coverage, with currently only 14 out of its 516 districts
being at high risk for MNT.

At the global level, the development of guidelines

for sustaining MNT elimination is completed, and is
awaiting a review by the SAGE WG on MNTE and
broader tetanus prevention before its finalization and
dissemination. This will provide a menu of options to
countries on appropriate responses that may be required
following periodic desk reviews of MNT risk indicators.

that achieved elimination in India to 18 out of 35 at
the time).

« In 2014, Madagascar attained MNT elimination as well
as 12 additional states of India’.

« In 2015, three Member States (Cambodia, India and
Mauritania) and 16 of 17 regions of the Philippines
achieved elimination.

As of December 2015, a total of 38° out of the 59 priority
Member States (64%) have achieved MNT elimination
(see Figure 1.3). Since 2010, the total number of
countries that achieved elimination is 19 of the 40
required to meet the GVAP milestone for 2015. It is
envisaged that almost all of the remaining 21 Member
States will achieve elimination by the DoV target of 2020
if the implementation challenges are addressed.

7 Andaman & Nicobar Islands, Arunachal Pradesh, Assam, Bihar, Chhattisgarh, Daman & Diu, Jharkhand, Madhya Pradesh, Odisha, Rajasthan, Tripura, Uttar Pradesh.

8 Bangladesh, Benin, Burkina Faso, Burundi, Cambodia, Cameroon, China, Comoros, Congo, Cote d’Ivoire, Egypt, Eritrea, Gabon, Ghana, Guinea Bissau, India, Irag, Lao
People’s Democratic Republic, Liberia, Madagascar, Malawi, Mauritania, Mozambique, Myanmar, Namibia, Nepal, Rwanda, Senegal, Sierra Leone, South Africa, Timor-
Leste, Togo, Turkey, Uganda, United Republic of Tanzania, Viet Nam, Zambia and Zimbabwe.
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Figure 1.3: Member States with validated elimination of maternal and neonatal tetanus
(as of December 2015)*

I Not eliminated
Eliminated prior to 2000
I Eliminated since 2000

® This includes Ethiopia (except Somali region), 30 of 34 provinces in Indonesia and 16 of 17 regions in the Philippines.

Source: WHO/UNICEF database, July 2016.

In addition, T'T supplementary vaccination campaigns SIAs from 1999 to 2015 (Figure 1.4). Figure 1.5 shows
targeting women of reproductive age (15-49 years) were  the cumulative number of women or reproductive age

conducted in nine Member States’ in 2015, raising to 52 receiving at least 2 doses of TT during supplementary
the total number of countries that have implemented TT ~ immunization activities (SIAs).

Figure 1.4: The 52 Member States that implemented TT SIAs between 1999 and 2015

0 oo

I Countries achieved MNTE without TT SIAs between 1994 and 2015
Countries having initiated or expanded SIAs between 1999 and 2015
MNT eliminated before 2000

Source: WHO/UNICEF database, July 2016.

9 Angola, Chad, Ethiopia, Haiti, Indonesia, Mali, Pakistan, South Sudan, Sudan.
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Discussion

Areas requiring focus in order to maintain
progress towards the attainment of MNTE in
all countries

The SAGE WG on MNTE and broader tetanus
prevention set up in September 2015 is expected to
provide the much needed orientation on where to
focus to ensure that the remaining priority countries
attain elimination, but also to ensure that all countries
that have achieved elimination receive the necessary
guidance to sustain their elimination status. The issue
of gender and geographic inequity in access to TTCV
is also to be addressed, as well as the US$ 135 million
(inclusive of T'T Uniject cost of US$ 37 million) funding
gap that is a serious challenge to the global goal for
achieving MNTE. Figure 1.6 shows that lack of funding
makes it difficult to conduct the SIAs that will help

to achieve MNTE and reach the unreached women.
Ownership and contributions by national governments
have proven instrumental in the achievements to date,
as has funding by private sector contributions (e.g.
Kiwanis International, Procter & Gamble) and UNICEF
national committees. To maintain the momentum, it is
now time for individual and collaborative fundraising
efforts by all MNTE partners to tap bilateral and
multilateral donors.

Monitoring results: goals, strategic objectives and indicators

TT Uniject is needed for use particularly in the

10 countries'® where there are serious issues with
accessing high-risk populations, primarily due to
geographical difficulties and/or security challenges.
The use of TT Uniject by lay health workers after

brief training in Afghanistan, Ghana, Mali, Pakistan
and Somalia in the past has led to coverage levels of

at least 80% for TT3 (unpublished country reports),
and an assessment of the experiences of the use by the
Program for Appropriate Technology in Health (PATH)
found that the vaccine was correctly administered,
safe injection technics were applied and no side-effects
were reported (Unpublished data from a presentation
from BASICS II, for the WHO TechNet Consultation
22-25 March 2003, Antalya, Turkey).

More effective integration between EPI and ANC as well
as with other elimination efforts is required to address
inequities, for example through the implementation of
initiatives such as the Reaching Every Child approach
or the Mother & Child Health Days implemented

in the most underserved communities. A package

of interventions can be integrated into this effort.
WHO recommends at least four ANC visits to give
adequate opportunity for a pregnant woman to be
assessed, and to receive all her doses of TTCV based on
her tetanus vaccination status, besides delivery of other
high-impact lifesaving interventions (3).

Figure 1.5: Cumulative number of women of reproductive age protected with at least 2 doses of TT

during SIAs/year
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WRA targeted but not protected by SIAs
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B WRA at risk but not yet targeted

Source: WHO/UNICEF MNTE Database, as of 17 March 2016. Data for 2015 are provisional.

o Afghanistan, Central Africa Republic, Chad, Mali, Nigeria, Pakistan, Somalia, Sudan, South Sudan, Yemen.
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Figure 1.6: Trend in women of reproductive age targeted with TT SIAs - extent of activities dependent on

availability of funds

35

30.3

30

25

20

15
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Women of reproductive age (millions)

0

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: WHO/UNICEF MNTE database, as of 1 July 2016. Data for 2015 are provisional.

Update for 2016

« Three additional countries (Equatorial Guinea, Indonesia and the Niger) have been validated as having

eliminated MNT between January and July 2016.

o Pre-validation assessments are being planned for the Democratic Republic of Congo, Ethiopia and Haiti later

in 2016.
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GOAL 2:
Achieve measles elimination
(Indicator G2.2)

Highlights

«In 2015, 40% and 24% of Member States reached in 2015 and accounted for over two thirds of the
the measles-containing vaccine 1 (MCV1) and global measles mortality burden in 2015: India,
MCV2 coverage target of at least 95%. The global Nigeria, Pakistan, Indonesia, Ethiopia and the
MCV1 and MCV2 coverage levels were 85% Democratic Republic of the Congo.
and 619%, respectively - both short of the « Much stronger country ownership, additional
programme targets. financial and human resources and increased

« Since 2010, global measles incidence has decreased political commitment to measles elimination
by 21%, but is still substantially higher than the goals will be needed to get back on track towards
global 2015 target of fewer than five cases per elimination worldwide.
million population. The rate of decline in measles « An external midterm review of the Global Measles
deaths has plateaued, however, and the target of a and Rubella Strategic Plan 2012-2020 is under way
95% mortality reduction by the end of 2015 was currently and the findings will be available in mid-
not reached. October 2016.

« In decreasing order, the following six large Member
States had the highest number of susceptible infants

Framework for verification of measles elimination (1) lists the following.

o Measles eradication: worldwide interruption of measles virus transmission in the presence of a
surveillance system that meets specified performance indicators

DEFINITION OF INDICATOR Measles elimination: the absence of endemic measles transmission in a defined geographical
area (e.g. region or country) for > 12 months in the presence of a well-performing surveillance
system

Note: Verification of measles elimination takes place after 36 months of interrupted endemic
measles virus transmission

+ Measles elimination goals by WHO region (3)
Americas: eliminated in 2002 (2 years after the 2000 goal)
Western Pacific Region: elimination by 2012
TARGET - European Region: elimination by 2015
Eastern Mediterranean Region: elimination by 2015
African Region: elimination by 2020
South-East Asia Region: elimination by 2020
Joint Reporting Forms (JRFs) for disease incidence and WHO-UNICEF Estimates of National
Immunization Coverage (WUENIC) data for coverage rates
DATA SOURCES Progress reports of the regional verification commissions: from the Regions of the Americas,

Europe and the Western Pacific for outbreak data and status of countries with regard to
elimination as of 31 December 2014

JRFs and WUENIC data are subject to the same limitations as all other data submitted via the
JRFs, as described in the 2015 GVAP Secretariat report (2)

COMMENTS ON DATA QUALITY

Regional verification commission reports are only available from three regions: European
Region, Region of the Americas and the Western Pacific Region (note that commissions will
only verify elimination if data quality standards are met)
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Background and progress

The impact of the measles vaccine on global public
health has been tremendous. Before 1963, most of the
world’s population had been infected with measles
virus by their 15" birthday, resulting in an estimated
100 million cases and more than 2 million deaths
annually (4). By 2000, four decades of steadily increasing
use of the vaccine had led to a dramatic reduction in
the number of cases to just over half a million annually.
In 2002, the Region of the Americas stopped endemic
transmission of measles (i.e. measles was eliminated
from the region) and sustained the elimination for
more than a decade. Since the sixty-third World Health
Assembly in 2010 endorsed three global measles targets
for 2015 as milestones towards global eradication of
measles,' however, progress has been slow.

Between 2010 and 2015, global routine measles vaccine
coverage stagnated at 85% — well below the 2015 target
of = 90%; Table 1.3). Three of the six WHO regions have
sustained MCV1 coverage above 90% (the Regions of the
Americas, Europe and the Western Pacific), one region
achieved coverage between 80 and 90% (South-East
Asia Region) and two regions achieved coverage below
80% (African Region and Eastern Mediterranean
Region). The number of Member States achieving the
global MCV1 coverage target at the national level has
decreased in 2015 as compared to 2010; 122 Member
States achieved the MCV1 national coverage target of
2>90% in 2010 but only 119 achieved the target in 2015"
(Table 1.3 and Figure 1.7).

While the reported incidence of measles has decreased
by 21% globally since 2010 (from 50 cases per million
population in 2010 to 39.8 in 2015), only one region
achieved the global target of fewer than five cases per
million population (Region of the Americas; Table 1.3
and Figure 1.8). And since 2010, seven fewer Member
States have met the global target.

Regional review

At least ten countries in the African Region had
documented measles outbreaks, with large outbreaks
in 2015 in Ethiopia, the Democratic Republic of the
Congo and Nigeria. Outbreaks are mainly the result
of stagnating MCV1 coverage levels and the poor
quality of SIAs in many countries. Funding gaps also
led to countries limiting the age ranges covered by
SIAs (where a wider age range is indicated because
of an increasing susceptibility in older age groups)
and delaying MCV2 and rubella-containing vaccine
(RCV) introduction owing to uncertainty about future
financial commitments.
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Between 2000 and 2014, estimated measles deaths
decreased by 79% (from 546 800 to 114 900) and all
regions reported substantial reductions in estimated
measles mortality. However, progress since 2010 has
been too slow (from 69% mortality reduction in 2010 to
79% in 2014), meaning that the target of 95% mortality
reduction was not achieved by the end of 2015.

By 2015, 160 Member States (82%) had introduced a
second dose of MCV, an increase from 154 (79%) in
2014 and 136 (70%) in 2010. MCV2 coverage globally
was 61% (compared to 39% in 2010) (Figure 1.9).
Among those 160 countries, 65 provide MCV2 to
infants aged under 2 years and have reported coverage
both for MCV1 and MCV2. In these 65 countries,"

the difference between MCV1 and MCV2 coverage
decreased from 16% in 2014 to 12% in 2015 (87%
MCV1 compared to 75% MCV2). This highlights the
missed opportunities and routine system weaknesses
that contribute to suboptimal population immunity and
the inability to interrupt measles virus transmission.
Given these gaps in coverage and population immunity,
it is not surprising that outbreaks continue to threaten
elimination goals in all six WHO regions. Such gaps also
highlight the need for SIAs.

Many countries regularly supplement routine efforts
through the use of SIAs. SIAs vaccinated approximately
223 million children in 32 Member States in 2014 and an
additional 136 million children in 50 Member States in
2015. Among 63 countries that conducted SIAs between
2014 and 2015, based on administrative data, 52%

(33 Member States) were able to reach the target of 95%
national coverage. Of the six countries that did post-
campaign coverage surveys, two countries (Cote d’Ivoire
and Timor-Leste) achieved 95% coverage while in
Afghanistan, Nigeria, Sierra Leone and Yemen, coverage
was 92%, 84%, 69%, and 91%, respectively.

In the Region of the Americas, 423 cases were reported
in 2015, mostly related to two outbreaks in Brazil

(214 cases), Canada (195 cases) and the United States
of America (which did not report any figures in the
WHO-UNICEF JRF). More than 80% of reported cases
in Brazil and Canada were unvaccinated. With the
achievement of one year without endemic measles
transmission in Brazil on 6 July 2016, the RVC has
reviewed the national report and verified that outbreak
interruption has been achieved. As a whole, the region
has witnessed high routine MCV1 coverage since 2012
(2012: 94%, 2013: 92%, 2014: 93% and 2015: 94%) with

The global milestones endorsed are to: 1) exceed 90% coverage with the first dose of MCV nationally and exceed 80% vaccination coverage in every district or equivalent

administrative unit; 2) reduce annual measles incidence to fewer than five cases per million and maintain that level; 3) reduce measles mortality by 95% or more in

comparison with 2000 estimates.

N

It should be noted that the 90% MVC1 coverage target for 2015 is a milestone towards elimination. In order to achieve the regional elimination targets, vaccination coverage

needs to be > 95% for two doses of MCV administered through routine immunization or routine immunization and SIAs. To prevent measles outbreaks, this high level of
coverage needs to be achieved uniformly across all districts and across people in all age groups born since the introduction of measles vaccine.

@

Countries that had introduced MCV2 in 2015 were excluded from this comparison.
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heterogeneous coverage at the subnational level where
many municipalities have less than 80% coverage.

To this end, eight of 11 countries of the Americas

had conducted high-quality follow-up campaigns in
2012-2015 (achieving MCV1 coverage > 90%) in order
to reduce the pool of susceptible individuals for measles
and rubella.

The Eastern Mediterranean Region has seen a
downward trend in reported measles cases since 2012
(with total numbers of confirmed cases in 2012, 2013,
2014 and 2015 of 34 504, 20 884, 18 080" and 21 335,
respectively). A large outbreak of measles in Egypt in
2015 (N=5431) was caused by inadequate coverage in
high-risk areas. Iraq experienced a measles outbreak
between 2013 and early 2015. However, measles cases
there decreased following a national measles SIA in late
August 2015. The majority of the reported outbreaks in
the Eastern Mediterranean Region affect children under
10 years of age, indicating poor implementation of
routine vaccination and poor quality of SIAs.

In the European Region, measles outbreaks affected
primarily Bosnia and Herzegovina, Kyrgyzstan and
Germany in 2015 (n=25 424) 61% more cases than in
2014 (n=14 176). The majority of the reported cases

in 2015 were either unvaccinated or had unknown
vaccination status. More than half of those affected were
15 years of age or older but it has to be noted that age
distribution was known for only 35% of confirmed cases.

In 2015, measles continued to circulate widely in

most countries of the South-East Asia Region (except
the Democratic People’s Republic of Korea and the
Maldives). Bhutan reported 11 cases in 2015, which were
later shown to be attributed to multiple independent
importations. While the completeness and quality of
investigations of suspect cases varied among countries,
it is clear that the main cause of continued measles cases
was underutilization of measles vaccine. Of the 29 109
cases reported in the region, India continued to report
the most confirmed and linked cases (25 488), followed
by Nepal (1599) and Sri Lanka (1568); Indonesia did
not report incidence data in the JRF for 2015 or 2014.
Despite this, by the end of 2015 regional coverage

with MCV1 had increased to 85% and with MCV2

to 71%. By February 2016 all Member States in the
region introduced two-dose MCV into their routine
immunization programme.

Measles incidence (per million population) in the
Western Pacific Region increased 28% from 27.6 in 2010
to 35.4 in 2015. This is largely the result of endemic
transmission in China (N=42 361) and an outbreak in
Mongolia (N=20 359), which had no cases during the
previous four years. The region is witnessing increased
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infection and transmission of measles virus among
people outside the target group of current immunization
strategies for measles elimination (i.e. infants aged < 8
months, adolescents and adults). However, this increase
masks the low incidence achieved in 2012 (5.9 per
million population) and the peak incidence in 2014
(48.3 per million population) of confirmed cases (71.6
per million population using compatible cases for 2014
as per Table 1.3).

These events illustrate the need for sustained efforts

to raise immunization coverage levels and maintain
them even in areas where elimination-level control

has previously been attained. Every opportunity

to address systemic bottlenecks and to increase

routine immunization coverage should be seized.

The introduction of a routine second dose of MCV and
SIAs provide such opportunities. For example, SIAs have
been shown to contribute to strengthening the routine
immunization programme through improving several
aspects including health-worker skills and knowledge,
social mobilization, cold chain and logistics and
integration of other public health interventions (5, 6).

The establishment of Regional Verification Commissions
(RVCs) for measles elimination and their corresponding
National Verification Committees (NVCs) has helped to
refine the understanding of the barriers to elimination
and build stronger national commitment to achieving
elimination goals (Table 1.4).

The Region of the Americas has the longest standing
RVC. As of December 2015, 98% of its Member States
were verified as having achieved measles elimination
(Table 1.5). On 6 July 2016, Brazil achieved one year
without endemic measles cases, and their national
report was reviewed, discussed and approved during a
recent RVC meeting, declaring that the measles outbreak
interruption has been achieved. The RVC will meet

at PAHO-HQ on 4-5 August to assess whether the
evidences submitted by the NVCs of all countries and
Subregional Verification Committees, are accepted to
declare the Americas as free of measles.

At the Western Pacific Region RVC meeting in 2015
(Table 1.6), Australia, Brunei Darussalam, Cambodia,
Japan, Mongolia and the Republic of Korea were verified
as having achieved or sustained measles elimination
based on a verification-standard epidemiological
surveillance system supported by accredited laboratories.

In the European Region (Table 1.7), 50 of 53 Member
States have established NVCs and at the RVC meeting
in October 2015, 21 of the Member States (40%) were
documented to have interrupted endemic measles
transmission for more than 36 months.

4 2014 cases were revised down from 19 099 to 18 080 due to revised JRFs from Egypt and Somalia that became available after the cut-off for the 2015 Secretariat report.
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In the Eastern Mediterranean Region, a regional
verification guide was drafted but no RVC has yet

been established. However, NVCs were established in

15 of 22 Member States. Three countries in the region
(Bahrain, Oman and Palestine) are ready for verification,
as they have reported few or zero cases for the past

three years in the presence of nationwide measles case-
based surveillance and high coverage for both MCV1
and MCV2.

The South-East Asian Region has recently established an
RVC, and its first meeting is scheduled for August 2016.
All countries in the region drafted (and some adopted)
national plans of action to achieve the goal of measles
elimination by 2020.

Compared to 2014, there has been some progress

in terms of the number of regions with RVCs and
significant progress in the number of Member States that
have established NVCs, particularly in the South-East
Asian Region. A total of 137 Member States (71%) are
covered by NVCs, a Subregional Verification Committee

Conclusion

Although in 2015 some improvement was seen in
MCV2 immunization coverage and a small reduction
was reported in measles incidence (compared to 2010),
based on current trends and programme performance,
the 2015 global targets (as well as regional elimination
targets in the five WHO regions where measles is still
endemic) were not achieved.

Measles is a highly infectious disease, and its elimination
requires very high and homogeneous population
immunity and a high-quality surveillance system.
Without a robust routine programme, elimination

is very difficult to achieve and cannot be sustained.

For Member States that are now at < 90% coverage
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or a joint Subregional Verification Committee. As yet,
there is no RVC in the African Region.

In decreasing order, the following six Member States
had the highest number of susceptible infants in 2015:
India, Nigeria, Pakistan, Indonesia, Ethiopia and the
Democratic Republic of the Congo (Figure 1.10). Those
countries accounted for more than two thirds of the
measles mortality burden as estimated in 2014 (latest
available data).

For these countries, one could highlight the importance
of strengthening health systems to achieve higher
immunization coverage. Routine MCV1 coverage

in these countries has either shown little progress or
has declined since 2010, and the reported measles
incidence remains high. In addition, discrepancies
between administrative data and survey data on
immunization coverage, particularly for SIAs, remain
an issue (e.g. in 2015, Nigeria reported a 100% coverage
rate for an SIA through administrative data, whereas

it reported 84% coverage through the SIA coverage
evaluation survey).

nationally, reaching > 95% coverage will require
substantial additional investments over a sustained
period. The gap between MCV1 and MCV?2 coverage
highlights the missed opportunities and routine system
weaknesses that contribute to suboptimal population
immunity and the inability to interrupt measles virus
transmission. In 2015, SAGE reaffirmed its previous
assessment that the 2015 global measles control
milestones as well as regional measles and rubella
elimination goals are off-track (except in the Americas).
SAGE supported the conduct of a midterm review of
the global measles and rubella strategic plan to better
understand why targets are being missed and propose
measures to accelerate progress.
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Figure 1.7: Immunization coverage (%) with MCV1 in infants per country, 2015
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B <50% (4 countries or 2%)

I 50-79% (38 countries or 20%)

[ 80-89% (33 countries or 17%)

[ 90-94% (40 countries or 21%)

B >95% (79 countries or 40%)
Not available

[ Not applicable

Source: WHO-UNICEF coverage estimates, 2016 revision.

Figure 1.8: Reported measles incidence rate® per country, 2015

e o o0

<A (78 countries or 40%)
>1to <5 (28 countries or 14%)
[ >5t0<10 (713 countries or 7%)
I >10to <50 (23 countries or 12%)
B =50 (24 countries or 13%)
Not available/No data reported to WHO Headquarters (28 countries or 14%)

[ Not applicable

* Per million population

Source: JRF data as of 24 June 2016.
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Figure 1.9: Immunization coverage with routine MCV2 by national schedule for infants, 2015
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B <50% (10 countries or 5%)

I 50-79% (30 countries or 15%)

[ 80-89% (36 countries or 19%)

[ 90-94% (30 countries or 15%)

I >95% (47 countries or 24%)

7 Second dose of measles-containing vaccines in schedule but no coverage data available (7 countries or 4%)
Not available/Not introduced (34 countries or 18%)

[ Not applicable

Source: WHO-UNICEF coverage estimates, 2016 revision.
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Table 1.4: Progress towards measles elimination, by WHO region (as of 31 December 2015)

Reglfmfﬂ e asles Member States Established Member Sta.tes
Target year elimination that were verified
. . that have NVCs that .
. for measles RVC verification report . . free of endemic
WHO region T . . ) established an submitted annual
elimination  established provided in measles based on
. . NVC status reports .
in region 2015 by RVC for 1 (% of total) 1 (% of total)* 2015 reporting
2013/2014 data < - n (% of total)®
African Region 2020 No No None Not applicable Not applicable
. Verification reports
iengl:r’?c:sfeﬂ‘e 2000 Yes sent in 2013 (with 24 (100) 24 (100) 43/44 (98)
2002-2011 data)
Eastern
Mediterranean 2020 No No 15 (68) Not applicable Not applicable
Region
European Region Yes Yes (for 2014) 50 (94) 50 (100) 32 (60)¢
2015
Soufh-East Asta Yes No, first meeting in 10 (91) Not applicable Not applicable
Region 2020 August 2016
Western Pacific 2012 Yes Yes (for 2014) 274 (100) 17 (100)° 6(22)

Region
@ Percentage is out of the total number of established NVCs, not the total number of Member States.

° Percentage is out of the total number of Member States, not the total number of established NVCs.

° Twenty-one of these countries were verified as having been free of endemic measles for 36 months or longer, and the other 11 were documented to
have interrupted endemic measles transmission for at least 12 months (see Table 1.7).

¢ 13 Pacific island countries formed one joint Subregional Verification Committee (they are: Cook Islands, Fiji, Kiribati, Marshall Islands, Micronesia
(Federated States of), Nauru, Niue, Palau, Samoa, Solomon Islands, Tonga, Tuvalu and Vanuatu). China, Hong Kong SAR and China, Macao SAR
established their own Committees in addition to the Chinese NVC. There are a total of 16 NVCs and 1 Subregional Verification Committee for the 27
Member States in the Western Pacific Region.

¢ Countries in the Americas are not providing National Verification Committee reports annually as both measles and rubella have been eliminated.
In 2016, 22 of 24 NVCs submitted (for the second time) verification reports with 2012-2015 data. The RVC will meet in August 2016 to review these
reports and assess the feasibility of declaring the Americas free of measles.

Table 1.5: Progress towards measles elimination in the Region of the Americas (as of 31 December 2015)

Number of countries/
territories
(% of total)

Status according to Pan American Health . o
Countries/territories

Organization (PAHO) Region definitions®

34 countries + 6 overseas territories of the United Kingdom +

Measles elimination verified Lo
3 Dutch autonomous territories

Interrupted endemic transmission for

> 12 months but < 36 months 1(2) Brazil

* Pan American Health Organization (PAHO) Region definitions:
* Measles elimination verified: Verify interruption of endemic measles, rubella and congenital rubella syndrome cases in all countries of the Americas
for a period of at least 3 years from the last known endemic case, in the presence of high-quality surveillance.

 Interrupted endemic transmission for > 12 months: Absence of endemic measles transmission for a period equal or greater than 12 months, in the
presence of a well-performing surveillance system. The RVC will meet in August 2016 to assess if the Americas can be declared free of measles.
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Table 1.6: Progress towards measles elimination in the Western Pacific Region (as of 31 December 2015)

Status according to Western Pacific Region Number of countries

Countries

definitions® (% of total)

Australia, Brunei Darussalam, Cambodia, Japan, Mongolia,

Elimination verified 6 (22) Republic of Korea

Possibly ready for verification, but additional data

required 2(7) New Zealand, Singapore

China®, Lao People’s Democratic Republic, Malaysia, Pacific
islands subregion (Cook Islands, Fiji, Kiribati, Marshall

19 (71) Islands, Micronesia (Federated States of ), Nauru, Niue, Palau,
Samoa, Solomon Islands, Tonga, Tuvalu, Vanuatu), Papua New
Guinea, Philippines, Viet Nam

Does not yet fulfil the criteria for verified
elimination

® Western Pacific Region definitions:

« Elimination verified: The interruption of endemic measles virus transmission for > 36 months in the presence of verification-standard surveillance
and genotyping evidence that supports the interruption of endemic measles virus transmission. Australia, Macao (China), Mongolia and the
Republic of Korea were verified again in March 2015 (as well as in March 2014) as having interrupted measles virus transmission for more than 3
+ 1 years. Brunei Darussalam, Cambodia and Japan were verified in March 2015 as having interrupted measles virus transmission for more than 3
years. Note: As the next RVC meeting will be held in September 2016, the measles outbreak in Mongolia that started in March 2015 and lasted until
June 2016 has not yet been discussed by the RVC.

 Possibly ready for verification, additional data required: After reviewing the first reports prepared by the NVCs, the RVC determined that interruption
may have been achieved, but more detailed epidemiological data were needed to verify measles elimination.

* Endemic transmission: The existence of continuous transmission of indigenous or imported measles virus that persists for > 12 months in the
nation.

® Data apply to all parts of China excluding China, Hong Kong SAR and China, Macao SAR. Elimination has been verified for China, Macao SAR.
China, Hong Kong SAR may be ready for verification of elimination, but additional data are needed.

Table 1.7: Progress towards measles elimination in the European Region (as of 31 December 2015)

Number of Member

Status using European Region definitions® States Member States
(% of total)

Andorra, Armenia, Azerbaijan, Belarus, Bulgaria, Cyprus,
Czech Republic, Estonia, Finland, Hungary, Israel, Latvia,
Luxembourg, Malta, Netherlands, Norway, Portugal, Slovakia,
Slovenia, Sweden, Turkmenistan

Interrupted endemic transmission for

> 36 months 21 (40)

Croatia, Denmark, Greece, Iceland, Lithuania, Montenegro,
11 (21) Republic of Moldova, Spain, Tajikistan, United Kingdom of
Great Britain and Northern Ireland, Uzbekistan

Interrupted endemic transmission for
> 12 months but < 36 months

Austria, Belgium, Bosnia and Herzegovina, France, Georgia,
Germany, Ireland, Italy, Kazakhstan, Kyrgyzstan, Poland,

. Sy

Endemic transmission 18 (34) Romania, Russian Federation, Serbia, Switzerland, The former
Yugoslav Republic of Macedonia, Turkey, Ukraine

No report submitted 3(6) Albania, Monaco, San Marino

* European Region definitions:

 Interrupted endemic transmission for > 36 months: Absence of endemic measles transmission from 2012-2014 in the presence of a well-
performing surveillance system.

Interrupted endemic transmission for > 12 months but < 36 months: Absence of endemic measles transmission at least in 2015 in the presence of
a well-performing surveillance system.

* Endemic transmission: Continuous transmission of indigenous or imported measles virus that has persisted for a period of 12 months or more in
the Member State. (Note: this definition differs from that stated in the WHO Weekly Epidemiological Record.)

* No report submitted: Not available because the country does not have a functioning NVC or it failed to submit the annual status report.
° Italy, Serbia, The former Yugoslav Republic of Macedonia and Ukraine submitted reports with missing documentation.
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Figure 1.10: Countries with the largest numbers of infants unvaccinated with MCV1, 2015

India
Nigeria
Pakistan
Indonesia
Ethiopia
Democratic

Republic of
Congo

Source: WHO-UNICEF coverage estimates, 2016 revision.
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GOAL 2:

Monitoring results: goals, strategic objectives and indicators

Achieve rubella and CRS elimination

(Indicator G2.2)

Highlights

o The number of countries using RCV in their
national programme continues to increase. As of
December 2015, 149 Member States had introduced
rubella vaccines into their routine immunization
programme; coverage, however, varies from 12% to
94% depending on region.

o Ten member States are planning to introduce RCV
in 2016.

o In April 2015, the International Expert Committee

Americas verified that the region had eliminated
the endemic transmission of rubella and congenital
rubella syndrome (CRS).

o Rubella and CRS surveillance systems are weak

and cases remain underreported, particularly in
Member States that have not yet introduced RCV
and/or do not have rubella control or elimination
goals. Hence, global rubella and CRS surveillance
data do not reflect the true burden of these diseases.

for Measles and Rubella Elimination in the

« Rubella and CRS elimination: 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

Note 1: There may be a time lag (up to 9 months) in occurrence of CRS cases after interruption

DEFINITION OF INDICATOR of rubella virus transmission has occurred. Evidence of the absence of continuing rubella
transmission from CRS cases is needed because infants with CRS can transmit the rubella virus for
up to 12 months after birth

Note 2: Verification of rubella elimination takes place after 36 months of interrupted rubella virus
transmission

Region of the Americas: Rubella eliminated in 2009 and the International Expert Committee
for Measles and Rubella Elimination verified the Region free from rubella and CRS in April
2015

European Region: Rubella elimination by 2015

TARGET Western Pacific Region: Rubella elimination but no target date set

South-East Asia Region: Rubella control by 2020
African Region: No target set
Eastern Mediterranean Region: No target set

WHO-UNICEEF joint reporting forms (JRFs) for disease incidence and WHO-UNICEF
Estimates of National Immunization Coverage (WUENIC) data for coverage rates are subject
to the same limitations as all other data submitted via the JRFs, as described in the 2015 report

of the GVAP Secretariat (2)
DATA SOURCES
There are no WHO-UNICEF estimates for rubella coverage. The first dose of measles-

containing vaccine (MCV1) is used as a proxy in the Member States that have introduced
rubella vaccine (as all the Member States use combined vaccines for first dose of rubella except
for the Russian Federation)

COMMENTS ON DATA QUALITY None
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Background and progress

As of December 2015, 149 Member States (77%) had
introduced RCV, a 59% (55 countries) increase from
2000 (Figure 1.11 and Figure 1.12). Average coverage
globally has gradually increased from 35% in 2010 to
46% in 2015. However, it varies from 12% in the African
Region to 94% in the European Region and Region of
the Americas (Table 1.8). In 2015, an additional seven
Member States introduced rubella vaccine in their
routine programme.'® Introduction of rubella vaccine is
ongoing in eleven Member States,'® and four Member
States (Kenya, Mozambique, Sierra Leone, Togo) plan to
introduce the vaccine in 2017.

In 2015, the global incidence of rubella was estimated to
be 3.3 per million population (reported by 158 Member

Regional review

The Region of the Americas achieved rubella and CRS
elimination in 2009; the last endemic rubella case was
reported on 2009 in Buenos Aires, Argentina and the
last endemic CRS case was reported in 2009 in Brazil.
In 2015, the region was verified as having eliminated
rubella and CRS.

A total of 52 Member States in the European Region

use the combined measles—-mumps-rubella (MMR)
vaccine, and Tajikistan is using measles-rubella (MR)
vaccine in a two-dose schedule. Based on JRF data,

the number of rubella cases reported in the region
dropped by 99% between 2013 (n=39 614) and 2015
(n=385), but the JRF data cannot be considered accurate
due to underreporting. For example, most rubella cases
occurred in Poland even though Poland did not reported
cases on the JRE. At its October 2015 meeting, the RVC
concluded that 18 countries in the region continued to
have endemic transmission (with three countries not
reporting). Countries that did report cases through the
JRF included Kyrgyzstan (n=100), Georgia (n=100) and
Germany (n=90).

The decrease in cases reported between 2014 and 2015
is primarily the result of a decrease in cases reported by
Poland (which did not report cases for 2015), despite
lack of a response measure to control the outbreak.

The outbreak in Poland started in 2010 and was

caused by aggregation of susceptible cohorts in the
context of gender-specific immunization in the past,
and late introduction of the two-dose MMR schedule.
As indicated in its annual status update reports, Poland
reported 5891 rubella cases for 2014 (it has to be noted
that there is some discrepancy between annual status
update and JRF data). The outbreak mostly affected
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States; Table 1.8 and Figure 1.13). Note that the total
number of Member States reporting rubella incidence
to WHO has decreased dramatically in recent years,
from 176 (91%) in 2012 to 158 (81%) in 2015, which in
part explains the appearance that rubella incidence is
decreasing (Table 1.8).

In total 120 (62%) Member States reported CRS figures
for 2015 compared with 115 (59%) for 2014 (Table 10).
While this is an improvement, the very low reported
incidence is probably more a sign of the almost non-
existent CRS surveillance systems outside the Region
of the Americas and a few other Member States than a
reflection of true disease burden.

adolescent/young adult men, with 37% of those affected
by rubella being 15 years of age and older.

In 2014, the Regional Committee for the Western Pacific
endorsed the Regional Framework for Implementation
of the Global Vaccine Action Plan in the Western

Pacific and its specified immunization goals, including
the regional rubella elimination goal (target date to be
determined). At the regional meeting of the Technical
Advisory Group (TAG) in June 2015, a recommendation
was made to establish 2020 as the target date for
elimination of rubella in the region. The number of
reported rubella cases has been declining in the Western
Pacific Region since 2011 (from 76 022 in 2011 to 9398
in 2015) with the majority of cases being reported from
China, Viet Nam, Japan and the Philippines. Reported
CRS cases have also declined in the region (45 in

2013 and 5 in 2015) with most cases being reported
from Viet Nam (n=4). CRS surveillance has not been
established by some countries in the region.

The South-East Asia Region has made significant
progress towards rubella and CRS control. In February
2016, eight of 11 Member States introduced RCV into
their routine immunization programme. The remaining
three member States (the Democratic People’s Republic
of Korea, India and Indonesia) have plans to introduce
RCV before 2018 and preparations are ongoing.

In 2015, 4119 confirmed cases of rubella were reported.
India continued to report the most confirmed cases
(3252), followed by Nepal (626) and Bangladesh (189),
while Indonesia did not report any data in the JRE
Surveillance for CRS only started as a WHO-supported
activity after the September 2013 Regional Committee
resolution and all countries in the region have agreed

s Burkina Faso, Myanmar, Papua New Guinea, Vanuatu, Viet Nam, Yemen and Zimbabwe.
6 Botswana, Burundi, Cameroon, the Gambia, Lesotho, Malawi, Namibia, Sao Tome and Principe, Swaziland, Timor-Leste and Zambia.
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in principle to establish sentinel surveillance for CRS.
Of the confirmed rubella outbreaks, 87% (91) were
from India.

Although the Eastern Mediterranean Region has not yet
set a rubella elimination goal, 13 countries (60%) have
set a national target for rubella/CRS elimination and

11 countries are now implementing CRS surveillance.
In 2015, 1885 confirmed cases of rubella were reported
by the countries in the region. The majority of these
(95%) were reported from four countries (Sudan,
Pakistan, the United Arab Emirates and Yemen), two of

Conclusion

A new phase of accelerated rubella control and CRS
prevention has begun, marked by the 2011 WHO
position paper, which recommended a strategy
consistent with rubella and CRS elimination (3),

the inclusion of rubella elimination in five WHO regions
by 2020 as a disease control target in the Global Vaccine
Action Plan (2012) and Gavi Alliance support for the
introduction of rubella vaccine in countries meeting
the eligibility criteria. However, failure to fully integrate
prevention of rubella and CRS with measles elimination
activities represents a major missed opportunity for
immunization and integrated disease surveillance.

The key challenges to elimination are:

a. building support for additional regions to adopt
elimination goals, which includes ensuring that
all Member States can achieve and maintain the
minimum coverage (= 80%) through routine
services and/or in SIAs required for introduction
of RCV;

b. advocating for resources and a secure vaccine
supply needed to meet the European Region’s
elimination goal;

c. ensuring high routine coverage of RCV (because
of the use of combined MR or MMR vaccines,
the programmatic target for RCV1 and RCV2
coverage is > 95%);

d. ensuring high-quality MR SIAs that reach at least
95% of targeted children, as verified through
surveys; and

Monitoring results: goals, strategic objectives and indicators

which (Sudan and Pakistan) have not yet introduced
RCV. So far, only one of the six Gavi-eligible countries in
the region (i.e. Yemen) has benefited from Gavi Alliance
support to conduct SIAs of RCV (completed in 2015).

The African Region does not have a rubella control or
elimination target and, in 2015 reported 5302 cases of
rubella. This is not surprising given the low uptake of
RCV in the region. By the end of 2015, seven (15%)
of the countries had introduced RCV and another five
countries are planning to introduce RCV in 2016.

e. strengthening synergies between rubella
and measles surveillance and expanding
CRS surveillance.

Commitment at all levels of government as well

as involvement of the private sector is needed to

address these challenges. For Gavi-eligible countries,
the challenge is in capitalizing on the available resources
for RCV introduction while ensuring sufficient political
and financial commitment to assure the sustainability of
the programme.

Financial support from the Gavi Alliance and the
Vaccine Alliance together with the leadership,
coordination and technical expertise from the Measles
& Rubella Initiative (M&RI), provide an opportunity
for Member States and regions to accelerate progress in
rubella control and CRS prevention. Rubella elimination
has been achieved and verified in the Americas;

the European Region is the next region closest to
achieving rubella elimination. Substantially greater
commitment and investment by Member States and
the global immunization community will be required
to reach the GVAP target of rubella elimination in five
regions by 2020.

Table 1.8 and Table 1.9, as well as Figure 1.11,
Figure 1.12, and Figure 1.13 provide data on cases of
rubella and CRS.
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Table 1.8: Rubella cases and incidence by WHO region, 2013-2015 and baseline (2010)

National rubella coverage Member States reporting rubella Rubella incidence per million

WHO region (%) cases (%) population

2015 2014 2013 2010 2015 2014 2013 2010 2015 2014 2013 2010

African Region 12 9 4 0 94 94 91 79 5.6 7.8 15.1 3.9
Region of the Americas® 94 93 92 93 97 100 97 100 0.0 0.0 0.0 0.0
IE{ZS;T Mediterranean 45 0 38 38 86 90 86 81 30 47 66 35
European Region 94 94 95 93 72 72 81 92 0.6 1.0 62.8 14.3
South-East Asia Region 14 12 12 3 82 91 100 82 2.6 5.0 5.5 26.1
Western Pacific Region 89 90 88 61 56 59 67 85 5.1 7.0 18.5 27.1
Total 46 44 42 35 81 84 86 88 3.3 4.8 14.9 15.0

Note: MCV1 was used as a proxy in the Member States that have introduced rubella vaccine.
® For the Region of the Americas, the cases and incidence columns refers to suspected/confirmed rubella cases.

Source: JRF (as of 24 June 2016) and WHO-UNICEF estimates, 1980-2015, revision July 2016.

Table 1.9: CRS cases and incidence by WHO region, 2012-2015

WHO region Member States reporting CRS cases (%) CRS incidence per million population
2015 2014 2013 2010 2015 2014 2013 2010
African Region 49 36 34 32 0.28 0.08 0.03 0.13
Region of the Americas 94 100 97 100 0 0 0 0
Eastern Mediterranean Region 48 38 52 48 0 0.01 0.06 0.03
European Region 68 64 83 83 0.01 0.05 0.07 0
South-East Asia Region 64 64 55 36 0.58 0.37 0.08 0.09
Western Pacific Region 41 44 52 70 0.02 0.04 0.13 0
Total 62 59 64 65 0.10 0.06 0.05 0.01

Source: JRF (data as of 24 June 2016).
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Figure 1.11: Immunization coverage with rubella-containing vaccines® in infants, 2015
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* Coverage estimates for the 1st dose of rubella-containing vaccine are based on WHO and UNICEF estimates of coverage of measles-containing
vaccine.

Source: WHO-UNICEF coverage estimates, 2016 revision.

Figure 1.12: Rubella-containing vaccine coverage* by WHO region, 1980-2015
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® Coverage estimates for the 1st dose of rubella-containing vaccine are based on WHO and UNICEF estimates of coverage of measles-containing
vaccine.

Source: WHO-UNICEF coverage estimates, 2016 revision.
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Figure 1.13: Reported rubella incidence rate* per country for 2015
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® Per million population

Source: Joint Reporting Form as of 24 June 2016
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2. IMMUNIZATION COVERAGE

Note to the reader

Progress against the GVAP goals and strategic objectives
related to immunization coverage has been consolidated
into a single report, as was done in the previous report
on the recommendation from the SAGE Decade of
Vaccines working group.

As in the previous report, and as per the SAGE working
group recommendation, the data for the following
indicators are no longer reported as separate indicators,
but included in the overall progress with coverage:

« Indicator SO3.1: percentage of districts (or equivalent
administrative units) with 80% or greater coverage
with three doses of DTP

« Indicator SO4.1: DTP1-DTP3 dropout rate for
national coverage

« Indicator SO4.2: 3 years sustainability of DTP3
national coverage = 90%

It has to be noted that the SAGE Decade of Vaccines
working group also recommended to stop monitoring
Indicator SO4.3: “Immunization coverage data

assessed as high quality by WHO and UNICEF” as

the information provided was not relevant to quality

of data provided by the countries but rather to the

level of confidence of WHO and UNICEF in their

own estimates. The difficulty to establish an indicator
measuring the quality of the data provided by the
countries also led the SAGE Decade of Vaccines working
group to recommend that this be assessed at the country
level using existing in-depth data quality assessment
tools with partners support.

The three major sources of data for this report are:

« WHO-UNICEEF Joint Reporting Form on
Immunization (JRF), which collects national-level data
from countries on reported cases of selected vaccine
preventable diseases; recommended immunization
schedules; immunization coverage; vaccine supply;
and other information on the structure, policies and
performance of national immunization systems;

« WHO-UNICEF Estimates of National Infant
Immunization Coverage (WUENIC), which are
derived from various data sources, including coverage
data from the JRFs; and

7 List of WHO Member States is available at: http://www.who.int/countries/en/

« WHO Health Equity Monitor database of the Global
Health Data Observatory data repository (data from
DHS and MICS).

The estimates are based on data and information
available to WHO or UNICEF as of 15 July 2016.

The data are available from both WHO and UNICEF
web sites:
http://www.who.int/immunization/monitoring_
surveillance/routine/coverage/en/index4.html

and http://www.data.unicef.org/child-health/
immunization.

An explanation of how to interpret the country profiles
is also available:
http://www.who.int/entity/immunization/monitoring_
surveillance/routine/coverage/User_Ref_Country_
Reports.pdf and http://www.childinfo.org/files/
Immunization WUENIC_guide_and_mark-up.pdf.

The GVAP assessment compares progress against
indicators across time and using different country
classifications. However, it has to be noted that

the list of WHO Member States'’, the World Bank
country classification'® as well as the list of Gavi-
eligible countries' have evolved over the time periods
under consideration, affecting to different degrees,
comparisons of indicators’ results by regions, income
groups and Gavi Alliance eligibility. Thus, within the
GVAP 2015 report, comparisons across years were
limited to the most relevant ones that were not widely
impacted by these differences in classification.

Readers need to be aware as well that the entire time
series of coverage estimates may be updated for certain
countries based on the availability of new data that

affect the coverage estimates over a period of time (e.g.

a new coverage survey, an update sent by the Member
States or data submitted late the previous year). Thus,
the estimates of coverage for 2015 in this report may not
be the same as those in the previous report. The coverage
estimates for 2015 must, therefore, be compared with the
2014 estimates in the updated time series.”® 2" %

For more information about the JRF and WUENIC
coverage data, please refer to GVAP Secretariat Report

8 World Bank country classification is available at: http://data.worldbank.org/about/country-and-lending-groups.
® List of Gavi-eligible countries is available at: http://www.gavi.org/support/apply/countries-eligible-for-support/.
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2013, Annex 1 on “Understanding immunization http://www.who.int/entity/immunization/global_
coverage data: WHO-UNICEF JRF and WUENIC” vaccine_action_plan/GVAP_secretariat_report_2013.
(pp- 133-137), available online: pdf?ua=1.

National Immunization coverage score cards 2000-2015

Please note that for all Member States, national immunization coverage rates are depicted graphically in
Annex 2.1, showing the progress made by the country for individual vaccines since the year 2000.
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Visualization of GVAP indicators

Please note that for all the coverage indicators, the GVAP Secretariat has provided interactive maps and
graphs that will help the reader to better understand and explore the data.

To access these interactive figures/dashboard please use the Technet21 platform:

http://www.technet-21.org/en/resources/gvap-indicators

o L

GVAP indicators

T LRI VSRS AT PR [LIVAL RARN B A LTI O SGAHEE W W 0 WP VAL A TN AN T T T VISP SARRSERTA
SBEaSH. TAA AR Vb AN A8 Db WS BB RN Pa BT 8 ASBEIGT w3 I BEAEAR BN BRBES A THE MSARIAN) 408
EVESOTATOOPRIDTY FTEERN £ [N (. S POV OSSN O T RCH0N OF VDN CAORIDORIGN SN0 M G000 VST ACTION PR DR C0PLac

STt at Sy -
Routine immunization [ountries with mast Cowerage for all DTP & MLV acress and
overage under- 2nd Varcines dop-out

ST un vaccinbed A P e

s T N I 4

Aubiving MG TP coverage hy wealth quintiles Stockeusts and supply choin

When looking at the data, please hover over the dots, bars and countries; change the year; use the filters;
use zoom, etc. to view additional information in the background.

For example, for the graph showing the relationship between DTP1 and DTP3, by filtering by region and then
hovering over the circles, one can see which country the circles represent.
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GVAP COVERAGE INDICATORS

Monitoring results: goals, strategic objectives and indicators

Goal/Strategic Objective Indicators

Goals

G3

Meet vaccination coverage targets in every region,
country and community

Strategic Objectives (SOs)

SO3

The benefits of immunization are equitably extended
to all people

SO4

Strong immunization systems are an integral part of
a well-functioning health system

G3.1

Reach 90% national coverage and 80% in every district or equivalent administrative
unit with three doses of diphtheria—tetanus—pertussis-containing vaccines

G3.2

Reach 90% national coverage and 80% in every district or equivalent administrative
unit for all vaccines in national programmes, unless otherwise recommended

SO3.1

Percentage of districts with 80% or greater coverage with three doses of diphtheria-
tetanus—pertussis-containing vaccine

Included in the G3.1 coverage indicator section
S03.2

Reduction in coverage gaps between wealth quintiles and other appropriate equity
indicator(s)

SO4.1

Dropout rates between first dose (DTP1) and third dose (DTP3) of diphtheria—
tetanus-pertussis-containing vaccines

Included in the G3.1 coverage indicator section
S04.2

Sustained coverage of diphtheria—tetanus—pertussis-containing vaccines 90% or
greater for three or more years

Included in the G3.1 coverage indicator section

S04.3

Immunization coverage data assessed as high quality by WHO and UNICEF

This indicator is no longer monitored as recommended by the SAGE DoV WG
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GOAL 3:

page 43

Meet vaccination coverage targets 1n every region,

country and community

Number of Member States that reach 90%
national coverage and 80% in every district or

equivalent administrative unit with three doses of

diphtheria-tetanus-pertussis-containing vaccines

(Indicator G3.1)

Highlights

« A total of 126 (65%) of the Member States reached
national DTP3 coverage of > 90% in 2015 (the
number of countries that have achieved and
sustained coverage > 90% over the past three years
was 115).

« While WHO and UNICEF estimates showed that
126 countries had DTP3 coverage of 90% or more
at the national level, only 88 of these countries
reported subnational coverage data that were
considered valid. Of these, only 52 countries (27%)
had coverage of 80% or more in all districts and
therefore are meeting the GVAP target.

« In 2015, 86% of the world’s children received the
required three doses of DTP - the global coverage
level has been sustained above 85% since 2010.

The estimated number of un- and under-vaccinated
infants in 2015 was 19.4 million - the lowest
reported in the past five years.

o The 68 countries that are yet to achieve the target
will require innovative strategies in order to
meet the GVAP goal - particularly among the
six countries with less than 50% DTP3 coverage:
the Central African Republic, Equatorial Guinea,
Somalia, South Sudan, the Syrian Arab Republic
and Ukraine.

National coverage data based on WUENIC estimates

DEFINITION OF INDICATOR

For district-level coverage, the data are considered valid only if the WUENIC estimates and

administrative data from the JRF are the same or if the WUENIC estimates are > 90%

TARGET

WUENIC estimates
DATA SOURCES*

2015 in all Member States

Administrative data from country JRFs (to compare with WUENIC estimates as a check of
validity)

2 For more information about the JRF and WUENIC coverage data, please refer to GVAP Secretariat Report 2013, Annex 1 “Understanding immunization coverage data:
WHO-UNICEF JRF and WUENIC”, pp. 133-37 (http://www.who.int/entity/immunization/global_vaccine_action_plan/GVAP_secretariat_report_2013.pdf?ua=1).
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Data availability and quality

By the end of 2015 most countries were using
combination vaccines (either DTP-Hib-HepB, DTP-Hib-
IPV or DTP-Hib-HepB-IPV) so the generic DTP3 term
used in the report includes DTP3 alone or all DTP3-
containing vaccines.

Though WUENIC data are available every year and can
be used to monitor progress against achievement of
target coverage at the national level, the full assessment
of progress in national DTP3 coverage is limited by

the availability of valid district-level coverage data.

In this assessment, district-level coverage data were
considered valid if WUENIC estimates are the same as
the administrative coverage data reported by national
authorities on the JRE, or if the WUENIC estimates of
national coverage are 90% or greater.

Results

National DTP3 Immunization coverage

Of the 194 Member States, 126 (65%) achieved

a national DTP3 coverage rate of > 90% in 2015

(Table 2.1). The distribution was uneven between
regions. As compared to 2014, the rates show an increase
in coverage rates in the Western Pacific Region (7%),

the Region of the Americas (3%) and in the Eastern
Mediterranean Region (5%). There was a coverage drop
in the African Region (6%) and in the European Region
(3%), respectively. Coverage levels in the South-East
Asia Region remain unchanged.

Eight additional countries* achieved the coverage target,
with DTP3 >90% in 2015. There was an increase in
DTP3 coverage with > 10% as compared to 2014 in the
following five countries: Gabon, Haiti, Kiribati, Qatar
and the Solomon Islands.

Countries such as the Congo, Dominican Republic,
Ghana, Iraq, Mali, Mauritania, Panama, the Philippines,
South Sudan and Swaziland have experienced recent
declines in coverage (5-11%) with the Philippines
reporting -19% as compared to 2014. Main causes are
vaccine stock-outs, disease outbreaks or conflicts.

A total of 115 countries sustained DTP3 coverage
>90% for 3 years in 2015 (Figure 2.1), which is less
than in 2014 when 118 countries were able to sustain
this level of coverage. National coverage data are also
presented by country in Annex 2.1. Global coverage
for DTP3 was 86% in 2015 (Figure 2.2). While this is
1% higher than the coverage reported in the previous

24 Bulgaria, Namibia, Paraguay, Peru, Qatar, Solomon Islands, Tuvalu and Zambia.
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Using this definition, 112 Member States (58%) had
valid DTP3 district-level coverage estimates in 2015.
Of the remaining 82 Member States, 39 have WUENIC
estimates that differ from the JRF administrative data
or have national coverage < 90%, and are therefore

not considered valid, and 43 did not report district-
level coverage. Relative to the previous years when 99
countries had valid data in 2014, there was an increase
in the number of Member States that had valid DTP3
district-level coverage estimates in 2015. The number
of countries that did not report district-level coverage
increased from 39 to in 2014 to 43 in 2015. The number
of countries with invalid district-level coverage data
decreased to 39 in 2015 as compared to 56 in 2014

and 2013.

report, when viewed through the updated time series,
the coverage has stagnated for the past 5 years.

The total number of children unvaccinated has
decreased globally from 20.6 million in 2013 to

20.0 million in 2014 and 19.4 million in 2015

(Figure 2.3), mainly though the important reduction

of unvaccinated children in India (4.2 million in 2013,
3.7 million in 2014 and 3.2 million in 2015) and Nigeria
(3.5 million in 2013, 3.3 million in 2014 and 2.9 million
in 2015), (Figure 2.4 and Figure 2.5). The numbers show
a significant downward trend in these two countries.
However, the number of unvaccinated children has
dramatically increased in the Philippines: from 100 000
in 2013 to 900 000 in 2015.

Countries where DTP3 is less than 90% are classified
into four groups based on their DTP1 and DTP3
coverage rates (drop out) to allow recommendations
adapted to their specific situation, as shown in Table 2.2
and Figure 2.6.

District-level DTP3 coverage

Among the 112 Member States with valid district-level
coverage estimates in 2015, only 52 (27%) had achieved
national level coverage of > 90% and coverage of = 80%
in every district (or equivalent administrative level) (ex-
GVAP Indicator G3.1; Table 2.3). This was less than the
previous year, when 57 Member States (29%) reached
this goal. As mentioned above, 43 countries (22%) did
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not provide district coverage data and 39 (20%) provided
data that were considered invalid.

Distribution of Member States by the percentage of
districts achieving the target of > 80% DTP3 coverage
in all districts in 2015 (GVAP Indicator ex-SO3.1) and
by WHO region is described in Figure 2.7,Table 2.3
and Table 2.4. Data show that 27 (14%) countries with

page 4S

validated district-level coverage rates had between 80%
and 99% of their districts achieving DTP3 coverage of
>80% in 2015, 22 (11%) countries had between 50% and
79% of their districts achieving DTP3 coverage of > 80%,
while 11 (6%) countries had < 50% of districts achieving
coverage of > 80%. Figure 2.8 shows the numbers of
unvaccinated children by country in 2015 and current
DTP3 coverage.

Table 2.1: Distribution of all 194 Member States by level of national DTP3 coverage rate and region, 2015

PTP3 =90% DTP3 = 90%
WHO region i 2dles

n (%) n (%)

African Region 19 40 16 34
Region of the Americas 25 71 26 74
Eszgtin: Mediterranean 12 57 13 62
European region 49 92 47 89
South-East Asia Region 7 64 7 64
Western Pacific Region 15 56 17 63
Global 127 65 126 65

Source: WHO/UNICEF coverage estimates 2015 revision. July 2016.

DTP3 of DTP3 of
0,
70-89% 50-69% DTP3 < 50% Total
no® m (® n (% on
19 40 9 19 3 6 47
8 23 1 3 0 0 3
4 19 2 10 5 10 .
5 9 0 0 1 2 53
4 36 0 0 0 0 11
6 22 4 15 0 0 -
46 24 16 8 6 B 194

Figure 2.1: Number of countries that have reached and sustained > 90% DTP3 coverage, 2000-2015 and

global DTP3 coverage in 2015°

Number of countries

B Countries > 90%

[ Countries < 90%

100

Coverage (%)

=== Global DTP3 coverage

® Data in this table should be read as follows: In 2015, 126 countries had reached and sustained > 90% DTP3 coverage for 1 year; 118 for 2 years, 115
countries for the past 3 years and 63 have reached and sustained it for 16 years.

Source: WHO/UNICEF coverage estimates 2015 revision. July 2016.
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Figure 2.2: Global and regional coverage with DTP3, 1980-2015
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Source: WHO/UNICEF coverage estimates 2015 revision. July 2016.

Figure 2.3: Number of infants unvaccinated with DTP3 by WHO region, 2000-2015
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Figure 2.4: Countries with the most infants unvaccinated with DTP3, 2013-2015
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Source: WHO/UNICEF coverage estimates 2015 revision. July 2016; and (7).

Figure 2.5: Top 10 countries with most children under- and unvaccinated with DTP3, in 2015
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Table 2.2: Classification of Member States for which DTP3 national coverage is less than 90% into four
groups based on DTP coverage, 2015

Group Definition

Countries

Proposed strategies to increase

A DTP3 < 50%

DTP3 of 50-89%
B DTP1 < 90%

Drop-out > 10%

DTP3 of 50-89%
C DTP1 < 90%

Dropout < 10%

DTP3 of 50-89%
DTP1 = 90%

Central African Republic, Equatorial Guinea,
Somalia, South Sudan, Syrian Arab Republic and
Ukraine

Angola, Guinea, Haiti, Iraq, Liberia, Madagascar,
Mali, Mauritania, Niger, Nigeria, Papua New
Guinea, Philippines, Samoa, Uganda, Vanuatu
and Yemen

Afghanistan, Bosnia and Herzegovina, Chad,
Comoros, Congo, Democratic Republic of the
Congo, Ecuador, Gabon, Honduras, Lebanon,
Pakistan, Republic of Moldova, San Marino,
South Africa, Timor-Leste and Tonga

Benin, Cambodia, Cameroon, Cote d’Ivoire,
Djibouti, Dominican Republic, Ethiopia, Ghana,
Guatemala, Guinea-Bissau, India, Indonesia,
Kenya, Kiribati, Lao People’s Democratic
Republic, Malawi, Marshall Islands, Mexico,
Micronesia (Federated States of ), Montenegro,
Mozambique, Myanmar, Panama, Romania,
Senegal, Sierra Leone, Suriname, Togo,
Venezuela, Zimbabwe

DTP3 coverage

Most countries in this group are experiencing acute
emergencies (a WHO framework for decision-
making was developed in 2013 (2) to address
immunization activities for populations affected by
acute emergencies)®

Strengthen overall health system

Improve access through social mobilization to
increase demand of the vaccine and target hard-to-
reach populations

Address drop out rates by improving quality and
predictability of service delivery and reducing missed
opportunities

Improve access through social mobilization to
increase demand of the vaccine and target hard-to-
reach populations

Address drop out rates by improving quality and
predictability of service delivery and reducing missed
opportunities

* The framework recognizes that acute emergencies pose specific challenges to which guidelines developed for use in non-emergency settings
may not apply. For example, acute emergencies may result in sudden changes in the burden of vaccine-preventable diseases (VPDs), either in their
incidence or their case—fatality ratio, or both, as well as in an increased risk of epidemics and changes in the usual geo-distribution patterns.

NI e N ]
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Figure 2.6: Classification of Member States for which DTP3 national coverage is less than 90% into four
groups based on DTP coverage, 2015°
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® Data in this table should be read as follows:
A: Countries need to strengthen overall health system (DTP3 < 50%)

B: Countries need to improve access and reduce drop-out rate (DTP1 < 90% & dropout > 10%)

C: Countries need to improve access (DTP1 < 90% but drop-out rate < 10%)
D: Countries need to reduce drop-out rate (DTP1 >90% and DTP3 < 90%)

Source: WHO/UNICEF coverage estimates 2015 revision. July 2016.

Table 2.3: Distribution of Member States by national and district-level DTP3 coverage achievements and
WHO region, 2015

WHO region

African Region

Region of the
Americas

Eastern
Mediterranean
Region

European
region

South-East
Asia Region

Western
Pacific Region

Global

DTP3

national
coverage
>90% &
all districts
> 80%
n (%)
6 13
6 17
8 38
22 42
4 36
6 22
52 27

Countries with valid DTP3 district coverage data
available

DTP3
national
coverage
>90% but
not all
districts >
80%
n (%)
8 17
17 49
3 14
4 8
1 9
3 11
36 19

DTP3
national Total
coverage
<90%
n (%) n (%)
10 21 24 51
8 23 31 89
0 0 11 52
2 4 28 53
2 18 7 64
2 7 11 41
24 12 112 58

DTP3
district
coverage data
not

available
n (%)
3 6
3 9
2 10
24 45
2 18
9 33
43 22

DTP3
district
coverage data
available fotal
but
not valid
n (%) n
20 43 47
1 3 35
8 38 21
1 2 53
2 18 11
7 26 27
39 20 194
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Table 2.4: Distribution of Member States by percentage of districts achieving > 80% coverage for DTP3 in
2015, by WHO region

100%
. districts
WHO region with
DTP3 > 80%
n (%)

African Region 6 13
Reglo.n of the 6 17
Americas
Eastern
Mediterranean 8 38
Region
Eul:opean o 0
region
Sm.lth—Ezfst 4 16
Asia Region
Wes.tern Pacific 6 2
Region
Global 52 27

80-99%
districts
with
DTP3 > 80%
n (%)
5 11
11 31
2 10
6 11
1 9
2 7
27 14

50-79%
districts
with
DTP3 > 80%
n (%)
9 19
9 26
0 0
0 0
1 9
3 11
22 11

Source: WHO/UNICEF coverage estimates 2015 revision. July 2016.

Figure 2.7: Member States by the percentage of districts with DTP3 coverage > 80%, 2015

0 s o

Countries with valid DTP3 district coverage data available

0-49%
districts
with
DTP3 > 80%
n (%)
4 9
5 14
1 5
0 0
1 9
0 0
11 6

Total

24

31

11

28

11

112

(%)

51

89

52

53

64

41

58

DTP3
district
coverage
data
not
available
n (%)
3 6
3 9
2 10
24 45
2 18
9 33
43 22

DTP3
district
coverage data
available
but
invalid
n (%)
20 43
1 3
8 38
1 2
2 18
7 26
39 20

I < 50% (25 Member States or 13%, 14 of which provided administrative coverage DTP3 data considered invalid)
I 50-79% (34 Member States or 18%, 12 of which provided administrative coverage DTP3 data considered invalid)
[ 80-99% (39 Member States or 20%, 12 of which provided administrative coverage DTP3 data considered invalid)
I Al districts (53 Member States or 27%, 1 of which provided administrative coverage DTP3 data considered invalid)
Not available (43 Member States or 27%, with 1 Member States having administrative coverage DTP3 data that are invalid)

[ Not applicable

Total

47

35

21

53

11

27

194

7 WHO-UNICEF (WUENIC) estimate is < 90% or differs from country’s administrative coverage reported on the JFR and
therefore district data are not considered valid (40 Member States or 21%)

Source: WHO/UNICEF coverage estimates, 2015 revision.
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Figure 2.8: DTP3 coverage and numbers of unvaccinated children by country, 2015

Cansrn L Russian g athon

Unbaesd an.rh-h

Mexico
Gustiinals &
Colmbia
rumscnr
Peru *
.
Argenting

@ o950 100w

B 0% wosn
® wummn
® oweos
Source: WHO/UNICEF coverage estimates, 2015 revision.
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Number of Member States that reach 90% national
coverage and 80% in every district or equivalent
administrative unit for all vaccines in national
programmes (Indicator G3.2)

Highlights
« District level coverage is currently only monitored other vaccines in their national programmes.
for DTP3 and not for other vaccines. Hence, On the other hand, 48 MS (25% of all Member
the results in this section mainly relate to national States) met DTP3 national coverage goals but failed
level coverage. to meet the > 90% coverage targets for all vaccines
o In 2015, 78 countries (40%) reached this target for in national programs, while 68 nations (35%) failed
all vaccines, while 116 did not (60%); this is less to meet both targets.
than the number of countries achieving the target « A total of 53 Member States sustained 90% national
in 2014 and in 2013, 43% in each of the two years coverage and 80% coverage in every district for all
» Among the 126 countries that had achieved DTP3 vaccines in national programmes in 2015, which
> 90%, 78 also achieved coverage > 90% with all is less than in 2014 when 64 countries were able to

sustain this goal.

Indicator includes the following vaccines:
Three doses of DTP, polio and the first dose of MCV for all Member States

Bacille Calmette-Guérin (BCG) vaccine for Member States where included in the schedule (i.e.
not limited to high-risk populations)

DEFINITION OF INDICATOR Three doses of HepB, Hib, pneumococcal conjugate vaccine (PCV) and rotavirus last dose (2™ or
3" dose, depending on the vaccine) when part of the national immunization schedule

National coverage data are included only for vaccines that have been introduced into the
immunization schedule for at least one year before the JRF reporting year (e.g. coverage reported
for the calendar year 2012 for a vaccine introduced in 2010) and in countries that have reported
these data

TARGET 2020 in all Member States
WUENIC estimates

DATA SOURCES*
Administrative data from country JRFs

Data availability and quality

It is possible to measure progress against the target analysis, it should be noted that the lowest coverage rate
for this indicator only for national-level coverage at for any one particular vaccine that is part of the national
this point, since district-level administrative data immunization programme is used to determine whether
are currently available only for DTP3 and measles- the country has met the indicator target.

containing (MCV) vaccines. For the purposes of this

2 For more information about the JRF and WUENIC coverage data, please refer to GVAP Secretariat Report 2013, Annex 1 “Understanding immunization coverage data:
WHO-UNICEF JRF and WUENIC”, pp. 133-37 (http://www.who.int/entity/immunization/global_vaccine_action_plan/GVAP_secretariat_report_2013.pdf?ua=1).
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Results

Countries achieving national coverage of 90% or
greater for all vaccines in their immunization schedule
in 2015 are shown in Figure 2.9. In 2015, 78 countries
(40%) reached this target for all vaccines, while 116

did not (60%); this is less than the number of countries
achieving the target in 2014 and in 2013, 43% in each of
the two years, as illustrated in Table 2.5.

The majority of countries achieving this goal are
high-income (29 countries) and upper-middle income
(26 countries). Low income and lower-middle-income
countries® account for 21 of the 78 Member States
reaching national coverage of 90% or greater for all
vaccines in 2015.

It is noteworthy that nine countries” achieved the goal
in 2015, which had not achieved it in 2014. That being
said, 14 countries that had attained the coverage level
in 2014 could not sustain it in 2015. In many cases,
however, those Member States had only one antigen
falling under the 90% threshold.?® This could be due

to a number causes, like recent introduction of a

new vaccine into the national programme (PCV3 for
Armenia, Bolivia (Plurinational State of); rotavirus
vaccine for Estonia and the United Arab Emirates)

or possibly stockouts of a specific antigen at national
level: Armenia, Estonia, Ghana, Japan, Malta, Portugal,
the United Kingdom and Zimbabwe. The causes should
be investigated at country level.
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Among the 126 countries that had achieved DTP3 >
90%, 78 also achieved coverage > 90% with all other
vaccines in their national programme. On the other
hand, 48 Member States (25%) met DTP3 national
coverage goals but failed to meet the > 90% coverage
targets for all vaccines in national programmes, while
68 nations (35%) failed to meet both targets. A variety
of causes could account for coverage of some vaccines
being lower than that of DTP3. These causes are not
identifiable by examining data available at the global
level. Countries in this category need to examine their
own data carefully to understand the underlying causes
for lower coverage with one or more vaccines and take
the necessary corrective actions.

National coverage data for all vaccines included in the
schedule are presented in individual visualizations in
Annex 2.1.

Individual vaccines’ global coverage varies from one
vaccine to another. If BCG, DTP1, DTP3, HepB3 and
PAB, POL and MCV1 are all above 80% of global
coverage; coverage for Hep B birth dose, RCV1,

MCV2 and new vaccines like rotavirus, PCV and Hib
remains low (Figure 2.10) since many countries are yet
to introduce these vaccines in their national programme.

Table 2.5: Number of Member States that achieved > 90% national coverage for all the vaccines included
in their national immunization schedule* by WHO region, 2013-2015

WHO region

n (%)
African Region 12 26
Region of the Americas 15 43
Eastern Mediterranean Region 11 52
European region 29 55
South-East Asia Region 5 45
Western Pacific Region 12 44
Global 84 43

n (%) n (%)
13 28 10 21
16 46 17 49

9 43 9 43
28 53 24 45

5 45 5 45
12 44 13 48
83 43 78 40

* Schedule of infant vaccines for this indicator includes infant vaccines that are universally introduced, not infant vaccines used for risk groups and/or

infant vaccines introduced in some parts of the country.

Source: WHO/UNICEF coverage estimates, 2015 revision. July 2016

% These terms come from the World Bank income classification. More information is available at: http://data.worldbank.org/about/country-and-lending-groups.
27 Azerbaijan, Colombia, El Salvador, Grenada, Latvia, Morocco, Saint Lucia, Solomon Islands and Tuvalu.
2 Antigua and Barbuda, Armenia, Bolivia (Plurinational State of), Eritrea, Estonia, Malta, Japan, Portugal and United Arab Emirates.
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Figure 2.9: Member States that achieved national coverage of 2 90% for all vaccines included in the
national infant immunization schedule, 2015°

® 50

I Yes (78 Member States or 40%)

I No (716 Member States or 60%)
Not available

[ Not applicable

* Schedule of infant vaccines for this indicator includes infant vaccines that are universally introduced, not infant vaccines used for risk groups and/or
infant vaccines introduced in some parts of the country only.

Source: WHO/UNICEF coverage estimates, 2015 revision. July 2016.

Figure 2.10: Global coverage estimates for BCG, DTP (1* and 3¢ doses), measles (1* and 2" doses), HepB
(birth and 3 doses), Hib3, PCV3 and rotavirus vaccine (last dose), 1980-2015
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ANNEX 2.1: Immunization national coverage rates
by country, 2000-2015

a: African Region
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b: Region of the Americas
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c: Eastern Mediterranean Region
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d: European Region
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e: South-East Asia Region
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f: Western Pacific Region
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Reduction in coverage gaps between wealth
quintiles and other appropriate equity indicator(s)
(Indicator SO3.2)

Highlights

« Data from DHS or MICS surveys conducted States for which DTP3 national coverage for the
between 2008 and 2014 on national diphtheria- richest population is lower than for poorest).
tetanus—pertussis (DTP3) coverage rates by wealth « Among the 33 countries with the difference in
quintiles were available for 64 Member States (68%) immunization coverage between the highest and
compared to 61 Member States in the previous lowest wealth quintiles between 0 and 20% (and for
year’s IS only 49 (65%) of the 75 Countdown which the poorest population is less covered than
countries” have DTP3 coverage rates by wealth the richest population), 11 countries (16%) still had
quintiles available. a quintile differential < 20% but > 10% and only 16

o Coverage in most Member States was generally (48%) Member States have DTP3 coverage > 90%.
higher in the wealthiest quintile than in the poorest Twenty countries (31%) had a quintile differential
quintile, with 11 exceptions. > 20% and have thus failed to meet the target.

« Of the 64 countries with available data, 44 (69%) Of those, no countries had DTP3 coverage = 90%,
have met the target of < 20% difference in meaning that all 20 countries have failed to meet
immunization coverage between the highest and both targets.

lowest wealth quintiles (including 11 Member

DTP3 immunization coverage among 1-year-olds distributed by wealth quintiles for the period
2008-2014

DEFINITION OF INDICATOR Determination of wealth index as defined in DHS and MICS surveys

Data are to be measured at least twice (by special study or survey), with an early and late
measure

Increasing trend in equity in immunization coverage

Proportion of Member States with < 20% difference in DTP3 coverage between the lowest and
TARGET highest wealth quintile:

60% by 2015
75% by 2020

WHO Health Equity Monitor database of the Global Health Observatory data repository,*
which contains data on more than 30 reproductive maternal, neonatal and child health indicators
disaggregated by child’s sex, place of residence (rural versus urban), wealth quintile and
educational level

DATA SOURCES The consolidated data come from DHS and MICS surveys conducted in 94 Member States (90

DHS and 106 MICS, between 1993 and 2013) - 64 of these countries have data available for DTP3
coverage by wealth quintile from 2008-2014 (49 of which are Countdown countries). The Health
Equity Assessment Toolkit (HEAT) helps visualize data from the WHO Health Equity Monitor
database and allows for exploring and comparing inequality between countries®

2 This refers to the 75 countries where more than 95% of all maternal and child deaths occur (including the 49 lowest-income countries) according to the Countdown
collaboration (http://www.countdown2015mnch.org).

30 The database can be found at: http://apps.who.int/gho/data/node.main.HE-1540?lang=en.

31 The tool can be found at: https://whoequity.shinyapps.io/HEAT/.
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Data availability and quality

Data for this indicator were derived from a re-analysis of
publicly available DHS and MICS micro-data. Standard
indicator definitions as defined in DHS and MICS
documentation for economic status and immunization
coverage were used. Health inequality data, particularly
the proxy methods used by DHS and MICS surveys,
have several limitations and must be interpreted with
caution (1). Since estimates of household wealth and
immunization coverage are only available through DHS
and MICS surveys, which are conducted periodically,
these data cannot be generated for each country on an
annual basis. We chose to limit our analysis to surveys
conducted between 2008 and 2014 (data from surveys
conducted in 2015 are not yet published).

There may be minor discrepancies for a few countries
between the data reported here and in previous DHS or
MICS country reports, owing to small differences in the
definition and calculation of some indicators. As new
information becomes available every year, historical
WHO-UNICEF WUENIC are updated, which can

lead to differing estimates from one year to the next.
More information about the indicator criteria is available
in the WHO Indicator and Measurement Registry (www.
who.int/gho/indicator_registry/en/).

To identify trends, at least two time points are required.
Baseline data were defined as data from DHS or MICS
surveys that took place in 2008 or later. The DHS and
MICS surveys provide data on children aged 12 to

23 months, meaning the birth year of the cohort is the
year before the surveys were conducted (i.e. a DHS
survey conducted in 2008 corresponds to the 2007 birth
cohort). Because the data relate to infant immunizations,
DTP3 coverage data used for each country correspond
to the birth year of the cohort and not the year the
national surveys were conducted.”

Results

Baseline data on DTP3 coverage rates for the highest
and lowest wealth quintile from DHS and MICS surveys
conducted from 2008 to 2014 in 64 Member States was
used to calculate the quintile differential defined as the
lowest wealth quintile’s coverage rate subtracted from
the highest wealth quintile’s coverage rate. The quintile
differentials for all countries with > 10% quintile
difference are displayed in Figure 2.11.

Of the 64 countries with data, 44* (69%) have met the
target of < 20% difference in immunization coverage
between the highest and lowest wealth quintiles.
Among those 44 countries, 11 Member States™ (25%)
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If multiple years of survey data were available within the
relevant time period, data from the most recent survey
were chosen for inclusion in the analysis. For example,
surveys were conducted in Nigeria in 2011 and in 2013,
but only the data from the survey conducted in 2013
were included in this analysis. If national DTP3 coverage
was available from survey data, it was used despite

the limitations of representative sample surveys when
compared to national studies. When the national DTP3
coverage rate was not available from survey data, WHO-
UNICEF WUENIC data were used instead.

At the time of this report, 64 countries had data on
DTP3 coverage rates by wealth quintiles between

2008 and 2014. Data availability has improved since
last year, with three more countries providing data
and three providing updated data, all in the African
Region. A total of 127 Member States have performed
a DHS or MICS survey in the past, but only 94 of them
are included in the Health Equity Monitor database;
this attrition is due to the availability of micro-data for
re-analysis. Sixty-two of the 75 Countdown countries
are in the Health Equity Monitor database, but only 49
(65%) of them have data on DTP3 coverage rates by
wealth quintile from 2008 to 2014.

For those Member States that have not conducted

a survey since 2008, a new survey will be needed to
establish a baseline. The United Nations (UN) Secretary-
General’s Global Strategy for Women’s and Children’s
Health recommends household surveys every three
years for the 75 Countdown countries. Therefore it is
expected that at least these countries will collect three
sets of data during the decade, to monitor reduction in
coverage inequities.

had higher coverage in the poorest quintile than in the
wealthiest quintile.

Eleven countries (25%) had a quintile differential

< 20% but = 10%, and 22 countries (50%) had a quintile
differential < 10% but > 0%. Although the 11 countries
with a quintile differential < 20% but > 10% have met the
goal, additional efforts to lower the quintile differential
to below 10% are needed. These should include efforts to
meet the DTP3 national coverage target of > 90% as only
two of those 11 countries — Nepal and Zimbabwe — have
national coverage of > 90%.

%2 Immunization: DTP3 Equity: wealth quintile, data by country (http://apps.who.int/gho/data/node.main.HE-1590?lang=en).
33 DTP3 coverage: WHO-UNICEF review of national immunization coverage, 1980-2014 (http://apps.who.int/immunization_monitoring/globalsummary/wucoveragecountrylist.

html#P).

@
4

Albania, Armenia, Bangladesh, Belize, Bolivia (Plurinational State of), Bosnia and Herzegovina, Burkina Faso, Burundi, Cambodia, Chad, Colombia, Costa Rica, Egypt,

Gabon, Gambia, Ghana, Guyana, Haiti, Honduras, Jordan, Kazakhstan, Kenya, Kyrgyzstan, Lesotho, Malawi, Maldives, Mauritania, Mongolia, Nepal, Peru, Philippines,
Rwanda, Sao Tome and Principe, Senegal, Sierra Leone, Suriname, Swaziland, Tajikistan, The former Yugoslav Republic of Macedonia, Timor-Leste, Togo, Uganda, United

Republic of Tanzania and Zimbabwe.

@
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Albania, Belize, Burundi, Gambia, Kazakhstan, Kyrgyzstan, Maldives, Sierra Leone, Suriname, Swaziland and Tajikistan.
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The remaining 20 countries (31%) had a quintile
differential > 20% and none have reached the target for
DTP3 coverage of = 90%. Therefore they have not met
either the DTP3 national coverage or the wealth quintile
coverage gap reduction targets. For these nations,

a strategy to increase the overall national coverage -

but with a targeted focus on the lower wealth quintile
populations — will be essential in making progress
towards both goals. The results for each Member State
are shown in Table 2.6, Table 2.7 and Table 2.8.

In general, Member States with high national coverage
were likely to have smaller differences in coverage
between wealth quintiles. Only two of the Member
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States with national DTP3 coverage rates of > 90% had
a quintile differential > 10%, while the other 14 had
quintile differentials < 10% but = 0%.

It should be noted that this indicator cannot be properly
assessed globally until all countries conduct DHS or
MICS surveys. As it stands, the underlying target for

all countries to have baseline data by 2015 has not been
met. However, preliminary results indicate that countries
with DTP3 coverage below 90% have a tendency to

have greater wealth quintile differentials, and it is
important for those countries with lower national
coverage to conduct a national survey to assess equity in
immunization coverage.

© Jane Dempster
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Figure 2.11: DTP3 quintile differential for 31 Member States having a quintile differential of 2 10%
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Source: Data from DHS or MICS surveys conducted between 2008 and 2014.

Table 2.6: DTP3 national coverage, DTP3 coverage by wealth quintile, and quintile differential for
20 Member States having a quintile differential of > 20%

Country (data year) DTP3 coverage® Quintile 1 (poorest)  Quintile 5 (richest) dicizfl::i'l::tl:al
Nigeria (2012) 39 7.4 79.6 72.2
Pakistan (2011) 65 29.9 88.0 58.1
Lao People’s Democratic Republic (2010) 56 36.8 814 44.6
Cameroon (2010) 69 44.6 87.6 43.0
Central African Republic (2009) 32 17.8 59.6 41.8
Madagascar (2007) 73 53.6 92.7 39.1
Ethiopia (2010) 37 26.0 63.6 37.6
Democratic Republic of the Congo (2012) 61 48.1 83.0 349

Indonesia (2011) 72 52.5 85.1 32.6
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Country (data year) DTP3 coverage® Quintile 1 (poorest)  Quintile 5 (richest) di?fl::i'lel:tlieal
Niger (2011) 69 53.3 84.4 31.1
Guinea (2011) 50 32.4 63.0 30.6
Mali (2011) 64 48.6 77.6 29.0
Cote d’Ivoire (2010) 64 52.1 80.7 28.6
Iraq (2010) 70 55.2 82.3 27.1
Congo (2010) 69 54.6 81.6 27.0
Benin (2010) 74 59.0 85.6 26.6
Viet Nam (2009) 74 59.3 85.5 26.2
Comoros (2011) 73 57.5 83.5 26.0
Mozambique (2010) 77 65.4 87.5 22.1
Liberia (2012) 72 58.0 79.4 21.4

® Coverage data from http://apps.who.int/immunization_monitoring/globalsummary/wucoveragecountrylist.ntml#P.

Source: Data from DHS or MICS surveys conducted between 2008 and 2014.

Table 2.7: DTP3 national coverage, DTP3 coverage by wealth quintile, and quintile differential for
11 Member States having a quintile differential of > 10% and < 20%

Category Conty (dsta year covrge pomes)  (ches) diffeentia
DTP3 > 90% Nepal (2010) 92 88.1 98.4 10.3
n=2 (3%) Zimbabwe (2013) 950 84.9 95.0 10.1

Cambodia (2009) 85 73.5 92.6 19.1
Timor-Leste (2008) 66 54.8 72.5 17.7
Chad (2009) 24° 11.4 27.6 16.2
Mauritania (2010) 64° 51.5 67.6 16.1
33;312;;)% Lesotho (2008) 84 73.2 88.3 15.1
Philippines (2012) 86° 78.5 93.0 14.5
Haiti (2011) 63 54.7 67.9 13.2
United Republic of Tanzania (2009) 88 84.1 96.9 12.8
Kenya (2007) 87 77.6 89.6 12.0

® Coverage data from http://apps.who.int/immunization_monitoring/globalsummary/wucoveragecountrylist.ntml#P

Source: Data from DHS or MICS surveys conducted between 2008 and 2014.
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Table 2.8: DTP3 national coverage, DTP3 coverage by wealth quintile, and quintile differential for
22 Member States having a quintile differential of < 10% but > 0%

Category Country datayeu) cvernge poores)  (eches)  difleentil
Burkina Faso (2009) 90 83.4 92.9 9.5
Armenia (2009) 95 88.3 96.9 8.6
Costa Rica (2010) 94 89.3 97.2 7.9
Colombia (2009) 91 84.9 92.5 7.6
Bangladesh (2010) 93 90.3 97.8 7.5
Senegal (2013) 92° 85.6 91.6 6.0
Mongolia (2009) 93 91.2 96.1 4.9
DTP3 =90% n=15 Jordan (2011) 98 96.2 99.1 2.9
(23%)
Malawi (2009) 93 91.4 94.3 2.9
Rwanda (2009) 97 96.1 98.7 2.6
Bosnia and Herzegovina (2010) 92 91.4 93.8 2.4
Egypt (2007) 98 97.1 98.9 1.8
Honduras (2010) 96 96.4 98.1 1.7
Ghana (2010) 93 93.0 94.4 1.4
E‘:nggf: 2;‘:)%%5)1“ Republic of 95 92.7 94.0 13
Guyana (2008) 85 76.5 86.2 9.7
Gabon (2011) 73 62.2 71.8 9.6
Togo (2012) 84° 84.0 90.9 6.9
DTP3 < 90% n=7 Peru (2011) 84 83.4 88.6 52
(11%)
Sao Tome and Principe (2007) 87 86.5 91.0 4.5
?Zc;)l(i)\;i)a (Plurinational State of) 86 85.7 86.1 0.4
Uganda (2010) 72 74.5 74.8 0.3

® Coverage data from http://apps.who.int/immunization_monitoring/globalsummary/wucoveragecountrylist.html#P.

Source: Data from DHS or MICS surveys conducted between 2008 and 2014.
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Number of low-income and middle-income

countries that have introduced one or more new and
underutilized vaccines (Indicator G4.3)

Highlights

o There has been significant progress over the past
five years in the introduction of new vaccines.

« The 2015 goal for introduction of new or
underutilized vaccines in low- and middle-
income countries is achieved and actually
exceeding the target, with 99 low- and middle-
income countries having introduced at least one
new and underutilized vaccine to their national
immunization programme and sustained vaccine
use for at least 12 months.

« A total of 160 vaccine introductions took place in
these 99 low- and middle-income countries during
the first half of the Decade of Vaccines. These
countries account for two thirds of the low- and
middle-income Member States (73%).

» Among the 99 low- and middle-income
countries that have introduced at least one new
and underutilized vaccine to their national
immunization programme and sustained vaccine
use for at least 12 months during the period
2010-2015, 64 (88%) have benefited from Gavi
Alliance support.

A vaccine is added to the national immunization schedule and used for a sustained period of at
least 12 months. New and underutilized vaccines are all vaccines that were not previously included
in the national immunization schedule

DEFINITION OF INDICATOR

Introduction of a single dose of OPV as part of the polio eradication end-game strategy is not

considered as an inclusion criterion for this indicator. Only countries that replace OPV with IPV

or introduce IPV as part of a sequential schedule are included

2015: At least 90 low- and middle-income Member States

TARGET

2020: All low- and middle-income Member States

DATA SOURCES

DATA AVAILABILITY AND
QUALITY

Results

In the first five years of the Decade of Vaccines - January
2010 to December 2014 - 99 low- and middle-income
countries added at least one new and underutilized
vaccine to their national immunization programme and
sustained vaccine use for at least 12 months, i.e. until
December 2015 (Table 2.9). These vaccines include:

WHO-UNICEEF joint reporting forms (JRFs)

The limitations of JRF and WUENIC coverage data were discussed in the GVAP Secretariat report
36
2013

Hib-containing vaccine, PCV, rotavirus vaccine, human
papillomavirus vaccine (HPV), rubella and Japanese
encephalitis vaccines. These 99 countries represent more
than 70% of the world’s population that live in low- and
middle-income countries.

% For more information about the JRF and WUENIC coverage data, please refer to GVAP Secretariat Report 2013, Annex 1 “Understanding immunization coverage data:
WHO-UNICEF JRF and WUENIC”, pp. 133-37 (http://www.who.int/entity/immunization/global_vaccine_action_plan/GVAP_secretariat_report_2013.pdf?ua=1).
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Table 2.9: Number of low- and middle-income Member States that introduced a new and underutilized
vaccine Jan. 2010-Dec. 2014 and sustained its use for at least 12 months, by vaccine, Gavi support and

World Bank income group

Member States
that have
introduced at least
1 vaccine

Total no. of
countries
by category

Country classification

Hib PCV Rotavirus HPV Rubella JE

Countries that have ever

benefited from Gavi 73 64 (88%)
support

N?n Gayl-ehglble lower- 1 9 (82%)
middle income

Nf)n Ga.Vl-ehglble upper- 51 26 (51%)
middle income

Total 135 99 (73%)

JE, Japanese encephalitis.

Fifty-two of these 99 low- and middle-income countries
introduced one vaccine from 2010 to 2014, while

47 countries introduced more than one vaccine. A total
of 160 vaccine introductions took place in these low-
and middle-income countries during the first half of the
Decade of Vaccines. Table 2.10 shows the breakdown by
WHO region.

All but two countries*” had introduced and sustainably
used Hib-containing vaccine by the end of 2015

(Figure 2.12). An increase in new and underutilized
vaccine introductions during recent years was seen with
the additions of pneumococcal and rotavirus vaccines
in lower-middle-income countries, of 45% and 30%,
respectively (Table 2.9).

14 43 31 3 9 2
4 5 3 1 3 0
9 13 7 13 0 0

27 61 41 17 12 2

JRF data also show that between 2010 and 2014, 12 low-
and middle-countries had introduced and sustained use
of rubella vaccine, and 17 low- and middle-countries
had introduced and sustained use of HPV vaccine.

Only two of these 17 countries — Lesotho and Rwanda -
are eligible for Gavi support. There remain 118 countries
that have not introduced HPV into their national
immunization schedule.

Among the 47 Member States which introduced

and sustained more than one vaccine during the
period, 14 are upper-middle-income countries, 19 are
lower-middle-income countries and 14 are low-
income countries.

Table 2.10: Number of Member States that have added one or more new and underutilized vaccines to
their national immunization schedule, by year and WHO region (excluding IPV)

No. of low- and
middle- income coun-
tries?/ total Member
States in region, 2014

WHO region
2010

African Region 45/47 2 (4%)
Region of the Americas 24/35¢ 8(33%)
South-East Asia Region 15/21 1(7%)
European Region 19/53 4(21%)
ERe;;tin: Mediterranean /11 0 (0%)
Western Pacific Region® 21/27 5(24%)
Total 135/194 20 (15%)

Number of low- and middle-income countries having introduced at least one

vaccine®

2011 2012 2013 2014
11 (24%) 9 (20%) 12 (27%) 23 (51%)
4 (17%) 6 (25%) 3 (13%) 4 (17%)
3 (20%) 3 (20%) 3 (20%) 6 (40%)
2 (11%) 2 (11%) 4(21%) 3 (16%)
3 (27%) 4 (36%) 2 (18%) 1(9%)
2 (10%) 3 (14%) 6 (29%) 1(5%)
25 (19%) 27 (20%) 30 (22%) 38 (28%)

*The same country can introduce several new vaccines during different years, which will result in being counted multiple times (e.g. Cambodia
introduced Hib vaccine in 2010 and rubella vaccine in 2013 and therefore is counted in two columns: in 2010 and 2013).
The Cook Islands, Niue and Nauru were not classified by the World Bank, but were considered as upper-middle-income countries for this report.

% China has introduced pentavalent vaccine in its national EPI but not as a vaccine fully free of charge. Thailand does not plan to introduce Hib-containing vaccine into its
national EPI programme, and Belarus and India only introduced it in some parts of the country.
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Figure 2.12 to Figure 2.15 show the status of the use and human papillomavirus vaccines in national
of Hib-containing, pneumococcal conjugate, rotavirus immunization programmes worldwide.

Figure 2.12: Member States with Hib-containing vaccine in their national immunization programme
(as of 31 December 2015)

‘.:

® o0

I Introduced (7189 countries or 97%)
I Introduced in some parts of the country (2 countries or 1%)
Y222 Introduced for risk groups only (1 country or 1%)
I Not introduced (2 countries or 1%)
Not available

[ Not applicable

Data source: WHO/IVB Database, as of 24 June 2016.

Figure 2.13: Member States with pneumococcal conjugate vaccine in their national immunization
programme (as of 31 December 2015)
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I ntroduced (7127 countries or 65%)
I ntroduced in some parts of the country (1 countries or 1%)
W22 Introduced for risk groups only (6 country or 3%)
I Not introduced (60 countries or 31%)
Not available

[ Not applicable

Data source: WHO/IVB Database, as of 24 June 2016.
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Figure 2.14: Member States with rotavirus vaccine in their national immunization programme
(as of 31 December 2015)

® o0

I niroduced (87 countries or 42%)
I ntroduced in some parts of the country (3 countries or 2%)
I Not introduced (770 countries or 56%)
Not available
[ Not applicable

Data source: WHO/IVB Database, as of 24 June 2016.

Figure 2.15: Member States with HPV vaccine in the national immunization programme
(as of 31 December 2015)

® o0

I Introduced (63 countries or 32%)
I Introduced in some parts of the country (3 countries or 2%)
I Not introduced (7128 countries or 66%)
Not available
[ Not applicable

Data source: WHO/IVB Database, as of 24 June 2016.
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3. MILLENNIUM DEVELOPMENT
GOAL 4 AND INTEGRATION

Reduce under-five mortality rate (Indicator GS.1)

Highlights

« Substantial progress has been made towards
achieving Millennium Development Goal
(MDG) 4. The number of deaths of children
aged under 5 years worldwide has halved,
from 12.7 million in 1990 to 5.9 million in 2015.

« This translates into around 19 000 fewer children
dying every day in 2015 than in 1990, but it still
implies the deaths of about 16 000 children under
the age of 5 every day in 2015.

DEFINITION OF INDICATOR

« Since 1990, the global under-five mortality rate
has dropped 53% - from 91 deaths per 1000 live
births in 1990 to 43 in 2015. All UN regions,
except the Pacific Islands subregion®, have more
than halved the under-five mortality rate.

At country-level, about a third of countries (62)
have reduced their under-five mortality by two
thirds or more and achieved the MDG 4 target set
in 2000. Among them are 24 low- or lower-middle
income countries.

Under-5 mortality rate per 1000 live births

2015: Two thirds reduction compared to 1990

TARGET

2020: Exceed 2015 target

DATA SOURCES

Progress towards the achievement of the MDG 4 goal
to reduce child mortality is monitored as part of the
Countdown 2015 initiative. Progress is measured by
the independent Expert Review Group (iERG), based
on the recommendations of the Commission on
Information and Accountability of the Global Strategy
for Women’s and Children’s Health. The salient findings
in the Countdown 2015 report and other reports are
summarized below, with links to details.

« Overall, substantial global progress has been made
in reducing child deaths since 1990. The number of
deaths of children aged under 5 years worldwide has
declined from 12.7 million in 1990 to 5.9 million in
2015 - 16 000 deaths every day compared with 35 000
in 1990 - and the global under-five mortality rate has

United National Interagency Group on Mortality Estimates (1)

dropped 53%, from 91 deaths per 1000 live births in
1990 to 43 in 2015.

« The world as a whole has been accelerating progress
in reducing the under-five mortality rate - its annual
rate of reduction increased from 1.8% in 1990-2000 to
3.9% in 2000-2015.

« Promisingly, sub-Saharan Africa, the region with the
highest under-five mortality rate in the world, has also
registered substantive progress. Its annual rate of
reduction increased from 1.6% in the 1990s to 4.1%
in 2000-2015.

« A total of 21 sub-Saharan African countries® have at
least tripled their annual rates of reduction from the
1990s or reversed an increasing mortality trend in
2000-2015 compared with the 1990s.

« The remarkable decline in under-five mortality since
2000 has saved the lives of 48 million children aged

% This chapter is extracted from Levels & trends in child mortality. Report 2015, which uses the UN regional classification system.
% Angola, Botswana, Burkina Faso, Burundi, Cameroon, Central African Republic, Congo, Cote d " Ivoire, Gabon, Kenya, Lesotho, Mauritania, Namibia, Rwanda, Senegal,

Sierra Leone, Somalia, South Africa, Swaziland, Zambia, Zimbabwe.
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under 5 years - children who would not have survived
to see their fifth birthday if the under-five mortality
rate from 2000 onward remained at the same level as
in 2000.

Between 1990 and 2015, 62 of the 195 countries

with available estimates met the MDG 4 target of a
two thirds reduction in the under-five mortality rate
between 1990 and 2015. Among them, 24 are low- and
lower-middle-income countries.

Despite these gains, the 53% decline in the under-

five mortality rate globally is far from the two thirds
reduction required to meet the MDG 4 target. Progress
remains insufficient to reach MDG 4 globally and in
many regions, particularly in Caucasus and Central
Asia, Oceania, Southern Asia and sub-Saharan Africa.
Accelerating progress in child survival urgently
requires greater attention to ending preventable child
deaths in southern Asia and sub-Saharan Africa.

In sub-Saharan Africa 1 child in 12 dies before his or
her fifth birthday - far higher than the average ratio

of 1 in 147 in high-income countries. Southern Asia
has the second-highest under-five mortality rate in the
world - about 1 child in 19 dies before age 5.

Globally, the neonatal mortality rate fell from 36 deaths
per 1000 live births in 1990 to 19 in 2015, and the
number of neonatal deaths declined from 5.1 million to
2.7 million. However, the decline in neonatal mortality
from 1990 to 2015 has been slower than that of post-
neonatal under-five mortality: 47% compared with
58% globally.

The share of neonatal deaths is projected to increase
from 45% of deaths of children aged under 5 years

in 2015 to 52% in 2030. Moreover, 63 countries

need to accelerate progress to reach the Sustainable
Development Goal (SDG) target of a neonatal
mortality rate of 12 deaths per 1000 live births by

2030 — more than the 47 countries for the under-five
mortality target.

Most child deaths are caused by diseases that are
readily preventable or treatable with proven, cost-
effective and high-quality interventions. Infectious
diseases and neonatal complications are responsible
for the vast majority of deaths of children aged under 5
years globally.

The main killers of children aged under 5 years in
2015 include preterm birth complications (18%),
pneumonia (16%), intrapartum-related complications
(12%), diarrhoea (9%) and sepsis/ meningitis (9%).
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Importantly, almost half of all deaths of children aged
under 5 years are attributable to under-nutrition,
while more than 80% of neonatal deaths occur among
new-born infants of low birth weight in the highest-
burden settings.

An acceleration of the pace of progress is urgently
required to achieve the SDG target on child survival,
particularly in high-mortality countries in sub-Saharan
Africa. To achieve the SDG target of an under-five
mortality rate of 25 or fewer deaths per 1000 live births
by 2030, a total of 47 countries need to increase their
pace of progress. Among these, 30 countries must at
least double their current rate of reduction, and 11 of
those 30 countries must at least triple their current rate
of reduction.

In order to continue to accelerate progress, it is critical
to ensure that every pregnant woman and every
newborn has access to and receives good quality

care and life-saving interventions. The vast majority

of maternal and newborn deaths can be prevented

by relatively straightforward effective interventions.
Quality of care in delivering these interventions along
the continuum of care during pre-pregnancy, antenatal,
intra-partum, childbirth and post-natal periods is
paramount to ensure progress.

Wide gaps in child mortality across subgroups or

areas within countries have been documented in the
low-mortality countries group of nations, warranting

a call for an equity-focused approach to reducing child
mortality. For example, Brazil is one of the countries
that succeeded in meeting MDG 4 goal, but disparities
still persist in the country. Indigenous children are
twice as likely to die before reaching their first birthday
as other Brazilian children. This example illustrates
that even for countries with relatively low levels of
mortality, greater efforts to reduce disparities at the
subnational level and across different groups are
required to achieve equity in child survival and lower
mortality levels overall.

Countries and the international community must

take immediate action to further accelerate the pace

of progress to fulfil the promise to children. Without
intensified efforts to reduce child mortality, particularly
in the highest-mortality areas and in contexts

of persistent inequities, the SDG targets will be
unattainable. Child survival must remain at the heart
of the post-2015 SDG agenda.
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Integration of health care interventions and

immunization activities (Indicator GS5.2)

The DoV Secretariat is proposing the following revised indicators:

a) Composite Coverage Index (CCI)* (1), a weighted average of coverage of a set of eight

DEFINITION OF INDICATOR

preventive and curative interventions for the 75 Countdown countries; and

b) Comparative coverage by country of the CCI component interventions in 4 stages of the
continuum of care (family planning, maternal and newborn care, immunization and case
management of sick children), stratified by countries with CCI < 60, CCI 60-70, CCI > 70

TARGET No target set

DATA SOURCES

Background

During their review of progress in 2013, the SAGE
Decade of Vaccines working group requested the

DoV Secretariat to develop an additional monitoring
indicator specifically focusing on integration of
immunization activities with other health interventions,
with the objective of measuring countries efforts in
reducing the number of missed opportunities for any
preventive interventions aiming at reducing mother and
child mortality. In its 2014 GVAP Secretariat report (2)
the DoV Secretariat provided data on two indicators:

1. provision of vitamin A with routine or
supplementary immunization; and

2. comparative rates of coverage with last dose of
rotavirus vaccine, oral rehydration salts (ORS) use
during diarrhoea and exclusive breastfeeding for
six months.

The SAGE DoV working group was not fully
satisfied with the second indicator and requested the
DoV Secretariat to explore alternatives. Therefore,

Countdown 2015 Report for ccrt

in 2015, the DoV Secretariat proposed to replace this
indicator with:

« comparative coverage of the first antenatal visit
(ANC1), protected at birth against neonatal tetanus
(PAB), third does of DTP (DTP3) and first dose of
measles-containing vaccine (MCV1).

In August 2015, the SAGE DoV working group
expressed that this was a more meaningful measure

of integration and proposed that it could be further
improved by presenting countries stratified into three
groups depending on their ANC1/DTP3/PAB/MCV1
status* (this stratification is presented in Annex 3.1).
The SAGE DoV working group suggested consideration
of other health interventions to highlight the importance
of integrating the whole life-course and the issue of
missed opportunities, but acknowledged that data
availability limits the potential to reflect integration of
health interventions.

Rationale for proposing revised indicators

For the 2016 analysis of the progress in 2015 for
integration of immunization with other health services,
the DoV Secretariat considered several options.

Because the goal of an integration is the “management
and delivery of health services so that clients receive

a continuum of preventive and curative services” (3)

the Secretariat aimed to select an indicator that was
more comprehensive than previous reports; and since
immunization service delivery “should continue to serve

as a platform for providing other priority public health
interventions. ..other priority programmes should also
serve as a platform for delivering immunization” (4),
the DoV Secretariat sought to select an indicator that
would be useful in identifying missed opportunities

in both directions (i.e. immunization as a platform

for other services and other services as a platform

for immunization). In addition, an indicator was
sought that uses available data, and could be tracked

4 Based on the weighted average of coverage of a set of eight preventative and curative interventions; the CCl gives equal weight to four stages in the continuum of care:
family planning, maternal and newborn care, immunization and case management of sick children. The weighted average for a group (e.g. a country or a wealth quintile) is

calculated as
1 (FPS+ SBA+ANCS | 2DPT3+MSL+BCG ORT+CPNM)
4 2 4 2

FPS is family planning needs satisfied, SBA is skilled birth attendant, ANCS is antenatal care with skilled provider, DPT3 is three doses of diphtheria—pertussis-tetanus
vaccine, MSL is measles vaccination, BCG is BCG (tuberculosis) vaccination, ORT is oral rehydration therapy for children with diarrhoea, and CPNM is care seeking for
pneumonia. More information at: http://www.countdown2015mnch.org/documents/2015Equity/2015_CD_equity_profiles_all.pdf.

4

Data available at www.countdown2015mnch.org.

4 Minutes of the 12 August 2015 teleconference of the SAGE Decade of Vaccines working group discussing the GVAP Secretariat report (unpublished).
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over time. Five candidate indicators were considered
and exploratory analyses were performed to test the
feasibility and usefulness of each.

The five possible indicators for integration
considered for the 2016 report were, in the
75 Countdown countries*:

1. Vitamin A provision with routine or supplementary
immunization activities
2. a) Comparative coverage for ANC1, PAB,
DTP3 and MCV], stratified by countries where
- ANCI significantly lower than DTP3/PAB/
MCV1 coverage
- ANCI significantly higher than DTP3/PAB/
MCV1 coverage
- ANCI1 and PAB well below DTP3 and MCV1 or

b) Comparative coverage similar to a) that
includes ANC4, PAB, DTP3 and MCV1, family

Proposed revised integration indicators

The DoV Secretariat proposes option 5 (an analysis
using CCI) for the following reasons, and presents the
findings herein.

Proposed is a modification of the CCI, a weighted
average of coverage of a set of eight preventative and
curative interventions for the 75 Countdown countries.
Rather than present only a single composite indicator,
a modification is presented that includes a comparative
coverage of the CCI component interventions in four
stages of a continuum of care:

family planning needs satisfied

2. maternal and newborn care (skilled birth attendant,
antenatal care with skilled provider)

3. immunization (DTP3, MCV1, BCG)
case management of sick children (ORS for children
with diarrhoea, care seeking for pneumonia).

The Secretariat considered presenting coverage levels
for the eight separate interventions, but opted for
presenting coverage levels for the four stages to render
the data more interpretable. Additionally, to better
guide interpretation and design of activities to improve

Data availability and quality

The CCI data is from the Countdown Equity Analyses
by Country-2015.* WUENIC estimates for DTP3,
MCV1 and BCG are used in the CCI. Although
WUENIC estimates are available annually, for accurate
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planning, skilled birth attendant, postnatal care and
exclusive breastfeeding.

3. Proportion of countries that have introduced
hepatitis B birth dose (within 24 hours of birth)

4. Proportion of countries in which routine doses of
vaccine are administered in school

5. CCI, and comparative coverage of the CCI
component interventions in four stages of the
continuum of care (family planning, maternal and
newborn care, immunization and case management
of sick children), with stratification of countries by:
- CCI< 60
- CCI 60-70
- CCI>70

Options 1, 3 and 4 (vitamin A, hepatitis B birth dose,
school immunization) were determined to be too limited
in scope. Option 2 (various versions of comparative
coverage levels) was determined to be too complex for
understandable presentation. The exploratory analyses
for these options are included in Annex 3.1.

integration, the results are stratified by countries with
CCI < 60 (weak health systems), CCI 60-70 (less weak
systems), CCI > 70 (stronger systems) (Figure 3.1,
Figure 3.2 and Figure 3.3).

Maternal and child health interventions as measured

by CCI are well-correlated with child mortality in the
first five years of life. At the child level, a unit increase

in CCI was associated with an odds ratio of 0.86 for
child mortality (95% confidence interval, CI, 0.82-0.90)
and ecologically associated with a reduction in child
mortality of 29 per 1000 (95% CI -43.2 to -14.7)

(5). While encompassing a range of interventions,

a composite indicator like CCI provides a single measure
for easier cross-country comparisons. Rather than
depending on the single index alone, the values are
presented for the four stages of the continuum of care

to identify the relative standing of the immunization
component. Rather than presenting all the components
of the CCIL, we opted to show the collapsed version of the
8 interventions into the 4 stages of care to render it more
interpretable. By presenting the differences between
immunization and other services, potential missed
opportunities can be identified.

comparability, the immunization estimates used are
those included in the CCI (i.e.in the same year as the
most recent CCI data). Updated CCI data are not
available each year because most elements are from

4 For a list of the 75 Countdown countries, see: http://www.countdown2015mnch.org/country-profiles.
4 Data available at www.countdown2015mnch.org and http://www.countdown2015mnch.org/about-countdown/countdown-data.
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DHS and MICS surveys. Analyses were limited to (due to lack of recent data or missing data) for 30
data from 2010 forward. CCI data were unavailable Countdown countries.

Figure 3.1: Composite Coverage Index (CCI) and coverage for four CCI components in Countdown
countries® with a CCI < 60% (year indicated for each country)
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(DTP3, MCV, BCG) diarrhoea, care seeking for pneumonia)

* Countdown countries with available data since 2010.

Source: Countdown to 2015 report data (6).

Figure 3.2: Composite Coverage Index (CCI) and coverage for four CCI components in Countdown
countries® with a CCI 60-70% (year indicated for each country)
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* Countdown countries with available data since 2010.

Source: Countdown to 2015 report data (6).
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Figure 3.3: Composite Coverage Index (CCI) and coverage for four CCI components in Countdown
countries® with a CCI > 70% (year indicated for each country)
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* Countdown countries with available data since 2010.

Source: Countdown to 2015 report data (6).

Figures 3.1-3.3 show the CCI and the coverage

of its four components by Countdown country,

with stratification by countries with CCI < 60,

CCI 60-70, CCI > 70. Across all three categories of CCI,
there are several countries with wide variations in the
coverage of the four components, suggesting that missed
opportunities may exist. Improvements in coverage

for some services with low coverage could improve by

@ Maternal and newborn care (skilled birth attendant, antenatal
care with skilled provider)

4 Case management of sick children (ORS for children with
diarrhoea, care seeking for pneumonia)

linking with other services with higher coverage (e.g.
immunization). However, particularly in weak health
systems, care should be taken to avoid overburdening
functioning services without provision of additional
human and logistical resources. Of note: in the vast
majority of countries, the component with the lowest
coverage was either “case management of sick children”
or “family planning needs satisfied” (Table 3.1).

Table 3.1: Median coverage of the four Composite Coverage Index (CCI) components in Countdown

countries with a CCI < 60%, 60-70%, and > 70%

Median across all
countries

Categories

Median across
countries with CCI

Median across
countries with CCI
>70%

Median across
countries with CCI

<60% 60-70%

Family planning needs satisfied 54%

Maternal and newborn care 78%

Immunization 82%

Case management of sick children 49%

Given the higher coverage for immunization and the
low coverage for other interventions, particularly
family planning and case management of sick children,
opportunities should be sought during immunization
visits to address low coverage interventions when
feasible (e.g. referral for family planning services,

41% 46% 76%

65% 78% 86%

69% 89% 88%

38% 53% 59%

counselling parents about when to seek care for
sick children).

Immunization was the component with the highest
coverage in the majority of countries. In only a few
countries (e.g. Indonesia or Gabon), maternal and
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newborn care (skilled birth attendant, antenatal care
with skilled provider) was higher than immunization.
This suggests that there may be missed opportunities for
reminders about the importance of child immunization
during antenatal care in those countries, although in
many of these countries coverage differences between
immunization and maternal and newborn care

were small.

There are limitations to using the modification of CCI
as an indicator for integration. Thirty Countdown
countries did not have recent CCI data available (since
2010). Although WUENIC immunization estimates

are available annually, updated CCI estimates are

not available each year because they are derived

from household (DHS and MICS) surveys. The DoV
Secretariat opted to time match immunization data with
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other CCI component data for accurate comparability,
so some countries’ data are from a few years ago,
although data prior to 2010 was excluded. However,
radical changes in maternal child indicators are
unlikely over short time spans, so such a comparison
should not introduce error. Finally, it should be noted
that maternal child health indicators are imperfectly
measured. For example, accurately ascertaining “care
seeking for pneumonia” is difficult when asking parents
retrospectively about clinical presentation.

Countries may wish to perform equity analyses on CCI
to better target interventions in their local context.
WHO’s Health Equity Assessment Toolkit (HEAT)*
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comparisons of numerous maternal child indicators
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ANNEX 3.1:

Exploratory analyses for considered options for
integration indicators considered by the DoV
Secretariat

Option 1. Vitamin A provision with routine or supplementary immunization

Similar to 2014, in 2015, among the 75 Countdown but there were questions about the denominators used.
countries, 23 (32%) of countries provided vitamin A For the exploratory analyses this year, the coverage ratio
with both routine and supplementary immunization was not calculated because the number of countries
activities (Figure A3-1), 24 countries (33%) provided with vitamin A data (data are from UNICEF) and
vitamin A only with routine immunization services the specific countries with data changes from year to
and nine countries (13%) provided vitamin A only year, precluding comparisons over time. In addition
with supplemental immunization activities. In 16 coverage comparisons are problematic because vitamin
countries (22%) vitamin A was not distributed and A is typically given on a 6-month schedule starting at

in three countries vitamin A was not considered a 6 months of age in most countries, whereas MCV1 is
public health problem. In 2014, the ratio of vitamin A typically given at 9 months.

coverage to DTP3 coverage was included in the report

Figure A3-1: Countries providing vitamin A supplementation with routine and/or supplementary
immunization activities, 2015

e o o0

I Vitamin A distributed with routine and supplementary immunization activities (23 countries or 32%)

I Vitamin A distributed only with routine immunization services (24 countries or 33%)

[ vitamin A distributed only with supplementary immunization activities (9 countries or 13%)
Not available/No vitamin A distribution (16 countries or 22%)

[ Not a Countdown country (779 countries) or Countdown country for which vitamin A deficiency is not a public health
problem (3 countries)

Source: WHO/UNICEF database, as of 24 June 2016.
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Option 2. Comparative coverage levels
In 2015 the SAGE DoV working group requested:

a. Comparative coverage for ANC1, PAB, DTP3 and
MCV]1, stratified by countries where

« ANCI1 significantly lower than DTP3/PAB/
MCV1 coverage
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» ANCI significantly higher than DTP3/PAB/
MCV1 coverage
+ ANC1 and PAB well below DTP3 and MCV1.

Exploratory analyses were performed using both 10%
(percentage points and 20% differences); see Table A3-1.

Table A3-1: Percentage of women who attended at least ANC1 compared to coverage rates for DTP3 and
MCV1 and percentage of live births protected through maternal immunization with at least 2 doses of

TT (PAB) for all Countdown countries

Number

1 ANCI 10% lower than all DTP3/PAB/MCV1
2 ANCI1 10% higher than all DTP3/PAB/MCV1
3 ANCI and PAB below both DTP3 and MCV1
4 None of these categories

5 ANCI 20% lower than all DTP3/PAB/MCV1
6 ANCI 20% higher than all DTP3/PAB/MCV1
7 ANCI and PAB below both DTP3 and MCV'1
8 None of these categories

Number of Countdown

. Comment
countries

8 (4/8 also fit into number 3)
10
15 (4/8 also fit into number 1)

46

15

56

Source: DTP3, PAB, MCV1, 2014 WUENIC estimates. ANC1, UNICEF global databases 2015 based on DHS, MICS, and other nationally

representative surveys.

These analyses pose interpretation challenges because:
1) the large number of countries that fit into no category,
2) the non mutually-exclusive categories when the
more inclusive 10 percentage-point difference is used,
3) missing data for ANC1 and PAB (e.g. nine of the 75
countries have no PAB estimates because PAB estimates
are made only for countries for which TT vaccination

is in the national immunization schedule for pregnant
women), and 4) the four indicators represent a limited
look at health service delivery during the pregnancy-
birth-infant continuum. Therefore, another option was
explored, b) below.

b. Asa more comprehensive approach to a) above,
an analysis was done (called “life course”) which
compared coverage for ANC4, PAB, DTP3, MCV1,
family planning, skilled birth attendant, postnatal
care-mother, postnatal care-baby and exclusive
breastfeeding. Initially an attempt was made to
group the countries into three groups (uniformly
high coverage, uniformly low coverage and wide

variation in coverage) based on a 20% difference
between highest and lowest coverage within a
country. However, there was only one country with
a difference less than 20%. The median difference
in coverage between the highest and lowest
interventions was 55% among the 75 countries.
Next a 51% difference between highest and lowest
was explored.

Group 1: 15 countries were sorted into 1) uniformly
high coverage—these countries had 51% or less
difference between the highest and lowest indicators and
the highest indicator was equal to or greater than 90%.

Group 2: 18 countries were sorted into 2) uniformly low
coverage—these countries had 51% or less difference
between the highest and lowest indicators and the
highest indicator was less than 90%.

Group 3: 42 countries were sorted into 3) wide variation
in coverage—these countries had a greater than 51%
difference between the highest and lowest indicator.
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However, this categorization was difficult to interpret,
especially given the variations that occur with nine
component indicators and the large number of countries
in group 3. Therefore, exploration was done grouping the
countries into eight categories: uniformly high coverage,
uniformly low coverage and variation in coverage
(subdivided into which CCI intervention had the lowest
coverage: FPS, ANC4, SBA, PNC-mother, PNC-baby
and EBF). However many countries had missing data for
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a variety of indicators. Only 34 countries had values for
every indicator. One example: nine of the 75 countries
have no protected at birth against neonatal tetanus
(PAB) estimates because PAB estimates are made

only for countries for which TT vaccination is in the
national immunization schedule for pregnant women.
In addition, the large number of intervention without a
standardized index rendered interpretation difficult.

Option 3. Proportion of 75 Countdown countries that have introduced
hepatitis B birth dose (within 24 hours of birth)

Hepatitis B birth dose requires integration of birth dose
administration with maternal and newborn care in
health facilities or with home visits. Hepatitis B birth
dose varies from other vaccinations in that delivery of
vaccine is not schedulable, placing special demands

on a health system to respond within 24 hours of

childbirth. In a test analysis in 2014, 96 of 194 (49%)
countries globally and 25 of 75 (33%) Countdown
countries had introduced Hepatitis B birth dose.* The
median coverage in 25 Countdown countries that have
introduced was 78%.

Option 4. Routine immunization offered in school

Twenty-three of the 75 (30.7%) Countdown countries
responded yes to having routine doses of vaccine given
to children at school (Table A3-2). A total of 52 of the 75

(69.3%) Countdown countries responded no to having
routine doses of vaccine given to children at school.

Table A3-2: Countdown countries providing routine immunization at school®

Are any routine doses of

vaccine given to children at
school?

Countries

Angola, Bolivia (Plurinational State of), Botswana, Brazil, Egypt, Eritrea, Indonesia, Iraq, Kyrgyzstan,
Yes Lesotho, Malawi, Mexico, Mozambique, Papua New Guinea, Peru, Philippines, Rwanda, Sierra Leone,
Solomon Islands, South Africa, Swaziland, Uganda, Uzbekistan

Afghanistan, Azerbaijan, Bangladesh, Benin, Burkina Faso, Burundi, Cambodia, Cameroon, Central
African Republic (2014), Chad, China, Comoros, Congo (2014), Cote d'Ivoire, Democratic People's
Republic of Korea, Democratic Republic of the Congo, Djibouti, Equatorial Guinea, Ethiopia, Gabon,

No Gambia, Ghana, Guatemala (2012), Guinea, Guinea-Bissau, Haiti, India, Kenya (2014), Lao People's
Democratic Republic, Liberia, Madagascar, Mali, Mauritania, Morocco, Myanmar, Nepal (2014), Niger,
Nigeria, Pakistan, Sao Tome and Principe, Senegal, Somalia, South Sudan, Sudan, Tajikistan, Togo,
Turkmenistan, United Republic of Tanzania, Viet Nam, Yemen, Zambia, Zimbabwe

* Unless otherwise noted, data are taken from 2015.

Source: WHO. Immunization provided at school http://www.who.int/immunization/monitoring_surveillance/data/en/.

4 Data source: WHO/IVB Database as at 30 June 2016 and ECDC published data at http://vaccineschedule.ecdc.europa.eu/Pages/Scheduler.aspx.
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4, COUNTRY OWNERSHIP

Presence of an independent technical advisory group
that meets the defined criteria (Indicator SO1.2)

Highlights
« A total of 77 Member States (including 49 o Formalization of approaches to allow small
developing countries and five low-income Member States to benefit from subregional or other
countries) reported access to a National Member States” advisory groups have lagged and
Immunization Technical Advisory Group (NITAG) need to be prioritized.
that met all six process indicators, representing a « At the 11-12 May international NITAG meeting,
108% increase over the 37 countries reported on there was a strong call by countries to proceed
in 20105 with the establishment of a global NITAG network,
« A total of 116 (60%) Member States reported which would accelerate progress on reaching
the existence of a NITAG with an administrative the target.
or legislative basis (accounting for 88% of the « During this meeting emphasis was put on the
global population); value for countries of evaluating their NITAG
o There has been no change in the number of using the evaluation tool developed by the WHO
countries meeting the six process indicators since Collaborating Centre AMP-HPID.

2014 (10 new countries met the six functionality
criteria, while 10 countries dropped from the list).

A functional NITAG has been defined as one that meets all of the six following process indicators
agreed upon in 2010 by WHO and its partners involved with the strengthening of NITAGs:

1. legislative or administrative basis for the advisory group;
. formal written terms of reference;
. atleast five different areas of expertise represented among core members;
DEFINITION OF INDICATOR 4. atleast one meeting per year;
. circulation of the agenda and background documents at least one week prior to meetings;

. mandatory disclosure of any conflict of interest

These six indicators do not guarantee the functionality of the NITAG but have been agreed upon
as a minimum set of indicators that will allow for monitoring of progress at the global level.
A more comprehensive set of indicators has been published for use at national level (1)

TARGET Functional NITAGS in all Member States by

Process indicators related to the establishment of NITAGs have been included in the WHO-
UNICEF JRF since 2011 and in that year data were collected for 2010. In this summary of
information from Member States regarding the existence of a NITAG, the specific criteria are
derived from the 2015 JRF and compared with JRF data collected for previous years. For those
Member States that did not submit or fully complete the JRF for 2015, information from the

DATA SOURCES previous year’s JRF was used

The denominator used to calculate the proportion of NITAGs in existence is the number of
Member States that completed the NITAG-related section of the JRE. The results are presented
by WHO region, World Bank national income status categories and population size. Population
figures are those from the United Nations Population Division (2)
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Data limitations

As highlighted in the previous GVAP Secretariat
report (3) these results are subject to data limitations
including some lack of data completion, the absence
of a systematic data validation process with national
counterparts and some confusion with the countries
inter-agency Coordinating Committee (ICC).

This confusion was actually documented but has been
minimized overtime. An increasing number of countries
have corrected the information provided during
previous years and corrections were retrospectively
applied to the reported data for the previous years
concerned. In order to assess the evolution of NITAG
implementation and functionality since 2010,

Results

As of 26 June 2015, 183 (94%) Member States had
completed the 2015 JRE* reporting immunization-
related data for 2014 and 181 (93%)* provided a
response to at least one of the NITAG-related JRF
questions. Among the Member States that did not
submit their JRF or their NITAG-related data for 2015
all of them had reported NITAG data in the past two
years (i.e. data for 2013 and 2014). Data for 2013
and 2014 were included in the 2015 data set for these
Member States. Monaco reported considering the
French NITAG being theirs and therefore data from
France were included in the data set for Monaco.
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we conducted a thorough data cleaning based on
consistency of responses on the overall time trend with
final approval at country level.

When Member States report the existence of a NITAG
with formal terms of reference or the existence of a
NITAG with a formal administrative or legislative

basis, data should be less susceptible to reporting bias
than the mere reporting of the existence of a NITAG,
and therefore the number of such groups should be
closest to the actual number with respect to the existence
of a NITAG. The number of Member States reporting
the existence of a NITAG which complies with all six
indicators is also less susceptible to reporting bias/error.

Therefore, data for 194 Member States were available
for the analysis as presented in Figure 4.1 and Table 4.1.
Table 4.1 also presents the 2015 NITAG-related
indicators status at the global and regional levels.

Figure 4.2 attempts to present the 2010-2015 trajectory
in the establishment of NITAGs and highlights the
need for acceleration of progress to reach the GVAP
NITAG target. The comparison between 2010 and 2015
is only provided at global level as progress encountered
in some regions prior to 2010 could lead to spurious
interpretation of the trends when broken down

by region.

47 As at 24 June 2016, Member States that have yet to submit 2016 JRF data for 2015 include Albania, Finland, Greece, Libya, Monaco, Netherlands, Poland, Singapore,

Turkey, Tuvalu and Ukraine.

% Member States that have not completed the NITAG portion of JRF include Luxembourg and Sudan.

4 Luxembourg and Ukraine.
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Figure 4.1: National Immunization Technical Advisory Groups in 2015

I 77 countries meeting the six NITAG criteria

I 776 countries having a NITAG with administrative or legislative basis

[ 118 countries reporting the existence of A NITAG with terms of reference
124 countries reporting the existence of a NITAG

I No NITAG/Not available

[ Not applicable

Source: WHO-UNICEF Joint Reporting Form Database.

Figure 4.2: Time trend 2010-2015 in the establishment of NITAGs meeting all six process indicators, and
remaining progress needed to reach 2020 target
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Table 4.1: NITAG characteristics at global level and by WHO region, 2015
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INDICATOR Global ‘;f:g‘f::
No. of Member States 194/194 47/47
with NITAG data
available (%) (100) (100)
No. of responding
l\}/femb.er Statesfre[;}o;}zl(g} 124 (64) 16 (34)

Existence of to e existence of a

aNITAG (%)

Percentage of population 89 55
covered by a NITAG

No. of Member States

reporting the existence of 77 9
a NITAG meeting all six (62) (56)
process indicators (%)

NITAG Percentage of responding

meeting all Member States with a m 19

six process NITAG meeting all six

indicators process indicators
Percentage of the entire
population covered with 59 45

a NITAG meeting all six
process indicators

Notable progress was achieved between 2010 and
2015, and 116 (60%) Member States overall reported
the existence of a NITAG with a formal legislative or
administrative basis. In 2015, there were 77 Member
States™ with a NITAG that met all six process indicators,
including a total of 49 developing Member States.

This is a 108% increase compared to 2010, when only
37 countries reported having a NITAG meeting all six
process indicators. The global trend shows a stagnation
of progress, however, in the number of countries
meeting the six process indicators between 2014 and
2015. In 2015, 10 new countries® met the six process
indicators, while 10 countries dropped from the list.
The main cause of this drop is the fact that the NITAG
did not meet in 2015 for nine of these countries.

In 2015, 16% of low-income countries, 38% of middle-
income countries and 59% of high-income countries
reported having a NITAG meeting all six process
indicators. Overall, 59% of the global population

WHO region
Region 1]5;:;::;_ European South- Western
of the p East Asia Pacific
. ranean Region . .
Americas . Region Region
Region
35/35 21/21 53/53 11/11 27/27
(100) (100) (100) (100) (100)
21 (60) 21 (100) 42 (81) 11 (100) 13 (48)
94 100 66 100 99
15 13 25 8 7
(71) (62) (60) (73) (54)
43 62 47 73 26
91 80 42 96 12

live in a country with a NITAG that meets all six
process indicators.

The South-East Asia Region (where all countries have
now established a NITAG) had the highest proportion
of Member States reporting the existence of a NITAG
that met all six process indicators (73%) and the African
Region the lowest (50%). Nevertheless, remarkable
progress were made in the African Region between

2014 and 2015, multiplying by more than two the total
population living in a country having a NITAG meeting
the six process indicators (from 20% to 45%). The South-
East Asia Region also had the greatest percentage (100%)
of Member States that had a NITAG based on a formal
legislative decree. Percentages in the other regions were
36% (African Region), 74% (European Region), 90%
(Eastern Mediterranean Region), 44% (Western Pacific
Region) and 54% (Region of the Americas) - these two
latter regions being affected by a substantial number of
small Member States.

%0 Algeria, Andorra, Argentina, Australia, Azerbaijan, Bahrain, Bangladesh, Belgium, Brazil, Bulgaria, Burkina Faso, Canada, Chile, Colombia, Céte d’lvoire, Cuba, Czech
Republic, Democratic People’s Republic of Korea, Denmark, Ecuador, Egypt, El Salvador, Estonia, Finland, France, Germany, Greece, Guatemala, Honduras, India,
Indonesia, Iran (Islamic Republic of), Iraq, Israel, Jordan, Kazakhstan, Kenya, Lithuania, Luxembourg, Malawi, Malaysia, Maldives, Malta, Mexico, Monaco, Mongolia,
Mozambique, Netherlands, New Zealand, Nigeria, Oman, Pakistan, Paraguay, Peru, Philippines, Portugal, Qatar, Republic of Korea, Republic of Moldova, Singapore,
Slovakia, Slovenia, South Africa, Sri Lanka, Sudan, Switzerland, Syrian Arab Republic, Thailand, Timor-Leste, Tunisia, Uganda, United Arab Emirates, United Kingdom,

United States of America, Uruguay, Uzbekistan, Yemen.

5" These nine countries are Bulgaria, Burkina Faso, Egypt, Malawi, Mozambique, Nigeria, Timor-Leste, Uganda and United Arab Emirates. Data from Greece was not included

in the last report but did report (late) that it met the six process indicators.
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Narrative

The 2015 data shows a slight progress in the
establishment of new NITAGs, however there is a
relative stagnation on the strengthening of the NITAGs.
While the data shown in Figure 4.2 should not be over-
interpreted, the trend is clear: the target will not be met
by 2020 through current activities; progress therefore
should be accelerated.

In all regions there is now clear commitment to
establishing NITAGs and all Regional Immunization
Technical Advisory Groups have made strong statements
with regard to the need to strengthen NITAGs.

In addition, NITAG chairpersons have attended regional
TAG meetings with immunization managers in all

but one region to date and the fostering of exchanges
between NITAGs have been received very positively

by all and contribute to capacity strengthening.

Country and intercountry NITAG workshops/meetings
continue to be very successful and will further help
accelerate progress.

Other positive developments include the establishment
of a regional NITAG network in the South-East Asia
Region, the attention given to strengthening NITAGs
at the Ministerial Conference on Immunization in
Africa held on 24-25 February 2016 in Addis Ababa,
and the international NITAG meeting which took place
on 11-12 May 2016 in Veyrier-du-lac and at which the
establishment of a global NITAG network was decided.

Although the Middle Income Country Strategy
proposed by the MIC Task Force and endorsed by SAGE
in April 2015 featured the strengthening of evidence-
based decision-making as one of the four main areas

of action identified as the pillars of this strategy, it was
not funded and implementation has sustained only
limited developments.

The management board of the Gavi Alliance has
approved a framework for its 2016-2020 strategy

that includes the importance of improving country
leadership, management and coordination, which
includes NITAG strengthening. As a result the Gavi
Alliance organized a consultation of stakeholders

and major partners to engage them in this process

in a manner that is sustainable and builds capacity at
country level. Assisting countries to access Gavi funds
allocated for health system strengthening to establish
or strengthen NITAGs remains necessary, as few if
any countries has yet used this opportunity. There has
unfortunately not been much progress on this issue
during the past year.
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With respect to the special approach started to allow
Member States with small populations to benefit

from subregional advisory groups referred to in last
year’s report, definite advances have been made in the
Americas (for the Caribbean islands) but the situation
is not yet sorted on how to proceed for the small island
nations in the Western Pacific Region.

Challenges to the establishment of NITAGs continue

to include the need to ensure adequate expertise,
independence from the government, transparency

of the process, and quality review of the evidence on
which recommendations are based. Efforts need to
continue to ensure that NITAGs develop evidence-
based recommendations according to standards. Several
NITAGs remained only focused on the introduction of
new vaccines and efforts should be made to expand their
scope to reviewing the use and impact and optimizing
strategies for already introduced/long standing vaccines.

The absence of systematic declaration of interests by
core members remains problematic in some countries
due to historical and cultural influences and is the main
limiting factor for quite a few countries whose NITAG
would otherwise meet all six specific indicators. Progress
continues on meeting the indicator quality improvement
in the processes of many NITAGs, although this remains
hard to quantify at global level. Attention should also

be given to the sustainability of the NITAGs. Indeed the
fact that 10 of the NITAGs previously meeting the six
process indicators failed to do so in 2015 with nine of
them not having a single meeting in 2015 is worrisome.

Various NITAG-related tools including the finalization
of a NITAG training manual and an evaluation protocol
have been finalized by the WHO Collaborating Centre
on “Evidence-informed immunization policy-making”
at the Agence de Médecine Préventive, health policy and
Institutional development unit (AMP-HPID). At the
Veyrier-du-lac international NITAG meeting, the value
of NITAG evaluations using the tool recently developed
by AMP was stressed. This and other tools are accessible
under the NITAG Resource Centre website (4), which
aims to be a centralized resource compiling information
and providing a collaborative platform for NITAGs and
is maintained by AMP-HPID.

Advocacy by involved stakeholders at national and
global levels are necessary to ensure sufficient time,
effort and money are invested. Currently insufficient
funding threatens the implementation of technical
support activities by the collaborating centre, WHO and
partners and limits the implementation of evaluations.
Funding for the functioning of the secretariat of the
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global NITAG network is not yet secured. Countries
still need to take an active role in establishing and
maintaining NITAGs and to investigate innovative
mechanisms to sustain funding for NITAGs. Without
an accelerated and joint effort, the GVAP objective of all
countries having a functional NITAG by 2020 will not
be achieved.
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5. VACCINE HESI
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ANCY

Individuals and communities understand the
values of vaccines and demand immunization both

as a right and a responsibility: vaccine hesitancy:

percentage of countries that have assessed the top
three reasons for vaccine hesitancy (indicator SO2.1)
and assessments of the level of hesitancy in

vaccination at a national or subnational level in the
past five years (Indicator SO2.2)

Highlights

« The high response rate for both indicators
highlights the general acceptance of the indicators.

« Of the 183 countries that submitted the form,
145 provided at least one reason for vaccine
hesitancy (Indicator 1). Of these, 81 (56%) based
their response on opinion, 55 (38%) based their
response on evidence and 9 (6%) did not specify.

« Sixty-five (36%) of the 183 countries that submitted
the form, reported having undertaken an
assessment of vaccine hesitancy within the past five
years, while 79 (43%) reported that no assessment
had been undertaken and 39 (21%) did not respond
to the question (Indicator 2).

e The 2015 WHO-UNICEF JRF data reveals that the

most frequently listed determinants for vaccine
hesitancy continue to be: a) risk-benefit issues of
the vaccine, in particular concerns around vaccine
safety; b) lack of knowledge and awareness of
vaccination and its importance; c) religion, culture,
gender and socioeconomic issues, in particular
religious reasons.

« Convenience issues, such as mode of delivery

and the design of the vaccination programme,
may be a driving factor for hesitancy towards
vaccination and need to be addressed by
immunization programmes.
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Indicator 1: Reasons for vaccine hesitancy

+ Question 1: what are the top three reasons for not accepting vaccines according to the national
schedule?

« Question 2: is this response based on or supported by some type of assessment, or is it an
opinion based on your knowledge and expertise?

DEFINITION OF INDICATOR

Indicator 2: Percentage of countries that have assessed the level of hesitancy towards
vaccination at the national or subnational level in the previous five years.

o Question 1: has there been some assessment (or measurement) of the level of confidence in
vaccination at national or subnational level in the past (< 5 years)?

Question 2: if yes, please specify the type and year and provide assessment title(s) and
reference(s) to any publication or report

Assess the top three reasons for vaccine hesitancy in the country in the past year to monitor
TARGET determinants of vaccine hesitancy over time. Monitor the trend in the percentage of Member
States that have assessed the level of hesitancy towards vaccination at national or subnational level

in the previous five years

All 194 countries within the six WHO regions included both indicators in their 2016 JRF to collect

DATA SOURCES - .
country data for 2015 (referred to as 2015 JRF data)

Background

As part of the Decade of Vaccines GVAP, the SAGE included in the 2012 JRF, which underwent revision
working group on immunization vaccine hesitancy and pilot testing in the European Region in 2013.

was asked to develop indicators that could be used The current version of the indicators was introduced
to monitor vaccine hesitancy and measure how well globally into the JRFs in 2014. Therefore, these
individuals and communities understand the value of analyses reflect the second provision of data on the two
vaccines and demand immunization as both a right updated indicators.

and a responsibility. Two proposed indicators were first

Results

INDICATOR SO2.1: REASONS FOR VACCINE HESITANCY (INDICATOR 1)

Of the 194 WHO Member States, 183 countries 183 countries, 145 provided at least one reason for
submitted the JRF form by 24 June 2016. Of these vaccine hesitancy (Table 5.1).

Table 5.1: Number and percentage of countries that provided the top three reasons for vaccine hesitancy
(Indicator 1) in 2015, by WHO region

Region Eastern South-
g Mediter- European \ ‘Western
East Asian . .
Pacific Region

n (%)

All regions AfrlFan of the :
Region . ranean Region
n (%) Americas .
n (%) n (%) Region n (%)
- n (%)

Region
n (%)

Reasons given 145 (79) 33 (70) 30 (86) 15 (75) 38 (84) 11 (100) 18 (72)

Question not

completed 38 (21) 14 (30) 5(14) 5(25) 7(16) 0(0) 7 (28)

Total 183 47 35 20 45 11 25
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These data show a steady increase in response to
Indicator 1: 79% (145/183) in 2015, compared to the two
previous years. During the JRF piloting of the indicators
in 2013, 36% (16/45) of the countries in the European
Region provided information. In 2014, 73% (131/180)
of countries globally named at least one reason for
vaccine hesitancy.
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As a means of interpretation, the data collected for

the top three reasons were grouped according to the
matrix of determinants (1) of vaccine hesitancy which is
assembled into three categories: contextual influences,
individual and group influences as well as vaccine/
vaccination-specific influences (Figure 5.1).

Figure 5.1: Main themes indicated as top three reasons for vaccine hesitancy for all WHO regions from

the 2015 JRF data (Indicator 1)
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The most common reasons reported for vaccine
hesitancy globally related to the determinants of
epidemiological or scientific risk-benefit of vaccines
(n=86), knowledge/awareness issues (n=50) and
religion, culture, gender and socioeconomic factors
(n=31). The fourth most frequent global determinant of
vaccine hesitancy related to the design of the vaccination
programme and the mode of delivery (n=25).

The countries were further asked whether these reasons
were evidence-based or opinion-based relying on the
expertise of the immunization manager providing

the data for the JRF form. Of the 145 countries that
provided a reason, 81 (56%) based their response on
opinion, 55 (38%) based their response on evidence
and nine (6%) did not specify. No difference was seen

in regard to the ranking of the top two determinants
between those who based their response on opinion
and those who indicated their response was based on
evidence (scientific risk—-benefit of vaccines, n=52 and
n=34; knowledge/awareness issues n=26 and n=24,
respectively). Though those who based their response
on opinion mentioned religion, culture, gender and
socioeconomic factors as the third most frequent
determinant (n=19), whereas within those basing their
response on evidence, the factors related to the design
of the vaccination programme and the mode of delivery
(n=13) were ranked third.

When comparing the results across regions, similarities
were observed. All regions mentioned either the risk-
benefit of vaccination or knowledge/awareness issues
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as the main reasons overall for vaccine hesitancy.
Nevertheless, stratification by region highlighted that
the predominating determinants vary across different
geographic locations (Table 5.2). Although globally the
most frequently listed reasons pertained to risk-benefit,
only 4/6 regions have this issue among their main three
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reasons. Knowledge/awareness issues were prevailing

in 5/6 regions. In total, three regions — the Americas,
African and Western Pacific Regions - listed issues that
pertained to the religion/culture/gender/socioeconomic
determinant of vaccine hesitancy among the top three.

Table 5.2: The top three determinants of vaccine hesitancy in the 2015 JRF data, by WHO region

WHO region Top three determinants of vaccine hesitancy Frequency (n)

Knowledge/awareness n=13
African Region Design of programme/Mode of delivery n=11

Religion/culture/gender/socioeconomic n=8

Risk-benefit (epidemiological and scientific evidence) n=16
Reglofn of the Religion/culture/gender/socioeconomic n=10
Americas

Influential leaders and anti-vaccination lobbies n=10

Knowledge/awareness n=6
South-East Asia Risk-benefit (epidemiological and scientific evidence) n=6
Region

Beliefs, attitudes about health and prevention; Risk-benefit (perceived, heuristic);

. ; n=3/each

Design of programme/Mode of delivery

Risk-benefit (epidemiological and scientific evidence) n=39
European region Knowledge/awareness n=12

Risk-benefit (perceived, heuristic) n=11

Knowledge/awareness n=7
Eastern
Mediterranean Beliefs, attitudes about health and prevention n=4
Region

Risk-benefit (perceived, heuristic) n=4

Risk-benefit (epidemiological and scientific evidence) n=13
Wes.t ern Pacific Knowledge/awareness n=6
Region

Religion/culture/gender/socioeconomic n=4

Twelve (7%) of the 183 countries that submitted the JRF
form reported no knowledge of vaccine hesitancy in
their population.

References

1. MacDonald N, the SAGE working group on vaccine
hesitancy. Vaccine hesitancy: definition, scope
and determinants. Vaccine. 2015; 33(34):4161-4
(http://www.sciencedirect.com/science/article/pii/
S0264410X15005009, accessed July 2015).

INDICATOR SO2.2: ASSESSMENT OF
VACCINE HESITANCY (INDICATOR 2)

Of the 183 Member States that submitted the JRE,

144 (79%) responded to the second indicator. In total,
65 (36%) of the 183 countries reported that an
assessment of vaccine confidence had been completed
in their country within the previous five years; 79 (43%)
reported that no assessment had taken place; and 39
(21%) countries did not provide an answer to this
question (Table 5.3). Sixty-four countries provided
assessment title(s) and reference(s) to publications or
reports on vaccine confidence.



Monitoring results: goals, strategic objectives and indicators

page 105

Table 5.3: Number and percentage of assessments conducted at a national or subnational level

Region South Eastemn
. 8 . European Mediter- Western Pacific
All regions of the East Asia : .
. . Region ranean Region
n (%) Americas Region “ . A
1 (%) 1 (%) n (%) Region n (%)
n (%)
Assessment 65 (36) 19 (40) 9 (26) 5 (45) 20 (45) 6 (30) 6 (24)
No assessment 79 (43) 14 (30) 23 (66) 5(45) 18 (40) 7 (35) 12 (48)
Question not completed 39 (21) 14 (29) 3(8) 1(10) 7 (15) 7 (35) 7 (28)
Total 183 47 35 11 45 20 25

More countries reported some form of vaccine hesitancy
assessment (36%; 65/183) in the 2015 JRF data than the
previous year. In 2014, 29% (52/180) of all countries

Discussion

The further increase in response rate compared to the
2014 JRF data continues to confirm the general consent
and understanding of the two proposed indicators on
vaccine hesitancy across all regions.

The majority of reported reasons for vaccine hesitancy
were directly related to vaccine and vaccination-specific
issues. Scientific evidence of risk-benefit and history

of safety issues can prompt individuals to hesitate

in obtaining immunization for themselves or their
dependents, even when safety issues have been clarified
and addressed. Examples of specific responses provided
in the JRF include the “fear and worry of adverse events
following immunization” and “anxiety regarding vaccine
safety”. Knowledge and awareness issues were the second
most frequently cited reason for vaccine hesitancy.
Specifically mentioned was “parents to be unaware of
importance of vaccinations’, “lack of awareness on the
need for immunization” or “knowledge gaps related to
immunization”. The third most frequent determinant

of vaccine hesitancy globally mainly related to religious
issues such as “Religious beliefs” or “Religious reasons’,
though the type of faith was often not specified. These
data coincide with the main three reasons provided in
the 2014 JRF data.

Vaccine hesitancy has been defined as a delay in
acceptance or refusal of vaccines despite available
vaccination services. It is a complex, context-specific and
rapidly changing global phenomenon that varies across
time, place and by vaccine. It is influenced by factors
such as complacency, convenience and confidence

(1). Indicator 2 questions whether an assessment of

the level of confidence has taken place. Narrowing

reported having conducted an assessment to assess the
level of confidence in vaccination.

the scope of the assessment to vaccine confidence

may not encompass a broader assessment of vaccine
hesitancy, which is influenced by further factors such as
complacency and convenience. It is suggested, therefore,
to revise the wording of the second indicator to ensure
that assessments of vaccine hesitancy are fully captured.

In the 2015 JRF data, immunization managers
specifically pointed out convenience issues as a driving
influence for hesitancy towards vaccination. This is
especially important as despite the implementation of
reliable vaccination programmes, the health centre may
be too far away, waiting times at the facilities may be
too long or the opening hours may be inconvenient.
Some of the specific answers pertained to “crowded
health care facilities”, the “lack of evening clinics”

and the “inconvenience of clinic times particularly

for working parents”. This can result in lower
participation in vaccination programmes and lower
vaccination coverage, which ultimately leads to negative
consequences for the entire community. Immunization
programmes should therefore be tailored to meet the
needs of vaccine recipients and caregivers.

One issue, not among the main three reasons for
vaccine hesitancy globally, though mentioned a
number of times (n=6) by immunization managers,
was “the fear of injections or needles”, “caregivers

who find the immunisation experience emotionally
distressing” or “vaccine shots perceived as painful”.

In 2015 SAGE reviewed the issue of pain mitigation
during immunization. SAGE concluded that the related
pain is manageable and recommended that age-
specific measures should be implemented by national
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immunization programmes. Specific information can be
found in the related WHO position paper (2).

To support countries in addressing vaccine hesitancy,
WHO identified centres of expertise to assist countries
in assessing concerns and developing targeted strategies
related to vaccine hesitancy. Further information on
vaccine hesitancy can be found on the WHO website.*

Overall, the high response rate demonstrates general
acceptance of the indicators. The data gathered from
these indicators highlight issues and differences in
factors contributing to vaccine hesitancy across regions
and show that vaccine hesitancy affects the majority of
the countries globally. Both indicators continue to be of
great value to monitor progress in addressing vaccine
hesitancy across regions and are particularly important

52 http://www.who.int/immunization/programmes_systems/vaccine_hesitancy/en/
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in order to obtain a global assessment of the causes of
vaccine hesitancy. Further, the two indicators contribute
to raising awareness about hesitancy and may encourage
countries to assess hesitancy and develop targeted
strategies to reduce it.
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6. SURVEILLANCE

Strategic Objective 4: strong immunization sytems
are an integral part of a well-functioning health
system. Indicator SO4.4: number of countries with
case-based surveillance for vaccine-preventable
diseases: invasive bacterial vaccine-preventable and
rotavirus disease surveillance

Highlights
« Case-based sentinel hospital surveillance for and diseases with vaccines in development,
meningitis, pneumonia/sepsis, and diarrhoea with such as typhoid and other enteric pathogens
clinical data linked to laboratory results is being such as norovirus, Shigella and enterotoxigenic
received at WHO from globally representative, Escherichia coli.
high-performing surveillance sites in all six o Surveillance data are being shared through the new
WHO regions. revised global electronic bulletin, regional bulletins
« The Global IB-VPD and Rotavirus Disease and peer-reviewed publications.
Surveillance Networks have built up national, « Surveillance data have been used to inform
regional and global laboratory capacity for decision-making, support evidence-based
identifying and monitoring circulating strains vaccine introduction and monitor the impact
of Streptococcus pneumoniae, Haemophilus of pneumococcal conjugate, rotavirus and
influenzae, Neisseria meningitidis, and rotavirus. TS vaeehes.

o The surveillance networks are being leveraged to
test for additional vaccine-preventable diseases

The number of countries that report conducting case-based surveillance, including laboratory
DEFINITION OF INDICATOR confirmation, for rotavirus and invasive bacterial vaccine-preventable diseases (IB-VPDs), at one
or more hospital-based sentinel sites, the data from which are included in WHO databases

TARGET 75% of low- and middle-income countries for sentinel site surveillance by 2020

Data reported annually through the WHO-UNICEF JRF; and
DATA SOURCES

data reported by sentinel sites participating in a WHO-coordinated surveillance network
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Overview of the WHO-coordinated Global IB-VPD and Rotavirus Disease

Surveillance Networks, 2008-2015

In 2008, WHO brought together existing regional
surveillance to establish standardized global sentinel
hospital surveillance networks for rotavirus disease
and IB-VPD. These active, syndromic sentinel site
surveillance networks report case-based clinical

and laboratory data for children aged under 5 years
hospitalized with acute gastroenteritis (to monitor
rotavirus) and IB-VPD (currently cases of meningitis,
pneumonia or sepsis to monitor Streptococcus
pneumoniae, Haemophilus influenzae and Neisseria
meningitidis). When the networks were initiated,
the main objectives were as follows:

« During the pre-vaccine introduction period:

a. provide data for describing disease epidemiology,
including disease burden estimates;

b. establish a platform to measure impact of
vaccine introduction;

c. identify circulating serotypes of genotypes of the
principal vaccine-preventable pathogens.

« In the post-vaccine introduction period:

a. assess disease trends;

b. monitor changes in circulating strains;

c. use the platform to monitor programme impact and
document vaccine effectiveness.

WHO provides managerial oversight, technical
assistance to countries and financial support to countries
for surveillance activities, with a focus on Gavi-

eligible countries. WHO has established networks of
sentinel hospital and national laboratories supported
by regional and global reference laboratories and
conducts an annual external quality assessment (EQA)
programme that targets participating laboratories;
conducts sentinel site assessments; provides technical
advice and laboratory supplies to sites; and shares data
semi-annually via a global surveillance and information
bulletin that was revised in 2015 (available at http://
eepurl.com/bZTDAz). An online data management
tool is in development and is currently being piloted.
This tool will facilitate the case-based data collection,
entry and analysis at the sentinel site and also the
consolidation of data at WHO headquarters.

In 2013, WHO, under the oversight of the internal
Technical Advisory Group (iTAG) and with technical

partner guidance, conducted a strategic review of the
surveillance networks. As of 2015, all but two of 40
recommendations from the 2013 Strategic Review and
35 recommendations from the 2014 Global Surveillance
Meeting have been implemented. Of the remaining two
recommendations, work is under way to conduct studies
of surveillance costs to help strengthen in-country
support of the network and improve sustainability.

The other recommendation to share specimens with

the regional reference laboratories among all the target
hospitals was deemed not to be feasible by April 2015
because of limitations of capacity and the human and
financial resources required; however, some hospitals
and regions participate in quality-control activities.

In 2015, the Global Rotavirus Surveillance Network
comprised 114 sentinel surveillance sites in 53 countries
(Figure 6.1) and the Global IB-VPD Surveillance
Network comprised 114 sentinel sites in 52 countries
(Figure 6.2). In addition, in response to comments from
the SAGE DoV working group and to better reflect

the current status of surveillance globally, this year the
GVAP Secretariat is reporting countries that conduct
surveillance for IB-VPD and rotavirus but do not
report surveillance data to WHO as part of the Global
Rotavirus and IB-VPD Surveillance Networks. These
countries may have either conducted surveillance
according to WHO recommended methodology but
not reported data to WHO, or they may have conducted
surveillance using a method that is not recommended
as the Network method, such as aggregated data instead
of case-based, laboratory-based instead of syndromic
surveillance, or limited to one pathogen, such as

S. pneumoniae.

For sites not participating in the WHO coordinated
network, WHO does not currently have the resources
or capacity to assess the quality of their surveillance.
However, some of these countries and surveillance

sites participate in WHO-organized training activities
and data sharing dissemination and meetings. In 2015,
there were at least 44 countries that conducted rotavirus
surveillance but were not part of the WHO-coordinated
Global Rotavirus Surveillance Network Figure 6.2) and
63 countries that conducted IB-VPD surveillance but
were not part of the WHO-coordinated Global IB-VPD
Surveillance Network (Figure 6.1).
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Comparison of SO4.4 indicator and target with strategic

review recommendations

In 2014, SAGE accepted a change in the indicator and
target for SO4.4, which was amended to read as follows:

« Number of countries meeting established surveillance
standards with case-based surveillance for vaccine-
preventable diseases and with viral and bacterial
laboratory confirmation of suspect or probable cases.

« Seventy-five per cent of low- and middle-income
countries have sentinel hospital surveillance that meets
surveillance standards for rotavirus diarrhoea or other
national priority vaccine-preventable diseases.

WHO monitors the performance of sites globally each

quarter when data are reported, and regional offices are

given an in-depth report of sentinel site performance.

Based on discussions with the sentinel sites,

the performance indicators were revised and simplified

in 2015 from 15 to 4, for each network. In addition,

all sentinel hospital laboratories or laboratories that

process surveillance specimens should participate

in EQA.

The surveillance standards for the IB-VPD sentinel
surveillance sites are as follows:

1. Consistent reporting throughout year
a.  Green: 12 months and confirmed zero reporting
if no cases
b.  Yellow: 10-11 months and confirmed zero
reporting if no cases
2. Minimum number of cases reported annually
a.  Green: 2 100 suspected meningitis; > 500
meningitis + pneumonia/sepsis
b.  Yellow: = 80-99 meningitis; = 400-499
meningitis + pneumonia/sepsis
3. Suspect cases with specimen collected
a. Green: 290%
b.  Yellow: = 80%

4. Laboratory-confirmed cases with serotype/group
a.  Green: 2 80%
b. Yellow: > 60%

Most IB-VPD sites performed well and maintained or
improved their performance in 2015 compared with
previous years (Figure 6.3). However, the percentage
of sites that consistently reported surveillance data
decreased. A percentage of specimens with a serotype
have not been presented for 2015 because laboratory
testing data from 2015 are not yet complete.

The surveillance standards for the rotavirus disease
sentinel surveillance sites are as follows:

1. Consistent reporting throughout year
a.  Green: 12 months and confirmed zero reporting
if no cases
b.  Yellow: 10-11 months and confirmed zero
reporting if no cases
2. Minimum number of cases reported annually
a.  Green: 2 100 suspected meningitis
b.  Yellow: = 80-99 meningitis
3. Suspect cases with specimen collected
a.  Green: 290%
b.  Yellow: = 80%
4. Specimens tested for rotavirus by enzyme
immunoassays (EIAs)
a.  Green: 290%
b.  Yellow: = 80%

In general, the rotavirus sites performed better than
the IB-VPD sites (Figure 6.4). Similar to the IB-VPD
sites, the rotavirus sites maintained or improved their
performance in 2015 compared with previous years,
except for consistent reporting. There were high-
performing sites in all regions for both networks.

The future of IB-VPD and rotavirus surveillance

The Global IB-VPD and Rotavirus Disease Surveillance
Networks have met their objectives and have matured
into strong, long-standing surveillance systems.
Globally representative, long-term surveillance for
IB-VPD and diarrhoeal diseases in a selected number
of high-performing sites is essential for continued
monitoring of pneumococcal, Hib, meningococcal,
and rotavirus diseases after vaccine introduction.
Sustainable, high-quality surveillance that produces
data that are used nationally and globally is the goal
of the networks. Although there are high-performing

sites in all regions, performance in some sites needs to
be strengthened, especially for consistent reporting,
laboratory confirmation of organisms and monitoring of
strains. This underscores the need for consistent support
and funding of surveillance at country level and for
continued coordination and monitoring at regional and

global levels.

The surveillance networks will need to work toward
country ownership and finding sources of funding
in addition to the Gavi Alliance, especially for Gavi-
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graduating and middle-income countries. Within
Gavi-eligible countries, funding for routine surveillance
activities should as much as possible be transitioned

to health systems strengthening funding, which is

more sustainable than other sources of Gavi funds.

The networks should consider collaborations and cost
sharing with other VPD surveillance systems and
projects, such as the Measles and Rubella Initiative

and the Global Health Security Initiative. It will be
important to consider how polio surveillance activities
will affect these networks. As funding for polio
activities decrease as the disease is eliminated, these
networks will not be able to leverage polio-funded staft
and support. In addition, polio containment affects
collection and storage of diarrhoeal specimens as part of
rotavirus surveillance.

As the surveillance networks have matured,

the objectives of surveillance have evolved. In addition
to the original objectives, there is now a focus on burden
and vaccine impact of pneumococcus and rotavirus in
regions with gaps in data, namely Asia. Surveillance
needs to monitor long-term changes after vaccine
introduction, such as for pneumococcal serotype
replacement, and to address new policy questions,
such as for alternate and reduced PCV schedules.
Antimicrobial resistance has also become a global
concern that can be addressed through these networks.

In November 2013, SAGE noted the opportunities for
integration by building upon the enhanced capacity
developed by these networks to conduct surveillance
for other diseases using a similar case definition

(e.g. Japanese encephalitis is included in meningitis
surveillance in regions such as the Western Pacific

and South-East Asia) and laboratory procedures

(e.g. identification of other bacterial pathogens in
laboratories conducting IB-VPD surveillance). Pilot
testing of integrated typhoid surveillance at four IB-
VPD surveillance sites (two each in Africa and Asia) is
under way; sites have been selected and surveillance in
all four sites will start before the end of 2016. A survey
of norovirus testing capacity was conducted at all
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regional laboratories and many national laboratories
affiliated with the Global Rotavirus Surveillance
Network. In some regions, such as PAHO, influenza is
commonly monitored in the same sentinel sites that
conduct pneumonia surveillance, and other respiratory
pathogens such as respiratory syncytial virus (RSV) and
pertussis could potentially be monitored as well.

One study leveraged a novel diagnostic test, the TagMan
Array Card (TAC), to test specimens gathered as part

of the surveillance network for more than 25 enteric
pathogens in addition to rotavirus. With support

from the Bill & Melinda Gates Foundation (BMGF)

and partners at the University of Virginia and the

U.S. Centers for Disease Control and Prevention,

TAC laboratory testing capacity was built at five

regional references laboratories globally. More than
1200 specimens were tested from 11 countries in Africa,
Asia and the Americas. The first phase of the project was
completed in 2015 and showed that this novel diagnostic
testing platform could be used successfully in many
laboratories globally to identify the causes of diarrhoea
in children, including those which have vaccines in
development, such as norovirus, E. coli and Shigella.

The role of WHO in VPD surveillance is to generate and
monitor surveillance trends globally; to lead, coordinate,
and advocate for surveillance activities with countries
and partners, including EQA/QGC; to set global norms
and standards for surveillance; to support countries
with technical assistance and in evidence-based policy
decisions; and to support research that uses surveillance
data, builds on surveillance platforms, and informs
surveillance, vaccine impact and policy. Being part

of the networks can provide benefits to countries:
technical support on epidemiology, laboratory, and data
management; EQA/QGC; linkages with partners;
opportunities for network activities and studies (e.g.
norovirus, typhoid, TAC), and in some cases funding.
WHO will continue to support and work with countries
to strengthen their surveillance and help them analyse
their data so that they can be used and are available at
country, regional and global levels.



Monitoring results: goals, strategic objectives and indicators

page 112

Figure 6.1: Countries that conducted IB-VPD surveillance in 2015

% o0

I Non Gavi-eligible countries in the WHO IB-VPD Surveillance Network

B Gavi-eligible countries in the WHO IB-VPD Surveillance Network

[ Non Gavi-eligible countries having a functioning surveillance system but not reporting to the WHO IB-VPD Surveillance Network

Y272 Gavi-eligible countries having a functioning surveillance system but not reporting to the WHO IB-VPD Surveillance Network
Not available

[ Not applicable

Data source: WHO/IVB Database.

Figure 6.2: Countries that conducted rotavirus surveillance in 2015

% 50

771 Non Gavi-Eligible countries in the WHO Rotavirus Surveillance Network
Y2272 Gavi eligible countries in the WHO Rotavirus Surveillance Network
Non Gavi-eligible countries having a functioning surveillance system but not reporting to the WHO Rotavirus Surveillance Network
/27 Gavi-eligible countries having a functioning surveillance system but not reporting to the WHO Rotavirus Surveillance Network
Not available
[ Not applicable

Data source: WHO/IVB Database.
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Figure 6.3: Global IB-VPD Surveillance Network sentinel site performance indicators
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Legend:
1. Consistent reporting throughout year b, Yellow: > 80-99 meningitis; > 400-499
a.  Green: 12 months and confirmed zero reporting meningitis + pneumonia/sepsis
if no cases 3. Suspect cases with specimen collected
b.  Yellow: 10-11 months and confirmed zero a.  Green: 290%
reporting if no cases b.  Yellow: > 80%
2. Minimum number of cases reported annually 4. Laboratory-confirmed cases with serotype/group
a.  Green: 2 100 suspected meningitis; = 500 a. Green: = 80%
meningitis + pneumonia/sepsis b.  Yellow: > 60%

Figure 6.4: Global Rotavirus Surveillance Network sentinel site performance indicators
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Legend:
1. Consistent reporting throughout year b.  Yellow: > 80-99 meningitis; > 400-499
a.  Green: 12 months and confirmed zero reporting meningitis + pneumonia/sepsis
if no cases 3. Suspect cases with specimen collected
b.  Yellow: 10-11 months and confirmed zero a.  Green: 290%
reporting if no cases b.  Yellow: >80%
2. Minimum number of cases reported annually 4. Laboratory-confirmed cases with serotype/group
a.  Green: 2 100 suspected meningitis; > 500 a. Green: =2 80%

meningitis + pneumonia/sepsis b.  Yellow: > 60%
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7. VACCINES STOCKOUTS
AND USE OF VACCINES IN A
CONTROLLED-TEMPERATURE
CHAIN

Stockouts: availability of vaccines for routine
immunization at national level (Indicator SOS5.2)

Highlights

« In 2015, 65 countries reported a total of 113
national level stock-out events for at least one
vaccine and for at least one month.

o The year 2015 marks a set-back towards the GVAP
target of a two thirds reduction in countries
reporting national level stockouts by 2020 and
breaks the overall downward trend in countries
reporting stockouts seen since 2010.

« In 2015, 58 countries reported district level
stockouts, 49 (86%) of which indicated that the
subnational stockout was linked to the national
level stockout.

» Of the 49 countries with district level stockouts,
47 (81%) countries experienced interruption of
vaccination services because of the stockout.

o An analysis of four additional supply chain
indicators is provided beyond those of the GVAP.
The main findings indicate: (a) 26% of countries
reported having e-stock management system at
district level (vs a paper-based system); (b) less
than 30% of subnational cold chain in countries is
equipped with continuous temperature monitoring

« In 2015, 51% of national stock-outs events
concerned DTP-containing vaccine. Lack of BCG
vaccine accounted for another 34% of all stock-
out events.

o Countries of all income groups were affected
although 55% of stock-out events were reported by

lower- and upper-middle-income countries - this
group of countries accounts for 74% of the world’s
birth cohort.

devices; (c) 50% of countries reported having an
immunization supply chain improvement plan;
(d) 65% of countries reported having a dedicated

immunization supply chain manager.

Indicator SO5.2: Availability of vaccines for routine immunization at national level (stockouts)
DEFINITION OF INDICATOR Number of countries reporting a national level stockout of a least 1 vaccine for at least 1 month*

TARGET

Two thirds reduction in countries reporting national level stockouts by 2020 (from 2010 level)

DATA SOURCES WHO-UNICEEF joint reporting form (JRF)

5 A stock-out event is defined as an event in which stockout of a vaccine occurred for at least one month at the national level. This indicator is a proxy measure of a stressed
immunization supply chain system — a shortage of vaccines at national level is not a desirable situation and indicates that the recommended three-month safety stocks have
been depleted and vaccine availability for lower levels of the system could be compromised. If a stockout in one country was reported for two vaccines, these would be
considered as two stock-out events for that country. Note that events are defined by antigen. In the case of one national stockout of pentavalent vaccine, we would consider
that several antigens had been affected by the stockout of that one vaccine. As such, the number of events is adjusted by antigen. To improve cross-country comparisons,
the analysis focused on select vaccines common to all national immunization schedules. These include: BCG, DTP, measles-containing vaccines (e.g. DTP-HepB-Hib or
MMR) and polio (e.g. OPV and/or IPV).
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National level stockouts
In 2015 a total of 65 countries (or 34% of WHO Member  this represents a worsening of the situation where 50

States) reported a national level stockout for at least one countries (or 26%) had reported national level stockouts
vaccine and for at least one month. Compared to 2014, (Table 7.1).

Table 7.1: Summary statistics for countries reporting at least one national level stock-out event®

2015 Trend 2014 2013 2012 2011 2010

zzzi;it?berofcountﬂesreporﬁng 65 1 50 54 57 66 67
% countries reporting stockouts 34% T 26% 28% 29% 34% 35%
Total number of stock-out events 113 T 110 112 120 148 153
% of stock-out events™*

BCG vaccine 34% T 25% 33% 34% 28% 33%

DTP containing vaccines 51% T 40% 35% 42% 45% 47%

Measles-containing vaccines 5% d 14% 14% 9% 14% 7%

OPV/IPV vaccines 10% d 21% 18% 15% 13% 13%
Average number of stock-out events 1.74 d 2.20 2.07 2.11 2.24 2.28
Average duration of a stock-out event 438 1 452 29.5 317 32.9 425

(days)*

® For BCG, DTP, measles- and polio-containing vaccines.
Some countries reported multiple stockouts in a given year, which is why this number is higher than the number of countries reporting stockouts.
° For countries reporting stockouts.

The year 2015 marks a set back towards the GVAP target  trend in countries reporting stockouts seen since 2010
of a two thirds reduction in countries reporting national ~ (Figure 7.1).
level stockouts by 2020 and breaks the overall downward

Figure 7.1: Trend towards the GVAP goal for vaccine stockouts
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For countries reporting national level stockouts, multiple
events often occurred within the year if one or more
vaccines had been affected (Figure 7.2 and Figure 7.3).

Figure 7.2: Number of countries grouped by the frequency of stock-out events, 2015

One stock-out event 4
Two stock-out events 12
| B Number of countries
reporting
Three stock-out events 5
Four or more stock-out events 7
0 10 20 30 40 50

Figure 7.3: Map of countries with national level stock-out event, 2015

9 oo

No stock-out event reported (129 Member States)
One stock-out events reported (47 Member States)
Two stock-out events reported (72 Member States)
I Three stock-out events reported (5 Member States)
I Four or more stock-out events reported (7 Member States)
Not applicable

In 2015, there were 113 stock-out events in 65 countries A deeper analysis by vaccine indicates that 51% of the
(an average of 1.74 stock-out events per reporting stockouts concerned DTP-containing vaccines and
country - a slight improvement from the 2014 average 34% for BCG (Figure 7.4). For both, the proportion
of 2.20). The duration of a stock-out event was estimated  of stockouts increased from 2014. On the other hand,
at 44 days and similar to the average duration calculated  the proportion of stockouts relating to measles- and
in 2014 of 45. That said, the majority of countries (41 or polio-containing vaccines dropped between 2014 and
63%) reported only one stockout in 2015. 2015. Stockouts of measles-containing vaccines went
from representing 14% of all stock-out events in 2014
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to 5% in 2015. Similarly, stockouts of polio-containing stockouts concerning OPV (eight countries) rather than
vaccines went from representing 21% of all stock-out IPV (three countries).
events in 2014 to 10% in 2015 - the majority of the

Table 7.2: Percentage of countries experiencing a national stock-out event, by WHO region, income
classification and population®

2015 Trend 2014 2013 2012 2011 2010
Grouping by WHO region
Region of the Americas 17% l 32% 17% 16% 18% 19%
African Region, West 15% T 8% 19% 11% 9% 12%
African Region, Central 11% ) 6% 11% 7% 8% 10%
African Region, East and South 8% d 18% 17% 21% 21% 16%
Eastern Mediterranean Region 9% ) 6% 6% 5% 12% 7%
European Region 26% ) 14% 7% 18% 17% 18%
South-East Asia Region 5% T 4% 7% 5% 2% 4%
Western Pacific Region 9% \2 12% 17% 18% 14% 12%
Grouping by income classification®
Low income 20% d 26% 28% 25% 24% 22%
Lower-middle income 28% ) 26% 41% 35% 29% 37%
Upper-middle income 28% d 36% 24% 28% 29% 28%
High income 25% ) 12% 7% 12% 18% 12%
Grouping by population size*
<100 000 43% T 38% 43% 49% 39% 37%
> 100 000 < 500 000 25% T 24% 22% 19% 23% 27%
> 500 000 32% d 38% 35% 32% 38% 36%

® Percentage of countries that experience at least one stock-out event for at least one vaccine during a period of at least one month.
° According to the World Bank classification of countries.
° As expressed by the number of births in the country.

A further review of stockouts by typology of countries and Central Africa) (25 countries affected or
uncovers the following three findings: 26%) (Table 7.2 & Figure 7.5). The vaccines most
affected by stockouts in the European Region
1. The incidence of national level stockouts was were DTP-containing vaccines and BCG. West &
greatest in the European Region (20 countries Central African countries experienced stockouts of

affected or 26%) and in the African Region (West all vaccines.
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Figure 7.4: Proportion of national level stock-out events by vaccine, 2010 vs 2015
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Figure 7.5: Proportion of countries with national level stock-out events by WHO region, 2010 vs 2015
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Although national level stockouts were reported
by countries of all income groups, the majority
were reported by middle-income countries - 55%
of stock-out events occurred in lower- and upper-
middle-income countries (Figure 7.6). This group
of countries accounts for 74% of the world’s birth

cohort. DTP-containing vaccine accounted for the
majority of stockouts in upper-middle-income
countries whereas BCG was the main vaccine
where stockouts were experienced in all other
income groups.
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Figure 7.6: Percentage of countries with national stock-out events by income group, 2010 vs 2015
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Another representation of the findings by income
group is to analyse the proportion of countries

within each income group that reported stockouts.

This analysis uncovers that in 2015, 42% of all
low-income countries reported a stock-out event.
Of all lower-middle-income countries, 36%
indicated experiencing a national level stockout
in 2015. Interestingly, there is an increasing trend
of stockouts among all countries classified as
high income compared to 2010. Within the other
three income groups the proportion of countries

Low income
@ Lower middle income
B Upper middle income

B High income

2015

experiencing a stockout has declined in 2015 against
the year 2010.

3. Close to 57% of countries reporting national level
stockouts have medium to large birth cohorts.
If national level stockouts do lead to subnational
stockouts and interruption in vaccination service,
the impact will be greater knowing that countries
with medium to large birth cohorts are most prone
to vaccine stockouts.

New vaccines (pneumococcal & rotavirus)

The previous analysis did not include the stockouts for
some of the new vaccines given that the methodology

relies on selecting a defined set of common vaccines

permitting cross-country comparisons. That said, given
the interest in new vaccines, this subanalysis focuses on
reporting the 2015 situation as it related to pneumococcal

conjugate and rotavirus vaccines

In 2015, a total of 129 countries had PCV and 84 had
rotavirus vaccine in their national immunization
schedule. Of these, three countries reported national level
stockouts of PCV and four countries reported stockouts
of rotavirus. This was an improvement over 2014 when
12 countries reported national level stockouts - eight for
PCV and four for rotavirus vaccine (Figure 7.7).
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Figure 7.7: Trend in the number of countries with national level stockout of PCV and rotavirus vaccine
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The average duration of a stock-out event in 2015 was

1.3 months for PCV and 1.0 month for rotavirus vaccine.

This is a net improvement from 2014 where the average

duration was respectively 3.3 and 5.0 months on average.

The types of countries impacted are primarily middle-
income countries in the Region of the Americas and in
the European Region.

Subnational level stockouts

Out of the 65 countries that reported national level
stockouts, a total of 58 reported subnational stockouts
at district level (Figure 7.8). Of these 58 countries, 86%
of them (49 countries) indicated that the district and
national level stockouts were linked - that the national
stockout was the cause of the district stockout. For the

2013 2014 2015

While these findings can only be considered illustrative
(these vaccines are not introduced in all countries)

it does show that new vaccines are also impacted by
stockouts at national level even if, relatively speaking,
many fewer countries are impacted - 2% of countries
that have PCV in their schedule and 5% of countries
with rotavirus vaccine in their national schedule.

remaining 14% of countries that reported district
level stockouts, these were caused by other factors
unrelated to the national level stockout - for instance,
a breakdown of the distribution system or poor stock
management at lower levels of the supply chain.
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Figure 7.8: Subnational impact of national level vaccine stockouts, 2014 and 2015

75

65

Total Number of Countries

National level stockouts

@ 2014 W 2015
More concerning about the results, however, are the
following two facts.

« In 47 countries the district level stockout led to an
interruption of vaccination services. This implies that
there is an 81% chance that a district level stockout
will cause an interruption of immunization services.
How this impacted immunization performance and
coverage remains unclear.

District level stockouts

District level stockouts
causing interruptions of
immunization services

District level stockouts
due to national level
stockouts

« The situation between 2014 and 2015 has worsened
with more countries reporting district level stockouts
and interruptions of vaccination services due to a
district level stockout of vaccines — 47 countries in
2015 compared to 33 in 2014.

While the sublevel stockout indicators provide valuable
insights, the magnitude of the problem is difficult to
gauge without an understanding of how many districts
were affected.

Other immunization supply chain indicators®*

Whereas the stockout indicators analysed above are
the primary GVAP performance measures for an
immunization supply chain, four additional indicators
(see Table 7.3) were included in the WHO-UNICEF
joint reporting form as of 2014, which merit being
analysed. These indicators further elucidated the
performance of immunization supply chains according
to the three objectives of availability, quality and
efficiency® and are defined as follows.

1. Y/N to whether the country has an electronic stock

management system at district level and below.*

It is assumed that if a country has electronic stock
management systems, higher levels of the supply
chain can have better visibility on vaccine stocks

at lower levels allowing managers to better plan
distribution and avoid having too much vaccine

to one location (leading to overstocking) or not
enough in another location (leading to stockouts).
This indicator touches on both the supply chain

objectives of availability (avoiding stockouts) and
efficiency (avoiding wasting vaccines from expiry
due to overstocking).

2. The percentage of cold-chain equipment at
subnational levels of the supply chain in a
country that is equipped with continuous
temperature monitors®. Keeping vaccines in the
correct temperature range is vital to ensure that
their potency is preserved up until the point of
vaccination. The assumption behind this indicator
is that having the cold chain equipped with devices
for continuous temperature monitoring allows
managers to mitigate the risk that there will be
temperature breaks in the cold chain, which can
compromise vaccine potency. This indicator
attempts to capture performance on the second
objective of an immunization supply chain.

3. Y/N to whether the country has an immunization
supply-chain improvement plan® and whether there
is a dedicated supply chain manager at national

5 Areport with a more comprehensive analysis of this topic was prepared by WHO and is available upon request.

@
&

The three main objectives of an immunization supply chain are to secure: (1) uninterrupted availability of vaccine up to service delivery points so that no opportunities to

vaccinate are missed because of unavailability of vaccine; (2) high quality cold-chain storage so that vaccine potency is safeguarded from end-to-end; and (3) supply-chain
efficiency up to the last mile including management efficiencies, so as to reduce the overall costs to distribute a dose of vaccine.

@
8

Respondents answered yes when 100% of district vaccine storage points use an electronic and computerized stock management system for managing vaccines. A no

response indicated district vaccine storage points are using a paper-based system and paper ledgers for managing vaccine stocks.

@
q

That is, an electronic device that continuously monitors temperature.

% Respondents answered yes when the national immunization programme has a multi-year supply chain improvement plan; a no response indicated it did not.
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level* to oversee the immunization supply chain
and the implementation of the plan.

While these new indicators are not among the GVAP
indicators tracked for Goal 5, key findings from
these new data points are provided in this report as
complementary analyses.

The key findings are as follows.

« Only 26% of countries reported having an e-stock
management system at district level, implying that the
remaining countries continue to operate with a paper-
based system®. This proportion of e-stock systems is
highest in the African Region (West Africa) (59%) and

in the Eastern Mediterranean Region (38%). It is lowest

in the European and Western Pacific Regions - 11%
and 15%, respectively (Figure 7.9).
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« Less than 30% of subnational cold chain in countries
is equipped with continuous temperature monitoring
devices. This implies that potentially damaging
temperature excursions can remain largely undetected
and vaccine potency is not fully safeguarded.

The proportion of countries where such devices are
lacking is the highest in the African Region (West
Africa) (82%) and in the South-East Asia Region
(55%). It is lowest in the European and Western Pacific
Regions — 15% and 26%, respectively.

« Fifty per cent of countries report having an
immunization supply-chain improvement plan
and 65% of countries report having a dedicated
immunization supply chain manager. Regions where
most countries have both are the African (West
and Central Africa) and South-East Asia Regions
(Figure 7.10).

Table 7.3: Other immunization supply chain indicators, 2014 and 2015

2015

Percentage of countries with an electronic stock
management system at district level and below

Percentage of subnational cold chain equipped with
continuous temperature monitoring devices

Percentage of countries with an immunization
supply chain improvement plan

Percentage of countries with dedicated
immunization supply chain manager

The analysis by income group highlights that low-
income countries perform better on these indicators.
With each increase in income group the performance
on these indicators tends to drop (Figure 7.11). For the
electronic stock management system, the immunization
supply chain manager and improvement plan, this is
likely due to the fact that richer countries tend to have
more integrated supply chain systems. As such, they will

26%

28%

52%

65%

Trend 2014
T 21%
P 28%
T 51%
T 61%

have a health supply chain manager and plan rather than
one that is specific for the immunization programme.
Similarly, richer countries tend to have the supply

chains managed by the private sector whereas these

are managed by the national governments in low-
income settings. More analysis is required to confirm
these hypotheses.

% Respondents answered yes when the national immunization programme has a dedicated staff member that focuses on supply chain management of vaccines. An

immunization supply chain manager is defined as an employee of the ministry of health working in the national immunization department who: (a) Is 100% dedicated to
the management of the entire immunization supply chain from the arrival of vaccines at the national level to the service point; (b) has been formally trained in vaccine and
supply chain management; and (c) has the authority and resources to manage the supply chain. A no response indicated the national immunization programme does not
have a dedicated vaccine supply chain manager(s) but may have a cold chain or vaccine storage manager at the national level.

% As per the definition provided in the JRF for this indicator.
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Figure 7.9: Use of electronic stock management and continuous temperature monitoring by WHO
region, 2014 and 2015
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Figure 7.10: Use of improvement plans and supply chain managers by WHO region, 2014 and 2015
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Figure 7.11: The additional supply chain indicators by income level grouping, 2015
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Number of vaccines that have either been re-licensed
or licensed for use in a controlled-temperature chain

at temperatures above the traditional 2-8°C range
(Indicator SO6.4)

Highlights
o The June 2016 WHO prequalification of Gardasil, low-income countries which stand to benefit most
the quadrivalent HPV manufactured by Merck, from this strategy.

brings the total number of vaccines approved

« The ongoing experience of evaluating oral
for use in a controlled temperature chain (CTC)

cholera vaccines for CTC prequalification has

to three. revealed that there is significant variability in

« A pilot study to use HPV vaccine in a CTC is the protocols required to demonstrate vaccine
being planned and expected to illustrate the thermostability and that some products possess
advantages of CTC implementation far better than particular complexities rendering the process
was possible with MenAfriVac due to the broader more challenging.

geographic and programmatic scope associated

« Following an in-depth evaluation of drivers and
with HPV vaccination.

barriers for manufacturers considering CTC-

« Approximately 4 million people have been compatibility for candidate vaccines, it has been
successfully vaccinated to date through the CTC confirmed that increased advocacy for CTC is
approach in a total of six countries, proving the required among partner institutions, as is the
strategy is programmatically feasible, economically promotion of CTC consideration at the earliest
viable, and increasingly in demand by middle- and stages of the product development continuum.

This indicator measures the number of vaccines used in low- and middle-income countries
that are licensed for use in a controlled temperature chain (CTC) for a limited period of time at
ambient temperatures of up to 40 oC

CTC is defined as:

« allowing vaccines to be kept and administered at ambient temperatures, up to 40 oC, specified
DEFINITION OF INDICATOR on their product label and with the appropriate temperature monitoring tools;

a single excursion for a limited period of time (length of time will vary by antigen and
setting, although a minimum of three days is preferred by WHO) immediately preceding
administration;

up until this excursion, the vaccine should continue to be kept in the traditional 2-8 oC cold
chain

TARGET None specified

To monitor outcomes (label change): Revised vaccine product inserts allowing for use of the
vaccine at ambient temperatures up to 40 oC, accessed from the WHO Vaccine Prequalification
Database, manufacturers’ websites and hard copies of product inserts

DATA SOURCES To monitor progress: Public announcements made by vaccine companies of ongoing studies to
assess feasibility of using their vaccines in a CTC, including journal articles, media reports and
conference presentations

Private correspondence and information disclosed to WHO under non-disclosure agreements
such as email correspondence and meeting minutes
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Definition of the indicator

This indicator measures the number of vaccines used

in low- and middle- income countries that are licensed
for use in a CTC for a limited period of time, at ambient
temperatures of up to 40°“

WHO continues to define CTC as shown above under
the “definition of indicator”. In addition, it should be

Comments on quality of data

Reliable data continues to be obtained through the
following means:

a. coordination between the team responsible
for managing the EPI, which drives the CTC
programmatic agenda, and the team responsible for
the WHO prequalification of vaccines;

b. direct dialogue maintained with respective vaccine
manufacturers who are undertaking thermostability
studies with a view to an eventual label variation
submitted to the national regulatory authority

Narrative report

Results

On 1 June 2016, Gardasil, the quadrivalent HPV
manufactured by Merck, was licensed and prequalified
for use in CTC conditions for three days at temperatures
up to 42 °C. Gardasil, represents the third vaccine
product to be fully approved for use in a CTC, following
in the successful tracks of MenAfriVac (meningitis A
vaccine), which was approved by WHO in December
2012 and Prevnarl3 (13-valent pneumococcal conjugate
vaccine), which obtained WHO approval in May 2015.

The initial integration of CTC into HPV vaccination
efforts will occur through a pilot study, the protocol for
which is currently under development. The objectives
of this study will be to demonstrate that this vaccine can
be effectively and safely administered outside of the cold
chain and that doing so can bring notable programmatic
benefits, including reduced costs and logistical burdens.
A component of the study will also focus on measuring
wastage associated with CTC use and the ease of
temperature monitoring associated with this strategy.

Data continues to be collected through CTC
implementation linked to MenAfriVac use. Campaigns
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noted that through the development of the 2015 WHO
Guidelines on the stability evaluation of vaccines for use
under extended controlled temperature conditions (1),

the new term ECTC was coined to distinguish regulatory
requirements from programmatic requirements,

the latter only applying to CTC.

(NRA) and WHO prequalification in support of a
CTC approach;

c. oversight and technical support of country-level
operational research linked to CTC implementation;

d. collaboration with partner institutions increasingly
engaged in the CTC agenda, such as PATH,
Meédecins Sans Frontiéres (MSF), Gavi Alliance
and UNICEEF;

e. strategic guidance and technical outputs emerging
from the newly established CTC working group,
which operates as a subgroup to the Immunization
Practices Advisory Committee (IPAC).

in both South Sudan and the Democratic Republic of
Congo during the first half of 2016 allowed for new
opportunities to apply the CTC strategy and confirmed
the growing interest and recognized benefits of this
approach. Benefits include potential cost savings

and facilitated access to hard-to-reach areas where
immunization services are the most challenged. As of
July 2016, over four million people have been vaccinated
against meningitis A through the CTC approach, across
a total of six different countries (Benin, Cote d’Ivoire,
the Democratic Republic of the Congo, Mauritania,
Togo and South Sudan).

While downstream efforts for CTC have enjoyed
increased momentum, upstream progress has

proven slower than expected. Notably, the two oral
cholera vaccine products under review for WHO
prequalification continue to be the subject of extended
discussions and it has become evident that the data
provided by manufacturers thus far do not allow a
decision with respect to use of the vaccine under CTC.
This scenario is reflective of the increased evidence
indicating that many vaccine products possess complex
stability profiles that are not as easy to prove compatible
to CTC as was MenAfriVac.
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A recent assessment commissioned by WHO to clarify
vaccine manufacturer’s perceptions of CTC revealed
that while manufacturers are generally interested and
motivated to contribute to the CTC agenda, only 12

of the 21 manufacturers who participated in this
assessment indicated having a proper understanding of
CTC. The main reasons that make some manufacturers
hesitate to invest in CTC are the timelines and
potential costs involved in CTC relabeling as well

as the limited information available about country
uptake. A shared vision and strategy between the
immunization community and manufacturers as well
as documentation of country implementation will be
instrumental in increasing interest in CTC among

a broader set of stakeholders, including the vaccine
industry. This is to be among the central objectives of
the CTC working group established in June 2016 as a
subgroup of the IPAC. This working group, consisting
of subject experts, is to meet by teleconference every
two months. Those discussions will be open to industry
members. In addition, the group is available for closed
consultations with specific manufacturers, on request.

Analysis

The licensure and WHO prequalification of Gardasil
represents a significant milestone for the CTC agenda
because it is the first occasion to pilot and scale up

a vaccine other than MenAfriVac for use in a CTC,

due to its status as a vaccine administered through
campaigns or special strategies. The HPV vaccine

offers a valuable opportunity to generate far more
significant and replicable data on the advantages of CTC
implementation because, contrary to the MenAfriVac
labelled for CTC which is only licensed for meningitis
A vaccine introduction and not routine use, Gardasil

is a vaccine designed for routine use and eligible to be
used in a far broader geographic context. Consequently,
UNICEF procurement of HPV vaccine is financed

by the Gavi Alliance on a much larger scale and the
opportunities for integration of CTC are both more
frequent and varied in scope.

The protocol for the HPV/CTC pilot study currently
being planned is expected to serve as a foundation to
subsequently develop implementation guidelines for
HPYV vaccines used in a CTC. Much as was the case

References

1. Guidelines on the stability evaluation of
vaccines for use under extended controlled
temperature conditions. Geneva: World Health
Organization; 2015.
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for similar CTC field guidelines developed for the
meningitis A vaccine, the content of the CTC guidelines
for the HPV vaccine will benefit from IPAC input and
endorsement by way of the dedicated IPAC working
group for CTC. These latter guidelines will not be
product or brand specific however, and will instead aim
to provide generic guidance on use of HPV vaccines

in a CTC. This is in great part because additional HPV
products from other manufacturers are expected to be
licensed and prequalified for CTC use in the near future.

The use of MenAfriVac via a CTC continues to scale up
and more countries show interest, especially as many
now face a need for catch-up campaigns. However,
once introductions are complete and most countries

in the “meningitis belt”*' move to routine use, there
will be minimal opportunity for CTC implementation
with this vaccine, unless the routine version of
MenAfriVac is relabelled for CTC. Serum Institute of
India, MenAfriVac’s manufacturer, has yet to commit to
this given the priority expressed by WHO that CTC-
compatible vaccines be mainly for campaigns or special
strategies. The latter restriction still holds given that the
benefits in a routine context are far more limited since
most of the other vaccines that would need to be given
in conjunction still require the cold chain, reducing any
flexibility offered by CTC and making then the risk of
confusion with non-CTC vaccines too significant.

It is believed that with the increased experience and
understanding of CTC implementation afforded by the
HPV vaccine, general demand for CTC-compatible
vaccines at country-level will increase, helping boost
momentum for upstream developments in stability
testing and licensure. This could have a particularly
positive impact on CTC relabeling of other vaccines
such as hepatitis B for birth dose or TT, both of which
are understood to be relatively heat stable but for
which CTC licensure efforts are stalled due to lack of
clear demand.

Boosting downstream experience and understanding
of potential CTC benefits is expected to translate

into increased demand. This, along with improved
engagement and commitments upstream, will require
that continued advocacy, stakeholder alignment and
strategic guidance be among the key concerns of the
IPAC working group for CTC.

5 The extended meningitis belt of sub-Saharan Africa, stretching from Senegal in the west to Ethiopia in the east (26 countries), has the highest rates of the disease.
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8. SUSTAINABLE FINANCING
AND SUPPLY FOR
IMMUNIZATION

Note for the reader:

The sections on the GVAP indicators of “vaccine prices” and “immunization financing” have been gathered in this
new section “sustainable financing and supply for immunization”. This is to provide a detailed compiled response

to the WHA resolution on sustained access to affordable vaccines (WHA68.6, 2015%).

Highlights

« For several years, WHO and partners have
been implementing activities in multiple areas
to facilitate the access of its Member States to
sustainable and affordable vaccines, this includes
activities in the following areas:

- increasing political commitment and national
funding for immunization;

- improving country regulatory environment for
vaccine introduction;

- improving and sustaining country vaccine
procurement systems;

- improving vaccine supply security (i.e. vaccine
research and development, technology transfer,
WHO prequalification process);

- promoting transparency and dialogue on demand,
supply and regulatory matters;

- access to supply during
humanitarian emergencies.

« Highlights for the “immunization
financing” indicator

- Over the period 2010-2015, a total of 67 countries
reported increased government expenditure
on immunization from the baseline, while 37
countries reported decreasing expenditure.

- While low-income countries and those
transitioning out of Gavi Alliance support (“Gavi-
transitioning countries®) registered modest
growth in spending over the past six years, global

52 http://apps.who.int/gb/ebwha/pdf_files/WHA68-REC1/A68_R1_REC1-en.pdf#page=27

growth has been primarily driven by high-
income countries.

- Huge disparities remain in terms of absolute

expenditure between countries in different
income levels, signifying continued challenges in
achieving the GVAP goals, in particular for low-
income countries and middle-income countries
transitioning out of Gavi support.

- Although there have been some improvements

in the quality of reported data, efforts to improve
data reporting processes should be strengthened
at country level.

« Highlights for “vaccine prices” indicator

- Fifty countries shared vaccine price information

with V3P in 2016, a 25% increase compared to last
year (40 countries in 2015).

- The V3P database now provides vaccine price

information covering about 70% of the world,
both in terms of number of countries and
birth cohort.

- Pooled procurement mechanisms manage to

secure lower prices than self-procuring countries,
except for self-procuring countries purchasing
very large volumes.

- WHO and partners remain very active in this area

and will look at maintaining price transparency,
strengthening the use of pricing data at country
level, while key actors will increase their scope of
work in the area of market shaping.

8 This refers to countries transitioning out of Gavi Alliance support. See for more information: http://www.gavi.org/support/apply/graduating-countries/.



Monitoring results: goals, strategic objectives and indicators

Background

Inadequate financing and difficult access to supply
are currently seen as a bottleneck for countries
achieving and sustaining national, regional and global
immunization goals. Several countries are reporting
challenges accessing vaccines in the quantity they
need (both traditional and “new” vaccines) as well

as accessing suflicient financial resources to meet

the increasing costs of immunization programmes
(including due to high vaccine prices).

Several frameworks, strategies and resolutions highlight
WHO?’s work in the area of sustainable financing

and supply for national immunization programmes,
including the WHO Global Framework for Action

in Essential Drugs and Medicines (2000), the Global
Vaccine Action Plan (WHAG65.17, 2012), sustained
access to affordable vaccines (WHA®68.6, 2015),

the SAGE-endorsed Middle Income Country Strategy
for immunization (2015) and the recent African
Ministerial Declaration in February 2016. All these
frameworks and resolutions highlight gaps and needs

for WHO action across a few inter-linked work streams.
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These are: i) increasing political commitment and
national funding for immunization; ii) improving
the country regulatory environment for vaccine
introduction; iii) improving and sustaining country
vaccine procurement systems; iv) improving vaccine
supply security; and v) promoting transparency and
dialogue on demand, supply and regulatory matters.

For the first time, this GVAP chapter provides a

single report on progress across all these work
streams. The chapter provides an overview of main
accomplishments, challenges and future directions
across all areas. For immunization financing, vaccine
pricing and prequalification of devices and regulatory-
strengthening activities, more detailed information is
also provided in Annexes 8.1-8.4.

This chapter also serves as a report on the actions taken
by WHO and other partner agencies in response to
resolution WHA68.6. This report will allow SAGE to
assess progress against this resolution and include the
assessment in their annual progress report to the WHO
governing bodies.

© PAHO/WHO-D. Spitz
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RESULTS
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Increasing political commitment and national

funding for immunization

Highlights

o In the period 2010-2015, a total of 67 countries
reported increased government expenditure on
immunization from the baseline, while 37 countries
reported decreasing expenditure

o While low-income and Gavi-transitioning
countries registered modest growth in spending,
global growth has been primarily driven by high-
income countries over the past six years.

Inadequate national financing — in some cases reflecting
insufficient political will - as well as inefficient use

of available resources will limit both new vaccine
introduction and scaling-up immunization coverage.
Over the past years, WHO has been working on
collecting immunization financing information from
countries with the purpose of monitoring its evolution
globally and supporting countries to dedicate a larger
proportion of national resources to immunization.

While data collection and data quality have been
challenging, there have been improvements in the
quantity and quality of immunization financing data
reported by countries in recent years. This has followed
several efforts (surveys, technical notes, dialogues) to
support countries in this endeavour. The current dataset
now includes 104 Member States that have consistently
reported data over the period 2010-2015.

Opver this period, more than 60% of countries

reported increased government spending on routine
immunization relative to their baseline levels: the
population-weighted global average increased by 17%
from US$ 26.10 to US$ 30.51 per live birth (Annex 8.1).
Yet, disaggregated data suggest that the overall global
spending growth can be attributed mostly to high-
income countries (reporting a growth rate of 102% from
2010 to 2015). Low-income- and Gavi-eligible countries
in transition reported modest increases, 8% and 14%

« Huge disparities remain in terms of absolute
expenditure between countries in different income
levels, signifying continued challenges in achieving
the GVAP goals, in particular for low-income
countries and Gavi countries in transition.

o Although there have been some improvements
in the quality of reported data, efforts to improve
data reporting processes should be strengthened at
country level.

respectively in the period 2010-2015. Furthermore,
Gavi-eligible countries in transition reported low
expenditures per live birth, on average US$ 7-8, relative
to the average reported by Non Gavi-eligible middle-
income countries, US$ 63-64.

Beyond the global trend, there are high variations and
disparities among regions and within regions. WHO is
conducting more specific regional and country analyses
to understand the drivers behind these disparities and
implications of these different dynamics.

WHO and partner institutions (e.g. BMGE, Sabin
Institute, the Gavi Alliance) have been supporting
countries to strengthen their immunization financing
through i) comprehensive assessments and identification
of bottlenecks in low- and middle-income settings;

ii) development of multi-year plans and budgets

for immunization; and iii) advocating for countries

to prioritize achieving GVAP goals, including for
immunization financing. Such technical support should
be maintained and further intensified particularly in
the current dynamic landscape: several countries are
transitioning out of Gavi support and a larger share

of the world’s vaccine-preventable disease burden

is shifting to middle-income countries receiving

very limited or no external financial support for
immunization; international agencies also face
financial constraints in providing technical assistance
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to these countries. Additional detailed information on
immunization planning and financing can be found at
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the WHO website: http://www.who.int/immunization/
programmes_systems/financing/en/.

Improving country regulatory environment for

vaccine introduction

National regulatory authorities (NRAs) are an
integral part of health systems in ensuring the access
to safe, effective and high-quality medical products
including vaccines. Efficient regulatory mechanisms
with streamlined processes and predictable timelines
facilitate optimal pricing for vaccines. As of June 2016,
WHO reported there were 43 vaccine-producing
countries, 37 of which had a functional NRA.

At the end of 2015, 22 of the vaccine-producing
Member States were producing one or more WHO-
prequalified vaccines.

WHO developed a dedicated programme for regulatory
systems strengthening within the WHO Essential
Medicines and Health Products Department. In recent
months, WHO has been developing a new business
model of funding and delivery of regulatory systems
strengthening programmes, introducing two novel
concepts “Global Coalition of Partners” and “Centres
of Excellence”. The new model was recently piloted

in Bangladesh. The global coalition of partners (to be
officially launched in September 2016) aims to lead
coordinated interventions among all relevant technical
and development partners to achieve a sustainable
impact on strengthening pharmaceutical regulatory
systems. This approach will significantly help to
optimize resource mobilization and to enhance greater
consistency in standards and approaches. Establishment
of centres of excellence contributes to sustainability of
high-quality and timely programme outputs/outcomes

through decentralizing some steps of benchmarking and
capacity-building activities to competent institutions.
The programme is also piloting a new WHO global
benchmarking tool, which is expected to be released by
end 2016.

Among the achievements in 2016 is the assessment

of the Russian Federation’s NRA that was conducted

for the purpose of revaluating the functionality of the
regulatory system. The process is ongoing at the time

of this report. Assessment of several other countries
including Kazakhstan, Serbia and Saudi Arabia has been
initiated for 2016.

Even with functional NRAs, inefficient and widely
varying processes for registering vaccines, including
WHO-prequalified vaccines, create an important
obstacle to vaccine introduction, lengthening timelines
and driving up costs for countries and suppliers.

WHO is working to promote the procedure for
collaborative national registration of prequalified
vaccines, which will accelerate registration through
improved information sharing between WHO

and NRAs.

WHO is also developing a comprehensive set of
guidelines to support countries in this area, including
WHO guidelines for good regulatory practices and
guidelines on regulatory preparedness for non-
vaccine producing countries in response to pandemic
influenza emergency.

Improving and sustaining country vaccine

procurement systems

Inefficient procurement is an important barrier to
obtaining competitive prices and reliable supply of new
and traditional vaccines. To support countries in this
area, WHO headquarters is in the process of developing
procurement guidelines and a related assessment

tool in close collaboration with UNICEF and other
immunization partners. The Regional Offices for the
Americas, Europe and the Eastern Mediterranean

have been providing support to countries on demand-

consolidation activities such as demand planning

and forecasting, on the harmonization of product
requirements across countries and on the improvement
of procurement legislation.

Of note, the Regional Office for the Eastern
Mediterranean has been encouraging and supporting a
number of middle-income countries to procure routine
vaccines through UNICEE The Regional Office for



page 134

Europe, in cooperation with the South-eastern Europe
Health Network, plans to document, in 2016, the vaccine
supply challenges in upper-middle-income countries
and to provide evidence-based recommendations
regarding areas of action. A Regional workshop on
strategic procurement of new medicines is planned

for September 2016. The Association of South-East
Asian Nations (ASEAN), under the guidance of the
National Vaccine Institute in Bangkok, together with the
Regional Office for South-East Asia and the Regional
Office for the Western Pacific, is leading an initiative on
vaccine security, an issue that is in the process of being
included in the ASEAN post-2015 health development
agenda. A third workshop to discuss progress will

be organized in fall 2016. At around the same time,

the Regional Office for South-East Asia plans to organize
a procurement workshop to support countries in the
region experiencing procurement-related challenges.

In 2015, the Revolving Fund of the Pan American
Health Organization procured, on behalf of 42 countries
and territories, 53 different biological products and

21 injection devices worth US$ 545 million from 31
different manufacturers.

Responding to changing market dynamics,
the UNICEF Supply Division (UNICEF-SD), one of
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the major immunization partners active in the area

of procurement, has developed new procurement
modalities for competitive markets as well as engaged
in consultations with industry and WHO to accelerate
research and development of vaccines to prevent or
respond to public health emergencies (e.g. Zika vaccine
and diagnostics). Also, a multi-phase tender was used
in the pentavalent market to achieve procurement
objectives in alignment with the Gavi Alliance’s
Healthy Markets Framework: the objective is to more
effectively and consistently support development of
vaccine markets serving developing countries. UNICEF
is also working on the expansion of the Vaccine
Independence Initiative (VII), a revolving fund which
provides pre-financing support for countries who

are transitioning from donor funding. This follows a
UNICEF management board decision to expand the
working capital of VII in 2015. VII is a platform through
which UNICEEF has also been providing technical
assistance on normative financing matters, including
on supply costing, budgeting and forecasting. UNICEF
is facilitating country peer learning on procurement
through vaccine procurement practitioners

exchange forums.

Improving vaccine supply security

Vaccine research and development

During 2015, the R&D Blueprint for Action to Prevent
Epidemics has progressed substantially. WHO has
published its initial list of priority pathogens likely

to cause major epidemics, and will update this on an
annual basis. Two key classes of pathogens include
filoviruses (such as Ebola) and highly pathogenic
coronaviruses such as Middle East respiratory syndrome
coronavirus (MERS-CoV). Ebola vaccines have
progressed to the stage of regulatory assessment for
licensure. For MERS-CoV, WHO has developed a global
R&D roadmap and a vaccine is now in clinical testing.
Options for funding preparedness and rapid response
were identified, pre-publication information sharing
was acknowledged by the International Committee

of Medical Journal Editors (ICMJE) following
recommendations of the R&D Blueprint, and a Material
Transfer Agreement capacity building tool is being
finalized. WHO is also performing an assessment of
potential platform technologies that could be of most

assistance in enabling access to diagnostics, therapeutic
and preventive interventions for future emergencies.

In 2015 the first malaria vaccine RTS,S/AS01 achieved
the equivalent of licensure, a positive scientific opinion
from the European Medicines Agency. In January 2016,
WHO recommended that pilot implementation of RTS,S
occur in parts of 3-5 sub-Saharan African countries,
administering 3 doses of the vaccine to children from

5 months of age, with a fourth dose 15-18 months

later. At the June 2016 management board meetings

of the Gavi Alliance and UNITAID funding agencies,
both were supportive with a 50% contribution
confirmed by the Gavi Alliance. Providing financing can
be secured, the pilot projects will start first vaccinations
in Q1 2018. The pilot implementation programme will
generate critical evidence to enable decision-making
about the potential wider-scale use of this vaccine in
3-5 years.
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Technology transfer

Since 2006 WHO has been providing technical and
financial support to 14 manufacturers in developing
countries to establish seasonal and pandemic influenza
vaccine manufacturing capacity. The technology
Transfer Initiative within the Essential Medicines
Department has been leading this effort and providing
overall guidance to Member States on technology
transfer for health-related products and vaccines in
particular. Over the past 10 years this has resulted in
five manufacturers achieving licensure of their influenza
vaccines and adding over 300 million doses of capacity
to the global pandemic vaccine supply. This capacity
will have grown to 500 million by the end of 2017 and
1 billion by 2019.

In particular, during 2015, technical and financial
support continued to India, Serbia, Thailand and

Viet Nam, to assist manufacturers in these countries to
complete the manufacturing infrastructure and bring
their influenza vaccines towards licensure. In addition
technical support has been provided to a manufacturer

Prequalification process

WHO prequalification offers manufacturers a well-
established and robust means of accessing markets for
products that meet internationally-accepted quality
norms and standards. A total of 284 products had been
prequalified as of 31 December 2015 compared to 163
in 2010, corresponding to a 74% increase between 2010

and 2015. In 2015, seven new vaccines were prequalified.

These represented additional supply sources for BCG,
oral cholera vaccine, seasonal influenza and OPV.

A guidance document on variations for prequalified
vaccines was introduced. This categorized types

of variations, the documentation required to be
submitted and the time frames for their evaluation.
Additionally, the Emergency Use Assessment and
Listing (EUAL) Procedure was developed in response to
the Ebola outbreak in 2014, and is applicable to future
health emergencies.

Several challenges for the WHO prequalification
vaccines assessment group were noted: i) where
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in China for the clinical development of a live attenuated
influenza vaccine. Sustainability studies have also been
conducted in, Indonesia, Mexico, Morocco and South
Africa, highlighting the need for coherency between
industrial policy and national health security policy.

During 2015 WHO in collaboration with the United
Nations Industrial Development Organization (UNIDO)
and the African Vaccine Manufacturers Initiative
(AVMI) has also conducted an assessment of the needs
and potential for vaccine manufacturing in Africa,
which was presented at the Ministerial Conference

on Immunization in Africa held in February 2016.

This work is now being followed up with detailed
business plans for vaccine production in five African
countries to identify which vaccines should be produced
where to provide sustainable production. Requests have
been received from Ethiopia and Morocco for technical
assistance for vaccine production as well as seed strains.
Technical visits have been conducted and plans for
further assistance are being scheduled.

vaccine is not used in country of origin (e.g. whole-cell
pertussis; multi-dose presentation with preservative),
or only recommended in the national programme for

a different age group of schedule of vaccination to that
recommended by WHO (e.g. first influenza vaccination
for children aged 9 years), clinical data may not be able
to be generated in the country of origin; ii) resources
were diverted to respond to the Ebola outbreak,
negatively impacting routine work; iii) insufficient
supply of some vaccines (e.g. BCG, IPV, yellow fever
vaccine) creates a need to allocate resources for
oversight of supply from existing manufacturers and/or
identification of possible future manufacturers.

In the future reporting period the WHO prequalification
vaccines assessment group will continue to work in the
above-mentioned areas and also focus on revising the
WHO EUAL Procedure in light of experiences during
Ebola and subsequent health emergencies.
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Promoting transparency and dialogue on demand,
supply and regulatory matters

Highlights

« A total of 50 countries shared vaccine price
information with V3P in 2016, a 25% increase
compared to last year (40 countries in 2015).

o The V3P database now provides vaccine price
information covering about 70% of the world,
both in terms of number of countries and birth
cohort (including data provided by PAHO,
UNICEF and individual countries).

o The relationship between income level and price is
becoming clearer. This relationship is also linked to
product preferences evolving with income level.

Price transparency

In only two years since the launch of the WHO Vaccine
Product, Price and Procurement (V3P) project,

50 countries have shared vaccine price information.

The majority of reporting countries either procure
vaccines themselves, or get them through a mixed
procuring system (i.e. through a mix of self-procurement
and UNICEF procurement). Data available in the V3P
database now cover about 70% of the world’s birth
cohort and countries (Annex 8.2). This is incredible
progress compared the limited transparency that existed
on the vaccine market in 2014; while more can be done,
it is important to acknowledge that information on
vaccine prices now exists thanks to the combined efforts
of countries and immunization partners.

Increased dissemination of price information
enables transparency of vaccine pricing strategies.
For instance, it is now possible to more visibly observe

Monitoring vaccine shortages

Over the past couple of years, several countries across
WHO regions and income groups have reported being
confronted with shortages of vaccines, sometimes
causing critical disruptions to immunization
programmes. The issue has been reported for several

« Pooled procurement mechanisms manage to
secure lower prices than self-procuring countries,
except for self-procuring countries purchasing very
large volumes.

« WHO and partners remain very active in this area
and will look at maintaining price transparency,
strengthening the use of pricing data at country
level, while key actors will increase their scope of
work in the area of market shaping.

the relationship between price and income levels (with
overlapping tiers). Pooled procurement mechanisms
continue to secure lower prices, except for self-procuring
countries purchasing large volumes. Additionally, there
is a small but consistent impact of volume on price for
most vaccines. For certain vaccines, such as the pertussis
vaccines, the data allow for interesting visualization

of market segmentation: product preferences between
developing countries and countries with higher incomes
with very strong price differentiation.

Moving forward, WHO and partners will focus on
strengthening the use of pricing data by countries.
Countries can now use information available to inform
decision-making for introduction and procurement.

In parallel, key actors, such as UNICEF, BMGEF, and the
Gavi Alliance Secretariat will increase their scope of
work in the area of market shaping.

vaccines, many being considered traditional vaccines,
including: yellow fever, BCG, a-cellular pertussis (aP)-
containing vaccines and IPV. This is a growing issue and
Member States have expressed their concerns at several
WHO meetings.
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To respond to these concerns, a SAGE session was
organized on April 13 2016 on “Pre-empting and
responding to vaccine supply shortages”. To prepare
for the session, WHO’s Immunization, Vaccines and
Biologicals Department collaborated with WHO’s
Essential Medicines and Health Products Department,
key partners, countries and the industry to map main
causes behind these shortages, as well as present a
global overview of vaccines with known shortages

and activities conducted by key international actors

to ameliorate them. It was noted that 15 out of 25
vaccines were either in shortage or at risk of a shortage
(60%). Also, it was recognized that partners (such as
UNICEFE, PAHO Revolving Fund, the Gavi Alliance,
BMGF) are working collaboratively to outline best
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practices in mitigating supply constraints when they
occur, improving communication with countries

at the global level, and applying lessons learned/
strategic considerations to prevent supply constraints.
Nevertheless, efforts are focused on certain countries/
vaccines: self-procuring middle-income countries have
mixed prospects, with markets in several countries
vulnerable to being unable to meet demand.

SAGE recommended that WHO play a key role in
setting up an “Exchange Forum’, building on existing
efforts and helping to collect demand information from
all Member States and enhancing supply and regulatory
information sharing. The aim is to enhance dialogue
between countries, manufacturers and regulators to
manage threats to sustainable vaccine supply.

Access to supply in humanitarian emergencies

A nascent and important workstream of WHO’s work
in the area of sustainable financing and supply for
immunization is access to supply in humanitarian
emergencies. Despite the available WHO guidance on
vaccinating in emergencies and the medical needs,
barriers remain to fully operationalizing these tools
and realizing the objective of improving vaccination
in emergencies. These barriers include supply and
procurement obstacles: information on procurement
and supply options, difficult forecasting, unpredictable
funding and price issues. Rapid availability of needed
vaccines at an affordable price poses challenges to

countries and global stakeholders. Responding to
Member States request for action, partners are working
to collaboratively develop solutions. An MSE-WHO
co-sponsored event was held in June 2016 and a follow-
up discussion is scheduled for October 2016. Potential
outputs include the mapping of roles, responsibilities
and policies of different actors supplying vaccines in
humanitarian emergencies, a quantification of the
access problem and concrete proposals for solutions.
The Gavi Alliance is currently reviewing its policies

for fragile states, including its work in contexts of
humanitarian emergencies.
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ANNEX 8.1: “All member states commit to

immunization as a priority: domestic expenditures
for immunization per person targeted

(Indicator SO1.1)”

DEFINITION OF INDICATOR

TARGET

DESCRIPTION OF DATA SOURCES

Data quality

Domestic expenditures for immunization are considered all recurrent expenditures financed
by domestic resources (from national and subnational government budgets) for immunization-
specific activities carried out for both vaccine procurement and immunization delivery.
Supplemental immunization activities are excluded, as are extra-budgetary expenditures from
development partners, capital expenditure, out-of-pocket and private expenditures

For persons targeted, the number of live births from UN population data is used as a proxy for
standard denominator available for all countries

Increasing trend in country allocation to national immunization programmes
The JRF template includes the following immunization financing indicators:
1. Government expenditure on routine immunization

2. Total expenditure (from all sources) on routine immunization

3. Estimated percentage of total expenditure on routine immunization financed by government

4. Government expenditure on vaccines used in routine immunization
. Total expenditure (from all sources) on vaccines used in routine immunization

. Estimated percentage of total expenditure on vaccines financed by government

There have been steady improvements in the quantity It is important to note that all figures are countries’

and quality of immunization financing indicators self-reported estimates with varying levels of accuracy.
reported by Member States through the JRF since 2010. As a preliminary assessment of data quality, the shares of
The current data set now includes 104 Member States missing and inconsistent data entries are presented for

that have consistently reported data (at least four of the each year in Figure A8.1-1, and disaggregated per region
past five years). This is a significant increase from having  in Table A8.1-1. The assumption is that complete and

87 Member States fulfil the same criterion at this point consistent entries mean higher data quality and more
last year. In addition, 82 Member States now have a accurate figures.

tull time-series of data from 2010-2015, representing a

richer cohort for data analysis.

Figure A8.1-1: Indicators of data quality for immunization financing data
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Table A8.1-1: Percentage of countries for which data are missing or inconsistent as reported under the
financing indicator on the JRF, 2010-2015

Percentage of countries with missing or inconsistent data

WHO region 2010 2011 2012 2013 2014 2015
African Region 45 53 57 38 34 34
Region of the Americas 34 29 23 34 26 26
Eastern Mediterranean Region 71 71 81 67 67 52
European Region 77 81 79 79 79 75
South-East Asia Region 73 64 64 45 18 18
Western Pacific Region 56 59 59 59 48 52
Global 58 60 60 55 49 47

With regards to the number of missing and inconsistent ~ data points estimated in 2010, to only 12 for the most

data, the entries received from the past six years show a recent year. For all cases, queries were sent to individual

decreasing trend. While this is an encouraging finding, countries through the regional offices for comments,

mechanisms to sustain gains in reporting should be feedback and revisions to strengthen the reliability of

strengthened. Efforts to follow-up on missing data reported data.

are still ongoing which may eventually decrease these

numbers in subsequent reports. Countries have also been more responsive to queries and
clarifications for data submitted this year. This indicates

To improve quality, data were carefully screened for an increased awareness for the need to monitor

extreme values that may have been due to typographical ~ financing indicators, and a better understanding of

or currency conversion errors. Obvious deviations were accounting and reporting processes. Nevertheless, there

cross-checked with the prevailing trend from other years  is still a need to strengthen support for countries seeking

and data sources. In certain cases, missing figures were to build on their technical capacity in monitoring

estimated by averaging values reported before and after immunization expenditure. This includes efforts by

the year concerned. Different estimation methods were regional offices of WHO and UNICEEF to provide

also used if other reliable data sources were available. support and feedback, while also following-up on

Reliance on WHO-estimated data has also been potential inconsistencies and missing data.

consistently decreasing in the past five years, from 36

Methods

For this year’s report, the method for comparing the countries that only reported in 2011. As a solution,
baseline and recent spending figures have been modified  the baseline in this year’s analysis is calculated as the

to increase the number of countries included in the average of the reported figures for 2010 and 2011 (if the
cohort, thus also improving the reliability of the analysis. ~ country had both), or the single value in either 2010 or
The aim is to provide a valid assessment of the changes 2011. This serves to include a larger number of countries

in expenditure by overcoming the incomplete time series  in the analysis and at the same time, to stabilize the
for a number of countries. To be included in the analysis,  fluctuations observed for some countries, providing a
Member States had to fulfil both of the following criteria:  better representation of spending during that period.

1. have at least one reported figure for 2010 or 2011; These baseline figures are then compared to the
2. have at least two reported figures from 2013 to 2015.  three-year averages of the period from 2013 to 2015.
Only countries with data from at least two recent years

Last year, reported data for 2010 were used as baseline. are included. Certain countries only have one data
Though this would have been ideal had all countries entry for the last three years, sometimes varying wildly
submitted data for 2010, it also has the consequence of compared to the baseline and skewing the average. It was

excluding all the others that did not, particularly those
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decided that more reliability could be achieved if at least
two recent data points were reported.

A total of 104 Member States are included in the analysis
for this year’s report, compared to 92 last year. Countries
were grouped and analysed by WHO region and income
classification in order to understand the general trends

Results

By WHO regional classification

Of the 104 Member States with sufficient data to
be included in the analysis, 33 are from the African
Region, 28 are from the Americas, 12 are from the
European Region, 13 are from the Western Pacific
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in government spending for immunization. These

can be useful in evaluating general strategies and/or
targets (i.e. whether to shift focus to a certain region

or group of countries). Although concrete steps were
taken to improve the analyses, these data should be read
cautiously. If possible, countries should be evaluated on
an individual basis, along with other indicators.

Region, and 9 each from the Eastern Mediterranean

and South-East Asia Regions. Globally, government
expenditure on routine immunization increased from a
population-weighted average of US$ 26.10 per live birth
at baseline, to US$ 30.51 for the period of 2013-2015.
This represents an increase of approximately 17% of the
global average. Figure A8.1-2 summarizes these findings.

Figure A8.1-2 : Government expenditure on routine immunization (population-weighted average in US$*

per live birth), by WHO region
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® Figures shown are in nominal US dollars for each year of observation.

Although the global figures suggest an increase in
spending, a closer examination of the regional grouping
reveals mixed trends. The Western Pacific Region
registered the biggest rise in spending, increasing

their baseline figure by 83%. This was mainly driven

by spending growth in the Republic of Korea and
Malaysia, accounting for a majority of the increase (see

Tables A8.1-2-A8.1-7 for country-specific figures).

The African Region also reported a remarkable increase
of 37%, whereas other Regions such as South-East Asia
and the Eastern Mediterranean reported more modest
growth rates of 7% and 17%, respectively. Government
expenditure on routine immunization remained almost
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constant in the Region of the Americas, while the

European Region reported a decrease in spending (-8%).

Apart from heterogeneous growth, Figure A8.1-2 also
illustrates the marked disparity in absolute spending
among the different WHO regions. On average,
countries in the Regions of Africa, South-East Asia

and the Eastern Mediterranean spend on routine
immunization about US$ 8.50 per live birth, while those
in other regions spend at least five times this amount.
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Though the modest growth in these three regions is
encouraging, more needs to be done by the governments
to assume ownership of their immunization

programmes and increase spending accordingly.

Figure A8.1-3 is a modified heat map to visualize the
distribution of countries by their recent spending level
in each WHO region. The darker shades indicate more
countries for that particular spending range, while
lighter shades indicate fewer countries.

Figure A8.1-3: Country distribution of recent government expenditure on routine immunization, by

WHO region
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As expected, most of the regions cluster around
spending levels close to their reported average,
particularly in the African Region and Region of the
Americas. However, it is important to note that even
government expenditure within regional groups can
vary significantly. In the Eastern Mediterranean and
European Regions, for example, none of the countries
included in the analysis actually spend at the same level
as their reported regional average. Apart from helping
identify which regions should be prioritized, the figure
also presents an overview of the variation in each region
and where potential target countries can be found.

Delving deeper into the analysis, Figure A8.1-4 shows
the number of countries by region that either increased
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or decreased their spending. In total, 67 countries
reported higher recent spending compared to their
baseline, while 37 reported a decrease. The Eastern
Mediterranean and Western Pacific Regions had the
largest proportion of gainers, which is consistent with
the expenditure growth reported above. Interestingly,
while the South-East Asia Region also reported an
average increase of 7%, most countries in this region
actually had decreasing numbers. Closer inspection
of the data reveals that Thailand’s increase more than
compensated for the decreases reported in India and
Indonesia, explaining the seemingly contradictory
figures for this region.
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Figure A8.1-4: Trends in government expenditure on routine immunization (number of countries), by

WHO region
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By income and Gavi classification

When countries are grouped according to their income
and Gavi classification®, some interesting observations
can be found. As shown in Figure A8.1-5, all income
groups reported increased spending, however in varying
degrees. The main driving forces behind the global
increase in expenditures were high-income countries,

more than doubling their baseline figure. Gavi-eligible
countries, that is, low-income countries and those in
transition, reported modest growth rates of 8% and
14%, respectively — although relatively higher than the
increase reported by non Gavi-eligible middle-income
countries of 3%. The absolute spending levels of non
Gavi-eligible middle-income and high-income countries
are much higher than Gavi-eligible countries.

Figure A8.1-5: Government expenditure on routine immunization,* by Gavi Alliance/income classification
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* Population-weighted average in US$ per live birth.

5 The Gavi Alliance classifies countries for the co-financing policy into four categories: low income; preparatory transition (phase 1); accelerated transition (phase 2) and self-
financing (phase 3). For the purposes of the analysis countries of the three transition phases are grouped together.



Monitoring results: goals, strategic objectives and indicators

Taking a closer look at spending patterns, data regarding
government expenditure on vaccines was extracted
from a separate JRF indicator. Table A8.1-8 shows

the share spent by governments on vaccines as part

of their expenditure for routine immunization.
Correlating this with the figure above, it appears that
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in Gavi-transitioning countries the growth in routine
immunization spending was propelled by an increase in
spending for vaccines. On the other hand, the increase
in vaccine spending seems outpaced by non-vaccine
expenditures in high-income countries.

Table A8.1-2: Government expenditure on vaccines as a percentage of government expenditure on

routine immunization

Classification
Low-income countries
Gavi-eligible countries in transition
Non Gavi-eligible middle-income countries

High-income countries

Conclusion

Of the 104 countries included in the analysis,

67 reported increased government spending on routine
immunization relative to their baseline levels: the
population-weighted global average increased by 17%
from US$ 26.10 to US$ 30.51 per live birth.

Beyond the global trend, regions report different
patterns and trends over the period: from high increases
reported by the Western Pacific Region to a decrease in
the European Region; from relatively low expenditure
per live birth in the African Region, South-East Asia
and the Eastern Mediterranean Regions to quite high
average expenditures in other regions. These disparities

Acknowledgments

The analysis of the immunization financing has
been prepared by Claudio Politi and Robert Totanes,
with contributions from Nikhil Mandalia, Tania
Cernuschi and Kamel Senouci (WHQO); Tine Hein

Baseline 2013-2015
46.94% 50.21%
54.95% 71.20%
84.43% 87.74%
87.62% 78.25%

would require specific regional and country analyses,
in particular to assess if the financial resources
allocated to immunization are adequate to achieve the
GVAP goals.

Disaggregated data suggest also that the overall global
spending growth can be attributed mostly to high-
income countries. However, Gavi-eligible countries,
low-income countries and those in transition report
modest increasing trends of 8% and 14%, respectively.
Non Gavi-eligible middle-income countries report a
relatively low increase of only 3% over the period.

(UNICEF-SD); Alice Abou Nader (John Snow, Inc.);
Yvette Madrid (SAGE Decade of Vaccines Working
Group member); Logan Brenzel (BMGF); and Santiago
Cornejo (Gavi Alliance).



page 144 Monitoring results: goals, strategic objectives and indicators

Table A8.1-3: Government expenditure on routine immunization by country?®, African Region

Country Income 2010 2011 2012 2013 2014 2015
Seychelles HIC 2721 2067 4419 13159 22222 4945
Botswana UMC 1593 3237 63.61  171.69
Equatorial Guinea UMC 1.40 2.30 6.77 7.60
Madagascar LIC 0.55 1.19 1.70 2.67 3.36 4.02
Uganda LIC 1.96 3.13 9.91
Nigeria LMC 3.68 700 1694
Congo LMC 319 488 947 1048 1551 1138
l())fe$:g§::gc fepubhc LIC 0.64 0.62 1.48 1.62 122 0.98
Burundi LIC 0.69 0.74 1.00 124 1.67 1.42
Guinea LIC 0.77 4.09 2.98 3.62 6.71 234
Sierra Leone LIC 3.46 2.74 2.02 6.11 7.56
Rwanda LIC 5.90 6.41 6.92 7.08 680  13.97
gﬁ;:iilzepubhc of LIC 434 5.42 3.04 2.80 762 11.60
Cote d’Ivoire LMC 7.19 478 1312 1124 7.55 7.43
Mauritania LMC 6.48 3.87 322 315 12.86 6.22
ls)?;’ngze and LMC 7416 6600 10283 12215 9348 5821
Mozambique LIC 3.68 413 461 5.82 5.08 435
Chad LIC 6.98 0.64 6.14 5.09 3.39 451
Mali LIC 9.66 6.29 3.04 5.23 735 1370
Eritrea LIC 248 2.51 2.58 2.65 2.64 2.72
Swaziland LMC 53.90 6794 5805 5497 4873  90.97
g:;zjlli ffman LIC 0.52 1.06 0.41 0.85 0.97 0.43
Benin LIC 6.50 5.40 5.51 5.62 5.53 5.45
Zambia LMC 2646 4011 4053 4088 17.48
Burkina Faso LIC 5.78 5.99 5.27 458 5.00 5.39
Ethiopia LIC 13.80 1.79 942 1154 1362
Kenya LMC 421 429 4,01 3.73 341 3.11
Zimbabwe LIC 2949 3043 1687 2477 2695
Cameroon LMC 6.76 7.81 3.48 5.33 591 5.58
Togo LIC 1807 1950 2270 2138 363 17.50
Gabon UMC 6536 3050 3247 3317 2596 8.72
Malawi LIC 5.60 5.30 210 2.53
Comoros LIC 16.15 12.34 8.65 4.15 2.02 7.58

Population-weighted average

2010-
2011
Average

23.94
24.15
1.85
0.87
1.96
3.68

4.03
0.63

0.72
243
3.46

6.15
4.88

598

5.17
70.08

3.90
3.81
7.98
2.50

60.92
0.79

5.95
33.28
5.88
13.80
4.25
29.49
7.28
18.78
47.93
5.45
14.24

6.27

2013-
2015
Average

134.42
117.65
7.19
3.35
6.52
11.97

12.46
1.27

1.44
4.22
523

9.28
7.34

8.74

7.41
91.28

5.08
4.33
8.76
2.67

64.89
0.75

5.53
29.18
4.99
11.53
3.42
22.86
5.61
14.17
22.62
2.32
4.58

8.56

Change

462%
387%
288%
284%
233%
225%

209%

102%

102%
74%
51%

51%

51%

46%

43%

30%

30%
14%
10%

7%

7%

-5%

-7%
-12%
-15%
-16%
-20%
-22%
-23%
-25%
-53%
-58%
-68%

37%

® Population-weighted average in US$ per live birth. LIC, low-income country; LMC, lower-middle-income country; UMC, upper-middle-income

country; HIC, high-income country.
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Table A8.1-4: Government expenditure on routine immunization® by country, Region of the Americas

2010~ 2013-
Country Income 2010 2011 2014 2015 2011 2015 Change
Average Average

Dominican Republic ~ UMC 1407 1953 2735 8259 3723 3742 16.80 5241 212%
Saint Lucia UMC 2686 1945 2960 3991 2696 9520 23.16 54.02 133%
Guatemala LMC 3072 3135 7041 5180  60.64 9119 31.04 67.88 119%
Guyana UMC 8245 6161 10848 13352 12967  127.61 72.03 130.27 81%
Barbados HIC 14400 28810 9621 11497 57117 | 21605 343.07 59%
Argentina HIC 7475 25408 20921 15503 24423 34300 | 16441 247.42 50%
Dominica UMC 1611 5360  57.99 5038 4307  60.75 34.86 51.40 47%
zar‘:r:g;z:m andthe e 2620 1751 2229 2438 3695 3075 21.86 30.69 40%
Paraguay UMC 5820 13399 24384 17815 11259  103.31 96.10 131.35 37%
Bahamas HIC 128.66 10528 13068 12374 16152 16879 | 11697 151.35 29%
Venezuela (Bolivarian
Republic of) UMC 5165 7684  80.03 7272 8681  81.05 64.24 80.19 25%
Colombia UMC 7503 12916 12064 14993 13249 9956 | 102.09 127.33 25%
Panama UMC | 24973 35795 31932 34584 34213 42020 | 303.84 369.39 22%
Nicaragua LMC 8544 6453 6645 8484 9022  96.18 74.99 90.41 21%
Brazil UMC | 21469 18006  157.93  189.88 27926 22623 | 197.37 231.79 17%
Uruguay HIC 14988 17253 16723 16179  207.00 18535 | 161.20 184.71 15%
gt‘;lti:i’afsplurinaﬁo“al LMC 4828 4987 4578 4028 5980 6299 49.07 54.36 11%
Cuba UMC | 18152 17474 15484 12922 22418  227.52 | 178.13 193.64 9%
Honduras LMC 5849 7077 4895 5600 6318  81.43 64.63 66.87 3%
Grenada UMC 5321 3816 5659 3667 4741  57.46 45.69 47.18 3%
El Salvador LMC 11395 13803 9386 10569 9438 13958 | 12599 113.22 -10%
Peru UMC | 21999 14607 19798 9699 11493  257.63 | 183.03 156.52 -14%
Saint Kitts and Nevis HIC 2818 2251 2462 3027 2608 7.40 25.35 21.25 -16%
Ecuador UMC | 15321 16139 14615 9598  130.66 16535 | 157.30 130.66 17%
Belize UMC 5485 6679 3744 4096 4775 5577 60.82 48.16 21%
Mexico UMC | 204.48 14691 8545 | 204.48 116.18 -43%
Jamaica UMC | 18275 6973 7116 7022 3341 3666 | 12624 46.76 -63%
Suriname UMC | 11772 11611 3421 2605 | 11691 30.13 74%

Population-weighted average 158.91 158.55 0%

® Population-weighted average in US$ per live birth. LIC, low-income country; LMC, lower-middle-income country; UMC, upper-middle-income
country; HIC, high-income country.
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Table A8.1-5: Government expenditure on routine immunization® by country, Eastern Mediterranean Region

Country Income 2010 2011 2012 2013 2014 2015
Dijibouti LMC 3637 3142 6458 7365 7840  82.07
Iorsn (eIt e 12.45 12.33 18.06 1810 2920 2594
Lebanon UMC 4415 3712 4546 5542 6140  86.38
Sudan LMC 322 278 6.36 5.46 469 3.96
Jordan UMC 7624 7428 8728 10028 9935  141.44
Tunisia LMC 1439 3078 2906 2903 2918  27.40
Yemen LMC 486 5.05 6.95 7.09 7.48 1.26
Afghanistan LIC 2.15 2.28 251 1.14 1.73 231
Pakistan LMC 8.18 12.02 5.81 6.40 4.08

Population-weighted average

2010-
2011
Average

33.89
12.39

40.63
3.00
75.26
22.58
4.95
2.21
8.18

8.97

2013-
2015
Average

78.04

24.41

67.73
4.70
113.69
28.54
5.28
1.73
5.43

10.53

Change

130%

97%

67%

57%

51%

26%

7%

-22%

-34%

17%

® Population-weighted average in US$ per live birth. LIC, low-income country; LMC, lower-middle-income country; UMC, upper-middle-income

country; HIC, high-income country.

Table A8.1-6: Government expenditure on routine immunization® by country, European Region

Country Income 2010 2011 2012 2013 2014 2015
Armenia LMC 15.27 20.36 25.55 56.58 88.15 98.55
Republic of Moldova LMC 15.55 32.16 49.14 44.60 28.90
Uzbekistan LMC 4.97 9.56 9.44 13.97 12.90
Kyrgyzstan LMC 5.28 5.11 5.00 5.31 5.55 14.93
Georgia UMC 35.47 49.47 18.58 41.22 62.88 60.07
Finland HIC 383.31 460.53 426.83 404.19 430.99
Iceland HIC 269.80 386.54 441.03 383.89 325.03 245.74
Netherlands HIC 649.06 647.23 642.93 665.94 600.43 533.76
Andorra HIC 806.44 869.08 808.00 849.34 743.13 553.33
Tajikistan LMC 5.24 6.23 3.64 4.03 4.43 4.91
Bulgaria UMC 254.37 435.12 346.95 211.08 311.50 238.27
Azerbaijan UMC 32.49 30.42 28.63 28.59 10.88 15.07

Population-weighted average

2010-
2011
Average

17.81
15.55
7.26
5.19
4247
421.92
328.17
648.14
837.76
578
344.75
31.45

109.27

2013-
2015
Average

81.09
40.88
13.43
8.60
54.72
417.59
318.22
600.04
715.26
4.45
253.62
18.18

100.50

Change

355%

163%

85%

66%

29%

-1%

-3%

-7%

-15%

-22%

-26%

-42%

-8%

* Population-weighted average in US$ per live birth. LIC, low-income country; LMC, lower-middle-income country; UMC, upper-middle-income

country; HIC, high-income country.
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Table A8.1-7: Government expenditure on routine immunization® by country, South-East Asia Region

2010- 2013-
Country Income 2010 2011 2012 2013 2014 2015 2011 2015 Change
Average Average
Democratic People’s
. LIC 3.98 13.65 24.87 23.84 23.73 8.82 23.78 170%
Republic of Koreea
Thailand UMC 32.18 35.04 53.78 51.00 46.66 80.07 33.61 59.24 76%
Nepal LIC 8.07 4.79 3.36 7.88 3.57 12.35 6.43 7.93 23%
Sri Lanka LMC 35.06 9.50 25.25 41.59 18.68 14.82 22.28 25.03 12%
Bangladesh LMC 7.76 7.39 6.15 522 7.58 9.80 7.58 7.54 -1%
India LMC 3.70 4.07 5.73 3.60 3.89 3.63 3.89 3.71 -5%
Indonesia LMC 10.83 12.99 12.88 12.81 9.36 11.19 11.91 11.12 -7%
Timor-Leste LMC 21.77 7.40 4.61 7.64 9.26 15.60 14.58 10.83 -26%
Bhutan LMC 19.18 12.24 47.48 6.75 6.70 15.71 6.73 -57%
Population-weighted average 6.22 6.67 7%

® Population-weighted average in US$ per live birth. LIC, low-income country; LMC, lower-middle-income country; UMC, upper-middle-income
country; HIC, high-income country.

Table A8.1-8: Government expenditure on routine immunization® by country, Western Pacific Region

2010- 2013-
Country Income 2010 2011 2015 2011 2015 Change
Average Average
Lao People’s
Blasaetie Rauis LMC 1.82 1.61 1.41 1.40 25.03 37.69 1.71 21.38 1148%
Republic of Korea HIC 74.18 142.17 449.50 852.38 1,073.83 108.18 791.91 632%
Malaysia UMC 84.13 87.21 90.09 92.89 377.63 85.67 235.26 175%
Mongolia LMC 22.47 19.42 36.35 38.08 40.14 22.47 38.19 70%
Papa New Guinea LMC 5.33 8.10 15.05 10.03 15.47 5.84 6.71 10.44 56%
New Zealand HIC 890.47  876.72 91575 1,108.63  1,296.51 1,334.67 883.60 1,246.60 41%
Viet Nam LMC 5.63 6.76 7.25 7.05 8.34 9.65 6.20 8.35 35%
Marshall Islands UMC 14.37 19.17 20.07 21.07 22.12 23.22 16.77 22.14 32%
China UMC 18.08 18.77 19.12 18.52 18.75 21.86 18.42 19.71 7%
Philippines LMC 23.15 19.99 24.10 28.07 23.15 24.05 4%
Vanuatu LMC 19.03 17.56 16.14 17.08 18.03 13.24 18.30 16.12 -12%
Cambodia LMC 7.57 8.31 7.23 6.16 6.33 6.50 7.94 6.33 -20%
Solomon Islands LMC 59.70 59.60 69.98 44.67 19.31 11.48 59.65 25.15 -58%
Population-weighted average 23.38 42.88 83%

* Population-weighted average in US$ per live birth. LIC, low-income country; LMC, lower-middle-income country; UMC, upper-middle-income
country; HIC, high-income country.
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ANNEX 8.2: “Vaccine price report 2016”

Background & Objectives

There are several trends in the vaccine market that are
worth highlighting, in order to give some context around
the issues of vaccine price affordability and transparency.
Confirming the trends of recent years, the vaccine
market continues to consolidate, with manufacturers
focusing on certain families of vaccines and/or
geographies. For some antigens, the demand can also
concentrate on one particular product over other
options (e.g. 95% of countries reporting rotavirus prices
through V3P purchase the same product). Meanwhile,

it is worth noting that new product presentations

are also arriving on the market, like the PCV 4-dose
presentation expected to be available for Gavi-eligible
countries in the coming 1-2 years.®

In recent years, many countries have been confronted
with shortages, as described in the Chapter 7 on vaccines
stockouts events of this report. These shortages have
happened for several reasons linked to both supply and

Table A8.2-1: GVAP vaccine price indicators

demand factors. For instance middle-income countries
are introducing new vaccines that were until now
mostly used in high-income countries, such as aP-
combination vaccines.

In this context, WHO Member States have raised

the issue of price transparency and vaccine price
affordability over the past few years, which was
addressed in resolution WHAG68.6 (2015) specifically
the issues of access to sustainable financing, supplies
of affordable vaccines for low- and middle-income
countries, vaccine price transparency and support for
market-shaping initiatives.

Responding to Member States requests and in line with a
provision in resolution WHA®68.6, the 2016 GVAP price
report provides i) an update on the established GVAP
price indicators (2013) — Table A8.2-1 - and ii) a review
of challenges and activities conducted in support of
vaccine affordability.

Indicator Goal

1 - Number of countries sharing price information through the V3P
platform? by WHO region

2 - Annual average or unit vaccine prices as data permit:

a. annual weighted average price (WAP) of vaccine, weighted by
volume purchased, over time in relationship to procurement
mechanism;

b. unit prices of vaccines in relationship to country level of
income and volume;

¢. minimum-maximum price range by country level of income

Monitoring country progress in sharing pricing data over time

This indicator aims to:
« facilitate country planning for the introduction of new vaccines;

« and increase country and global knowledge of the vaccine market

and price trends

® The Vaccine product, Price and Procurement (V3P) project is a platform to provide information on vaccine prices and procurement. The V3P
database collects data from participating countries, as well as the PAHO Revolving Fund and UNICEF Supply Division. The V3P website is available

at: www.who.int/immunization/v3p.

Reporting on the indicators

It should be noted that comparing vaccine prices is
challenging due to the complex nature of vaccine
products and markets. Limitations of the V3P price
database include: limited availability of historical data
(the database was launched in June 2014) with changes
in country participation from one year to another;

imbalance in the number of countries reporting from
each region, which can skew analyses towards trends
specific to one particular region; limited collection of
variables on procurement systems, which limits the
scope of analyses possible to understand factors that
may influence prices. Information contained in the V3P

% http://www.gavi.org/library/documents/gavi-documents/guidelines-and-forms/pcv-4-dose-vials-fags/
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database is provided by participating countries and/or
organizations procuring on behalf of countries that have
agreed to share vaccine price and procurement data with
V3P; participating countries are solely responsible for
the accuracy of the data provided.

Note also: throughout the report and to follow the
regular WHO/UNICEF JRF collection process,
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data collected in 2016 refer to 2015 data. Graphs
presented here only use data collected and cleaned
before the 30™ of June 2016. Prices are given in US
dollars per dose. Small discrepancies in prices published
may occur due to the use of an exchange rate to convert
prices in local currencies to US dollars.

INDICATOR 1: NUMBER OF COUNTRIES SHARING PRICE BY

WHO REGION

As of 30 June 2016, 50 countries have shared 2015 data
with V3P, with participation registered from five out of
six WHO regions (Figure A8.2-1). This is a 25% increase
compared to last year (40 countries). The majority

of reporting countries are self-procuring or “mix-
procuring”® (74%), middle-income countries (64%) and
either are not eligible for Gavi Alliance support (70%)

or transitioning out of it (14%). These are the countries
that can benefit the most from price transparency;,

as they negotiate their own prices or will soon lose Gavi
Alliance support.

Data collection is expanding to new geographies:

13 new countries have shared price information for the
first time this year. Only 26 non Gavi-eligible middle-
income countries (and not benefitting from the PAHO
Revolving Fund) remain outside of the V3P platform,
including 14 countries that are self-procuring or mix-
procuring®. Countries in the European and Western
Pacific Regions have made great strides to maintain
and increase participation in the platform (the former
remains the region with the highest participation this
year). Countries in the African Region have made

an important achievement as well, particularly in the
subregions of Eastern and Southern Africa, where
100% of middle-income countries are now reporting
price information.

At present, the V3P database - including data shared
by individual countries, the PAHO Revolving Fund

6

8

Countries that both self-procure vaccine and use UNICEF to do so.
6

L]

and are currently in the “accelerated transition phase”.
6!

6

3 8

procurement of vaccines is decentralized.

and UNICEF-SD - covers about 70% of the world,

both in terms of number of countries and birth cohort
(Figure A8.2-2). This represents incredible progress
compared to the limited transparency that existed on

the vaccine market in 2013, prior to the launch of the
V3P project, when only UNICEF-SD and the PAHO
Revolving Fund published data that was easily accessible.
Price transparency has been achieved thanks to the
willingness and efforts of countries, WHO regional
offices and partner organizations.

Reasons for not participating are not known for all
countries but are usually connected to two main issues.”
The first one is the lack of knowledge about the V3P
project and database. While linking of the V3P project
to the well-known JRF process for data collection has
provided great awareness, the project remains relatively
new and not always known to countries. Additional
communication efforts are required to increase the
visibility of the initiative and to enhance country use

of data. Sustainable human and financial resources for
these efforts are lacking, however. The second issue
concerns country inability to share price information.
This can be due to procurement being organized outside
of the national authorities (e.g. delegated to a third
party or decentralized to districts or service providers)
or to contractual agreements preventing the disclosure
of vaccine prices. On the latter point, efforts should be
made to discuss with country governments the risks and
benefits of such clauses by vaccine manufacturers.

Countries that are currently transitioning out of Gavi Alliance support are those that have passed the eligibility threshold of US$ 1580 gross national income (GNI) per capita

Excludes countries having access to the PAHO Revolving Fund and countries known to procure their vaccines through UNICEF-SD.
In Europe, out of 24 countries not sharing price information, 6 countries reported not being able to do so because of confidentiality issues and 5 countries because
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Figure A8.2-1: Number of countries reporting vaccine price data by WHO region over time
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Figure A8.2-2: Coverage of the V3P database, including data shared by individual countries, the PAHO
Revolving Fund and UNICEF
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INDICATOR 2: ANNUAL AVERAGE OR UNIT VACCINE PRICES AS
DATA PERMITS

Note: for all the indicators below, data were selected for 2a - Annual weighted average price

one antigen for data visualization purposes. The full set (WAP) of vaccine, weighted by volume
of data is available on the V3P website at www.who.int/ : & Y

immunization/v3p. purchased, over time in relationship to

procurement mechanism

With now three years of data available (2013-2015),
some analyses of price over time could be conducted,
but at this point did not allow for strong conclusions
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regarding a potential upward or downward trend in
prices. For vaccines with clear increase or decrease

in price, these sharp movements could sometimes be
explained by changes in the V3P sample (new countries
with specific characteristics joining the database) or by
the fact that some countries managed to get lower prices
through switching products.

The data trend is particularly compelling for the HPV
vaccine in middle-income countries (Figure A8.2-3).
In 2013, only two reporting middle-income countries
had introduced an HPV vaccine and the prices were
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quite high (range of US$ 54-93 per dose). Large volumes
purchased by these countries created a big drop in the
average price (WAP from US$ 66 in 2013 to US$ 15

in 2014). During the same time period, the country
paying the highest price in 2013 switched from one
HPV product to another, lowering its per-dose price
from US$ 93 in 2013 to US$ 46 in 2014 (and managed
to further reduce the price to US$ 27.5 in 2015).

More countries with large purchase volumes joined the
database and lowered the price even further in 2015
(WAP at US$ 10.3). A similar trend is seen for PCV
(Figure A8.2-4).

Figure A8.2-3: Weighted average price® of the HPV single-dose vaccine in non Gavi-eligible self-procuring

middle-income countries, 2013-2015
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® Price is weighed by volume procured.

Similar to last year, countries procuring through a
pooled procurement mechanism get lower prices than
self-procuring countries. (However, as new countries
with large birth cohorts are joining the database,
minimum prices for self-procuring countries get closer

to prices obtained by pooling mechanisms such as the
PAHO Revolving Fund.) This finding confirms the idea
that pooled procurement, either through established
mechanisms or by joining volumes with larger countries,
is an interesting option for small countries.
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Figure A8.2-4: Comparison of min.-max. and median prices obtained by self-procuring middle-income
countries and PAHO’s Revolving Fund for PCV, 2013-2015
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LMICs, lower-middle-income countries; UMICs, upper-middle-income countries

2b - Unit prices of vaccines in relationship to ~ countries procuring several hundred thousand or even

country level of income and volume millions of doses annually. Indicator 2a even showed
that some of these large countries manage to reach a
As opposed to last year and with new large countries price level similar to what can be obtained through

joining the database this year, a small but consistent link pooled pr ocurerpent mthamsms. However, the impact
can be seen between volume and price for most vaccines of volume on price remains small, and suggests that

(Figure A8.2-5), particularly visible for very large many other factors besifles volumes procured can
influence prices of vaccines.

Figure A8.2-5: Price by volume procured for the MMR single dose vaccine in self-procuring countries, 2015
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UMICs, upper-middle-income countries; HICs, high-income countries.
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2¢ - Minimum-maximum price range by
country level of income

Analyses of the current data show that for most vaccines,

the price is higher and the range wider among higher-
income countries/groups (Figure A8.2-6) — a similar
trend to that seen last year. This is particularly visible in
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the new vaccines market where the price range can be
substantial within and across income groups. This shows
that many manufacturers apply a tiered-pricing system
that takes income level into consideration. However,
price ranges for each income group overlap, which also
indicates that some poorer countries pay more than
some wealthier countries — and that factors other than
income level seem to influence vaccine pricing.

Figure A8.2-6: Minimum, maximum and WAP? by income level for PCV, 2015
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LIC, lower-income country; LMIC, lower-middle-income country; UMIC, upper-middle-income country; HIC, high-income country.

* Price is weighed by volume procured.

High product differentiation in some vaccine markets
leads to several products co-existing simultaneously
with a very wide price range. For instance the pertussis
vaccine exists in whole-cell and a-cellular form,

and has been combined with other antigens to form
combination vaccines. In the V3P database, countries
have reported using eight distinct pertussis-containing
vaccines (four containing whole-cell pertussis, wP™,
and four containing a-cellular pertussis, aP”*). High-

7 DTwP, DTwP-Hib, DTwP-HepB and DTwP-HepB-Hib
7 DTaPR, DTaP-Hib, DTaP-IPV, DTaP-Hib-IPV and DTaP-HepB-Hib-IPV

income countries tend to use the more sophisticated
and expensive products, and middle-income countries
are now beginning to introduce these vaccines in their
national programmes (Figure A8.2-7). This product
differentiation leads to a wide range of prices paid
across income groups (Figure A8.2-8) as well as less
flexibility in case of shortages (as products may not be
interchangeable and not all products are registered in
all countries).
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Figure A8.2-7: Percentage of countries in each income group using wP- and aP-containing products,* 2015
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* Note that the percentage can be greater than 100% if a country uses both wP- and aP-containing vaccines.

Figure A8.2-8: Comparison of WAP* for wP- and aP-containing products by income level, 2015
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Challenges and activities conducted by who and
partners in the area of pricing & affordability

Countries face various challenges in order to access April 2015.” WHO and partners are active across all the
affordable vaccines. These have been described in the areas described in Table A8.2-2 below.
Middle Income Country Strategy, endorsed by SAGE in

Table A8.2-2: Ongoing efforts to develop solutions to increase access to price information and to
influence market dynamics

Identified issue: Information asymmetry, lack of vaccine price information

Solution: Providing access to price and contract information

« Impact on affordability: Better access to price information allows countries to be better equipped for decision-making, budgeting and
negotiations.

o Partners engaged: WHO (V3P), UNICEF-SD, PAHO (Revolving Fund), MSF (Access Campaign)

« Examples of activities and impact: More and more countries are joining V3P and using its vaccine price information. Member States
report that price transparency is useful to facilitate country planning, understand what factors may influence prices, make informed
decisions regarding vaccine introduction and improve negotiations with manufacturers.! At the global level, transparency helps to
understand the vaccine market and may be used to monitor the effects of demand & supply-related initiatives (e.g. market shaping
initiatives). WHO continues to manage the V3P database and disseminate information to Member States, with data being contributed by
partners UNICEF-SD and the PAHO Revolving Fund (both partners publish vaccine price information directly on their websites as well?).
For example, a workshop was organized in Europe in December 2015 to help countries make use of the price information available to them.

» Direction: Work on price transparency needs to be continued to maintain and increase country participation. Communication about and
advocacy for V3P must be strengthened, so Member States are made aware of these price transparency mechanisms and can make use
of the data in V3P. To that end, WHO regional offices are encouraged to organize workshops on procurement and sustainable access to
vaccines that can inform countries on how price data can translate into actions. In the future, WHO would like to continue coordinating
activities in this area at the regional and global levels, not only for vaccines but for medicines as well. To that end, WHO is currently
working on the organization of a “fair pricing of medicines” forum for 2017.

o In line with its global commitment to transparency, UNICEF regularly publishes historic, current and future awarded prices for all vaccines
for which it has established long-term arrangements with suppliers. In order to allow for more informed decision-making especially in
non Gavi-eligible middle-income countries, UNICEEF is stepping up its efforts to publish additional information on country-specific
procurement transactions conducted outside of long-term arrangements.

Identified issue: high prices for new vaccines and lack of competition

Solution: Influencing market dynamics to reach security and affordability of supply

» Impact on affordability: Market dynamics play a fundamental role in setting the price and availability of vaccines. A healthy market with a
strong manufacturer-base is a key element of affordable vaccines and availability of supply.

» Partners engaged: UNICEF, BMGE, Gavi Alliance

» Examples of activities and impact: The Gavi Alliance has met and exceeded its goals fixed for 2011-2015, as efforts to improve vaccine
markets have led to increased competition and diversification of the manufacturing base: in 2015, 17 manufacturers were producing
WHO prequalified vaccines suited to the needs of Gavi-supported countries, from only five Gavi vaccine suppliers in 2001. These efforts
have increased vaccine security in some markets (particularly visible on the pentavalent market) while reducing the price of several
vaccines such as pentavalent, PCV and rotavirus vaccines.>* The evolved market dynamics have allowed UNICEEF to also negotiate
supply arrangements for pentavalent vaccines on behalf of non Gavi-eligible middle-income countries at significantly reduced prices and,
most recently, at parity with those prices paid by Gavi.

o Gavi has also developed the Access To Appropriate Pricing (ATAP) framework in collaboration with partners in order to ensure that
countries transitioning out of Gavi-support would get access to “Gavi prices” for some vaccines® and for a certain period of time after they
become fully self-financing, thus supporting the sustainability of programmes in these countries.®

2 http://www.who.int/immunization/programmes_systems/sustainability/mic_strategy/en/
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Identified issue: high prices for new vaccines and lack of competition

Solution: Influencing market dynamics to reach security and affordability of supply

» The BMGEF continues to focus on providing research and development funding to increase competition and the supply base for key
vaccines — with a particular emphasis on newer vaccines or vaccines with large impact profiles within the Gavi Alliance’s portfolio. Vaccines
of particular interest include PCV, rotavirus, IPV, HPV, measles, and a number of pipeline vaccines not yet part of Gavi’s portfolio. In most
cases, development funding is tied to global access terms for Gavi-supported countries. In certain cases, BMGF uses innovative financial
instruments to enable lower pricing in collaboration with other partners involved in market dynamics work.”

« Direction: In response to changing market dynamics, innovation in procurement will be done by UNICEF (e.g. multiphase tenders).
The Gavi Alliance is paying attention to the impact that its market-shaping activities may have on other countries and will be monitoring
this in the future.? Some clarification and communication work may be needed to make sure that ATAP translates into predictable pricing

for Gavi-transitioning countries.

' For more information about the JRF and WUENIC coverage data, please refer to GVAP Secretariat Report 2013, Annex 1 “Understanding immunization coverage data:
WHO-UNICEF JRF and WUENIC”, pp. 133-37 (http://www.who.int/entity/immunization/global_vaccine_action_plan/GVAP_secretariat_report_2013.pdf?ua=1).

2 For more information about the JRF and WUENIC coverage data, please refer to GVAP Secretariat Report 2013, Annex 1 “Understanding immunization coverage data:
WHO-UNICEF JRF and WUENIC”, pp. 133-37 (http://www.who.int/entity/immunization/global_vaccine_action_plan/GVAP_secretariat_report_2013.pdf?ua=1).

3 This refers to the 75 countries where more than 95% of all maternal and child deaths occur (including the 49 lowest-income countries) according to the Countdown

collaboration (http://www.countdown2015mnch.org).

4 The database can be found at: http://apps.who.int/gho/data/node.main.HE-1540?lang=en.

5 The tool can be found at: https://whoequity.shinyapps.io/HEAT/.

5 For more information about the JRF and WUENIC coverage data, please refer to GVAP Secretariat Report 2013, Annex 1 “Understanding immunization coverage data:
WHO-UNICEF JRF and WUENIC”, pp. 133-37 (http://www.who.int/entity/immunization/global_vaccine_action_plan/GVAP_secretariat_report_2013.pdf?ua=1).

7 Based on the weighted average of coverage of a set of eight preventative and curative interventions; the CCl gives equal weight to four stages in the continuum of care:
family planning, maternal and newborn care, immunization and case management of sick children. The weighted average for a group (e.g. a country or a wealth quintile)
is calculated as FPS is family planning needs satisfied, SBA is skilled birth attendant, ANCS is antenatal care with skilled provider, DPT3 is three doses of diphtheria—
pertussis—-tetanus vaccine, MSL is measles vaccination, BCG is BCG (tuberculosis) vaccination, ORT is oral rehydration therapy for children with diarrhoea, and CPNM is
care seeking for pneumonia. More information at: http://www.countdown2015mnch.org/documents/2015Equity/2015_CD_equity_profiles_all.pdf.

As stated above, and aligned with previously mentioned
resolution WHA68.6 on the GVAP and in the GVAP
price report 2015, there are other factors that influence
the price of vaccines and these are presented under the
“Sustainable financing and supply for immunization”

Conclusion

Access to vaccine price information has been perceived
as an important element to ensure access to affordable
vaccines by all countries, and in particular countries that
self-finance their vaccines.

This year, 50 countries have shared vaccine price
information (+25% compared to last year) and
combined data from all sources included in the V3P
database (UNICEF-SD, PAHO Revolving Fund and
individual countries) now cover about 70% of the
world. While progress can still be done to improve
the transparency of the market, it is important to
acknowledge that information on vaccine prices now
exists. Moving forward, efforts will need to concentrate
on ensuring countries make good use of available
price information to inform their introduction and
procurement decisions.

section of the report. These areas are interrelated and
actions in every areas are necessary in order to have
a significant positive impact on sustainable access to
vaccines in all countries.

Increase in price sharing participation, particularly

from large countries, has allowed WHO to refine the
findings of last year. For instance, it is now possible to
more visibly observe the relationship between price

and income levels. Pooled procurement mechanisms

still manage to secure lower prices than self-procuring
countries, except for self-procuring countries purchasing
large volumes. There is also a small but consistent
impact of volume on price for most vaccines. For certain
vaccines, such as the pertussis vaccines, the data allows
for interesting visualization of market segmentation and
product preferences between developing countries and
countries with higher incomes - with very strong price
differentiation. WHO and partners remain very active in
this area and will look at maintaining price transparency,
strengthening the use of pricing data at country level,
and key actors will increase their scope of work in the
area of market shaping.
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ANNEX 8.3: “Immunization programmes have
sustainable access to predictable funding, high-
quality supply and innovative technologies: number
of vaccine delivery technologies (devices and
equipment) that have received who prequalification

(Indicator SO6.5)”

Highlights

o A total of 284 products had been prequalified as
of 31 December 2015 compared to 163 in 2010,
corresponding to a 74% increase between 2010
and 2015.

o A freeze protection testing protocol was developed
and published in 2015, which enables the
classification of devices according to their ability
to prevent freezing. Appliances are graded A, B or
C (grade A being the best performing and grade
C being the poorest performing). This protocol
has been incorporated into the specification and
verification protocol for ice-lined refrigerators
(ILRs) and solar direct-drive (SDD) refrigerators.

o Specifications have been developed for freeze-
free vaccines carriers and cold boxes as well as for
energy harvesting controls for SDD devices.

o Specifications for refrigerated vehicles have been
drafted and contact with industry is ongoing to
enable inputs for finalization.

« A generic field evaluation protocol was published
in 2016. This protocol serves as a template for field
testing new technology. The aim is to provide a
minimum amount of field-performance data before
full prequalification for new technology.

The number of products (cold-chain equipment, injection devices and others) that have been
prequalified by the WHO performance, quality and safety (PQS) system as of 31 December
2015, as compared to the number of prequalified products on 31 December 2010, which was 163

DEFINITION OF INDICATOR products

The indicator does not take into account the number of products that might have entered the list
and been withdrawn in the interim period. Therefore, it is just the difference between two data

points
TARGET None specified

DATA SOURCES

The WHO PQS programme database

Data reflect the difference of the number of products that were listed in the PQS as prequalified on
31 December 2010 and those as of 31 December 2015. The record of the date after each change of a
products status ensures the quality of data

COMMENTS ON DATA QUALITY

Background

The performance, quality and safety scheme for the
prequalification of equipment selects immunization
equipment to be purchased by UN agencies. It requires

the industry to comply with criteria of performance,
quality and safety based on an assessment by
independent, WHO-accredited laboratories. For more
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details please refer to the GVAP Secretariat report 2015, website: http://apps.who.int/immunization_standards/

referenced elsewhere in this document, or to the PQS vaccine_quality/pqs_catalogue/.
Results
Innovation: The WHO Prequalification Team (PQT) four times in 2015 and has already met twice in 2016.
responsible for the PQS Catalogue and PQS working From 2015 to 2016 this group worked on the following:
group partners have been exploring the need for large
cold rooms (> 40m?) to store vaccine in countries with « standard definitions for net volumes and
significantly large populations. PQT partnered with gross volumes to be included in the Vaccine
UNICEF-SD to provide advice to the Democratic Management Handbook”;
Republic of the Congo during development of the « development of standards for freezing capacity
specifications for their super large cold room (400m3). calculation for SDD freezers;
In the same light PQS is working with PATH and « specifications for freeze-free vaccine carriers and
UNICEF to develop specifications for solar cold rooms. cold boxes;

« specifications and verification protocol for
In 2015 a new field evaluation protocol was published by voltage stabilizers;
PQT to enable the collection of a minimum of data on « development of specifications for energy harvesting
performance for new technologies (where PQT had no controls for SDD refrigerators;

prior experience of their performance) in order to make  « began revising the specifications for safety boxes.
informed decisions before final prequalification.
Products: Procurement agencies today can choose

In 2014, a multipartner PQS specifications WG was between 284 PQS prequalified products from 75
established with WHO, UNICEF, PATH, Clinton Health manufacturers. This is a 74% increase from the 163
Access Initiative, Solar Electric Light Fund (SELF) and products that were available 31 December 2010.

the Gavi Alliance, with the objective of developing Availability of products has been increasing steadily
target product profiles (TPPs) for innovative solutions since 2008 (Table A8.3-1 and Figure A8.3-1).

and the revision of existing specifications. This WG met

Table A8.3-1: Number of prequalified products per year and per category, 2008-2016°

%
increase

Number of products

Description

PQ 2010 PQ 2011 PQ2012 PQ2013 PQ2014 PQ2015 PQ2016 220011(:
Cold rooms and related equipment 3 3 3 3 3 4 4 33.3%
Refrigerators and freezers 14 23 33 36 44 51 63 264.3%
Cold boxes and vaccine carriers 31 32 34 37 39 41 42 32.3%
Waterpacks 15 16 18 17 17 17 17 13.3%
Temperature monitoring devices 11 12 17 22 24 31 32 181.8%
AD syringes for immunization 30 27 29 33 36 39 39 30.0%
‘Waste management equipment 10 10 10 10 11 12 12 20.0%
Therapeutic injection devices 49 60 72 80 84 89 89 81.6%
Total 163 183 216 238 258 284 298 74.2%

PQ, WHO prequalification.
® As of 30 June 2016.

7 http://www.who.int/immunization/programmes_systems/sustainability/mic_strategy/en/
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Figure A8.3-1: Cumulative number of prequalified products per year, 2008-2016*
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ANNEX 8.4: “Immunization programmes have
sustainable access to predictable funding, quality
supply and innovative technologies: percentage of
doses of vaccine used worldwide that are of assured
quality (Indicator SOS.1)”

Highlights
» Two WHO international consultations on policy, sufficient quantity of high-quality yellow fever
methodology and a tool to assess (benchmark) vaccine worldwide.

NRAs were convened in Geneva in 2015.

The consultations welcomed WHO efforts and
activities on regulatory system strengthening
including harmonization and convergence among
different medial product streams including vaccines
and medicines. Furthermore, the consultations
provided valuable recommendations for finalization
and piloting of the WHO global benchmarking
tool, expected to be released by end 2016.

« In early 2016, WHO piloted a new business model
of regulatory system strengthening in Bangladesh.
Following the success of this pilot project,

WHO is organizing a meeting in September
2016 for inauguration of the global coalition with
extension of the model to other Member States.
Afghanistan will be the next Member State to
benefit from joining the coalition.

« Assessment of several countries including

« In April 201?: thf R'ussian Feder ation’s NRA Kazakhstan, Saudi Arabia and Serbia has been
met the vaccine indicators required by WHO initiated for 2016. WHO hopes to see these
following its assessment in 2015 that the NRA countries join the coalition of countries with

was suboptimal. The NRA’s functionality being functional NRAs by end 2016.
restored will significantly help ensure there is a

The proportion of vaccine doses used globally by national immunization programmes that are of

assured quality.
DEFINITION OF INDICATOR
Vaccines of assured quality include vaccines produced in a country with a functional national

regulatory authority (NRA), including vaccines prequalified by WHO™

TARGET 100% of vaccine doses by 2020

WHO database of prequalified vaccines

WHO-UNICEEF joint reporting forms (JRFs) (for number of doses used)

DATA SOURCES WHO assessments of NRAs

Additional information from vaccine manufacturers, NRAs and national control laboratories,
and national immunization programmes

7 http://www.who.int/immunization/programmes_systems/supply_chain/evm/en/index5.html
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Data sources, availability and quality

No additional information was available at the time
of the current report; please refer to the 2014 GVAP

Results

As of June 2016, WHO reported there were 43 vaccine-

producing countries”, of which 37 had functional NRAs,

as assessed by WHO (one more compared to June 2015)

Monitoring results: goals, strategic objectives and indicators

Secretariat report for more information on data sources
availability and quality.

(Figure A8.4-1). Twenty-two of the vaccine-producing
Member States were producing one or more WHO-
prequalified vaccines by the end of 2015 (vs 24 in 2014).

Figure A8.4-1: Number and percentage of Member States (vaccine-producing and non-producing) with

an NRA assessed as functional as of June 2016
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In terms of global population, there was no significant
change compared to 2014 as 69% (5.13 billion people)
still live in the 67 countries, both vaccine-producing

and non-producing, where there is direct oversight by
a functional NRA. However, Figure A8.4-2 shows that

non producing

even in the countries without functional NRAs, where
31% of the world’s population lives, people have access
to WHO-prequalified vaccines through their national
immunization programmes, as the vaccines offered are
produced in countries with functional NRAs.

Figure A8.4-2: Proportion of the global population living in countries with functional regulatory

oversight for vaccine in 2016 (millions)
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M Not functional

™ Functional

UN agency

Producing: Main source of vaccine comes from a vaccine-producing country.

Procuring: Main source of vaccine is self-procurement.
UN agency: Main source of vaccine comes through a UN agency.
Source: WHO Health Systems and Innovation, as of July 2016.

Overall, 97% (same figure of the year 2014) of the
global doses of vaccines used in national immunization

programmes are of assured quality (Figure A8.4-3).
This is well on the way to meeting the target of assured

7> WHO has defined “vaccine producing country” as a country that is able to produce human vaccine for at least 5% of national demand.
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quality of 100% of vaccine doses used by national more vaccine-producing countries are expected to
immunization programmes by 2020. achieve WHO functionality status by the end of 2020,
which makes it likely that the target for this indicator
The Russian Federation is one of only a few countries will be achieved by 2020. It worth mentioning that
producing yellow fever vaccine. WHO assessed several low- and middle-income countries recently
the Russian Federation’s NRA in April 2016, showed interest in producing vaccines in the near future.
and documented process improvements, which led to Should this materialize and these NRAs be prequalified
its functionality being restored. Viet Nam’s NRA has by WHO, this would increase the number of vaccine
now been functional since June 2015 and four to five producing countries.

Figure A8.4-3: Percentage of assured (blue) versus non-assured (red) quality vaccines used worldwide,
20152
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® Doses of vaccines reported mainly from country’s lot release and WHO/UNICEF JRF.

Source: WHO/Essential Medicines and Health Products, as of May 2016.
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9. VACCINE SAFETY

Highlights

« This is a new indicator to the GVAP Secretariat
report. It has been proposed by the Global Advisory
Committee on Vaccine Safety (GACVYS) following
a request by the SAGE DoV WG to include vaccine
safety in the GVAP monitoring framework.

« Safety surveillance is progressing in WHO
Member States. By 2015, 84 of 105 countries
reporting adverse events following immunization

DEFINITION OF INDICATOR

DATA SOURCES WHO-UNICEF JRFs

DATA AVAILABILITY AND

QUALITY Please see below

Background

The SAGE Decade of Vaccines WG requested the

DoV Secretariat to include a specific indicator on
vaccine safety in the GVAP monitoring and evaluation
framework. Indeed, vaccine safety is mentioned several
times in the GVAP:

« Strategic objective 5: Immunization programmes
have sustainable access to predictable funding, quality
supply and innovative technologies.

“..each country should develop the capacity to monitor
and assure the safe use of vaccines, in line with the
strategy defined in the WHO Global Vaccine Safety
Blueprint initiative” (1).

Number of AEFI reported by country per 100 000 surviving in
ratio of 10 based on an empirical analysis of JRF data since 2000

TARGET No target set

(AEFI) registered 10 or more annual reports per
100 000 surviving infants. This compares to 80 of
99 countries in 2010.

A majority of countries from the Americas and
European Regions meet the AEFI indicator,
whereas in the African, South-East Asia and
Western Pacific Regions one third or fewer
countries meet the indicator.

. The target is currently set at a

« Strategic objective 6: Country, regional and global
research and development innovations maximize the
benefits of immunization.

“The challenge is considerable in achieving understanding

of the adverse effects, finding ways to avoid them and

yet not compromising the known efficacy of the existing

product—and without incurring the costs of developing,

testing and registering a new product” (1).

Therefore the DoV WG solicited the GACVS to propose
an indicator to be included in the annual reporting
process. Following the proposition of several options by
the GACVS, the SAGE DoV WG validated the inclusion
of the indicator, defined as follows: “Number of AEFI
reported by country per 100,000 surviving infants per
year and per country” (2).
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Data limitations

As this indicator is based on a ratio, the numerator
and denominator do not reflect the same populations.
AEFI can be reported at any age, yet the denominator
is restricted to the population aged less than 1 year.
This choice reflects the fact that in a majority of
countries, the largest number of vaccine doses are
administered before 12 months of age. However,
depending on immunization schedules and coverage,
the number of vaccine doses administered per year in
a country can vary substantially for the same number
of surviving infants. The numerator can also include
AEFI from people vaccinated outside the infant age
group. However since the purpose of this indicator is to
encourage reporting of AEFI particularly from lower-
middle-income countries where there is hardly any
reporting, this indicator provides an indication that at
least a significant level of reporting is accomplished.
The following points should also be considered.

« This indicator may include data from both passive and
stimulated reporting components of the national AEFI
surveillance system.

« The numerator does not distinguish benign and
serious AEFI nor does it report data related to routine
immunization activities from those obtained through
supplementary activities.

« At this point, WHO is not in a position to review the
completeness of AEFI reports nor can it verify if or
how serious AEFIs are being investigated.

Results

Since the number of AEFI reported annually was
introduced into the JRE, there has been a steady
increase in the number of countries that indicate they
monitor AEFI. This reflects increasing attention to
vaccine safety monitoring and progress made in several
middle-income countries from Asia and Latin America
in particular. Based on those successful experiences,
WHO has developed a capacity-building package

that includes tools, guidance documents and training
packages for use by Member States. The Global Vaccine
Safety Blueprint (3) launched in 2012 is implemented
through a collaborative partners network the Global
Vaccine Safety Initiative (GVSI). The current indicator
focuses on the first Blueprint strategic objective, ensuring
minimal capacity in all WHO Member States.

AEFI reporting has historically been weak in most
countries where immunization coverage is limited.
Recently, through a concerted effort with NRAs
and immunization programmes, several vaccine-
manufacturing countries have strengthened AEFI

Monitoring results: goals, strategic objectives and indicators

« Performance across the country (in all districts) should
be relatively homogeneous (e.g. at least 80% of districts
should report 10 AEFI per 100 000 surviving infants
or more). Variations in this rate indicate the need
for strengthening activities if lower, and potentially
even lessons that could be transferred to other areas/
localities if consistently higher compared to others
districts. However, this cannot be assessed with the
current JRF data.

At its December 2014 meeting, GACVS proposed that
one general indicator be used to assess the volume of
AEFI reporting. This indicator is the ratio of all AEFI
reports divided by the number of surviving infants per
year (2). The number of AEFI reports is communicated
through the WHO-UNICEF JRE Based on an empiric
analysis of JRF data, it appears that countries that

have established a sustainable passive vaccine safety
surveillance system record at least 10 reports per 100 000
surviving infants per year. The distribution of countries
that report AEFI by reporting ratio is presented in
Figure 9.1, which illustrates that a good majority of
those that have AEFI reports exceed the cut-off of 10
per 100 000 surviving infants. Figure 9.2 and Figure

9.3 show the change in AEFI reporting between 2010
and 2015.

reporting and investigation and provided valuable
experience for implementing it in resource-limited
countries. The capacity-building model is based
on a five-step process that includes benchmarking,
assessment, work planning, implementation and
evaluation. Through the GVSI, WHO and partners
provide assistance to Member States; since 2014,

a particular focus has been placed on supporting
countries from the African Region.

In addition to establishing minimal capacity for vaccine
safety monitoring, the GVSI also supports specific
active surveillance projects. Those projects cover a
broad spectrum of activities, from the monitoring of
specific safety concerns for newly introduced vaccines
(e.g. rotavirus vaccines in several parts of the world),
to the development of collaborative mechanisms

for testing new hypotheses related to safety signals
identified by passive surveillance systems, and even
the documentation of background rates of conditions
of special interest in populations where vaccines have
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been newly introduced. GACVS at its June 2016 meeting ~ multi-country collaborations and the background rate of
reviewed two recent projects, a proof-of-concept for serious AEFI in South India (4).

Figure 9.1: Distribution of Member States by reported numbers of AEFI per 100 000 surviving infants, 2015
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Source: WHO/UNICEF database, as of July 2016.

Figure 9.2: Number of AEFI reported by country per 100 000 surviving infants by Member State, 2010
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Figure 9.3: Number of AEFI reported by country per 100 000 surviving infants by Member State, 2015
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Source: WHO/UNICEF database, as of 24 June 2016.
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10. RESEARCH AND

DEVELOPMENT

Progress towards development of tb vaccines

(Indicator SO6.1)

Background

In March 1993, WHO designated tuberculosis (TB),

a disease caused by Mycobacterium tuberculosis (Mtb),
a global public health emergency. In 2014, TB killed
more than 1.5 million people, making Mtb responsible
for more deaths worldwide than any other single
infectious agent. Nearly one billion people have died

of TB over the past centuries — an astounding number.
Ninety-five per cent of the TB cases and deaths occur
in low- and middle-income countries that comprise
85% of the world’s population, and represent a leading
cause of death in HIV-infected individuals and women
of childbearing age. The epidemic of TB in sub-Saharan
Africa has been fuelled by HIV disease, while the
increasing incidence of diabetes in Asia further threatens
attempts at TB control.

One of the highest priorities of TB research is to develop
vaccines that are more efficacious for preventing TB

and interrupting the cycle of TB transmission than the
Mycobacterium bovis-derived BCG, the only vaccine
available to protect against TB (1). Several vaccine-
based strategies have been envisioned to better control
TB; these include vaccines that protect individuals

Overview of current efforts

BCG is a live, attenuated vaccine that is widely
administered to infants in most areas endemic for

TB. BCG has been shown to be moderately effective

for the prevention of more serious extrapulmonary
tuberculosis in infants and young children, such as
tuberculous meningitis and miliary tuberculosis (3).

A meta-analysis of prospective trials and case-control
studies determined the efficacy against pulmonary TB
in infants and adolescents at about 50% with a range
from 0 to 80% (4). When delivered to neonates, however,
BCG is not effective in preventing adult pulmonary TB,

from initial Mtb infection, prevent those infected from
progressing to active TB disease, or prevent recurrent
disease in persons who have recently completed drug
treatment for active TB.

Efforts also are under way to improve the safety and
efficacy of BCG vaccine, which is widely administered to
neonates. Different vaccines may be required to induce
immune responses in different populations, such as
infants versus young adults, those already infected

with Mtb and those co-infected with HIV. Experts

in TB prevention and control mostly agree that mass
vaccination of adolescents/young adults in high-burden
countries, regardless of their infection status, even with
a vaccine that is only 60% efficacious, would have

the greatest public health impact in preventing Mtb
transmission and subsequent TB disease. Such a vaccine
could prevent an estimated 30-80% of incident TB cases
in high-burden settings during the first 35 years after

its introduction, depending on the type of protection
the vaccine affords (2). This impact would save millions
of lives.

which constitutes the bulk of the global morbidity and
mortality disease burden.

Most successful, licensed vaccines available today
induce neutralizing antibodies that provide protective
immunity; however, animal studies suggest that a robust
cellular immune response is required for protection
against Mtb infection and disease (5, 6). For this reason,
the majority of current clinical TB vaccine candidates
are based on a variety of vectors, adjuvants and antigens
that induce classical TH1 cytokines such as IFN-y/
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TNEF-a from either CD4" or CD8" T-cells. At least
sixteen of these candidates have moved forward into
clinical studies in the past 10 years, including 13 current
candidates (7)

These clinical candidates encompass a variety of vaccine
categories such as inactivated mycobacterial whole cell
or whole-cell extracts (live recombinant BCG vaccine
VPM1002, Mycobacterium w, Vaccae, DAR-901, RUTI,
MTBVAC and M. smegmatis) (8-10), viral-vectored
candidates (vaccinia-based MVAS85A, adenoviral-
based AERAS-402 (Ad35Ag85A,B + TB10.4) and
AdAg85A and influenza-based TB:FLU-04L) (11-15),
fusion protein subunits with TH1-inducing adjuvants
(M72 + ASO1E, H1:CAF01, H1:IC31, H4:1C31,
H56:1C31 and ID93 + GLA-SE) (16-23); see Table 10.1.
DNA vaccines to prevent TB are still in preclinical
development and have not yet entered into human
clinical trials (24). To date, clinical trials characterizing
candidate vaccines have included studies of safety and
immunogenicity in diverse populations, including
healthy, TB-naive adults and infants, latently infected
adolescents and adults, HIV+ adults, and patients
undergoing drug treatment for TB.

BCG vaccine is the most widely administered neonatal
vaccine worldwide. Due to this widespread use and its
relatively short duration of protection, most of the new
candidate vaccines are being studied as adolescent/adult
or infant boosters following a priming immunization
with BCG (25). In parallel, however, recombinant

BCG and MTBVAC vaccines are also being studied as
replacements for BCG to improve its safety in HIV-
exposed infants and to induce a more efficacious and/or
longer duration immune response.

Opportunities and challenges

Despite recent advances in the field, developing a TB
vaccine for any chosen population is fraught with
considerable obstacles. Most importantly, there is

no identified correlate of protection that can guide
vaccine design or animal experiments, or that can be
used as a credible end-point in early human studies.

In addition, without a known efficacious vaccine that
effectively prevents pulmonary TB, it is impossible to
validate an animal model as a potential surrogate. Prior
sensitization to mycobacteria (immune priming) is also
confounding. Lastly, due to the relatively low regional
incidence of TB, despite the high worldwide prevalence,
true proof-of-concept trials that use clinical end-points
are by necessity very large (1000 to 35 000 subjects) and
expensive (US$ 10 to 50 million).
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An initial, phase IIb proof-of-concept efficacy trial
randomized 2797 BCG-vaccinated infants to receive
either ontrol or a viral-vectored vaccine boost containing
one Mtb antigen (MVA85A) did not show better

efficacy than BCG alone against TB disease or infection
(26). A large, phase IIb trial in 3573 HIV-uninfected,
latently Mtb infected adults in Africa assessing safety,
immunogenicity and TB disease prevention with the
GlaxoSmithKline-Aeras M72 + ASO1E adjuvanted
fusion protein vaccine completed enrolment in 2015 and
is ongoing.

In addition to these large-scale, proof-of-concept trials,
new human studies are under way, based on the use

of innovative trial designs intended to evaluate the
biologic activity of vaccine candidates using smaller,
more focused populations. The first of these new trial
designs is testing whether a novel vaccine (H4:IC31) or
the use of BCG re-vaccination can prevent sustained
infection (as opposed to disease) by Mtb. The trial uses
novel blood tests in which BCG vaccination does not
interfere with the result - a common obstacle with the
long-time, standard diagnostic test, the tuberculin skin
test. This study concept requires only 330 subjects per
arm rather than the two thousand or more that would
be needed in classic, proof-of-concept trials. The second
innovative trial design would be to study the ability of a
vaccine to prevent the 4-6% relapse and/or reinfection
rate typically observed following successful treatment
of active TB. A prevention-of-TB recurrence trial is
being planned to evaluate ID93 and will likely require
approximately 400 subjects per arm.

There are no clear models upon which to identify the
“best” Mtb antigens for use in a vaccine, as many TB
vaccine animal models have a narrow dynamic range
of responses that do not allow for easy differentiation
among candidates. This limitation is being addressed
by refinement of mouse, guinea pig and non-human
primate models to better approximate natural infection
by Mtb and better mimic human disease. The use of
low-dose challenges, sophisticated imaging techniques
and novel vaccine candidates (such as H56, ID93 +
GLA-SE, cytomegalovirus-vectored and aerosolized
adenovirus-vectored vaccines) have recently shown
that the non-human primate model may potentially
be useful to delineate the true correlates of vaccine-
induced protection.
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In human biomarker studies, gene expression patterns
of inflammatory bio-signatures have correlated with
both the risk for TB disease progression and the extent
of radiographic involvement in both active and latent
TB cases (27). In response to these data, TB vaccine
developers are pursuing a systems immunology

Monitoring results: goals, strategic objectives and indicators

approach in which gene expression signatures are
compared in samples from various time points. These
signatures are then correlated to either specific measures
of immunogenicity, or to protection in efficacy studies.
This method allows for a broader, less biased net to be
cast in assessing immune responses.

Current promising leads, strategies and technologies

A rational approach for selection of TB vaccine
candidates for future studies is required (28). There is

a need to ensure that candidates in the global portfolio
are testing a broad variety of immune hypotheses. Tools
are needed to rationally identify optimal candidates
early in the development process, among those that are
likely to induce similar magnitude and phenotypes of
immune responses. From candidates that have similar
target profiles, head-to-head comparisons of candidates
in animal and early human studies would be optimal,
and mechanisms and incentives (such as support from
funding agencies) to do such comparisons are needed.
This approach also implies the need for a diverse and
robust pipeline of candidates: not just a set of minor
improvements, but truly novel approaches that test
different immunologic hypotheses.

To this end, the field of TB vaccine research and
development is rapidly changing from one of product
development based on a single hypothesis to an
exploration of multiple immunologic approaches
based on novel technologies. The adjuvanted protein
approaches, used as a boost during adolescence
following infant BCG, have shown promise in non-
human primate models and, as mentioned above,

are being tested in innovative clinical trial designs
that will provide more rapid results over the next few
years. If any of these prove promising, then there will
be momentum to carry one or more of these into larger
prevention of disease efficacy studies.

Other leads that will be aggressively pursued over the
next five years will be the use of aerosolized adenoviral
candidates, either alone or in combination. Of note,
the combination of aerosolized adenoviral vectored
vaccines followed by a modified vaccinia Ankara-
vectored vaccine has been especially promising in an
early human trial. In addition, cytomegalovirus (CMV)
candidates will move forward in both the TB and HIV

area, as they induce prolonged and high levels of effector
T-cells at the mucosal location at which the pathogen
first encounters the human host. Other promising leads
include intranasal attenuated para-influenza viruses for
induction of mucosal immunity, self-replicating RNA
candidates and electroporated DNA vaccines. The value
of a number of novel BCG replacement strategies will
also become clearer. Systematic study of combinations
using harmonized common antigen sets to elucidate the
role of antigen delivery platforms is now under way for
many of these approaches.

A variety of highly novel candidates are being developed
by expert consortia, utilizing a number of approaches
such as focusing on prevention of infection through
antibody-mediated mechanisms, as well as selecting
optimal glycolipid constructs and adjuvants that induce
responses via the CD1 system. These are both high-risk
and high-reward approaches to expand the immunologic
response space being probed by TB vaccine candidates.
Testing of these novel candidates is being facilitated by
the concurrent development of novel animal models

of natural transmission. The models include human-
to-guinea pig transmission, as well as novel macaque-
to-macaque transmission. The current lead approach
involves non-human primate to guinea pig transmission
in a closed setting. While these programmes progress,
efforts are under way to build a safe bacterial construct
that can be used in a TB human challenge model, which
would open wide the field of early clinical vaccine
assessment. The strain of Mtb used for this construct
will need some degree of low-level replication, a fail-
safe “kill switch” and a second attenuation mechanism
to help ensure safety. In addition, the strain will need

to be modified so that the bacterial burden can be

easily measured, for example, through the imaging of a
luminescent marker or by measuring a soluble, secreted
marker in blood or urine.
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Future directions

A. Short-term goals (within two years)

« Evaluate vaccine candidates (obtain preliminary
results) from pre-proof of concept trials (early
safety and immunogenicity assessments) and
proof-of-concept clinical trials that may include as
end-points prevention of infection in adolescents,
prevention of recurrence in recently-treated TB
patients and prevention of TB disease in latently-
infected individuals.

« Test aerosol vaccine strategies in humans in phase I to
ITa studies.

« Develop improved animal models, specifically a low-
dose non-human primate challenge model, a non-
human primate to non-human primate transmission
model and a natural transmission guinea pig model.

« Identify one to two antibody-based candidates to move
into animal challenge studies to establish proof of
concept for a role of antibody in modulating disease.

« Identify optimized glycoprotein candidates and
adjuvants and design their preclinical and clinical
development path.

« Identify the most promising combination platforms
in preclinical models, using a harmonized common
antigen set, and test immunogenicity and safety
in humans.

« Determine the role of non-tuberculous mycobacteria
exposure on TB vaccine responses.

« Build the first prototype human challenge strains and
test them in animals for further re-iterations.

« Identify novel protective antigens that are “unnatural
or not immunodominant during latency or treatment.

« Build a consensus for a global portfolio advisory
capability that can influence the overall portfolio and
resource allocation.

B. Mid-term goals (by 2020, end of the DoV)

» Determine whether the M72 vaccine candidate protects
against TB in latently-infected adults.

Discussion

Presentations at the 2016 Global Vaccine and
Immunization Research Forum (GVIRF) focused on the
current pipeline of TB vaccine candidates as well as key
challenges and controversies in the field of TB vaccine
research and development. Major challenges highlighted
were the lack of an immune correlate of protection,
inadequate funding, poor predictive power and lack of
standardized animal models that reliably predict human
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« Determine whether the novel BCG replacement
candidates are more safe and/or effective than BCG in
HIV-unexposed and exposed infants.

» Determine whether H4 and/or BCG and at least
two other candidates protects against sustained
Mitb infection in adolescents in a high risk of
infection setting.

« Determine whether H56 or ID93 vaccination, in adults
who have recently completed successful treatment
for drug-sensitive pulmonary TB, protects against
recurrent TB disease.

« Have established a reproducible non-human primate
model and use it to identify a potential correlate
of protection.

« Have advanced a candidate demonstrating proof
of meaningful biological activity (in a non-human
primate model, a prevention of infection trial or
a prevention of recurrence trial) into phase IIb
prevention of TB disease efficacy trials.

« Have a global consortium that influences the overall
portfolio and resource allocation.

C. Long-term goals (beyond 2020, if applicable)

« Licensed vaccine by 2027 for prevention of TB disease.

« Longer-term: additional candidates licensed and phase
IV studies conducted in multiple populations and
geographic areas (e.g. HIV+, diabetic; China, India,
Asia Pacific, Latin America, etc.).

« Have established a human challenge model for rapid
identification and advancement of the most promising
candidates emerging from refined animal models.

« Have novel vaccine candidate platforms in clinical
development (e.g. electroporated DNA, RNA,
antibody-based vaccines such as polysaccharide
conjugates, glycolipids, etc.).

clinical outcomes, the lack of a reliable and reproducible
functional assay, and the lack of a human challenge
model. As a result of the recent failure of MVA85A in
the first efficacy trial of a novel TB vaccine candidate
and a greater global emphasis on the need for a vaccine,
the TB vaccine field has become more ambitious to
meet these challenges. For example, the choice of
antigens and platforms being tested has broadened,
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and there are efforts to develop more relevant animal
models and to evaluate different modes of prevention.
Other encouraging developments include increasing

investigation of subdominant antigens/epitopes, antigens

from different stages of the mycobacterial life-cycle and
a renewed look at the role of B cells and non-protein

antigens, and efforts to transform current animal models

into models that better represent human Mtb exposure
and disease.

In addition, the Human Challenge Consortium

has been formed to develop a human challenge

model. The consortium's objectives are significant

and varied. They include development of a safe
challenge strain (e.g. using auxotrophs and genetic

kill switches), development of reporter methodology
(e.g. via bloodborne substrates, volatile aromatics,

or other related approaches) and integrating regulatory
guidance to move the human challenge model into
clinical development.

Significant challenges in the field span the gamut of
vaccine development activities - from funding and
resource allocation to understanding and modifying
the effects of key co-factors (e.g. diabetes mellitus,
non-tuberculous mycobacteria exposure) on vaccine
response and the role of small animal models (mice,
guinea pig, rabbit) in vaccine candidate evaluation.
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These and other questions must be addressed during
vaccine development to create an efficacious TB vaccine
that can be utilized effectively worldwide. To begin
addressing these issues, multiple new endeavours have
begun, including studies of TB epidemiology in various
regions of the world as well as efforts to sequence and
analyse non-tuberculosis mycobacteria strains from
diverse geographic TB-endemic areas.

In addition, the challenging and changing nature of the
global TB vaccine landscape has prompted an initiative
to form a neutral, expert advisory group (the Global
Portfolio Advisory Committee, GPAC) to assess the
progress of TB vaccines in, or progressing towards

the clinic. Discussions on the membership, terms

of reference and scope of activity for the GPAC are
under way with an international working group, with the
goal of establishing the GPAC as a functioning team
within a year.

Although the chances for licensure of a new TB vaccine
by 2020 have been significantly diminished by the wide
range of challenges faced by TB vaccine developers,

the new advances and momentum in TB vaccine
research and development suggests that the probability
that the world will have a viable and effective TB vaccine
by the year 2030 has never been better.

Table 10.1: Development status of current vaccine candidates

Candidate name/Identifier [research partners]
Ad5 Ag85A
[McMaster University, Tianjin CanSino Biotechnology Inc.]
Dar-901
[Dartmouth College, Aeras]
TB/FLU-04L
[Research Institute for Biological Safety Problems]
ChAdOx1.85A/MVAS85A
[University of Oxford, University of Birmingham]
MVAS85A/MVAS5A (intradermal, aerosol)
[University of Oxford]
MTBVAC
[TuBerculosis Vaccine Initiative, Zaragoza, Biofabri]
ID93 + GLA-SE
[Infectious Disease Research Institute, Wellcome Trust, Aeras]
H1/H56:1C31

[Statens Serum Institut, Aeras, Valneva]

Phase I Phase ITa Phase IIb* Phase I1I
X
X
X
X
X
X
X
X
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Candidate name/Identifier [research partners] Phase I Phase ITa Phase I1b® Phase III

RUTI
X

[Archivel Farma, S.L]
H4:1C31
[Serum Institute of India, Sanofi Pasteur, Aeras]
M72 + ASO1E
[GlaxoSmithKline, Aeras]
VPM1002

[Max Planck, Vakzine Projekt Management, TuBerculosis Vaccine
Initiative, Serum Institute of India]

M. Vaccae
X
[Anhui Zhifei Longcom Biologic Pharmacy Co., Ltd.]

*Phase Il comprises studies of a candidate vaccine that are intended to result in efficacy data in the target population to whom the vaccine would
be administered should it eventually by licensed. A programme of phase Il studies usually defines the preferred dose, route and schedule of
immunizations that are eventually evaluated for efficacy. Phase Il studies also provide an expanded population assessment of the safety of the
product.
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Progress towards development of malaria vaccines

(Indicator SO6.1)

Background

According to the latest WHO estimates, there were
214 million malaria cases and 438 000 malaria deaths in
2015 (1). The vast majority of clinical cases (80%) and

Opportunities and challenges

In 2015, WHO published two preferred-product
characteristics documents specifying the preferred
profiles of malaria vaccines to achieve the new
strategic goals laid out in the WHO preferred product
characteristics for malaria vaccines roadmap (2).

The evaluation of non-clinical models and assays, in the
context of a search for correlates (i.e. back validation),
has recently been informed by asexual blood-

deaths (90%) continue to occur in sub-Saharan Africa,
with children aged under 5 years and primigravid
pregnant women most affected.

stage controlled human malaria infection studies.

Two AMAI1-based vaccine approaches, associated with
induction of immune responses displaying relatively
strong in vitro biological activity against blood-stage
parasite growth (as measured by the growth inhibition
assay) failed to impact parasite replication rates in vivo
(3, 4). These results suggest that careful assessment of
the reliance on such in vitro assays to support vaccine
development efforts is warranted.

Promising leads, strategies and technologies

Pre—erythrocytic vaccines

In 2015, the final phase III study results for the RTS,S
vaccine candidate, which analysed vaccine efficacy,
immunogenicity, safety, and impact of RTS,S/AS01 over
a median of 38 and 48 months of follow-up (post-dose
1) in infants and young children, respectively (including
the effect a fourth dose of vaccine) were published

(5). Vaccination with the three-dose primary series
reduced clinical malaria cases over the length of the
study by 26% in young children aged 5-17 months at
first vaccination (over a median follow-up of 48 months
after first dose across trial sites). Among young children
administered a fourth dose of RTS,S 18 months after
completion of the primary series, vaccine efficacy against
all clinical malaria cases was 39% over the entire study
period. These results were achieved on top of existing
malaria interventions, such as insecticide-treated nets,
which were used by approximately 78% of the trial
participants (5).

Adverse events after vaccination included local reactions
(such as pain or swelling) and fever, the latter observed
more frequently after RTS,S administration compared to
the control vaccine (31% versus 13% in the older 5-17

month-old age category) (5). In some children fever
resulted in febrile reactions which were accompanied
by generalized convulsive seizures, but all those affected
fully recovered within seven days. The rates of serious
adverse events seen in the trial (mainly medical events
requiring hospitalization, regardless of whether they
were considered to be caused by the study vaccine) were
comparable between the trial’s RTS,S candidate vaccine
recipients and those receiving a control vaccine - except
for cases of meningitis, which were reported in low
numbers. In those cases, AEFI were seen more often
among young children receiving RTS,S compared to the
control, including a small number of new cases reported
after the fourth dose.

In 2014, GlaxoSmithKline submitted an application for a
scientific opinion on the RTS,S/AS01 candidate vaccine
to the European Medicines Agency (EMA) under

its Article 58 procedure. The EMA’s Committee for
Medicinal Products for Human Use (CHMP) evaluated
data on the quality, safety and efficacy of the RTS,S/
ASO01 vaccine candidate, and in 2015 adopted a positive
scientific opinion for the vaccine, stating that its quality
and the benefit-risk balance are considered favourable
from a regulatory perspective and that the safety
profile of the vaccine is acceptable. However, the EMA
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also requested that additional information needs be
addressed in future studies, specifically with respect

to (1) the timing of the fourth dose and evaluation of
the safety and efficacy of an earlier fourth dose; (2) the
efficacy and safety of multiple yearly doses and whether
the vaccine predisposes to some degree of hypo-
responsiveness to sequential doses; and (3) the potential
utility of a delayed and fractionated third dose schedule
in the target age group (see http://bit.ly/1LgqUfF).
Subsequent to the Article 58 procedure, WHO issued
formal recommendations in January 2016, calling for
large-scale pilot implementations of RTS,S (see http://
www.who.int/immunization/research/development/
malaria_vaccine_qa/en/).

The recommendations include that the pilot
implementations use the 4-dose schedule of the RTS,S/
AS01 vaccine in 3-5 distinct epidemiological settings

in sub-Saharan Africa, at subnational level, covering
moderate-to-high transmission settings, with three
doses administered to children between 5 and 9 months
of age, followed by a fourth dose 15-18 months later.
Further recommendations for the pilot implementations
are outlined in the WHO position paper (http://www.
who.int/immunization/policy/position_papers/malaria/
en/).

An alternative regimen of RTS,S/AS01—in which the
third dose is delayed by six months and fractionated to
one fifth of the standard dose —achieved 87% protection

Monitoring results: goals, strategic objectives and indicators

(95% CI: 67-95), compared to 63% (95% CI: 20-80) for
the standard full-dose regimen, in a controlled human
malaria infection study. Re-challenge showed waning
efficacy in both groups, but fractional dose boosting
maintained high protection (6). These results were
remarkably similar to findings reported in 1997, where
6/7 volunteers were protected with a similar regimen
of RTS,S/AS02 (7); this regimen was not pursued at
that time, as the results were generally viewed as being
a “chance” finding in view of later studies (where the
fractional booster dose was not implemented), and the
non-alignment with the accepted EPI schedules,

for which the vaccine was intended. Further dose/
regimen optimization using controlled human malaria
infection is planned; in addition, a phase IIb field study,
in young African children (aged 5-17 months at first
vaccination) is scheduled to start in 2017, to evaluate the
potential of the delayed, fractional regimen to prevent
naturally-acquired P. falciparum infection.

Clinical evaluation of radiation-attenuated P. falciparum
sporozoites, administered by five intravenous doses,

has continued. In 2016, results of a controlled human
malaria infection study to investigate durability of
homologous protection reported partial (55%; 6/11)
protection, one year after immunization with four doses
(8). Results from field studies in endemic areas, which
will inform on the potential of the vaccine approach to
confer heterologous protection in the target population,
are expected over the coming years.

Sexual, sporogonic, and/or mosquito-stage vaccines

Initial clinical studies of Pfs25-based vaccines,
formulated with aluminium-based adjuvants, have been
disappointing; only sporadic induction of high levels of
transmission-reducing activity, as determined using the
standard membrane feeding assay, has been reported.

Future directions

Short-term goals (within two years)

In general, the goals identified in the previous report
have been met, although there remains a chronic
underfunding of P. vivax vaccine development efforts.
Challenges remain in defining the development pathway
for vaccine approaches where the end-points are
reduced transmission at the level of a community (i.e.
sexual, sporogonic, and/or mosquito-stage-vaccines
interrupting malaria parasite transmission).

Over the next few years, the assessment of combination
approaches, employing a second sexual-stage antigen
(P£s230), as well as investigation of more potent
adjuvants, are expected to yield initial clinical results.

Development status of current
vaccine candidates

The recently updated WHO “Rainbow Tables”, which
summarize the status of malaria vaccine development
efforts, are available at http://bit.ly/18BbpOE.
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Progress towards development of HIV vaccines

(Indicator SO6.1)

Background

The human immunodeficiency virus type 1 (HIV-1)

is causing a pandemic, characterized by a progressive
loss of CD4* T-cells and chronic immune activation,
acquired immunodeficiency syndrome or AIDS.

The Joint United Nations Programme on HIV/

AIDS (UNAIDS) estimates that in 2015, 2.1 million
were newly infected (a 5% increase from 2014),

and 1.1 million died, most of whom were in sub-Saharan
Africa (1). HIV can be transmitted via injection

of blood; from mother-to-child during pregnancy,

Overview of current efforts

Some 250 HIV vaccine candidates/regimens have been
clinically tested since 1986 as potential preventive
vaccines (8), yet as is now well known, only one has
demonstrated modest efficacy a prime-boost regimen
of a canarypox vector delivering gag-pol-env with a
gp120 protein boost (ALVAC-Sanofi; gp120-Vaxgen)
(9). This RV144 trial demonstrated for the first time that
a vaccine could prevent HIV acquisition, with 31.2%
overall efficacy (10). In the over five years of follow-

on research into the possible correlates of protection,
efficacy was most strongly associated with the presence
of non-neutralizing IgG antibodies to the V1V2 region
of Env) (11).

The extensive efforts to understand the correlates of
protection combined with the complexities of generating
new clinical trial material delayed a repeat clinical study
until 2015/16. Now, however, a new efficacy trial set

to begin in 2016 will test a similar, but clade C-based,
vaccine regimen in South Africa. The ongoing HVTN
100 preliminary immunogenicity and safety test of these
vaccine candidates has set the stage for HVTN 702

to determine their efficacy. The trial will also include

an additional protein boost and potentially more

potent adjuvant in order to extend the longevity of the
previously-demonstrated protection.

Continuing parallel efforts are developing vaccine
candidates addressing the hyper-variability of HIV,
aimed at increasing breadth of antibody and T-cell
responses or focusing responses to conserved regions of
the virus. For example, vaccines based on two different

delivery or breastfeeding; and most commonly through
sexual intercourse (2). Antiretroviral drugs in various
combinations can help control the infection (3), prevent
onward transmission of HIV (4) and protect treated,
uninfected persons at risk from infection (5). However,
fewer than half of people living with HIV receive
treatment and pre-exposure treatment is not widely
available (6). Ultimately, the development of a safe and
effective HIV vaccine remains a global public health
priority that is the best hope for ending HIV/AIDS (7).

hypotheses to elicit broad cellular immune responses

are in development. One focuses immune responses

to those regions of HIV that are highly conserved and
therefore may be required for viral replicative fitness
(University of Oxford, International AIDS Vaccine
Initiative, European & Developing Countries Clinical
Trials Partnership) (12){Borthwick, 2014 #10;Borthwick,
2014 #13} while the other, termed “mosaic antigens” uses
in silico methods (Los Alamos National Laboratory) to
design immunogens that represent diverse sequences
representing the optimal choice of epitopes from all
known HIV strains, for broad coverage of circulating
viruses (Janssen Pharmaceuticals, Beth Israel Deaconess
Medical Center, National Institute of Allergy and
Infectious Diseases, Ragon Institute) (13).

Recent technological advances in B cell immunology,
next generation sequencing, bioinformatics and
structural biology have facilitated the generation of
many potent, broadly neutralizing antibodies (bNAbs).
Studies have identified bNAD binding sites on HIV Env,
solved structural characterization of Env trimer and Env
epitopes with atomic-level precision, and provided a
better understanding of the ontogeny of bNAbs in HIV-
infected individuals (14). Designing immunogens to
elicit these bNAbs remains a major challenge, however,
though structural design is now beginning to yield more
stable and potent immunogens (15). bNADbs are also
being evaluated for passive prophylaxis and treatment
(16, 17), and for delivery by gene transfer using adeno-
associated virus vectors (18). Updates on additional
strategies are presented below.
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Current promising leads, strategies and technologies

The HIV vaccine field likely will not see data emerging
from the next set of efficacy trials until 2019-2020 (see
Table 10.2); current strategies are focused on advancing
leading candidates through clinical development,
improving vaccine delivery methods and optimizing
the next generation of candidates entering clinical
development, which include the following.

« HIV Env trimers: Recent resolution of the structure
of a stabilized HIV Env trimer will lead to clinical
evaluation of immunogens more closely mimicking the
native Env glycoprotein. Env trimers are set to enter
the clinic in 2017.

HIV antibody epitope-based vaccines: Recent
elucidation of at least five major epitopes on HIV Env
that bind bNAbs will lead to the generation of clinical
candidates targeting each of these epitopes, including
glycopeptides (see also below), computationally
derived scaffolds and novel immunogens designed to
bind to putative germline ancestors of the bNADs.
Sequential immunization with different immunogens:
Increased understanding of how bNADbs evolve

along with virus evolution in the human host led

to hypothesis that sequential immunization with
immunogens eliciting germline responses and stepwise
evolved antibodies may be required to drive antibody
affinity maturation. Several groups are advancing
candidates and human clinical safety testing of the
first immunogens, eOD-GT8 and CH505, are planned
for 2017.

Replication of competent viral vectors: Replicating
adenovirus, poxvirus, vesiculostomatitis virus (VSV)
and CMV vectors are in preclinical and early clinical
development. Research in this area will focus on
vectors generating persistent infection, mucosal
delivery and targeting of the gut-associated lymphoid
tissues all in hope of mimicking the efficacy of a live
attenuated vaccine. CMV-simian immunodeficiency

virus and VSV delivery of an HIV Env trimer have
recently shown efficacy in preclinical studies and are
being advanced to the clinic.

Antigen presentation systems and novel adjuvants:
Several virus-like particle and nanoparticle

antigen presentation systems as well as novel

adjuvants are in development. They are based on
advances in understanding of innate and adaptive
immune linkages.

Synthetic biology technologies: Novel DNA and mRNA
vaccines are being explored in efforts to achieve the
efficacy of viral vectors while mitigating concerns of
anti-vector immunity. Delivery of such genetic vaccines
by electroporation has shown promise in clinical trials.
Glycobiology: Advances in glycobiology are yielding
important insights for HIV vaccine research, both in
characterization and synthesis of targets recognized

by bNAbs, and in strategies to manipulate vaccine-
induced Fc-mediated immune responses such as
antibody-dependent cell-mediated virus inhibition and
antibody-dependent cell-mediated cytotoxicity.

As other proven non-vaccine prevention methods,
such as treatment-as-prevention, voluntary medical
male circumcision and pre-exposure prophylaxis with
antiretroviral drugs become more widely available,

it will be more difficult to find appropriate at-risk
individuals for vaccine trials. Consultation with involved
communities regarding standards of prevention
within the trials will be essential, as emphasized in the
UNAIDS good participatory practices guidelines™.
Modelling studies indicate that a preventive HIV
vaccine could dramatically reduce the number of new
infections, even if coverage is less than 50%, in low-
and middle-income countries (19). The best hope for
ending the AIDS pandemic is to develop an effective,
accessible vaccine that is delivered in the context of a
comprehensive prevention strategy.

Table 10.2: Ongoing preventive HIV vaccine clinical trials

Trial Product Antigen Phase Chn'lcath:lals.gov
identifier
DNA

Rev, Nef, Tat, p17 and p24 with more than 20 Th

CRO2049/ . and CTL epitopes of protease, reverse transcriptase

CUT*HIVAC001 SUORIULEIN (RT) and gp160 regions of the HAN2 HIV-1 B I NCT02075983
clade

HVTN 098 PENNVAX-GP Gag, Pol, Env B I NCT02431767

DNA + Protein

DNA-C CN54ENV: DNA plasmid containing the

CUTHIVAC002 DNA-C CNS4ENV; clade C gp140 envelope gene from HIV-1 isolate I NCT02589795

CN54gp140 )

s http://ww.unaids.org/sites/default/files/media_asset/JC1853_GPP_Guidelines_2011_en_0.pdf
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Trial

HVTN 076

HVTN 082

HVTN 094

HVTN 106

UKHVCSpoke003

HVTN 086, SAAVI
103

HVTN 087

HVTN 112

HVTN 092

IHVO1

IPCAVDO008
RV 328

TAVI A003

Ad26.ENVA.01

Mucosal/IPCAVD003

Ad26.ENVA.01

Ad5HVR48.ENVA.01

HVTN 083

HVTN 084

HVTN 085

Product

VRC-HIVDNA016-00-VP;
VRC-HIVADV014-00-VP

VRC-HIVDNAO016-00-VP;
VRC-HIVADV014-00-VP

GEO-D03; MVA/HIV62

MVA-CMDR; DNA Mosaic
Env; DNA CON-S env;
DNA Nat-B env

DNA - CN54ENV and
ZM96GPN; CN54gp140;
MVA-C

SAAVI DNA-C2; SAAVI
MVA-G; Oligomeric gp140/
MF59

HIV-MAG ; VSV-Indiana
HIV gag vaccine

rVSV envC; HIV-1 nef/tat/vif,

env pDNA vaccine
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Antigen

DNA + Adeno

DNA env-A, env-B, env-C, gag-B, pol-B, nef-B;
Ad5 Gag-Pol Env A/B/C

DNA env A, env b, env C, gag B, pol B, nef B;
Ad5 env A, env B, env C, gag B, pol B

DNA + Pox
DNA Gag, PR, RT, Env, Tat, Rev, Vpu; Pox Gag,
Evn, Pol B

DNA Nat-B Env, CON-S Env, and Mosaic Env;
MVA gag-pol CM 240, env CM235

DNA + Pox + Protein

Protein: DNA Gag, Pol, Nef C; MVA Gag, Pol,
Nef C; protein Enc C

DNA gag, rev, tat, nef, env C; MVA gag, rev, tat,
nef env C

DNA + Replicating vector

DNA gag-pol B, nef, tat, vif, env B; VSV replicating
gag

VSV env C; DNA nef, tat, vif , env

DNA + Replicating vector + Pox

DNA-HIV-PT123; NYVAC-
HIV-PT1; NYVAC-HIV-PT4

Full-Length Single Chain
(FLSC)

Trimeric gp140
AIDSVAX B/E

DNA gag, env, nef, pol C; Pox Env gp140, Gag,
Pol-Nef C

Protein

Env gp120 B fused to N terminus of the two outer
domains of CD4

Trimeric gp140

Env B,E

Vectored Immunoprophylaxis

AAV1-PGY

Ad26.EnvA-01

Ad26.EnvA-01
Ad5HVR48.ENVA.01

VRC-HIVADV027-00-VP;
VRC-HIVADV052-00-VP;
VRC-HIVADV038-00-VP

VRC-HIVADV014-00-VP;
VRC-HIVADV054-00-VP

VRC-HIVADV014-00-VP;
VRC-HIVADV038-00-VP;
VRC-HIVADV052-00-VP;
VRC-HIVADV054-00-VP;
VRC-HIVADV053-00-VP

PG9 antibody

Viral vector - Adeno
Ad26 Env A

Ad26 Env A
Ad5/Ad48 Env A

Ad35 Env A; Ad5 Env A; Ad5 Env B

Ad5 env A, env B, env C, gag B, pol B; Ad5 Gag-Pol
clade B

Ad5 gag-pol/env A/B/C; Ad5 env A, Ad5 env B;
Ad5 env C; Ad5 gag-pol

Phase

I

Ib

II

Ib

ClinicalTrials.gov
identifier

NCT00955006

NCT01054872

NCT01571960

NCT02296541

NCT01922284

NCT01418235

NCT01578889

NCT02654080

NCT01783977

NCT02756208

NCT02304185
NCT01933685

NCT01937455

NCT01103687

NCT00618605

NCT00695877

NCT01095224

NCT01159990

NCT01479296
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Trial

VAC89220HPX2004

IPCAVDO10

HVTN 097

HVTN 100

RV 305

RV 306

HVTN 702
*Scheduled

PEACHI-04

IPCAVDO009

TAVI R001

PXVX-HIV-100-001

HVTN 110

HVTN 704 AMP
HVTN 703 AMP
IMPAACT P1112
MB66-01
VRCO1LS
10-1074

MCA-0835

Product

Ad26.Mos.HIV Trivalent;
Ad26.Mos4.HIV; gp140 DP

Ad26.Mos.HIV Trivalent;
gp140 DP

ALVAC-HIV vCP1521;
AIDSVAX B/E

ALVAC-HIV-C (vCP2438);
Bivalent Subtype C gp120/
MF59

ALVAC-HIV vCP1521;
AIDSVAX B/E

ALVAC-HIV vCP1521;
AIDSVAX B/E

ALVAC-HIV-C (vCP2438);
Bivalent Subtype C gp120/
MF59

Viral vector - Adeno + Viral vector - Pox

ChAdV63.HIVconsv; MVA.
HIVconsv

Viral vector - Adeno + Viral vector - Pox + Protein

Ad26.Mos.HIV Trivalent;
gp140 DP; MVA mosaic

rcAd26.MOS1.HIVEnv

Ad4-EnvC150; Ad4-mgag

Viral vector - Replicating + Protein

Ad4-mgag ; Ad4-EnvCl150;
AIDSVAX B/E

VRC-HIVMABO060-00-AB
VRC-HIVMABO060-00-AB
VRC-HIVMABO060-00-AB
MB66
VRCHIVMAB080-00-AB
10-1074

3BNC117

Antigen

Viral vector - Adeno + Protein

Ad26.Mos.1.Env + Ad26.Mos1.Gag-Pol + Ad26.
Mos2.Gag-Pol + Ad26.Mos.2.Env; Ad26.Mos.1.Env
+ Ad26.Mos1.Gag-Pol + Ad26.Mos2.Gag-Pol;

protein gp140 C

Ad26.Mos.1.Env + Ad26.Mos1.Gag-Pol + Ad26.
Mos2.Gag-Pol; clade C gp140

Viral vector - Pox + Protein

Canarypox Env B,E; protein Env B,E

Canarypox Env gp120 C, gp41 B, gag B., protease

B; protein Env C

Canarypox Env B,E; protein Env B,E

Canarypox Env B,E; protein Env B,E

Canarypox Env gp120 C, gp41 B, gag B, protease B;

protein Env C

ChimpAdé3 consensus; MVA consensus;
AdCh3NSmutl; MVA-NSmut

MVA Ad 26 mosaic; protein gp140 C

Viral vector - Replicating

Oral, replicating Ad26 mosiac Env

Replicating Ad4 Env C; replicating Ad4 Gag

Replicating Ad4 Env C; replicating Ad4 Gag;

protein Env B,E
Passive Inmunization
VRCO1 antibody
VRCOI antibody

VRCO1 antibody

VRCO1 antibody and HSV8 antibody

Modified VRCO1 antibody
10-1074 antibody

3BNC117 antibody

Source: IAVI's Database of Preventative HIV Vaccine Candidates (8).

Phase

I/11

II

II

1Ib

/11

IIb

IIb
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ClinicalTrials.gov
identifier

NCT02788045

NCT02685020

NCT02109354

NCT02404311

NCT01435135

NCT01931358

NCT02362217

NCT02315703

NCT02366013

NCT01989533

NCT02771730

NCT02716675
NCT02568215
NCT02256631
NCT02579083
NCT02599896
NCT02511990

NCT02018510
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Progress towards a universal influenza vaccine

(Indicator SO6.2)

Background

Influenza is an acute viral infection caused by the
influenza virus. There are three types of human influenza
- A, B and C, but infections with type C are uncommon.
Type A influenza viruses are further classified into
subtypes according to different combinations of the
virus surface proteins haemagglutinin (HA) and
neuraminidase (NA). While there are 18 different

HA subtypes and 11 different NA subtypes found in
nature (primarily in wild bird populations) only two
influenza A virus subtypes (HIN1 and H3N2) and

two antigenically distinct influenza B virus lineages
(Yamagata and Victoria) circulate in human populations.

Influenza epidemics occur yearly during autumn and
winter in temperate regions. Worldwide, these annual
epidemics result in about 3 to 5 million cases of severe
illness, and about 250 000 to 500 000 deaths. Illnesses
result in hospitalizations and deaths mainly among high-
risk groups (the very young, pregnant women, elderly
or chronically ill). Most deaths associated with influenza
in industrialized countries occur among people aged 65
or older. In some tropical countries, influenza viruses
circulate throughout the year with one or two peaks
during rainy seasons. There is a paucity of data on
influenza transmission patterns in tropical countries.

Influenza pandemics arise when animal influenza
viruses adapt to human hosts. In 2009, the reassortment
of several human, swine and avian influenza viruses
resulted in the emergence of the pandemic influenza
A(HIN1)pdmO09 virus. In the 20" century, pandemics

occurred in 1918 (HIN1), 1957 (H2N2), 1968 (H3N2)
and 1977 (reintroduction of HIN1). During the 1918
pandemic, it is estimated that the global death toll
exceeded 20-25 million. The sporadic occurrence of
human infection with avian influenza subtypes (e.g.
H9, H7 and particularly H5) have led to concerns about
the possibility of influenza pandemics with increased
morbidity and mortality.

The most effective way to prevent the disease or severe
outcomes from the illness is vaccination. Safe and
effective vaccines have been available and used for more
than 60 years. Among healthy adults, influenza vaccine
can prevent 70% to 90% of influenza-specific illness.
Among the elderly, the vaccine reduces severe illnesses
and complications by up to 60%, and deaths by 80%.
However, vaccine efficacy varies greatly from year to
year, spurring numerous efforts among the scientific and
public health communities to develop novel vaccines
with increased efficacy.

Influenza vaccination is most effective when circulating
viruses are well matched with vaccine viruses. Influenza
viruses are constantly changing, and the WHO Global
Influenza Surveillance and Response System (GISRS),

a partnership of national influenza centres and WHO
collaborating centres around the world, monitors the
influenza viruses circulating in humans. WHO annually
recommends a vaccine composition that targets the most
representative influenza A and B strains in circulation in
the northern and southern hemispheres.

Currently approved vaccines and their limitations

There are three broad classes of approved influenza
vaccines: a) inactivated virus vaccines which can

be whole virion, split virion or subunit vaccines; b)

live attenuated influenza vaccines (LAIVs); and c)

a third class of vaccines based on recombinant HA.

The inactivated and recombinant vaccines function
primarily by inducing antibodies to the immune-
dominant head region of HA, and function by inhibiting
virus entry into cells through preventing the HA binding
to cell-surface sialic acid. The live attenuated vaccines
stimulate an immune response to influenza virus that
more closely mimics natural infection.

There are inherent limitations to the effectiveness of
current approved vaccines. The greatest weakness of HA-
based vaccines is that the most immunogenic regions
of the HA protein are the most variable. The virus HA
protein evolves rapidly so that circulating viruses may
escape the protective effect of a vaccine within a single
season; any mismatch between the vaccine strain and
the circulating strain results in significantly decreased
efficacy. The rapid evolution of influenza requires global
surveillance of influenza viruses and the production

of new vaccine every year to match the circulating
strains. Moreover, in the event of a sudden emergence
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of a novel pandemic strain of influenza virus the
process of preparing the new seed strains and reagents
adds months to the vaccine production, meaning that
vaccines could only become available several months
after the pandemic has started.

Because these vaccines are composed primarily of
HA, they elicit very little response to other influenza
viral proteins, such as the surface protein NA, against
which antibodies do afford some level of protection.
Additionally, most current vaccines do not expose the
host to significant quantities of internal components of
the virus such as the matrix or nucleoprotein that do
not vary significantly from strain to strain. These more
highly conserved viral proteins might induce a useful
immune response in the event of a mismatch between
the vaccine and circulating HA. Moreover, the HA
stem region that is conserved between subtypes does
not induce the production of significant amounts of
neutralizing antibodies in current vaccines because of
the immune-dominant nature of the HA head.

Inactivated vaccines are generally poorly immunogenic
in influenza-naive individuals - namely infants who
have not been exposed to influenza viruses, or the entire
population when a new strain with pandemic potential
arises. The efficacy of these vaccines in older adults

is also not optimal, and in this population eliciting a
cellular immune response may increase the efficacy of
influenza vaccines.

Live attenuated vaccines have advantages and
disadvantages compared to the inactivated or HA
vaccines. Because they are nasally administered they
induce mucosal immunity, and since there is some viral
replication, they also induce cell-mediated responses

to conserved proteins, which may offer some limited
protection against infection with a new strain. These
vaccines are also very efficacious in children and infants,
however their efficacy in adults is less than that of
inactivated vaccines. As with the inactivated vaccines,
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new candidate vaccine virus has to be prepared each
season, and in the event of a pandemic will not be
available for several months.

A recent notable advance in the field has been the
development of heterologous prime boost approaches,
in which a live attenuated vaccine is used as prime and
an inactivated vaccine as boost. This approach leverages
both arms of the immune system and generates a
unique immune response that has the potential of
being broadly protective and longer lasting. Recently
published work includes: Assessment of immune
responses to H5N1 inactivated influenza vaccine among
individuals previously primed with H5N2 live attenuated
influenza vaccine (1), where an LAIV prime was
followed 18 months later by an inactivated boost and
resulted in highly protective titres when compared to
the inactivated vaccine alone. Another study showed
that LAIV-primed individuals could be boosted by an
inactivated vaccine, up to five years later (2). Additional
studies are ongoing (3). While an optimal prime boost
strategy has not been identified yet, these studies
identify a promising area for vaccine development.

The development of a universal influenza vaccine
represents a formidable scientific challenge because the
diversity in seasonal influenza strains has largely been
driven by immune selection in humans. Therefore,
different or new combinations of antigens other than
those targeted by seasonal vaccines must be identified
and successfully exploited to provide broad immunity in
influenza-naive and influenza-experienced individuals
alike. The fact that efficacious strain-specific vaccines
based on various approaches are currently available

and the recently demonstrated success of prime-boost
approaches provides support to the possibility that the
right combination of conserved antigens, coupled with a
vaccine regimen that elicits a multi-functional, durable
immune response, could make the goal of a universal
vaccine possible.

General approaches to the development of universal influenza vaccines

Numerous avenues are being explored to develop
universal influenza vaccines that expand the breadth of
the host immune response and the duration of immunity
to the virus. The ultimate aim of a universal influenza
vaccine is to provide protection against all strains of
influenza for many years without the need for annual
vaccine strain changes or annual vaccinations.

The main approaches being explored to develop such
vaccines include the following.

1. Vaccines based on the conserved HA stem region.
These include prime boost strategies using chimeric
proteins and “headless” stem-based strategies.

2. Adjuvants. The use of potent oil-in-water adjuvants
in combination with subunit vaccines has shown to
increase the breadth of the response. Adjuvanted
vaccines have been demonstrated to be effective
against strain drift.
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Vaccine design strategies using bioinformatics
approaches to build consensus-based or optimized
recombinant HA antigens in the form of proteins or
synthetic peptides.

Vaccines comprising nucleic acid coding for HA
followed by boosting with HA protein, intended
to induce antibody response against the common
determinants. DNA-based vaccines also include
strategies designed to elicit host response against
conserved internal proteins.

LAIV that elicit a broadly cross-reactive, longer-
lasting host response.

Vaccines comprising conserved internal proteins
such as the nucleoprotein or matrix protein,

or fragments of these, in formulations destined

to induce cell-mediated immunity. These include
highly conserved peptide epitopes or expression
of these internal proteins in viral vectors

or nanoparticles.

Opportunities and challenges

Opportunities:

Recent scientific findings on the role of broadly cross-
reactive antibodies providing protection from infection
with the pandemic influenza A(HIN1)pdmO09 virus
demonstrate the potential efficacy of a universal
influenza vaccine and provide support for a universal
vaccine strategy inducing antibodies to common
proteins, and in particular the HA stem.

Research demonstrating the feasibility of developing
monoclonal antibodies with broad cross-reactivity to
multiple or all influenza A and B subtypes has provided
extensive information on the structure of conserved
HA epitopes in the stem, and the receptor binding
domain of the globular head domain.

Promising results from a number of laboratories have
stimulated significant interest from pharmaceutical
companies interested in developing the next generation
of influenza vaccines.

The urgent public health need for influenza vaccines
with improved efficacy and the perception of increased
risk of influenza pandemics have spurred increasing
government interest in the development of universal
influenza vaccines.

Multiple development strategies can lead to the
development of vaccines with enhanced breadth

and duration of protection; some approaches may

be targeted to enhance the efficacy of current

vaccines, or replace seasonal vaccine, whereas others
may be useful tools to protect the public against
pandemic influenza.
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7. Vaccines comprising a plurality of HAs from
different strains, intended to provide an antibody
response against the common determinants of the
HA head.

8. Vaccines that combine multiple strategies, bringing
together conserved regions from HA and internal
proteins into a single vaccine. These multimeric
universal vaccines include virus-like particles, viral
vectors or nanoparticle platforms.

9. Testing vaccine combination modalities and prime-
boost approaches, including heterologous prime
boost strategies.

Challenges:

« The availability of a relatively effective annual influenza
vaccine creates a barrier for the development and
implementation of novel influenza vaccine.

« In natural infection there is only a limited immune

response to the conserved influenza viral epitopes

such as the HA stem; and it is not clear how conserved
regions will respond to increased immune pressure
caused by a universal vaccine.

It is not fully understood how immunity to one viral

antigen can affect immune response to a different

influenza virus. Vaccine investigators have reported
that, during some years, prior influenza vaccination
may modify influenza vaccine performance; in some
cases prior vaccination is associated with residual
protection and in others it is associated with decreased
vaccine effectiveness. The potential modification of
immune response by prior influenza vaccine exposure
is the topic of ongoing investigation by WHO and
partner public health agencies.

Licensure of universal influenza vaccines will require

the development and approval of novel assays and

correlates of immune protection.

Potential of a human challenge model for development

of universal influenza vaccine needs to be mapped out

with the regulatory agencies.

It is likely that universal influenza strategies will

require the use of adjuvants; what are the safety

concerns of adjuvants used in coordination with

novel antigens?
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« Licensure of universal vaccines will require agreement
on acceptable outcomes (prevention of infection or
severe disease), efficacy of these vaccines and the
design of clinical trials and end-points.

Current promising leads, strategies
and technologies

Table 10.3 highlights the status of current vaccine
candidates. Some of the most promising strategies
and their sponsors (non-exhaustive list) include
the following.

«» Chimeric HA proteins designed to focus the immune
response (The Icahn School of Medicine at Mount
Sinai/ National Institute of Allergy and Infectious
Diseases (NIAID)/ Biomedical Advanced Research and
Development Authority (BARDA) and Main School of
Science and Mathematics (MSSM)/BMGF/PATH).

« MF59 (Novartis) and AS03 (GlaxoSmithKline)
adjuvants have been used in combination with subunit
vaccines and have shown increase in the breadth
of response.

» Computer optimized HA antigens designed to elicit
an immune response to a recombinant consensus
HA (Vaccine and Gene Therapy Institute (VGTI)/
Sanofi Pasteur).

» DNA-based vaccines encoding HA followed by protein
boost (NIAID Vaccine Research Center, VRC) or
coding for a genetic consensus of multiple existing
strains of each subtype that is known to cause seasonal
influenza (Inovio).

« Immunization with a peptide or protein, which
combines several conserved regions of influenza
proteins into one molecule. Includes synthetic peptide-
containing small regions of the virus which are highly
conserved, such as Flu-v (SEEK) and the M-001
vaccine which contain regions from HA and two
internal virus proteins (BiondVax).

« Virus-like particles (Medicago, Sanofi Pasteur
and VGTI).
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« M2e-based vaccines such as M2e fused to TLR-
agonists (Vaxinnate).

« Fusion proteins of multiple copies of the M2e region
fused to the conserved nucleoprotein and conjugating
to these immunostimmulatory oligonucleotides,
such as being pursued by Dynavax.

« Novel attenuated influenza viruses (University of
Maryland College Park, Codagenix, Vacthera).

« Single-replication influenza virus that is un-attenuated,
but unable to shed. Designed to elicit humoral,
mucosal, and cell-mediated immunity (FluGen).

« Expressing conserved proteins or sequences in
viral vectors such as MVA (University of Oxford)
or adenoviruses (Ad3, Okairos; Ad4, PaxVax; Ad5,
Altimmune, Vaxart), to induce protective CD8*

T-cell responses.

Future directions

A. Short-term goals

« Consensus on definition, target product profile
(interim acceptable and ideal) and roadmap for
development of universal influenza vaccines.

« Availability of global platform to coordinate vaccine
development efforts.

B. Mid-term goals (by 2020, end of the DoV)

« One or two candidates advanced towards licensure.

« Robust pipeline of vaccine candidates using variety of
approaches advanced in preclinical development, ready
to move to clinics.

C. Long-term goals (by 2030)

« At least one or two universal influenza
candidates licensed.

« Global sustainable support available for roll-out of
these vaccines in developing countries.
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Table 10.3: Development status of current vaccine candidates

Organization

Novartis (Switzerland)

GlaxoSmithKline (United
Kingdom)

Icahn School of

Medicine at Mount Sinai
(United States) and
GlaxoSmithKline (United
Kingdom)

VaxInnate (United States)

Medicago (Canada)

Altimmune

(United States)

BiondVax
Pharmaceuticals (Israel)

SEEK (formerly PepTcell)
(United Kingdom)

Vivaldi Biosciences
(United States and
Austria)

Acambis Inc. (now Sanofi

Pasteur) (France)

Inovio (United States)

Dynavax (United States)

Antigen Express (United
States)

PaxVax (Ad4 vector with
H5 HA)

Approach, target, adjuvant

Adjuvant MF59 allows for broader cross-reactivity against viral strains not
included in the vaccine.

Synthetic, self-amplifying mRNA, delivered by a synthetic lipid nanoparticle
(SAM).

Cross-clade antibody responses demonstrated with split-virion, inactivated,
AS03-adjuvanted vaccine.

Various approaches to target conserved broadly reactive epitopes on HA
stalk, such as “headless” HA or functional chimeric HA (comprising non-
matched “head” and “stalk”) expressed either in the context of whole virus
or as rHA.

Fusion protein between influenza M2e and bacterial flagellin (TLR5 ligand).
Self-adjuvanted. Proposed to be used with conventional trivalent influenza
vaccine (TIV).

Recombinant haemagglutinin (HA) expressed as virus-like particle (VLP) in
tobacco plants. Requires adjuvant.

Nasovax: Adenovirus 5, on PER.C6 cell line for vaccine production.

Flunsyn. Former Immune Targeting Systems. Long peptides from four core
influenza proteins elicits strong T-cell response.

Multimeric-001 vaccine: recombinant protein, combination of nine
conserved linear epitopes from HA, nucleoprotein (NP), and matrix protein
(M).

Flu-v: mixture of four chemically synthesized peptides targeting conserved
T-cell epitopes present in M1, NP, and M2 (with oil-in-water adjuvant).

Replication-deficient influenza virus created by deletion of the interferon-
inhibiting NS1 protein.

ACAM-FLU-A fusion between M2e and hepatitis B virus core protein
(M2e-HBc) to produce VLPs presenting M2e.

DNA plasmids encoding consensus sequences of HA, NA and NP delivered
by intradermal electroporation for eliciting antibody and T-cell responses.

Fusion protein comprising two highly conserved influenza antigens, NP and
M2e, which are covalently linked to a proprietary immunostimulatory
sequence.

Synthetic peptides derived from conserved B cell epitopes from HA, linked
to MHC Class 2 Ii-Key moiety for facilitated Th activity.

PXVX0103 (Ad4-H5-Vtn administered as oral capsules) live adenoviral-
based vaccine against avian influenza (H5N1)
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Organization

Vaxart (hAd5 expressing
HA/TRL 3)

Nanobio (Nano-emulsion)

NAIAD (United States)

Janssen/Crucell Vaccine
Institute and the Scripps
Research Institute

Jenner Institute,
University of Oxford
(United Kingdom)

Cytos Biotechnology
(Switzerland)

Wistar Institute
(United States)

Gamma Vaccines
(Australia)

Sanofi Pasteur and VGTI
(United Kingdom and
United States)

FluGen (United States)

University of Maryland,
College Park (United
States)

CureVac (Germany)

University of
Pennsylvania (United
States)

Georgia State University
(United States)

Merck Research
Laboratories
(United States)
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Approach, target, adjuvant

Orally delivered vectored vaccine. Non-replicating adenovirus type 5 vector
backbone, which expresses HA from avian influenza and a TLR3 ligand as
an adjuvant.

Novel oil-in-water nano-emulsion that can incorporate, deliver and
adjuvant multiple antigen types, effective when administered via intranasal,
intramuscular or subcutaneous vaccination.

Fusion protein between self-assembling ferritin protein and full length HA
for nanoparticle presentation of HA.

A stable trimeric influenza haemagglutinin stem (headless) as a broadly
protective immunogen (mini-HAs).

Replication-deficient modified vaccinia virus Ankara (MVA) expressing
both NP and M1. Designed for strong cross-reactive T-cell response. Self-
adjuvanted.

Replication-deficient simian adenovirus expressing both NP and M1.
Designed for strong cross-reactive T-cell response.

MVA expressing NP, M1 and conserved portion of HA.
M2 protein linked to a TLR7 ligand yielding high levels of IgG2c antibodies.

Fusion protein between M2e and NP, expressed in chimpanzee adenovirus
vector.

Whole virion gamma-irradiated virus for intranasal application. Elicits B
and T-cell responses that are cross-protective. Self-adjuvanted.

VLP vaccine with computer-optimized consensus HA sequence
(Computationally Optimized Broadly Reactive Antigen, COBRA). Elicits
broad antibody response. Alum adjuvanted.

Single-replication influenza virus that is un-attenuated, but unable to shed.
Designed to elicit humoral, mucosal, and cell-mediated immunity (REDEE
FLU).

Rearranged genome of influenza virus permitting expression of two HAs on
the same virus while also being attenuated.

Synthetic mRNA encoding HA and NP. Temperature-stable product, elicits
both B and T-cell response. Self-adjuvanted.

Adenovirus expressing broadly-neutralizing monoclonal antibody against
HA delivered by intranasal administration.

Multiple M2 extracellular domains expressed in a VLP.

Synthetic peptides of M2 extracellular domain conjugated to keyhole limpet
haemocyanin or Neisseria meningitidis outer membrane protein complex.

Preclinical

Phase III
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Organization

Bionor (Norway)

VBI (formerly Variation
Biotechnologies)
(United States)

University of Wisconsin
(United States)

Codagenix (United States)

InvVax (United States)

University Of Utah
Research Foundation
(United States)

Okairos (Italy,
Switzerland)

University of Ghent
(Vlaams Instituut voor
Biotechnologie VIB)
(Belgium)

University of Goteborg
(Sweden)

Tsinghua University
(China)

University of Ottawa
(Canada) and National
Institutes for Food and
Drug Control (China)

California Institute

of Technology
(United States)

Medigen (United States)

KJ Biosciences
(United States)

Vacthera BioTech GmbH
(Germany)

Approach, target, adjuvant

Peptide-based approach targeting conserved epitopes (Vacc-Flu).

Unique technology using a mixture of eight to 32 peptides, which represent
hypervariable epitopes of HA to elicit polyclonal immune response.

Modified vaccinia virus Ankara encoding influenza virus HA and/or NP.

Live attenuated influenza vaccine using Synthetic Attenuated Virus
Engineering (SAVE).

Linear invariable epitopes used to construct non-variable influenza virus.

Modified HA sequence with mutations that reduce antigenicity of
immunodominant/variable epitopes.

Replication-defective pan adenovirus type 3 vector, expressing a fusion
protein of M1 and NP.

Recombinant tetrameric protein, M2e-tGCN4 (modified form of the leucine
zipper of the yeast transcription factor GCN4 linked to M2e).

Fusion protein based on the CTA1-DD adjuvant and containing tandem
repeats of the M2e ectodomain epitope.

Synthetic peptide (N-terminus of M2e) coupled to carrier protein.

Adenovirus vaccine encoding secreted fusion protein (codon-optimized
HAZ2 subunit fused to a trimerized form of murine CD40L).

Adeno-associated viruses delivered intramuscularly, encoding two broadly-
neutralizing antibodies.

Recombinant H7 haemagglutinin forms subviral particles that protect mice
and ferrets from challenge with H7N9 influenza virus

M2e + fusion peptides
Influenza A-attenuated vector expressing conservative influenza A and B
epitopes from the NS1 open reading frame.

Influenza A-attenuated vector expressing conservative influenza A and B
epitopes from the NS1 open reading frame.

Preclinical

Phase III
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Progress towards institutional and technical capacity

to carry out vaccine clinical trials (Indicator SO6.3)

Highlights

« The Eastern Mediterranean Region remains the
region with the lowest number of clinical trials
overall and the highest number of countries with
no clinical trials occurring at all over a four-
year period.

« The regions of the Americas, Europe and Western
Pacific report consistently high numbers of vaccine
clinical trials. However this hides substantial
disparity between countries.

« China has become the country conducting the
second highest number of vaccine clinical trials
(due to a large increase in trials in 2015-2016),

The main changes in the landscape for clinical trial
activities are summarized below.

In addition to a three-step process for all clinical trials,
WHO has advocated for the registry of all clinical trials
to prevent underreporting and ensure that the full extent
of data from such trials is accessible to Member States

Data

In order to ensure full comparability across the years of
reporting all four years of vaccine clinical trial activity
has been provided for all Member States globally and by

Limitations of this indicator

The indicator for monitoring clinical research capacity
is the number of trials registered by country over

a 12-month period. This indicator is subject to the
following limitations.

« The database searched is the WHO International
Clinical Trials Registry Platform (ICTRP), which
collates data from the following registries: the
Australian New Zealand Clinical Trials Registry,
the Chinese Clinical Trial Registry, clinicaltrials.
gov, EU Clinical Trials Register, ISRCTN registry,

followed by India. It is not certain that the trend
in China will continue, however. India has been
ranking consistently higher than any European
country over the four years of reporting.

« Caution is needed in interpreting these trends, as it
is not possible to determine whether they may be
due partly or wholly to increased use of clinical trial
registries in countries.

o There continues to be a lack of adequate data-
quality indicators that can be used at the
global level.

and other stakeholders. Other stakeholders (such as the
National Institutes of Health, NIH) have also drafted
guidelines on dissemination of results and data from
clinical trials, as well as forums and networks to increase
clinical trial regulatory oversight and responsiveness,
particularly in developing countries.

WHO region annually from 2012 to 2016 (using 1 May
to 30 April as each 12-month period). The results by
country and WHO region are presented in Table 10.4.

the Netherlands National Trial Register, the Brazilian
Clinical Trials Registry, Clinical Trials Registry — India,
Clinical Research Information Service — Republic

of Korea, Cuban Public Registry of Clinical Trials,
German Clinical Trials Register, Iranian Registry of
Clinical Trials, Japan Primary Registries Network,

the Pan African Clinical Trial Registry, the Sri Lanka
Clinical Trials Registry, and the Thai Clinical Trials
Register. Any clinical trials registered in other registries
are not imported into ICTRP.
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« The date used for classification is the date of
registration of the trial. The date of registration may
not reflect the precise start date of the trial. It may be
registered after the trial has started (although this is not
recommended and not allowed for some registries),

Monitoring results: goals, strategic objectives and indicators

either with a later start date or it is possible some
registries retroactively provide a date of registration
that is earlier than the actual date registered (which
could alter the results based on the time the database
is searched).

WHO support to Member States and other developments in clinical

trials capacity

WHO has proposed a three-step process for all
clinical trials.

« Step 1 is universal prospective clinical trial
registration using a registry compliant with WHO
standards (www.who.int/ictrp).

« Step 2 is public disclosure of results from the clinical
trials within 12 months of the completion date for the
trial (http://www.who.int/ictrp/results/reporting/en/).

« Step 3 is consideration of sharing of the individual
participant data taking into account legal and ethical
requirements. WHO does not mandate sharing
individual participant data from clinical trials but notes
that this is an area where policy is in the development
stage. WHO encourages that any sharing of individual
participant data should be conducted as a 3 step
building on steps 1 and 2

Further work by WHO and others regarding clinical
trials policy is below.

« WHO published its institutional position on prompt
reporting of results from clinical trials in April
2015 (http://www.who.int/ictrp/results/reporting/
en/), in addition to the Organizations long standing
position that all clinical trials must be prospectively
registered (www.who.int/ictrp).

« Audits of the extent of clinical trial registration and
reporting are beginning to occur and be made available
(http://bmjopen.bmj.com/content/6/3/e009285.full and
http://bmjopen.bmj.com/content/5/11/e009758.full).
These have shown that substantial non-reporting and
even non-registration occurs and underpins major
biases in the evidence base. Action is needed by
Member States to enforce dissemination of results from
clinical trials.

« In its official Statement on Public Disclosure of
Clinical Trial Results, WHO has called on stakeholders
in funding agencies, ethics committees, industry,
academia, regulatory and publishing spheres to take
actions to ensure universal registration and reporting
of all clinical trials [REF]. Underreporting is equally
high for industry sponsored or academic trials.

« In 2015 the National Institutes of Health (NIH)
conducted a public consultation on draft new rules

promoting dissemination of results of all NTH-funded
clinical trials http://grants.nih.gov/clinicaltrials_fdaaa/.
The final new rules are awaited.

« In early 2016 the International Council of Medical
Journal Editors (ICMJE) conducted a public
consultation on plans to mandate sharing of individual
participant data within six months of publication of
all clinical trials in member medical journals going
forward http://www.icmje.org/news-and-editorials/
M15-2928-PAP.pdf. The final ICMJE position on data
sharing is awaited.

In addition to this, important developments have taken
place recently in addressing some of the challenges
posed by inadequate clinical trial regulatory oversight
and responsiveness, particularly in Africa. The African
Vaccine Regulatory Forum (AVAREF) was formed

