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Haemophilus influenzae type b (Hib) conjugate vaccines have been underutilized globally. We report
progress in global use of Hib vaccines included in national immunization schedules. The number of
countries using Hib vaccine increased from 89/193 (46%) in 2004 to 158/193 (82%) by the end of 2009.
The increase was greatest among low-income countries eligible for financial support from the GAVI
Alliance [13/75 (17%) in 2004, 60/72 (83%) by the end of 2009], and can be attributed to various factors.
Additional efforts are still needed to increase vaccine adoption in lower middle income countries [20/31
(65%) by the end of 2009].

Published by Elsevier Ltd.

1. Introduction

Haemophilus influenzae type b (Hib) disease is a common cause
of morbidity and mortality in children under 5 years of age
in developing countries. Globally, an estimated 8 million cases
of pneumonia and meningitis and 371,000 deaths per year are
attributed to Hib [1]. Pneumonia is the leading cause of child mor-
tality globally, causing approximately 18% of deaths in children <5
years of age [2], and Hib disease has been estimated to account for
5% of clinical pneumonia cases and 21% of all radiologically defined
pneumonia cases [1].

Hib conjugate vaccine has the potential to reduce overall child-
hood deaths by 4% [3], and incorporation into countries’ routine
immunization schedules has been recognized as an important indi-
cator [4] of progress towards the fourth United Nations Millennium
Development Goal of a two-thirds reduction in childhood mor-
tality by 2015 [5]. Safe and effective Hib conjugate vaccines have
been available since the late 1980s, but they have historically been
underutilized, particularly in lower income countries. A field effi-
cacy trial in The Gambia demonstrated a vaccine efficacy of 95%
against invasive Hib disease [6], and where introduced, routine use
of the vaccine has led to the virtual elimination of Hib disease [7-9].
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The GAVI Alliance (formerly known as the Global Alliance
for Vaccines and Immunization) is a public-private partnership
formed in 1999 with the goal of accelerating the uptake and use
of new and underutilized vaccines in the poorest countries of the
world. Between 2000 and 2004, uptake of Hib vaccine in GAVI-
eligible countries was slow despite free provision of the vaccine
through the GAVI Alliance. The GAVI Alliance created the Hib Ini-
tiative in 2005 to accelerate evidence-based decision making for
Hib vaccine introduction in GAVI-eligible countries. In this paper,
we describe the progress made in the global use of Hib vaccine by
income status and geographic location of the World Health Orga-
nization (WHO) members states, including both GAVI-eligible and
ineligible countries.

2. Materials and methods

We identified WHO member states that use Hib conjugate
vaccine in their infant immunization schedule through official
2008 WHO/United Nations Children’s Fund (UNICEF) reports
that provide comprehensive, country-level data on vaccines
included in routine immunization systems, year of vaccine intro-
duction, and vaccine coverage [10]. We supplemented these
data with information collected from WHO; the GAVI Alliance
(www.gavialliance.org); the Hib Initiative (www.hibaction.org);
vaccine information management system (VIMS), a web-based vac-
cine information database based at Johns Hopkins University [11];
vaccine manufacturers; and direct contact with country officials.
We considered a country to have introduced Hib conjugate vac-
cine if they used any of the more than 30 existing products and
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Fig. 1. Annual percentage of World Health Organization member states that have introduced Haemophilus influenzae type b conjugate vaccine and cumulative percentage
of the global birth cohort with access to and immunized with Hib conjugate vaccine, 1991-2009. *WHO member states that introduced Hib conjugate vaccine prior to 1991
(n=5) were included in the 1991 data point. fImmunized birth cohort is calculated as the birth cohort in a country times the immunization coverage rates for Hib3 in the
country. fAccess is considered to be the full birth cohort in a country that introduced the vaccine.

formulations that contain Hib conjugate vaccine in their national
infant immunization schedule covering the entire country. Pro-
jections for after 2009 were based on countries that have been
approved (including 1 country with conditional approval®) by the
GAVI Alliance to introduce Hib vaccine, and for non-GAVI-eligible
countries, on their expressed intention to WHO to introduce the
vaccine. All data are based on information obtained as of December
2009.

We assessed two parameters to fully describe the global use
of Hib vaccine. The first parameter is the number of infants with
access to Hib vaccine approximated by the birth cohort of coun-
tries that have introduced the vaccine. We used 1991-2007 birth
cohort data, with projections for 2008 and 2009, from the United
Nations World Population Prospects database [12]. This was sup-
plemented by data from WHO for 14 small countries not included in
the World Population Prospects database [10]. The second param-
eter is the estimated number of infants fully vaccinated with Hib
vaccine which we calculated by multiplying yearly UNICEF/WHO
immunization coverage estimates for the third dose of Hib vaccine
(Hib3) [10] by the respective annual birth cohort for each coun-
try that used the vaccine. Where data were not available for Hib3
coverage (n=23 countries), mainly due to recent introduction, we
used coverage rates for the 2008 third dose of diphtheria-tetanus-
pertussis (DTP3) as a proxy since both vaccines are administered
on the same immunization schedule, and in many countries, as a
combined preparation that contains both DTP and Hib vaccines.

To examine the income status of WHO member states that
have introduced Hib vaccine into the routine infant immunization
schedule, we used World Bank income indicators from 2003 [13]
and GAVI Alliance income indicators from 2003 (the most recent
year used for classification) to classify countries into four income
strata: (1) 72 low income countries (GAVI-eligible), Gross National
Income (GNI) per capita <US$ 1000; (2) 31 lower middle income
countries, GNI US$ 1001-US$ 3705; (3) 38 upper middle income
countries, GNIUS$ 3706-US$ 11,455; and (4) 48 high income coun-
tries, GNI >US$ 11,456. Four countries without GNI information
(Cook Islands, Nauru, Niue, and Tuvalu) were excluded from this
part of the analysis. To examine the geographical distribution of
uptake of Hib vaccine, we categorized WHO member states based
on the WHO regions: American, African, Eastern Mediterranean,
European, South East Asian, and Western Pacific.

1 Countries with conditional approval are required to revise their application for
re-submission to GAVI.

3. Results

Globally, the number of WHO member states using Hib conju-
gate vaccine has been slowly increasing since 1991 (Fig. 1). In the
past 5 years, the number of WHO member states using Hib vaccine
increased by 78% from 89/193 (46%) in 2004 to 158/193 (82%) in
2009 (Table 1). These 158 states are home to 55% of the world’s
infants, those who have access to Hib vaccine. By the end of 2009,
45% of the world’s infants are estimated to receive three doses of
Hib vaccine based on WHO-UNICEF estimates of vaccine coverage.
The number of WHO member states using Hib vaccine is projected
to rise to 168/193 (87%) by the end of 2010.

The greatest increase in the number of WHO member states
using Hib vaccine occurred in GAVI-eligible (low income) coun-
tries, which increased from 13/75 (17%) in 2004 to 60/72 (83%)
by the end of 2009. It is estimated that as of December 2009, 49%
of infants in GAVI-eligible countries had access to and 38% were
immunized with Hib vaccine. Based on available information from
GAVI, the number of GAVI-eligible countries using Hib vaccine is
projected to increase to 64/72 (89%) countries by the end of 2010.
This increase represents three countries (Cambodia, Georgia and
Vietnam) currently approved to introduce Hib vaccine by the GAVI
Alliance. It also includes one country with conditional approval,
Azerbaijan. Of the remaining eight GAVI-eligible countries, India
has been approved and is still evaluating Hib vaccine introduction,
Nigeria and Indonesia have applied for introduction but are not yet
approved, and five countries (Haiti, Democratic People’s Republic
of Korea, Myanmar, Somalia, and Timor-Leste) have not yet applied
to GAVI for vaccine financing. However, of these five countries,
only one has not made a decision to introduce Hib vaccine into
its national immunization program.

Higherincome countries started introduction of Hib vaccine ear-
lier than countries in lower income strata and have nearly achieved
100% Hib vaccine use (Fig. 2). Since 2000, all income strata have
shown a steady increase in Hib vaccine uptake, with high income
countries stabilizing in 2007 as only a few countries in this income
classification have yet to introduce Hib vaccine. Between December
2007 and December 2009, a sharp increase in low income coun-
tries using Hib vaccine was observed, and is projected to continue
through the end of 2010 due to the recent acceleration in deci-
sions on introduction of Hib vaccine in GAVI-eligible countries. Of
the 46 countries that introduced Hib vaccine in this period, 41 of
those countries were GAVI-eligible countries. For the first time, in
2008, the proportion of GAVI-eligible countries using Hib vaccine
was greater than the proportion of lower middle income countries
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Table 1
Global and GAVI-eligible Hib vaccine introduction status, 2004 and 2009.
Characteristics WHO member states GAVI-eligible countries
No. 2004 (n=193) 2009 (n=193) No. of countries 20042 (n=75) 2009 (n=72)
n (%) n (%) n (%) n (%)
Countries using Hib vaccine 193 89 (46) 158 (82) 13(17) 60 (83)
Countries using Hib vaccine, by income status®
GAVI-eligible 72 13(17) 60 (83) 72 13(17) 60 (83)
Lower middle income 31 10(32) 20 (65) n/a n/a n/a
Upper middle income 38 22 (58) 33(87) n/a n/a n/a
High income 48 43 (90) 44(92) n/a n/a n/a
Countries using Hib vaccine, by WHO region
American 35 30(86) 34(97) 6 5(83) 5(83)
African 46 9(20) 41(89) 36 8(22) 35(97)
Eastern Mediterranean 21 10 (48) 16 (76) 6 0(0) 5(83)
European 53 31(58) 47 (89) 8 0(0) 6(75)
South East Asian 11 0(0) 4(36) 9 0(0) 4 (44)
Western Pacific 27 9(33) 16 (59) 7 0(0) 5(71)
Hib vaccine access and coverage
Birth cohort (combined) n/a 134,515,686 122,226,551 n/a 78,416,142 80,855,633
Children with access to Hib vaccine n/a 28,627,232 (21) 67,066,722 (55) n/a 5,945,369 (8) 39,347,079 (49)
Children immunized with Hib3 n/a 25,872,781 (19) 55,513,026 (45) n/a 4,867,903 (6) 30,360,872 (38)

n/a—not applicable.
2 The number of GAVI-eligible countries decreased from 75 to 72 in 2006.

b Four out of the 193 WHO member states for whom GNI data was not reported (Cook Islands, Nauruy, Niue, and Tuvalu) were excluded from the income analysis. The GAVI
Alliance eligibility criteria is Gross National Income (GNI) < US $1000 in 2003. The World Bank low income category is GNI < US$ 935, and lower middle income category
is GNI>US$ 935-US$ 3705. Therefore we used the GAVI Alliance criteria for the lowest income group and changed the lower middle income group to GNI>US$ 1000-US$

3705.

that use the vaccine. By the end of 2009, the proportion of coun-
tries in each income category that use Hib vaccine ranged from a
low of 65% among lower-middle income countries to 92% among
high-income countries.

AsshowninTable 1 and Fig. 3, nearly all WHO member states (34
[97%] of 35) in the region of the Americas are using Hib vaccine, with
only Haiti yet to introduce. Although Hib vaccine use in the Euro-
pean Region is high (47 [89%] of 53), Eastern European countries
have only started introducing recently. Among the eight GAVI-
eligible Eastern European countries, six have introduced since 2006
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and the remainder have applied and been approved for GAVI sup-
port and plan to introduce in 2010. Use of Hib vaccine among
countries in the Eastern Mediterranean region is also relatively high
at 76% (16 of 21), although some non-GAVI eligible countries in this
region with large birth cohorts have yet to introduce Hib vaccine.
In the African region, 41 (89%) of 46 countries have introduced Hib
vaccine. Nigeria has applied for GAVI support and plans to intro-
duce Hib vaccine in the next few years. The introduction of Hib
vaccine in Nigeria would raise usage among GAVI-eligible coun-
tries in this region to 100%. Hib vaccine use among countries in
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Fig. 2. Proportion of World Health Organization member states that have introduced Haemophilus influenzae type b conjugate vaccine, by income category, 1991-2009. *WHO
member states that introduced Hib conjugate vaccine prior to 1991 (n=5) were included in the 1991 data point. **The GAVI Alliance eligibility criteria is Gross National
Income (GNI) < US$ 1000 in 2003. The World Bank low income category is GNI < US$ 935, and lower middle income category is GNI>US$ 936-US$ 3705. Therefore we used
the GAVI Alliance criteria for the lowest income group and changed the lower middle income group to GNI>US$ 1000-US$ 3705.
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Fig. 3. Global status of Haemophilus influenzae type b conjugate vaccine use, 2009.

the Western Pacific region is 59% (16 of 27), with Vietnam plan-
ning introduction in 2010. Only four (36%) of 11 countries in South
East Asia have introduced Hib vaccine to date, and one country has
been approved by GAVI for introduction. There has been significant
progress in introduction in Asia over the past 3 years, and the coun-
tries that have not yet introduced are mainly developed countries,
such as Japan, and those with large birth cohorts, such as India and
China.

Of the 10 WHO member states with the largest birth cohorts
globally, six (Pakistan, United States of America, Brazil, Ethiopia,
Bangladesh, and Democratic Republic of the Congo) have intro-
duced Hib vaccine. Additionally, Nigeria has applied for GAVI
support for Hib vaccine introduction. Indonesia has included plans
for Hib vaccine use in their national immunization comprehensive
multi-year plan, which suggests that they plan to introduce the
vaccine in the near future. India is approved to introduce the vac-
cine in 10 states, but the country is still evaluating introduction.
Of the ten countries with the largest birth cohorts, only China has
not yet decided to introduce Hib vaccine, although the Ministry of
Health is currently considering introducing vaccine. Cumulatively,
these ten countries make up 57% of the global birth cohort. With
a birth cohort of approximately 27 million, the universal introduc-
tion of Hib vaccine in India will raise global access to Hib vaccine
by an additional 20%. India is considering a phased introduction
starting with 5-10 states in 2010 and full country introduction by
2012. Introduction in China, with a birth cohort of 17 million, would
increase global access to Hib vaccine by another 13%. Hib vaccine
is believed to be widely available in China in the private market.

4. Discussion

Globally, use of Hib vaccine has increased tremendously since
it became available in the late 1980s, with most of the progress in
the last 3 years. Almost all high income countries had introduced by
2002. By the end of 2009, almost all GAVI-eligible, lowest income
countries will have introduced Hib vaccine or been approved by
GAVI to introduce Hib vaccine. Although it has taken nearly 20
years to introduce Hib vaccine into low income countries, the rate
of vaccine introduction is generally faster than what would be
expected based on the experience with hepatitis b vaccine, the last
vaccine introduced into routine immunization systems worldwide
[14]. However, it is important to recognize that although 82% of

WHO member states used Hib vaccine in their infant immuniza-
tion schedules at the end of 2009, only 45% of the world’s children
were fully vaccinated with Hib vaccine. This incongruity is largely
due to the fact that a few countries with large birth cohorts (for
example, India and China) have yet to introduce the vaccine.

A previous analysis found that a key factor for vaccine adoption
before 2005 was country income level [15]. A more recent study
found that GAVI support and cheaper vaccine price speeded vac-
cine introduction [16]. Our updated analysis highlights the slower
progress in lower middle income countries. These countries may
not have adequate financial resources or technical capacity to sup-
port vaccine introduction on their own and the financial support
available to low income countries through the GAVI Alliance for
new and underutilized vaccine introduction is not available to
lower middle income countries, thus creating a widening gap in
Hib vaccine uptake that did not exist 3 years ago. WHO and the
Gates Foundation are currently working to assess the feasibility
of various strategies that will help accelerate introduction of new
vaccines in lower middle income countries.

Multiple factors contributed to the accelerated adoption of Hib
vaccines in the last 4 years. First, in November 2006, WHO pub-
lished a revised position statement recommending global use of
Hib vaccine even in the absence of local disease burden data [17].
The statement provided clear guidance to countries that the burden
of Hib disease has been well established and that vaccine efficacy
and safety are well documented. Second, concerns about the ability
of governments in GAVI-eligible countries to sustain the long-term
cost of the vaccine after GAVI funding ends were partially allevi-
ated. While GAVI originally financed the full cost of the vaccine for
5 years, countries were concerned about their ability to assume the
full cost of the vaccine at the end of this period as the expected
vaccine price declines were not seen. Additionally, many countries
were uncertain that GAVI support would be available long-term
[18]. GAVI's new co-financing model alleviated some of these con-
cerns by ensuring long term support (until 2015) by providing a
mechanism for the countries to gradually increase their contribu-
tion to the cost of the vaccine. Future price declines seem likely
with a healthy vaccine market that includes over 30 existing Hib
conjugate vaccines, including 12 that are WHO prequalified and at
least 30 other Hib-containing products at various stages of devel-
opment. Furthermore, uptake of the Hib vaccine may be attributed
to the increasing popularity of the pentavalent vaccine, which con-
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tains Hib vaccine along with DTP and hepatitis b, as it has become
an appealing option for countries because of its efficiency in pro-
tecting children against five different diseases; there are currently
five pentavalent products prequalified by WHO.

The advent of the GAVI Alliance-supported Hib Initiative in 2005
served as a means to maximize the benefit from factors that were
favorable for the introduction of Hib vaccine. The Hib Initiative was
a consortium that comprised global partners from WHO, Switzer-
land; Johns Hopkins Bloomberg School of Public Health, USA; the
London School of Hygiene and Tropical Medicine, United Kingdom;
and the Centers for Disease Control and Prevention, USA. The goal
of the Hib Initiative was to serve as a catalyst to mobilize activ-
ities focusing on Hib vaccine at the regional and national level
and among global partners using a strategic approach of commu-
nication, coordination, research and surveillance. These activities
included increasing awareness of Hib disease and Hib vaccine,
through regional forums, country consultations, and support with
the GAVI application process. The experience of the Hib Initia-
tive may serve as a model to support introduction of other new
and underutilized vaccines, such as pneumococcal conjugate and
rotavirus vaccines [18].

Regional disparities in Hib vaccine use also persist, which is most
notable in the low use of Hib vaccine in South East Asian countries.
Despite studies showing that rates of Hib disease in Asia do not dif-
fer greatly from rates of Hib disease in other regions of the world
[19,20], adoption of the vaccine has been slow. However, use of Hib
vaccine is increasing; two countries (Bangladesh and Nepal) intro-
duced in early 2009 and two more are planning introductions by
the end of 2009. This has been partly driven by publication of more
recent studies from the region [21,22], a focused communication
strategy, and funding of research projects by the GAVI Alliance and
the Hib Initiative to support country decision-making.

This analysis has some limitations. Our data may have slightly
overestimated the proportion of children with access to, and immu-
nized with, Hib vaccine. Our access and coverage calculations were
for each complete year and did not account for mid-year introduc-
tion. Birth cohort projections were used for 2008 and 2009, which
may differ slightly from true birth cohorts. We used birth cohort
data rather than live birth data or surviving infant data, which may
have underestimated the proportion of children with access to or
receiving Hib vaccine, since birth cohort data includes stillbirths
and children who did not survive to a year of age. For countries that
introduced Hib vaccine during 2009, we used 2008 DTP3 coverage
data, the most recent data available, which may differ slightly from
the true Hib3 coverage. Also, we relied on official WHO-UNICEF
vaccine coverage estimates since they are consistently reported for
all countries; however, these may overestimate actual vaccine cov-
erage, particularly in countries reporting coverage following GAVI
funding [23,24]. Our global estimates of access to Hib vaccine may
underestimate the true number since vaccine is available on the
private market in many countries, such as China, where it has not
yet been added to the routine infant immunization schedule; how-
ever, data on private sector use of Hib vaccine is often proprietary
and not widely available so we did not include it in our calculations.
Similarly, we did not base our calculations on the number of vac-
cine doses delivered to countries. The annual number of countries
we report as having introduced Hib vaccine differs slightly from
WHO reports because we supplemented the WHO reports with
additional information; specifically, we count Belarus and Sudan
as having introduced by 2009 since Hib vaccine was introduced
regionally into the immunization system in both countries and is
widely available. For these reasons, our estimates may differ from
other estimates reported by organizations such as WHO.

In keeping with Millennium Development Goal number four,
further efforts are required to ensure sustained use of Hib vac-
cine in those countries already using it and continued advocacy for

introduction in countries that have yet to make a decision. Increas-
ing routine immunization coverage and strengthening the routine
immunization system are key strategies in increasing Hib vaccine
coverage. The disparity between access and coverage highlights the
need for more efforts to ensure better implementation of vaccine
programs and to overcome logistical challenges to deliver vaccines
in the field. Strong disease surveillance programs to monitor dis-
ease trends and demonstrate the impact of Hib vaccine require
ongoing commitment from countries and donors. WHO has devel-
oped manuals and tools that can be used to evaluate the impact
of vaccine introduction on the vaccine program and on disease
burden. For the few remaining GAVI-eligible countries that will
not have yet introduced or made plans for introduction, stressed
health systems, competing priorities, funding troubles within the
GAVI Alliance, and difficult political climates have complicated and
lengthened the decision making process. Despite great progress in
the global introduction of Hib vaccine, special focus is needed for
lower middle income countries that have not yet introduced.
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