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Since the global Expanded Program on Immunization (EPI) 
was launched in 1974, vaccination against six diseases (tuber-
culosis, polio, diphtheria, tetanus, pertussis, and measles) has 
prevented millions of deaths and disabilities (1). Significant 
advances have been made in the development and introduction 
of vaccines, and licensed vaccines are now available to prevent 
25 diseases (2,3). Historically, new vaccines only became avail-
able in low-income and middle-income countries decades after 
being introduced in high-income countries. However, with 
the support of global partners, including the World Health 
Organization (WHO) and the United Nations Children’s Fund, 
which assist with vaccine prequalification and procurement, as 
well as Gavi, the Vaccine Alliance (Gavi) (4), which provides 
funding and shapes vaccine markets through forecasting and 
assurances of demand in low-income countries in exchange 
for lower vaccine prices, vaccines are now introduced more 
rapidly. Based on data compiled in the WHO Immunization 
Vaccines and Biologicals Database* (5), this report describes 
the current status of introduction of Haemophilus influenzae 
type b (Hib), hepatitis B, pneumococcal conjugate, rotavirus, 
human papillomavirus, and rubella vaccines, and the second 
dose of measles vaccine. As of September 2016, a total of 
191 (99%) of 194 WHO member countries had introduced 
Hib vaccine, 190 (98%) had introduced hepatitis B vaccine, 
132 (68%) had introduced pneumococcal conjugate vaccine 
(PCV), and 86 (44%) had introduced rotavirus vaccine into 
infant vaccination schedules. Human papillomavirus vaccine 
(HPV) had been introduced in 67 (35%) countries, primarily 
targeted for routine use in adolescent girls. A second dose of 
measles-containing vaccine (MCV2) had been introduced in 
161 (83%) countries, and rubella vaccine had been introduced 
in 149 (77%). These efforts support the commitment outlined 
in the Global Vaccine Action Plan (GVAP), 2011–2020 (2), 
endorsed by the World Health Assembly in 2012, to extend 
the full benefits of immunization to all persons.

Data on the status of vaccine introduction into the coun-
try’s routine immunization program, as of September 2016, 
were obtained from the WHO Immunization Vaccines and 
Biologicals Database, which receives vaccine introduction reports 
from 194 WHO countries. Vaccine introduction status is also 
presented by the 73 countries that were eligible† for support from 
Gavi for new vaccine introduction at any time since 2000 (5).

In 1992, WHO recommended hepatitis B vaccine as the first 
new vaccine in the childhood immunization schedule beyond 
the original EPI vaccines.§ Hepatitis B vaccine is now included 
in childhood immunization schedules in 190 (98%) countries, 
including 119 (61%) countries that have implemented a birth 
dose to prevent perinatal transmission of hepatitis B virus, as 
recommended by WHO in 2009 (6).

In 2000, Hib vaccine was only in widespread use in the 
WHO Region of the Americas and European Region. By 2006, 
when WHO recommended Hib vaccine in all routine infant 
immunization schedules, 108 countries, accounting for >55% 
of the world’s children, had introduced routine Hib vaccination 
(7). During the last decade, with continued WHO and Gavi 
support, expansion has continued and, as of September 2016, a 
total of 191 (98%) countries had incorporated Hib vaccine in 
national immunization schedules, including all 73 Gavi-eligible 
countries. Hib vaccine has not yet been introduced in China, 
the Russian Federation, and Thailand (5) (supplemental map 1, 
at https://stacks.cdc.gov/view/cdc/41681).

In 2007, WHO recommended use of PCV in all countries, 
prioritizing its introduction in countries with high pneu-
monia prevalence and high mortality rates among children 
aged <5 years. By 2008, although 24 high-income and two 
middle-income countries had initiated routine PCV vaccina-
tion, no countries in Africa or Asia, regions with high rates of 
pneumonia mortality among children aged <5 years, had yet 
introduced PCV (8). However, by September 2016, PCV had 
been introduced in national immunization schedules in 132 
(68%) countries, and six more are planning introduction by the 
end of 2016. Among the 73 Gavi-eligible countries, 56 (77%) 
had introduced PCV, and three are planning introduction by 
the end of 2016 (5) (Figure 1).

Rotavirus vaccination has been recommended by WHO for 
inclusion in all national immunization schedules since 2009, 
particularly in countries with high rotavirus gastroenteritis–
associated mortality, including South and Southeast Asia and 
sub-Saharan Africa. By September 2016, rotavirus vaccine had 
been introduced in 86 (44%) countries, including 38 (52%) 
Gavi-eligible countries. Five more countries plan to introduce 
rotavirus vaccine by the end of 2016 (5) (Figure 2).

Before 2012, HPV was not widely used outside North 
America, Australia, and Europe. In 2009, WHO recommended 

* http://www.who.int/immunization/monitoring_surveillance/data/en.
† Gavi-eligible countries can choose to introduce a new vaccine without Gavi 

support. These data show Gavi eligibility, not necessarily Gavi support.

§ The original EPI vaccines protect against complications of tuberculosis in 
childhood (Bacille Calmette-Guérin [BCG] vaccine); diphtheria, tetanus, and 
pertussis (DTP vaccine); polio; and measles.

https://stacks.cdc.gov/view/cdc/41681
http://www.who.int/immunization/monitoring_surveillance/data/en
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FIGURE 1. Countries with current or planned use of pneumococcal conjugate vaccine (PCV) in the national immunization program, as of September 2016

Source: World Health Organization, Immunization Vaccines and Biologicals Database, September 2016. http://www.who.int/immunization/monitoring_surveillance/data/en/.
Abbreviation: Gavi = Gavi, the Vaccine Alliance.
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FIGURE 2. Countries with current or planned use of rotavirus vaccine in the national immunization program, as of September 2016

Source: World Health Organization, Immunization Vaccines and Biologicals Database, September 2016. http://www.who.int/immunization/monitoring_surveillance/data/en/.
Abbreviation: Gavi = Gavi, the Vaccine Alliance.

http://www.who.int/immunization/monitoring_surveillance/data/en/
http://www.who.int/immunization/monitoring_surveillance/data/en/
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HPV for adolescent girls in all countries where cervical cancer 
prevention is a public health priority and introduction is feasible 
and sustainable. By September 2016, HPV had been introduced 
in 67 (35%) countries (5) (Figure 3). Among Gavi-eligible 
countries, 23 (32%) had conducted HPV pilot demonstration 
projects, and three had introduced HPV nationally.

Since 2009, WHO recommended 2 doses of MCV as the 
standard for all national immunization schedules (9). Routine 
MCV2 is usually administered during the second year of life, 
although in some countries it is scheduled around the age of 
school entry. As of September 2016, MCV2 had been intro-
duced in 161 (83%) countries, and two countries have planned 
introduction in 2016 (5) (supplemental map 2, at https://
stacks.cdc.gov/view/cdc/41682). Forty-six (63%) Gavi-eligible 
countries had introduced MCV2.

Rubella vaccine was first licensed in 1969 and initially 
was used primarily in high-income and middle-income 
countries. By 1996, only 85 countries included rubella 
vaccine in national immunization schedules. Since a 2011 
Gavi commitment to support rubella vaccine introduction 
using combined measles-rubella vaccine, more countries have 
introduced rubella-containing vaccines, and, as of September 
2016, rubella vaccine was included in national immunization 
schedules in 149 (77%) countries (5) (supplemental map 3, 
at https://stacks.cdc.gov/view/cdc/41683). Thirty-five (48%) 

Gavi-eligible countries had introduced rubella-containing 
vaccine in national immunization schedules.

Discussion

With the recognition of immunization as a core component 
of the human right to health, the availability of innovative 
funding mechanisms, and stronger international partnerships, 
vaccines are increasingly being introduced into national immu-
nization schedules (2). Nearly all countries have introduced 
hepatitis B vaccine, more than three fourths have introduced 
rubella, MCV2 and Hib vaccines, and two thirds have intro-
duced PCV. However, fewer than half have introduced rota-
virus vaccine or HPV. In addition, market analyses indicate 
that recently introduced vaccines are reaching low-income 
countries faster than in the past. For example, Hib vaccine, 
introduced in 1989, took 20 years to reach 70% of low-income 
countries; PCV, introduced in 2000, is anticipated to reach 
70% of low-income countries 5 years sooner (10). Although 
uneven, the overall success in extending vaccine introduction 
reflects both global commitment to achieving the GVAP goals 
and growing technical and resource capacities in low-income 
and middle-income countries.

Despite available resources from donors to introduce vac-
cines in countries, countries might choose not to introduce 
a particular vaccine because of national policies; financial 

Introduced, as of September 2016 (67 countries or 34.5%)

Not introduced/No plans (127 countries or 65.5%)

Not applicable

Gavi-eligible countries

FIGURE 3. Countries with current or planned use of human papillomavirus vaccine (HPV) in the national immunization program, as of September 2016

Source: World Health Organization, Immunization Vaccines and Biologicals Database, September 2016. http://www.who.int/immunization/monitoring_surveillance/data/en/.
Abbreviation: Gavi = Gavi, the Vaccine Alliance.

https://stacks.cdc.gov/view/cdc/41682
https://stacks.cdc.gov/view/cdc/41682
https://stacks.cdc.gov/view/cdc/41683
http://www.who.int/immunization/monitoring_surveillance/data/en/
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constraints on implementation; lack of disease burden data; or 
vaccine hesitancy by the community, health system, or policy-
makers. Establishing and strengthening independent advisory 
mechanisms at the national level (e.g., National Immunization 
Technical Advisory Groups) is critical for improving leadership 
in making informed and evidence-based recommendations 
about the introduction and financial sustainability of vaccines.

In countries where vaccines have been recently introduced 
into the national schedule, incomplete coverage might result 
in many children not receiving these vaccines. Immunization 
programs must closely review vaccine implementation and 
coverage to identify actions necessary to ensure equity and 
optimize impact. Continued progress in vaccine introduction 
will require national commitment and funding, ensuring vac-
cine supply and procurement, creating and maintaining new 

age and target population delivery platforms, and addressing 
competing demands on health care systems and resources. This 
is particularly critical for lower–middle-income countries and 
countries transitioning from eligibility for Gavi support, based 
on the World Bank data for gross national income.

Strategies that can help provide vaccine supply security 
include innovative pricing and procurement mechanisms, 
especially for lower–middle-income countries, as well as 
supply-side interventions and support for the manufacture of 
affordable vaccines in middle-income countries (1). Recent 
supply shortages of rotavirus, PCV, and other vaccines demon-
strate the need to work with manufacturers at the global level 
to prevent stockouts (i.e., situations in which local vaccine 
providers run out of stock) or missed opportunities. Global 
and regional training initiatives targeting national programs 
have contributed to considerable improvements in vaccine 
stock management and cold-chain capacity; sustaining these 
infrastructure efforts will be important, particularly for vac-
cines that involve delivery and monitoring in new settings (e.g., 
school-based or outreach vaccination).

Vaccine introduction provides opportunities for strengthen-
ing a country’s immunization program and overall health sys-
tem. Although vaccine introductions might require additional 
resources and innovative delivery strategies (e.g., school-based 
delivery of HPV, delivery of the hepatitis B birth dose as part of 
neonatal care), platforms for providing immunization to new 
age groups offer opportunities to improve access to health care 
and facilitate vaccination throughout the life course. Scheduled 
immunization visits provide a platform for integrating other 
public health interventions (e.g., vitamin A supplementation, 
deworming, bed nets for malaria prevention, and growth 
monitoring) to improve overall health. Delivering vaccina-
tion services beyond infancy (e.g., MCV2 in the second year 
of life) also offers an opportunity to provide vaccines missed 
during infancy to protect the child and improve vaccination 
coverage in the community. New partnerships established for 
vaccine introduction can enhance the delivery and efficiency 
of health services in new settings (e.g., ministries of education 
for school-based HPV vaccination) and strengthen traditional 
sites of service delivery. These partnerships also can support 
social and operational research and new communication 
strategies needed to increase acceptance of new vaccines by 
the target populations and among persons involved in the 
delivery of vaccines.

Sustaining the health gains made through vaccine introduc-
tion requires continued support for implementation, as well 

Summary
What is already known about this topic?

Historically, new vaccines only became available in low-income 
and middle-income countries decades after being introduced in 
high-income countries. However, with support of global 
partners including the World Health Organization (WHO) and 
the United Nations Children’s Fund, which assist with vaccine 
prequalification and procurement, as well as Gavi, the Vaccine 
Alliance, which provides funding and shapes vaccine markets 
through forecasting and assurances of demand in low-income 
countries, in exchange for lower vaccine prices, vaccines are 
now introduced more rapidly.

What is added by this report?

As of September 2016, a total of 191 (99%) of 194 WHO member 
countries had introduced Hib vaccine, 190 (98%) had introduced 
hepatitis B vaccine, 132 (68%) had introduced pneumococcal 
conjugate vaccine (PCV), and 86 (44%) had introduced rotavirus 
vaccine into infant vaccination schedules. Human papillomavirus 
vaccine (HPV) had been introduced in 67 (35%) countries, 
targeted toward adolescent girls. A second dose of measles-
containing vaccine (MCV2) had been introduced in 161 (83%) 
countries, and rubella vaccine had been introduced in 149 (77%).

What are the implications for public health practice?

Sustaining the health gains made through new vaccine introduc-
tion will require country commitment and funding, ensuring 
vaccine supply, creating and maintaining new age and target 
population delivery platforms, and addressing competing 
demands on health care systems and resources. New or improved 
vaccines for diseases such as meningitis, cholera, typhoid, 
malaria, and dengue will be available in the near future, bringing 
with them additional delivery and financing challenges along 
with the promise of decreased morbidity and mortality and the 
opportunity to further strengthen health systems.
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as support for surveillance to monitor disease burden, vaccine 
effectiveness, and vaccine safety. New or improved vaccines 
for diseases such as meningitis, cholera, typhoid, malaria, 
and dengue will be available in the near future, bringing with 
them additional delivery and financing challenges along with 
the promise of decreased morbidity and mortality and the 
opportunity to further strengthen health systems.
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