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Abstract

Purpose of Review The study aims to review the prevention efforts for vaccine preventable diseases.

Recent Findings Significant progress in global vaccination coverage has been made since World Health Organization established
the Expanded Programme on Immunization to ensure that all children have access to routinely recommended vaccines. Global
coverage with vaccines to prevent tetanus, poliomyelitis, or measles has increased from <5 to > 85% in multiple countries, and
for the first time, in 2016, global estimated measles deaths were fewer than 100,000. However, vaccination rates for the third dose
of polio vaccine, diphtheria, tetanus toxoids, and pertussis-containing vaccine and first dose of measles-containing vaccine have
remained unchanged at 84-86% since 2010, demonstrating a need for new strategies to improve immunization rates especially in
low-income regions.

Summary In addition to political commitment from governments, disease surveillance efforts should be strengthened. In devel-
oped countries, vaccine refusal should be continuously addressed. In this review, tetanus, measles, rubella, and polio vaccinations
are discussed with their unique success stories and challenges.

Keywords Measles elimination - Tetanus elimination - Rubella - Polio - Vaccine preventable diseases

Introduction

Of all the contributions made to global health in the past cen-
turies, immunization continues to be one of the most cost-
effective interventions, preventing 2 to 3 million deaths every
year [1]. Expanded Programme on Immunization (EPI) by the
World Health Organization (WHO) developed in 1974, and
later, the Global Alliance for Vaccination and Immunization
(GAVI) developed in 2000, not only enhanced the global cov-
erage of vaccination but also reduced the pediatric hospitali-
zation rates, overall disease burden, and childhood mortality
of vaccine preventable diseases [2, 3]. Taking these significant
successes into account, the fourth United Nations Millennium

Cristina Garcia-Maurifio and Cristina Tomatis Souverbielle contributed
equally to this work.

This article is part of the Topical Collection on Pediatric Global Health

P4 Cristina Tomatis Souverbielle
cristina.tomatis @nationwidechildrens.org

Division of Infectious Diseases, Nationwide Children’s Hospital, 700
Children’s Dr, Columbus, OH 43205, USA

College of Medicine, The Ohio State University, and Nationwide
Children’s Hospital, Columbus, OH, USA

@ Springer

Development Goal was adopted in 2000 and set a target to
reduce the child mortality by two thirds by 2015. Currently,
the new set of Sustainable Development Goals which span
from 2015 to 2030 fit into a global development framework,
and among other goals included the reduction of inequality
within and among countries, one of the main determinants of
vaccine access.

There are numerous examples of advances that have been
made in development and expansion of vaccinations leading
to increased coverage. The coverage for three doses of the
diphtheria-tetanus-pertussis (DTP) vaccine rose from 52% in
2000 to 76% in 2015 in the African WHO region [4]. The
rotavirus vaccine was introduced in 90 countries by the end
of 2016 with significant coverage, and the MenAfriVac
(meningitis A), only 6 years after its introduction, has been
given to over 260 million people living in the African
meningitis belt [5]. The first dengue vaccine (CYD-TDV)
was registered in Mexico in December 2015 to be used in
9- to 45-year-old individuals living in high-risk areas, and
the RTR S/ASO01 malaria vaccine is being evaluated in pilot
studies in sub-Saharan Africa to determine its risk/benefit
profile before being added to the core malaria prevention
package [6, 7].

Optimizing the full benefits of immunization has been chal-
lenging despite the obvious progress and benefits, especially
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in regard to the availability, access, acceptability, and optimal
delivery in many regions. The global vaccination coverage for
the diphteria-tetanus-pertussis (DTP) vaccine was 86% in
2016, a number that has barely changed since 2010, and is
still suboptimal especially in children who are born in low-
and middle-income countries [8]. Vaccine preventable dis-
eases remain among the leading causes of mortality in chil-
dren less than 5 years of age in some regions of the world [8].
The immunization rates show a great global disparity between
countries, and within richer and poorer areas of the same
country [8]. As of 2016, eight countries had less than 50%
immunization coverage including Central African Republic,
Chad, equatorial Guinea, Nigeria, Somalia, South Sudan,
Syrian Arab Republic, and Ukraine. Worldwide, 19.5 million
infants are still missing basic vaccines, and estimates from
2016 showed that 1 out of 10 infants had not received any
vaccines [9].

The inequalities in vaccination coverage brought the
global health community to call for a Decade of Vaccines
(DoV) in 2010. The objectives of DoV were to extend and
optimize the benefits of immunization worldwide by 2020.
The Global Vaccine Action Plan (GVAP) was then devel-
oped by WHO and United Nations International Children’s
Emergency Fund (UNICEF) to allow a more equitable ac-
cess to existing vaccines for all populations by strengthen-
ing the national immunization programs. To date, the tar-
gets set by the GVAP are still far away. The 2017 GVAP
assessment report concluded that there is a need to continue
focusing on (a) strengthening the power of national immu-
nization programs, (b) reinforcing the alignment between
emerging global health agendas and immunization, (c)
strengthening international cooperation by recognizing
common interests, (d) growing towards applying immuni-
zation beyond childhood, and (e) strengthening the dialog
with other sectors [8].

There are many vaccine preventable diseases that remain
important global health problems. Among these, the eradica-
tion of measles, rubella, and maternal and neonatal tetanus
remain a priority for GVAP and will be addressed individually
in this review. Polio eradication is almost achieved, setting a
remarkable example, but efforts for its eradication go in hand
with measles and tetanus control; hence, we will review it
briefly here as well. Some of the other vaccine preventable
diseases and their current situation have been summarized in
Table 1.

Maternal and Neonatal Tetanus
Introduction

Despite the availability of tetanus toxoid-containing vaccines
(TTCV) since 1924, tetanus continues to be a global health

problem, affecting the most disadvantaged populations
[28]. In areas such as Africa and Southern and East Asia
where TTCV coverage has not been achieved, women give
birth to newborns that are not protected against tetanus
contributing to the maternal and neonatal tetanus burden.
The WHO first called for the elimination of neonatal tetanus
in 1989. The Maternal and Neonatal Tetanus Elimination
Initiative (MNTE) was launched by UNICEF and its partners
in 2000 [29, 30]. Its main strategies include improving immu-
nization coverage of pregnant women and women of childbear-
ing age, birth hygiene promotion, and optimizing surveillance
systems [29]. In 2002, mortality from neonatal tetanus was
estimated at 180,000 worldwide, which represents a 78% re-
duction since the 1980s [31]. Between 2000 and 2017, 44
countries eliminated maternal and neonatal tetanus and more
than 150 million women have been immunized with two or
more doses of TTCV. Despite these progresses, unfortunately,
an estimated 34,000 neonates died from tetanus in 2015 [31],
and as of December 2017, 15 countries have not yet achieved
tetanus elimination [18]. The initiative’s goal is to achieve less
than 1 case of neonatal tetanus per 1000 live births in every
district of every country by 2020.

Epidemiology

Tetanus is caused by the spores of toxigenic strains of
Clostridium tetani and usually presents with increased muscle
tone and spasms. Whereas tetanus is usually wound associated
in other populations [28], inadequate maternal immunity and
unhygienic perinatal practices represent the main risk factors
for the development of tetanus in newborns and mothers [32].
In addition to unhygienic umbilical cord care, maternal teta-
nus can occur after unhygienic practices during delivery, mis-
carriage, or abortion.

Most of the reported tetanus cases worldwide occur in
newborns in low-income countries. Case fatality rates for
tetanus could be as high as 80% without appropriate inpa-
tient care [33] and around 50% with reported hospital care
[34]. Limited treatment options due to the lack of effective
drugs combined with scarcity of resources contribute to
the high mortality rates. Newborn deliveries outside of
health care settings and overall poor reporting hamper sur-
veillance reports, and the real incidence of neonatal teta-
nus is not known in many regions. Studies have indicated
that only 2—5% of cases may be reported, making planning
and assessment of elimination programs difficult [33].
Despite these challenges, considerable progress has been
made towards global elimination of neonatal tetanus, with
most recent figures reporting that 38 of the targeted coun-
tries have now eliminated the disease with a reduction in
incidence to 58,000 cases a year (Fig. 1) [33].
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30,000 cases are still
reported each year

*Countries with low incidence:

vaccination recommended for

defined risk groups
*Complete mass vaccination

280 million persons have

*Polysaccharide-protein

Meningococcus A (Men A)

been vaccinated with the
Men A vaccine in 2016

campaigns with 1 dose in

conjugate vaccine

[27]

individuals aged 1-29 in the

African meningitis belt
*1 dose between 9 and 18 months as

African belt countries

routine childhood vaccination

TTCV tetanus toxoid-containing vaccines; WCB women of childbearing age; DTP diphtheria, tetanus, and pertussis vaccine; 7d tetanus and low-dose diphtheria toxoid; 772+ two or more doses of tetanus

toxoid-containing vaccines; MNTE maternal and neonatal tetanus elimination; 7dap tetanus, low-dose diphtheria toxoid and acellular pertussis; PCV pneumococcal conjugate vaccine; GVAP Global

Vaccine Action Plan

#To further promote immunity against diphtheria, diphtheria toxoid and tetanus toxoid rather than tetanus toxoid alone should be used when tetanus prophylaxis is needed following injuries

®In children > 7 years of age and pregnant woman, acellular vaccines should be used

The Maternal and Neonatal Tetanus Elimination
Initiative

The strategies of the MNTE initiative include
A) Improving immunization coverage of mothers

In high-incidence settings, where most deliveries occur at
home, interventions to improve immunization coverage are
crucial [34]. It has been estimated that neonatal tetanus mor-
tality can be reduced by 94% (95% CI 80-98) by immunizing
woman of childbearing age (WCBA) and/or pregnant woman
[35]. The main strategies to achieve these goals in high-risk
regions for maternal and neonatal tetanus (MNT) include
(a) implementation of routine childhood immunization sched-
ules (three primary and three booster doses, one per decade),
(b) strengthening routine immunization practices in pregnant
women, and also (¢) mass campaigns through supplementary
immunization activities (SIA). This involves global vaccina-
tion of woman of childbearing age living in high-risk areas
with three rounds of TTCV. This strategy has proven to be
cost-effective and to improve coverage in otherwise un-
reached population [28, 36]. The main WHO objective is to
protect newborns and mothers until the six-dose childhood/
adolescent schedule reaches high coverage, and future WCBA
are protected [19].

B) Birth hygiene

Interventions that advocate improving hygienic practices
during the delivery and adequate perinatal care are effective
in reducing neonatal tetanus mortality and should be promoted
[34, 37]. In China, maternal and neonatal tetanus was success-
fully eliminated in 2012 primarily by providing universal
clean services and increasing in-hospital delivery rates [38].
WHO advocates using six hygienic measures: clean birth sur-
face, clean hands, clean perineum, cord cutting, cord tying,
and cord care. Skilled birth attendants (SBA) and hygienic
umbilical stump practices have shown to reduce the risk of
neonatal tetanus (NT) and neonatal mortality [39, 40]. Recent
evidence suggests that provision of clean delivery kits for
home deliveries can decrease neonatal mortality, independent
of SBA [41].

C) Surveillance

Many cases of NT occur outside of health facilities and are
never recorded. Tetanus is a non-communicable disease un-
like other vaccine preventable diseases. Optimizing surveil-
lance is crucial to understand the real disease burden and to
evaluate the effectiveness of interventions. To determine
whether a country had met the NT elimination definition, a
formal survey method has been developed [42]. There have
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Immunization coverage with DTP3 vaccines in
infants (from <50%), 2016

Source: WHO/UNICEF coverage estimates 2016 revision. July 2017.

Map production: Inmunization Vaccines and Biologicals, (VB). World Health
Organization. 194 WHO Member States.

Date ofslide: 19 July 2017
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Fig. 1 “Developing” countries with percent of districts achieving at least 80% DTP3 coverage, 2014

also been significant efforts towards identifying high-risk
areas requiring supplementary immunization activities and
closely monitoring the results of the vaccination campaigns
[32]. WHO recommends routine monthly surveillance and
retrospective record review at least once a year at major health
facilities to identify unreported cases [43].

In summary, there are still several challenges that will require
a join effort from the different global health associations, stake-
holders, and communities for elimination of MNT. Lack of dis-
ease knowledge, poor hygiene practices of local communities,
and misinformation about the objective of the vaccine campaigns
have been some of the socio-cultural problems encountered in
countries like Pakistan, Kenya, or Mexico [44].

Measles
Introduction

Measles is one of the most contagious infections with
serious complications including pneumonia, diarrhea,

keratoconjunctivitis, and encephalitis [45]. Case fatality rates
vary from 0.1% in developed world to 15% in the developing
countries, with deaths usually due to pneumonia or diarrhea
[10]. Diarrhea is more severe in children with underlying mal-
nutrition and resource poor settings with limited access to
health care and rehydration strategies.

When the Expanded Programme on Immunization (EPT)
was launched in 1974, measles vaccine was one of the six
vaccines included in the basic package recommended for
all children in developing countries. Measles was unique
among the proposed vaccine preventable diseases with
high transmission rates. It has been shown that population
immunity of 92-95% is necessary to stop measles trans-
mission [10].

In 2001, the Measles Initiative, a coalition led by UNICEEF,
WHO, Center for Disease Control and Prevention (CDC),
United Nations Foundation (UNF), and the American Red
Cross, was formed, spearheading a more aggressive approach
to measles control (increasing first- and second-dose vaccine
coverage with SIAs). This strategy was initially very success-
ful and resulted in a reduction of estimated measles mortality
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by 74% in 2010 relative to 2000. However since then, the
gains have slowed down [46].

In 2010, the World Health Assembly (WHA) set three
milestones for measles control by 2015: (1) increase routine
coverage with the first dose of measles-containing vaccine
(MCV1) among children aged 1 year to >90% at the national
level and to >80% in every district, (2) reduce global annual
incidence to less than five cases per million population, and
(3) reduce global measles mortality by 95% from the 2000
estimate [11].

In 2012, the initiative, now targeting measles and rubella
(Measles and Rubella Initiative), published the “Global
Measles and Rubella Strategic Plan 2012-2020” to achieve
elimination of both diseases by 2020 in at least five WHO
regions [46].

Epidemiology

Before the introduction of measles vaccine in 1963 and wide-
spread vaccination, major epidemics occurred approximately
every 2-3 years, and measles caused an estimated 2.6 million
deaths each year [47]. Virtually, every person acquired mea-
sles before adulthood. In the USA, before implementation of
vaccine, measles occurred in epidemic cycles, and for every
1000 reported measles cases, approximately 1 case of enceph-
alitis and 2-3 deaths resulted [12]. In USA, the rates signifi-
cantly declined, but unfortunately, in low- to middle-income
countries, measles continues to be a huge burden and disease
is often more severe with case fatality rates as high as 25%. In
USA, measles has been continuing to cause outbreaks in
communities where vaccination rates have been low due to
vaccine refusal as well as following overseas travel to measles
endemic areas. The Center for Disease Control and Prevention
reported outbreaks in 2008, 2011 (mainly related to imported
cases from Europe), 2013, 2014 (related to unimmunized
Amish population in Ohio), 2015 (linked to a traveler
visiting an amusement park in California—the virus from
this outbreak was identical to the one identified in the
2014 Philippines outbreak), two in 2016 (Tennessee and
Arizona), and the most recent one in 2017 (Minnesota) [48].
This last outbreak occurred in a Somali-American population
with low vaccine coverage (declining since 2007) due to
parental concerns for association of MMR vaccine and
autism [49].

Physicians in low-risk areas are not familiar with measles
presentation and rash. In a recent cluster observed in Hawaii,
measles cases were seen following a late diagnosis of an
infant who traveled to the Philippines during a community
outbreak [50]. Significant measles increase was reported in
Europe since 2011, especially in France [48]. Outbreaks
were reported in 2013 and in 2014 in Azerbaijan, Bosnia
and Herzegovina, Georgia, German, Italy, Latvia, the
Netherlands, Russian Federation, Turkey, Ukraine, and the
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United Kingdom [46]. Groups of unimmunized people pose
major programmatic challenges. For example, in Italy, where
measles vaccination is recommended but not mandatory, a
new outbreak has been observed since early January 2017.
Italy is currently one of 14 European countries with ongoing
endemic transmission [51].

The disease remains one of the leading causes of death
among young children globally, despite the availability of a
safe and effective vaccine, because vaccine coverage is not
universal. Approximately 89,780 people died from measles
in 2016—mostly children under the age of 5 years [47].

Most affected regions to date continue to be in the African
region and the South East Asian region, mostly in developing
countries with high infant mortality rates. The 2017 yearly
WHO report shows countries with the highest number of cases
as India (55,226), Nigeria (10,795), and Indonesia (6583)
(Fig. 2) [13].

Rubella
Introduction

Rubella, another vaccine preventable (VPD) but mild disease,
is primarily a concern because infection during pregnancy can
result in severe birth defects named congenital rubella syn-
drome (CRS) including severe heart defects, cataracts, deaf-
ness, cleft palate, and mental retardation [46].

Epidemiology

Rubella was common in the USA before the licensure of live,
attenuated rubella vaccines in in 1969, and rubella epidemics
occurred every 6-9 years. Majority of patients were young
children, with a peak incidence among children 5 to 9 years.
During the last rubella epidemic in 1964—1965, an estimated
12.5 million rubella cases occurred in USA, resulting in ap-
proximately 2000 cases of encephalitis, 11,250 fetal deaths
attributable to spontaneous or therapeutic abortions, 2100 in-
fants who were stillborn or died soon after birth, and 20,000
infants born with CRS [12].

Unfortunately, vaccine coverage is not optimal especially
in developing countries in the African region and the
Southeast Asian region, where CRS rates are highest.
Reported rubella cases declined 97%, from 670,894 cases in
102 countries in 2000 to 22,361 cases in 165 countries in
2016. In 2010, more than 100,000 babies with CRS were
estimated to be born globally [46].

Measles and Rubella Laboratory Network

The global Measles and Rubella Laboratory Network
(LabNet) was developed based on the successful model of
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the global polio laboratory network, and as of 2013, 696 lab-
oratories have been established in 164 countries, majority as
part of WHO laboratory network [52]. LabNet provides re-
sults for measles and rubella immunoglobulin M (testing of
suspected cases) and share virus sequencing information
(confirmed cases). This network provides valuable global
information about the circulation of measles and rubella
infections and is a vital resource for immunization programs
to monitor virus transmission patterns and help document suc-
cessful elimination strategies [53].

Progress Towards Elimination

Measles vaccines are highly effective. One dose of the MMR
vaccine is 95% effective at preventing measles and 92%
effective at preventing the spread of measles to household
contacts [45]. A small percentage of people do not mount
effective response to first dose of MCV1 and outbreaks
can continue to occur, so providing a second dose of

measles-containing vaccine (MCV2) has been recommended
to overcome this gap [47].

Significant gains towards measles elimination have been
made in the past 17 years. Between 2000 and 2016, 87%
decrease in reported measles incidence and 84% reduction in
estimated measles mortality were achieved (from 550,100
(95% CI=374,000-896,500) in 2000 to 89,780 (95% Cl =
45,700-269,600) in 2016) [11]. Measles vaccination
prevented an estimated 20.4 million deaths during this period
[11]. Measles has been eliminated from the USA in 2000 and
from the entire WHO region of the Americas in 2002.
Howeyver, as stated above, measles cases and outbreaks asso-
ciated with importation of the virus in contact with susceptible
(unimmunized) groups continue to occur [12, 47].

During 2012-2015, the number of WHO member states/
countries providing MCV?2 nationally through routine immu-
nization services increased from 131 (68%) to 154 (79%).
Estimated global MCV2 coverage increased from 48 to
56%. By the end 2015, Regional Verification Commissions
(RVCs) in the American, European, and Western Pacific
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regions had verified elimination of measles in 61 member
states (34 of 35 in the Americas, 21 of 53 in Europe, and 6
of 27 in the Western Pacific) and elimination of rubella in 67
member states (35 of 35 in the Americas, 20 of 53 in Europe).
All six regions included in these surveys have measles elimi-
nation goals by 2020 and two have rubella elimination goals.
However, none of the regions except the Americas has yet
achieved its 2015 milestones [46].

As measles is one of the most contagious VPD and virtu-
ally all infections clinically manifest with rash and fever, it is
usually the first recognized VPD to infect population
clusters of susceptible persons. For these reasons, measles
incidence rates are recognized as markers of the success of
immunization systems and of overall health systems [46].

Despite all the progress made, in 2017, there have been
117,115 measles cases and 11,675 rubella cases reported
worldwide [13].

The decrease in measles mortality was one of five main
contributors to (along with decreases in mortality from diar-
rhea, malaria, pneumonia, and neonatal intrapartum deaths)
progress towards the UN Millennium Development Goal of
improvement in overall child mortality worldwide, but contin-
ued work is needed to help achieve measles elimination goals.
Of concern is the possibility of drawback in the progress made
due to decrease in funding after polio eradication is achieved.
Countries with highest measles mortality rely most heavily on
polio-funded resources. Improved implementation of elimina-
tion strategies is needed with focus on increasing vaccination
coverage, surveillance systems, and securing political com-
mitment [11].

Polio
Introduction

Polio is a highly infectious disease invading the nervous sys-
tem, and can cause total paralysis in a matter of hours. The
polio virus is transmitted by person-to-person spread mainly
through the fecal-oral route and multiplies in the intestine. It
mainly affects children under 5 years of age. One in 200 in-
fections leads to irreversible paralysis. Among those para-
lyzed, 5-10% die because of inability to breath. There is no
cure available, but vaccination is effective [54].

Epidemiology

Polio cases have decreased by over 99% since 1988, from an
estimated 350,000 cases in more than 125 endemic countries
to 37 reported cases in 2016.

Of the three strains of wild poliovirus (type 1, type 2, and
type 3), wild poliovirus type 2 was eradicated in 1999 and no
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case of wild poliovirus type 3 has been found since the last
reported case in Nigeria in November 2012 [54].

Progress Towards Elimination
Global Polio Eradication Initiative

In 1988, the World Health Assembly adopted a resolution for
the worldwide eradication of polio. It marked the launch of the
Global Polio Eradication Initiative (GPEI), spearheaded by
national governments, WHO, Rotary International, the US
Centers for Disease Control and Prevention (CDC),
UNICEF, and supported by key partners including the Bill
& Melinda Gates Foundation.

Since the GPEI was launched, the number of cases has
fallen by over 99%. The WHO regions that have been certified
polio-free are the following: Americas (1994), Western Pacific
region (2000), European region (2002), and South-East Asia
(2014). Currently, 80% of the world’s population live in cer-
tified polio-free regions but endemic transmission is continu-
ing in Afghanistan, Nigeria, and Pakistan [54].

An estimated 1.5 million childhood deaths have been
prevented through the systematic administration of vitamin
A during polio immunization activities.

The strategies for polio eradication work when they are
fully implemented. However, failure to implement strategic
approaches leads to ongoing transmission of the virus.
Failure to stop polio in the last remaining areas could result
in as many as 200,000 new cases every year, within 10 years,
all over the world [54].

Much of the gains towards improving vaccine coverage for
measles, rubella, diphtheria, and tetanus have been greatly
influenced by the success of polio campaigns. As polio nears
its end, efforts to maintain progress achieved in all of these
diseases need to be emphasized. Effective re-direction of
funds and strategies towards measles and tetanus/diphtheria
vaccination need to be a priority.

Vaccine Refusal

Despite constant efforts to achieve better vaccine coverage
and control of VPDs, there have been ongoing challenges
brought by vaccination refusers. This in part has led to several
of the recent outbreaks we have been facing.

Parental concerns include supposed association between
autism and vaccines (disproved by scientific evidence),
concern for weakened immune system due to multiple vac-
cines, and thinking that it is better to develop immunity
from natural disease, supposing the disease severity is
low, religious reasons or preference for complementary or
alternative medicine [51]. These are mainly based on false
information obtained from Internet or from peers rather
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than evidence-based data from credible sources or discus-
sions with clinicians [48].

The idea of a link between vaccines and autism has a long
history but the thought that specifically, MMR vaccine may
cause autism gained attention by the publication of an article
by Andrew Wakefield in 1998. The article has been
discredited and withdrawn by The Lancet. Since that time,
many studies have found no evidence of a link between autism
and MMR [45].

During the previously mentioned Minnesota measles
outbreak (April 2017), the state and local health depart-
ments increased outreach to encourage vaccination (with
culturally appropriate educational materials and inter-
preters). By the second week of May 2017, the average
number of MMR vaccine doses administered per week
had increased from 2700 doses before the outbreak to 9964, as
reported by the Minnesota Immunization Information
Connection [49].

Further discussion on vaccine refusal is beyond the
scope of this article, but the authors consider it impera-
tive to make health care providers aware of this growing
problem and to encourage them to try address and dis-
cuss with parents all their concerns, providing appropri-
ate evidence.

Conclusion

Despite vaccines being one of the most cost-effective public
health interventions, ongoing and new challenges prevent
countries around the world from optimizing the full benefits
of immunization, and many children under 5 years of age still
die from VPD. There has been an obvious effort from the
global health community to address these challenges as seen
by dramatic improvements in immunizations rates in the past
decade; however, in the last few years, progress seems to have
slowed down/stalled.

The poorest countries and regions are the most affected,
having the highest mortality in children under 5 years of age
and the lowest immunization coverage rates. Availability, ac-
cess, acceptability, optimal delivery, and reliable surveillance
programs are the main issues, requiring strategies that adapt to
each region’s political and social situation and therefore need-
ing commitment from local governments.

On the other hand, developed countries that generally have
no problem with access to vaccines, and where mortality due
to VPD has been practically reduced to a few cases, have
started to show increased incidence of VPD due to parental
vaccine refusal.

Global immunization coverage is, and will continue to be, a
challenge. Efforts should continue to address old and new
challenges in order to achieve immunization goals, reduce

child mortality, and ultimately, eliminate vaccine preventable
diseases.
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