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a b s t r a c t

Sustainable demand for seasonal influenza vaccines is a component of national security strategies for
pandemic preparedness. However, the ongoing COVID-19 pandemic has revealed many weaknesses in
the capacity of countries to design and execute sustainable vaccination programs. An influenza pandemic
remains a global threat and yet there is no global monitoring system for assessing progress towards influ-
enza vaccination coverage targets. The International Federation of Pharmaceutical Manufacturers and
Associations’ (IFPMA) Influenza Vaccine Supply International Task Force (IVS) developed a survey method
in 2008 to estimate seasonal influenza vaccination coverage rates, which in turn serves as a crude esti-
mate of pandemic preparedness. It provides evidence to guide expanded efforts for pandemic prepared-
ness, specifically for increasing COVID-19 vaccine immunization levels. Furthermore, the results
presented herein serve as a proxy for assessing the state of pandemic preparedness at a global and regio-
nal level. This paper adds data from 2018 and 2019 to the previous analyses. The current data show an
upward or stable global trend in seasonal influenza vaccine dose distributed per 1,000 population with a
7% increase between 2017 and 2018 and 6% increase between 2018 and 2019. However, considerable
regional inequities in access to vaccine persist. Three regions, Africa, the Middle-east, and Southeast
Asia together account for 50% of the global population but only 6% of distributed seasonal influenza vac-
cine doses. This is an important finding in the context of the ongoing COVID-19 pandemic, as distribution
of influenza vaccine doses in many ways reflects access to COVID-19 vaccines. Moreover, improving sea-
sonal vaccine uptake rates is critical for optimizing the annual benefits by reducing the huge annual
influenza-associated societal burdens and by providing protection to vulnerable individuals against seri-
ous complications from seasonal influenza infections.
� 2021 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The World Health Organization’s (WHO) Global Action Plan for
Influenza Vaccines (GAP) was established in 2006 to increase the
production capacity for influenza vaccines, one of several critical
actions needed to better prepare for an influenza pandemic [1].
When it ended in November 2016, the GAP had increased seasonal
influenza vaccine use and quadrupled the potential production
capacity for pandemic influenza vaccine, including through the
establishment of local production in low- and middle-income
countries (LMICs). Despite improving capacity and accessibility,
the report of the third consultation on the GAP concluded that
the world was still not ready to adequately respond to an influenza
pandemic and that the initial approaches used were unlikely to
achieve further progress. Making up for a shortfall of 3.6 billion
doses in production capacity would depend on sustainable demand
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for seasonal vaccines as part of health security strategies in
countries.

To help better prepare for an influenza pandemic, in 2019 the
WHO launched its 2019-2030 Global Influenza Strategy [2].
Amongst the 4 objectives of the strategy are the specific actions
for countries to ‘‘design and implement evidence-based immuniza-
tion policies and programmes to reduce transmission and disease
severity” and for stakeholders to ‘‘strengthen national, regional
and global planning to enable timely and effective pandemic readi-
ness”. The Pandemic Influenza Risk Management (PIRM) guidance,
which includes pandemic vaccine production (revised in 2017 [3]),
advocates for advanced planning and preparedness to mitigate the
impacts of an influenza pandemic. In 2020, the WHO embarked on
the development of the Pandemic Influenza Vaccine Response
Operational Plan (PIVR OP) [4], based on the outputs of the WHO
Pandemic Switch meetings held from 2015 to 2017 [5,6,7] to
review the influenza vaccine response during the start of a pan-
demic. The PIVR-OP is intended to convey how the WHO will oper-
ationalize the response to an influenza pandemic. However, as the
recent ongoing COVID-19 pandemic has revealed, many weak-
nesses remain in the capacity of countries to design and execute
sustainable vaccination programs. In this regard, Ready2Respond
[8], a collaboration between public and private and non-profit sec-
tors, is committed to help low- and middle-income countries use
seasonal influenza vaccination programs as a foundation for using
vaccines in the event of an emergency such as COVID-19.

The COVID-19 pandemic highlights the consequences of lack of
pandemic preparedness, and unfortunately the world remains
unprepared for the next influenza pandemic. For example, there
is no global monitoring system for influenza vaccination coverage.
This is problematic given that ensuring high seasonal influenza
vaccination coverage is also an important step towards pandemic
preparedness. The International Federation of Pharmaceutical
Manufacturers and Associations’ (IFPMA) Influenza Vaccine Supply
International Task Force (IVS) developed a survey method in 2008
to assess the global distribution of influenza vaccine doses as a
proxy for vaccination coverage rates [9], which serves as a crude
estimate of this important aspect of pandemic preparedness.

Three regions, Africa (AF), the Middle East (EM), and Southeast
Asia (SEA), which account for about 50% of the global population,
have consistently only accounted for about 5% of the share of dis-
tributed doses. This is an important finding in the context of the
ongoing COVID-19 pandemic as distribution of influenza vaccine
doses may be a useful proxy for access to COVID-19 vaccines.

This paper adds data from 2018 and 2019 to the previous anal-
yses of seasonal influenza vaccine distribution. These data help to
monitor progress toward vaccination coverage and pandemic pre-
paredness goals and provide evidence to guide expanded efforts for
pandemic preparedness, specifically for increasing COVID-19 vac-
cine immunization levels, and to identify weaknesses in current
strategies and tactics. Furthermore, the results presented herein
serve as a proxy for assessing the state of pandemic preparedness
at a global and regional level. They show that much remains to be
done to achieve timely and effective pandemic readiness, under-
scoring the urgency and importance of WHO’s and other global
efforts underway to better prepare the world for the next
pandemic.
2. Methods

The survey methodology was previously described by Palache
[9]. Member companies of the IFPMA IVS (Abbott Biologicals,
Adimmune Corporation, Biken, Denka Seiken, GC Pharma,
GlaxoSmithKline, Hualan Biological, Institute of Ultrapure Biologi-
cals, Kitasato Daiichi Sankyo Vaccine, Saint-Petersburg Scientific
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Research Institute of Vaccines and Sera, Sanofi Pasteur, Seqirus,
Sinovac, and Takeda), who agreed to provide information on the
doses of seasonal influenza vaccine supplied to all WHO Member
States during 2018 and 2019. The survey results were confiden-
tially collected and aggregated by the IFPMA Secretariat, in compli-
ance with anti-trust regulations. The resulting anonymized
database was then combined with the results of the previous
IFPMA IVS surveys (2004–2017). Data were available from a total
of 195 countries over the 2004–2019 period.

The manufacturers covered by the survey are based in 13 coun-
tries and represent approximately 90% of all influenza vaccine
manufacturers globally [10]. Although there has been an increase
in the total number of companies producing influenza vaccines in
the last decade, the proportion of vaccines covered by the survey
has remained relatively constant, declining by only about 5% (from
95% to 90%) since 2013 [11].

In order to assess changes in the distribution of seasonal influ-
enza vaccines we used the following parameters, in each year, for
all countries, and then categorized data into WHO regions:

� the numbers of countries in which any seasonal influenza vac-
cine doses were distributed;

� the absolute number of seasonal influenza vaccine doses
distributed;

� the number of doses distributed to each country per 1,000
persons

� the annual number of countries globally and in each WHO
region with doses distributed � 15.9% of the population (the
‘‘hurdle rate” - defined in a previous survey [9] based on the
proportion of the elderly proportion in 2008 [12]).

To adjust for the population size of each country, we used pop-
ulation data from the World Bank [13]. For each of the above
parameters, we conducted the following critical analyses over the
entire survey period, and over 5-year intervals (2005 – 2009,
2010 – 2014, and 2015 – 2019):

� the compound annual growth rate (CAGR), using Microsoft
Excel 365, where:
CAGR = [(rate per 1,000 in 2019 � rate per 1,000 in 2004)1/16 �
1] � 100;

As in previous IFPMA IVS surveys [9], we also assessed:

� the correlation between the natural log numbers of doses dis-
tributed per 1,000 population and natural log of the country
Gross National Income (GNI), for countries with any distributed
doses globally and in each WHO region, using the regression
function in the data analysis add-in for Microsoft Excel 365.

3. Results

Numbers of countries in which any seasonal influenza vac-
cine doses were distributed – Globally, the number of countries
where any doses of seasonal influenza vaccine were distributed
increased from 108 in 2004 to 134 in 2019. Note that the total
number of countries in the current survey (195) is lower than in
the previous survey (200) because of reclassification of Hong Kong,
and Macao into a single reporting country (China) and the combi-
nation of reports from New Caledonia, French Polynesia, andWallis
and Fatuna with France. The 1.5 % CAGR in the number of countries
distributing any doses between 2004 and 2019 remains unchanged
from the previous survey (2004–2017). In 2019, 135 countries had
some level of dose distribution. The number of countries distribut-
ing any doses has remained fairly constant since 2012, except in
2018 when the number of countries dropped by 20 to 115. The
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peak year for number of countries distributing any doses was 2011
(140 countries), the year after the 2009–2010 pandemic.

Absolute number of seasonal influenza vaccine doses dis-
tributed – The total number of doses distributed in 2004 was
approximately 262 million and this had risen to about 531 million
in 2019, an overall 103% increase (Supplemental Fig. 1). However,
compared to the peak number of doses distributed in 2014 of 534
million doses, the 2019 total represents a 0.3% decline. The overall
growth in the number of doses distributed has largely been driven
by the increase in absolute number of doses distributed in the
Americas (AM) (a 154 million dose difference between 2004 and
2019).

The share of doses distributed to AM has increased from about
41% in 2004 to 49% in 2019, whereas the share for European region
(EU) has declined from 34% in 2004 to 27% in 2019. The share from
theWestern Pacific (WP) has oscillated between an all-time high of
24% in 2004 to a low of 18% in 2019. In 2019, three regions, AF, EM,
and SEA, together accounted to 50% of the total population, but
only 6% of the share of distributed doses.

Numbers of countries with distributed doses � ‘‘hurdle rate”
– Globally, the number of countries that achieved the hurdle rate
doubled between 2004 and 2019 (from 16 to 31 countries) but
the growth in number of countries was not steady, with a year-
to-year variation of between 1 and 10. No countries in AF, EM or
SEA achieved the hurdle rate in 2019, compared to 18 countries
in EU, 9 in AM and 4 in WP.

Numbers of doses distributed in each country per 1,000 per-
sons – The AM and EU regions have consistently had higher distri-
bution rates of seasonal influenza vaccine per 1,000 population
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Fig. 1. Number of doses of seasonal influenza vaccine dis
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than the global rate of 70 doses per 1,000 population (Fig. 1). In
2019, the rate in AM was 259 per 1,000 population, an overall
CAGR of 5% between 2004 and 2019. However, the 2019 rate is
20% lower than the peak rate of 322 in 2014. In EU, the 2019 rate
of 153 doses per 1,000 population was the highest it has been since
the peak of 167 in 2009 (or 8% lower than in the peak year). While
the rate in EU is the highest it has been in a decade, it is still 41%
lower than the rate in AM, and the EU rate is still marginally below
the hurdle threshold. The AM region has consistently surpassed the
hurdle rate since 2005 whereas the EU region has only twice
exceeded the hurdle rate (in 2008 and 2009). In WP, the rate of
51 per 1,000 population is higher than in recent years, but still
below the global rate of 70 per 1,000.

However, the overall regional growth rates in dose distribution
mask inequities of distribution within each region. The intra-
regional ranges are shown in Supplemental Fig. 2. The greatest
inequities in distribution can be observed in AF, where a majority
of countries (66%) have no distribution, and in WP where 54% have
none, and in SEA where the median dose distribution rate is only 2
doses per 1,000 population.

Five-year average numbers of doses distributed –There was
little change in the 5-year average number of doses distributed
for the last two periods. The 5-year average declined slightly in
WP and AM (two regions with high use) and globally (Fig. 2). All
three regions where vaccine usage is the lowest (EM, SEA, AF)
showed steady increase from period to period, but the averages
are very small relative to the other regions.

Percentage of vaccines per population – Fig. 3 shows the per-
centage of vaccines distributed per population, by WHO region, for
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the latest year for which there is data (2019). As noted above, the
AM region is the only region that exceeds the ‘‘hurdle rate” of
15.9%.

Correlation between doses distributed per 1,000 persons and
Gross National Income (GNI) – As in the previous IFPMA IVS sur-
veys, we assessed the correlation between doses per 1,000 popula-
tion and country GNI for 2018 and 2019 (Table 1). Globally the
correlation in 2018 and 2019 was weak (r2 = 0.46, r2 = 0.52 respec-
tively), but in some regions, like WP, the correlation was moderate
(r2 = 0.64, r2 = 0.69) and achieved significance. The correlation was
not significant in AM and SEA and very weak in AM at r2 = 0.01, and
r2 = 0.16 in 2018 and 2019 respectively. Just as for the number of
doses distributed in each region, gross variations in GNI exist
within a region. The intra-regional ranges are shown in Supple-
mental Fig. 3. The smallest range can be observed in AF and SAE
where the highest GNI is considerably lower than in other regions.
Nevertheless, even in regions with the greatest variation in GNI,
there was little or no association between GNI and dose distribu-
tion levels, suggesting that there are other factors that are more
critical to vaccine uptake in all regions.

4. Discussion

The IFPMA IVS dose distribution survey is a valuable tool for
monitoring year-to-year progress in the utilisation of seasonal
influenza vaccine doses and may be a useful proxy for assessing
pandemic preparedness. Globally, over the last 16 years, there
has been steady but modest progress in global distribution of influ-
enza vaccine doses, rising from 41 per 1,000 population in 2004 to
70 per 1,000 population in 2019. Most of the growth has been dri-
6084
ven by AM region and to a lesser extent EU region. In both regions,
distribution peaked several years ago (in 2014 in AM and in 2009
in EU), although dose distribution in EU has been trending upwards
since 2016. Furthermore, only AM has consistently surpassed the
hurdle rate of 15.9% of the population. All WHO regions except
AF saw positive trends in vaccine distribution for the 2018–2019
period.

The most notable increase in vaccine dose distribution occurred
in the EU region, where distributed doses rose by a remarkable 49%
between 2017 and 2018 and then again by another 11% between
2018 and 2019. A positive trend in the 5-year averages is also
noted for the EU region, where there was a 5% increase in the 5-
year average for the latest period (2014–2019) over the previous
period (2010–2014). We also note substantive increases in the 5-
year averages over the previous period for SEA, EM and AF: 31%,
113%, and 34% respectively. The 5-year average remained virtually
constant for AM (just a 2% decline from 2010 to 2014 to 2015–
2019) but dropped by 20% for the WP region where year-to-year
distribution has been more variable. However, WP did see a 17%
increase in doses distributed per 1,000 population between 2018
and 2019. These findings suggest that for the most recent years
there is an upward or stable trend in vaccine dose distribution with
a 7% increase between 2017 and 2018 and 6% increase in doses dis-
tributer per 1,000 population between 2018 and 2019 globally.

As noted in Fig. 3, there continue to be considerable inequities
in the percentage of population that has access to a dose of vaccine
across WHO regions. The highest percentage of doses per popula-
tion are available in AM (26%) and EU (15%) whereas regions like
SEA and AF have less than 1%, and WP is in between with 5%. This
is an important finding in the context of the ongoing COVID-19
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Table 1
Correlation between numbers of doses distributed per 1,000 population and GNI for 2018 and 2019, using regression in Microsoft Excel 365.

2018 2019

n r2 significance n r2 significance

Global 114 0.46 p = 0.000 133 0.52 p = 0.000
AM 28 0.01 p = 0.550 33 0.16 p = 0.023
WP 11 0.64 p = 0.003 13 0.69 p = 0.000
EU 46 0.65 p = 0.000 48 0.57 p = 0.000
SEA 7 0.55 p = 0.064 8 0.27 p = 0.184
EM 14 0.64 p = 0.000 17 0.65 p = 0.000
AF 8 0.63 p = 0.018 14 0.70 p = 0.000
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pandemic and concerns surrounding equitable access to vaccina-
tion, as distribution of influenza vaccine doses in many ways
reflects access to COVID-19 vaccines and suggests that regions
with better access to influenza vaccines also have better access
to pandemic vaccines. As of March 2021, 380 million doses of
COVID-19 vaccine have been administered with 29% in the US,
13% European Union, 7% United Kingdom and <6% South America
[14].

The COVID-19 pandemic may also pose an additional concern
regarding uptake of influenza vaccination. While vaccination cov-
erage for the 2020–2021 influenza season has increased in many
countries [15,16], the record low number of influenza cases
reported in many regions [17,18,19] may lead to complacency in
the coming season (2021 southern hemisphere seasons and
2021–2022 northern hemisphere season). Vaccine complacency
6085
is a recurring impediment to seasonal vaccination coverage
[20,21]. Of particular concern is that the low rate of transmission
over the last season may leave the public particularly vulnerable
to influenza in the coming season due to waning immunity from
lack of exposure and the potential for new strains to arise [22].
One strain change (H1N1 for the 2021 – 2022 northern hemisphere
campaign) has already occurred during the COVID-19 pandemic
[23]. Thus, influenza viruses still evolve effectively and new emerg-
ing strains will likely cause severe seasons, possibly coinciding
with the end of the COVID-19 pandemic. An influenza – SARS-
CoV-2 syndemic would have devastating public health conse-
quences, hence the importance of optimizing pandemic response
capabilities with seasonal influenza vaccination.. Influenza vacci-
nation has a important role to play in mitigating the impacts of
COVID-19 by facilitating the management of respiratory outbreaks
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by reducing the epidemiological noise of influenza and by securing
the infrastructure to deliver other routine immunizations during
the pandemic [24].

Further confounding the situation are national efforts to rollout
COVID-19 vaccines during the influenza season, which may
impede influenza vaccination uptake either because of the height-
ened priority of COVID-19 over influenza vaccination or because
the earlier recommended 14 day interval between COVID-19 and
influenza vaccinations [25,26,27] may limit influenza vaccine
uptake in countries where this interval is maintained. Influenza
remains a global healthcare challenge, and a syndemic of COVID-
19 and influenza would create significant issues with respect to
clinical management, diagnosis, and strain upon global health
resources. Stowe et al [28] found that coinfection of influenza
and SARS-CoV-2 increased the risk of death 6-fold compared to
those without either infection, and doubled the risk of ventilation
or admission to ICU, and therefore may have a significant impact
on demand for health services.

The annual burden of influenza-associated disease, hospitaliza-
tions and deaths is well recognised and documented [29,30,31,32],
and influenza is known to contribute to social and healthcare costs
from NCDs [33,34,35,36,37]. The WHO position paper on the use of
influenza vaccination is clear and soundly supported by evidence
[29]. Even when vaccine effectiveness is low, large numbers of
cases can be prevented [38]. Low vaccination coverage can result
from poor appreciation of disease burden by the public, and lack
of prioritization within national budgets [38]. However, estimates
of the impact of influenza vaccination on disease reduction and
broader societal health systems are very compelling in favour of
the value of vaccination [39,40,41]. In the US, Kostova et al [40]
estimated that between 1 and 5 million influenza cases were
averted each season by vaccination. In Europe, Preaud et al [41]
estimated that vaccination prevents between 1.6 million and 2.1
million cases of influenza each year and 45,300 to 65,600 hospital-
izations and 25,200 to 37,200 deaths. Furthermore, this report and
the previous IFPMA IVS survey reports [9,42,43,44] indicate that
GNI is not a strong determinant of dose distribution. Influenza
therefore remains ‘‘a preventable disease not being prevented”
[45] and considerable economic and healthcare burden continues
to occur because of seasonal influenza [41].

Globally, COVID-19 vaccination strategies have opened the door
to new vaccine technologies with the potential to increase vaccine
effectiveness through improved T cell mediated responses and
these vaccines will most likely be applied to influenza. Much
research and development effort continues to be expended on
the development of novel ‘universal’ influenza vaccines that would
impart lasting immunity and not require annual revaccination
[46,47]. Ultimately, these efforts may inspire further improvement
of future influenza immunization programs. At the same time, cur-
rent seasonal vaccine production capacity is only at 50% [1], so bet-
ter use of existing vaccines is possible and required from a public
health perspective. Making better use of the existing vaccines is
critical so that when the next generation of vaccines arrives, the
necessary infrastructure and programs are in place to best ensure
uptake and impact on public health.

The primary limitation of this study is the exclusion of data
from non-IFPMA manufacturers from the survey, however we note
that 90% of all influenza vaccine manufacturers globally are cov-
ered [10]. In addition, the survey does not consider the impact of
vaccination policies and practices on the uptake of vaccines. Since
vaccination policies apply to target groups other than persons over
65 years of age, our method underestimates the true coverage gaps
in country programs. Nevertheless, this survey provides some of
the most comprehensive data on global influenza prevention and
can serve as an important proxy parameter for pandemic
preparedness.
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5. Conclusion

The current IFPMA IVS survey shows a positive tendency in the
uptake of influenza vaccines in the last two years (2018 and 2019).
The survey also provides an important proxy for country pandemic
readiness as influenza vaccination infrastructure is ideally suited
for a viral respiratory disease pandemic response. However, while
the benefits of seasonal influenza vaccination are clear and well
documented by the WHO, vaccine complacency continues to
reduce the potential benefits of influenza vaccination at a popula-
tion level. Fifty percent of the global population has access to only
a 6% share of distributed doses. The COVID-19 pandemic provides
an opportunity for countries to build or improve existing immu-
nization systems and at the same time enhance their pandemic
readiness. The WHO’s 2019–2030 strategy and tactics and the
efforts of the Ready2Respond collaboration are available to support
countries in optimizing the use of existing influenza vaccines.
Improving seasonal vaccine uptake rates is not only an important
driver for pandemic preparedness, but also for optimizing the
annual benefits in the at-risk individuals for whom vaccination is
recommended. Increased vaccine uptake can substantially reduce
the huge annual influenza-associated societal burden as well as
protect vulnerable persons against serious complications from
influenza infections.
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