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Abstract

The WHO Global Agenda on Influenza calls for measuring the progress of national influenza vaccination programs. In response, the
Macroepidemiology of Influenza Vaccination (MIV) Study Group has gathered information on influenza vaccination in 56 countries. During
the period 1997–2003, influenza vaccine distribution increased considerably in almost all countries. In 2003, the countries with the highest
levels of vaccination (doses distributed/1000 population) were Canada (344), the Republic of Korea (311), the United States (286) and
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apan (230). Most countries recommended influenza vaccination for elderly persons and those with high-risk medical conditions
mmunocompromise. Fewer countries provided public reimbursement for vaccination through national or social health insuran
evels of vaccination were not closely related to higher levels of economic development, but in many instances public reimburs
accination seemed to be associated with greater vaccine use. From 1994 to 2003, the global use of influenza vaccines inc
han two-fold. In 2003, the 56 MIV Study Group countries accounted for approximately 95% of the 292 million doses of influenza
istributed worldwide, and 62% of these doses were distributed within nine vaccine-producing countries in North America, Weste
apan and Australia. However, influenza vaccination was increasing rapidly in many non vaccine-producing countries, and this
mportant implications for pandemic vaccination.

2005 Elsevier Ltd. All rights reserved.
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. Introduction

In the early 1990s, independent investigators in several
ountries began gathering information on the comparative
se of influenza vaccine in their countries. In 1996, the Euro-
ean Scientific Working Group on Influenza (ESWI) assumed
esponsibility for this project. The work of both groups has
ed to four publications that have provided the foundation for
nderstanding the macroepidemiology of influenza vaccina-

ion throughout the world[1–4].
The term ‘macroepidemiology’ of influenza vaccination

efers to the comparative use of influenza vaccine between
ifferent countries or regions, states or provinces within coun-

1 See Acknowledgements for a list of the co-authors of this report.
2 David S. Fedson, Coordinator, MIV Study Group, 57, chemin du Lavoir,
1630 Sergy Haut France, E-mail address:dfedson@wanadoo.fr.

tries. It also describes other features such as vaccin
recommendations or policies for vaccination reimbursem
In contrast, the term ‘microepidemiology’ of influenza v
cination refers to the patterns of vaccine use within sm
institutions such as hospitals or between different phys
groups. Specific surveys of vaccination coverage can be
‘macro’ or ‘micro’ depending on the populations studied

The World Health Organization’s (WHO) Global Agen
on Influenza calls for implementing methods for mea
ing the progress of national influenza vaccination progr
[5]. For many years, influenza vaccination has been a
established feature of healthcare programs in almost all d
oped countries. In recent years, however, it has become
common in many rapidly developing countries[4]. A recen
report by the Influenza Vaccine Supply (IVS) Internatio
Task Force documented the global distribution of influe
vaccine for the period 2000–2003[6]. Vaccine distribution
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levels were reported for all six WHO regions, but country-
specific information was available for relatively few coun-
tries.

Because influenza vaccination is increasing throughout
the world, a global rather than regional (i.e., ESWI) pro-
cess for evaluating vaccine use has become necessary. For
this reason, a group of investigators known as the Macroepi-
demiology of Influenza Vaccination (MIV) Study Group has
been recruited. This report summarizes the findings for 56
countries. It documents vaccine distribution for the period
1997–2003 and vaccination recommendations and public
reimbursement in 2003.

2. Methods

For 54 of the 56 countries, investigators were recruited to
be members of the MIV Study Group. They were drawn from
academic institutions or government health departments and
laboratories. None was an employee of a vaccine company,
although several were contacted at the suggestion of local
or regional vaccine company personnel. Each MIV Study
Group investigator was sent an e-mail questionnaire that
asked for information on the number of doses of influenza
vaccine distributed in his or her country for the calendar
years 1997–2003. The information was obtained either from
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vaccine in 1997, rates of use had increased by 2003. This is
better seen inFig. 1in which rates in 1997 and 2003 are com-
pared, ranked from high to low in 2003. With the exception
of a few countries, rates of vaccine use in 2003 were consid-
erably higher than they were in 1997. Nonetheless, several
countries (Estonia, Israel, the Russian Federation, Argentina,
Brazil, Egypt and South Africa) showed higher rates in 2000
than in the years that followed.

3.2. Vaccination recommendations

Table 2shows recommendations for influenza vaccina-
tion in 2003. Also shown are the recommendations issued
by WHO in 2000[10]. Virtually all countries recommended
vaccinating elderly people above a certain age, usually 65
years. However, 14 countries had lower age cut-offs and in
four (Israel, the Kyrgyz Republic, the United States and the
Republic of Korea) the age cut-off was 50 years. Similarly,
almost all countries recommended vaccinating people with
high-risk medical conditions (cardiopulmonary diseases, dia-
betes mellitus and renal disease) and most recommended
vaccinating those with conditions associated with immuno-
compromise, including HIV/AIDS. In 33 countries there
were recommendations to vaccinate children on long-term
aspirin treatment, but only 14 countries recommended vac-
cinating pregnant women. Among other target groups, 40
c ents,
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ational regulatory authorities or from all vaccine com
ies active in the country. The questionnaire also aske

nformation on national recommendations for influenza
ination (2003) and policies for public reimbursement
accination by national or social health insurance (2003)
ong Kong and Israel, no investigators could be recruite

nformation on vaccine distribution, recommendations
ublic reimbursement was obtained from vaccine compa

For each country, influenza vaccine distribution
xpressed as the number of doses distributed/1000 total

ation each year. Population data were obtained from the
ureau of the Census[7]. In earlier studies[2–4], vaccine dis

ribution rates were calculated using population data obta
rom a 1996 WHO publication[8]. When rates for the 5
ountries were calculated for the years 1997–2000 usin
wo population databases, they differed by 0–2 doses per
opulation in virtually all instances (data not shown).

For 55 of the 56 countries (excluding Taiwan), econo
ata on Gross National Income (GNI) per capita, adjuste
urchasing power parity, were obtained from the World B

9]. In 2003, the term GNI per capita replaced the earlier
ross Domestic Product per capita.

. Results

.1. Vaccine distribution

The distribution of influenza vaccine in the 56 count
s shown inTable 1. In almost all countries that were usi
ountries recommended vaccinating nursing home resid
3 healthcare workers and 24 household contacts of high

ndividuals.

.3. Vaccination reimbursement

Many countries provided public reimbursement for va
ation of recommended target groups through either nat
r social health insurance (Table 2). However, in several cou

ries, public reimbursement was partial, covering some
ot all of the target populations. In Western Europe,
ustria and Iceland lacked some form of public reimbu
ent and Austria had relatively low vaccine distribut

ates. In the 20 countries of Central and Eastern Eu
nly 7 countries had either full or partial public reimbur
ent, and 6 of them ranked among the top 9 countrie

accine distribution in this region (Table 2). Full or partia
ublic reimbursement was common in the Americas, but
o in the Western Pacific. These two regions included
our countries with the highest rates of vaccine distribu
Canada, the Republic of Korea, the United States and J
able 1andFig. 1). Interestingly, only Canada provided f
ublic reimbursement (through provincial health insura
rograms), whereas the Republic of Korea had no nat
rogram for public reimbursement.

The extent of influenza vaccine use in each country
ot seem to depend on its level of economic developme

ndicated by its GNI per capita (Fig. 2). However, betwee
ountries with similar levels of economic development,
vailability of public reimbursement often seemed import
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Table 1
Annual number of doses of influenza vaccine distributed/1000 total population

Region/Country 1997 1998 1999 2000 2001 2002 2003

Western Europe
Austria 77 85 107 118 121 106 127
Belgium 136 162 165 171 184 195 177
Denmark 82 103 107 111 108 113 133
Finland 144 122 114 99 102 145 136
France 158 151 145 163 168 168 171
Germany 104 131 173 180 163 181 210
Greece 62 88 90 110 120 148 165
Iceland 134 173 161 172 174 170 181
Ireland 84 85 86 84 78 136 148
Italy 157 127 138 143 185 170 206
Netherlands 158 158 177 181 182 187 191
Norway 98 94 105 87 89 89 102
Portugal 105 98 125 124 127 129 145
Spain 172 165 167 188 169 203 212
Sweden 73 83 78 92 108 120 127
Switzerland 71 97 123 137 149 154 170
United Kingdom 124 130 138 176 193 186 200

Central and Eastern Europe
Albania 0 0 0 <1 1 2 2
Bulgaria 22 19 28 34 49 43 46
Croatia 36 42 49 82 92 114 130
Czech Republic 21 35 35 40 49 54 73
Estonia 26 37 42 72 35 33 40
Georgia 0 0 0 1 1 1 2
Hungary 69 97 22 126 136 133 135
Israel n.d. n.d. 111 160 143 127 144
Kyrgyz Republic 0 0 0 0 <1 <1 1
Latvia 15 25 27 32 51 56 65
Lithuania 22 40 22 17 37 45 53
Moldova 0 0 2 0 0 0 2
Poland 22 27 42 73 99 88 79
Romania 11 23 24 38 45 50 67
Russian Federation 37 48 70 126 145 136 99
Slovak Republic 32 34 39 59 85 95 98
Slovenia 53 54 67 87 110 92 99
Turkey 7 10 11 15 15 16 19
Ukraine <1 <1 3 8 17 11 18
Uzbekistan 0 0 0 4 4 2 6

North America
Canada 160 165 190 390 295 328 344
Mexico 1 1 4 9 15 22 29
United States 281 231 270 249 273 289 286

Central and South America
Argentina 64 76 80 101 83 82 85
Brazil 4 15 75 81 79 76 87
Chile 62 68 93 118 103 127 126
Costa Rica n.d. n.d. 12 14 12 18 49
Uruguay 66 80 94 97 109 106 105

Western Pacific
Australia 125 160 169 183 192 204 214
Hong Kong SAR n.d. n.d. 25 28 31 32 191
Japan 10 22 54 99 137 164 230
New Zealand 108 115 142 171 163 171 173
Republic of Korea 87 87 175 171 231 218 311
Singapore <3 <3 <3 <3 3 7 90
Taiwan n.d. 14 30 47 83 113 145

Southeast Asia
Thailand <1 <1 <1 1 1 <1 1

Eastern Mediterranean and Africa
Egypt 1 1 28 20 1 1 1
Jordan 3 3 6 5 9 8 9
South Africa 13 17 40 55 41 34 25

n.d. indicates no data were available.
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Table 2
Influenza vaccination recommendations and reimbursement and vaccine distribution in 56 countries in 2003

Countries Age
cut-off
(year)

High risk conditions,≥6 months Other target groups Public
reimbursement

Vaccine
doses/1000

Cardio-pulmonary
diseases

Diabetes
mellitus

Renal
diseases

Immunologic
disorders

HIV/AIDS Long-term aspirin
for children

Pregnant
women

Nursing home
residents

Healthcare
workers

Household
contacts

WHO – Yes Yes Yes Yes Yes – Yes Yes Yes Yes – −
Western Europe

Austria 60 Yes Yes Yes Yes –a – – Yes Yes Yes – 127
Belgium 65 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes (Yes)b 177
Denmark 65 Yes Yes – Yes – – – Yes – – (Yes) 133
Finland 65 Yes Yes Yes Yes – Yes – Yes – – Yes 136
France 65 Yes Yes Yes Yes Yes Yes – Yes Yes – Yes 171
Germany 60 Yes Yes Yes Yes Yes – – Yes Yes Yes Yes 210
Greece 65 Yes Yes Yes Yes Yes Yes – – Yes – Yes 165
Iceland 60 Yes Yes Yes Yes Yes Yes – Yes Yes Yes – 181
Ireland 65 Yes Yes Yes Yes Yes Yes – Yes Yes – Yes 148
Italy 65 Yes Yes Yes Yes – Yes – Yes Yes Yes Yes 206
Netherlands 65 Yes Yes Yes Yes Yes Yes – Yes – – Yes 191
Norway 65 Yes – – Yes – – – Yes Yes – (Yes) 102
Portugal 65 Yes Yes Yes Yes – Yes Yes Yes Yes Yes (Yes) 145
Spain 65 Yes Yes Yes Yes Yes Yes – Yes Yes Yes Yes 212
Sweden 65 Yes (Yes) – Yes Yes – – – – – (Yes) 127
Switzerland 65 Yes Yes Yes Yes Yes – – Yes Yes Yes Yes 170
United Kingdom 65 Yes Yes Yes Yes Yes – – Yes Yes – Yes 200

Central and Eastern Europe
Albania 65 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes – 2
Bulgaria 65 Yes Yes Yes Yes Yes Yes – Yes Yes Yes – 46
Croatia 65 Yes Yes Yes Yes Yes Yes – Yes Yes Yes Yes 130
Czech Republic – Yes Yes Yes Yes – – – Yes Yes – Yes 73
Estonia – – – – – – – – – – – – 40
Georgia – – – – – – – – – Yes – – 2
Hungary 60 Yes Yes Yes Yes – Yes – – Yes – – 135
Israel 50 Yes Yes Yes Yes Yes Yes Yes Yes Yes – Yes 144
Kyrgyz Republic 50 Yes – – Yes – Yes – – – – – 1
Latvia 60 Yes Yes Yes Yes Yes – – – Yes – – 65
Lithuania 65 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes – 53
Moldova 60 Yes Yes Yes Yes Yes Yes – – Yes – – 2
Poland – Yes Yes Yes Yes Yes – – Yes Yes – – 79
Romania 65 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes (Yes) 67
Russian Federation 65 Yes Yes Yes – – – – Yes Yes Yes – 99
Slovak Republic 65 Yes Yes Yes Yes – – – Yes Yes Yes Yes 98
Slovenia 65 Yes Yes Yes Yes Yes Yes – – – – (Yes) 99
Turkey – – – – – – – – – – – – 19
Ukraine 60 – – – – – – – – Yes – (Yes) 18
Uzbekistan 65 – – – – – – – Yes Yes – – 6
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Table 2 (Continued )

Countries Age
cut-off
(year)

High risk conditions,≥6 months Other target groups Public
reimbursement

Vaccine
doses/1000

Cardio-pulmonary
diseases

Diabetes
mellitus

Renal
diseases

Immunologic
disorders

HIV/AIDS Long-term aspirin
for children

Pregnant
women

Nursing home
residents

Healthcare
workers

Household
contacts

North America
Canada 65 Yes Yes Yes Yes Yes Yes – Yes Yes Yes Yes 344
Mexico 60 – – – – – – – – – – (Yes) 29
United States 50 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes (Yes) 286

Central and South America
Argentina 65 Yes Yes Yes Yes Yes Yes – Yes Yes Yes (Yes) 85
Brazil 60 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 87
Chile 65 Yes Yes Yes Yes Yes Yes Yes – Yes – (Yes) 126
Costa Rica 65 Yes Yes – Yes Yes – – – – – – 49
Uruguay 65 Yes Yes Yes Yes Yes Yes – Yes Yes – Yes 105

Western Pacific
Australia 65 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 214
Hong Kong SAR 65 Yes Yes Yes Yes – Yes – Yes Yes – (Yes) 191
Japan 65 Yes – Yes Yes Yes – – Yes – – (Yes) 230
New Zealand 65 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 173
Republic of Korea 50 Yes Yes Yes Yes – Yes Yes Yes Yes – – 311
Singapore 65 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes – 90
Taiwan 65 Yes Yes Yes Yes Yes Yes – Yes Yes – (Yes) 145

Southeast Asia
Thailand – – – – – – – – – – – – 1

Eastern Mediterranean and Africa
Egypt 60 Yes Yes Yes – – – – Yes Yes Yes – 1
Jordan – – – – – – – – – – – – 9
South Africa 65 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes – 25

a Indicates no recommendation or no public reimbursement.
b Indicates public reimbursement for some but not all recommended groups.
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Fig. 1. Influenza vaccine distribution in 56 countries, 1997 and 2003. Rates of vaccine distribution for each country were taken fromTable 1.

For example, in 2003 Croatia and Latvia had similar GNIs
per capita ($10,710 and $10,310, respectively), but the rate of
vaccine distribution in Croatia (with public reimbursement)
was twice that of Latvia (no public reimbursement). The same
could be seen with the Slovak Republic (GNI $13,420 per
capita, public reimbursement) and Estonia (GNI $12,400 per
capita, no public reimbursement).

3.4. The MIV Study Group findings and the global use of
influenza vaccine in 2003

Table 3documents the extent to which the MIV Study
Group findings for 2003 captured the global distribution
of influenza vaccine as reported by the IVS International
Task Force[6]. For individual countries or regions from
which data were obtained by both reporting systems (West-
ern Europe, Canada, the United States, Australia, Japan and
New Zealand), the numbers of doses reported by MIV Study
Group investigators tended to be 0–4% lower than the num-
bers reported by the IVS International Task Force. Overall,
the MIV Study Group documented >95% of the doses of vac-
cine distributed in Europe and the Americas and almost 90%
of the doses distributed in the Western Pacific and Africa.
Reports for Southeast Asia and the Eastern Mediterranean

were much less complete, but these two regions accounted
for less that 1% of global vaccine distribution as reported by
the IVS International Task Force.

Given the slight degree of underreporting by the MIV
Study Group (or over-reporting by the IVS International Task
Force), the 56 countries represented in the MIV Study Group
accounted for approximately 95% of the global distribution
of influenza vaccine in 2003. Nine MIV Study Group coun-
tries (Australia, Canada, France, Germany, Italy, Japan, the
Netherlands, the United Kingdom and the United States) pro-
duced >95% of all doses of influenza vaccine distributed
worldwide [6]. These nine countries used 182.3 million
(62.4%) of the global total of 292 million doses of influenza
vaccine reported by the IVS International Task Force[6].

3.5. The global evolution of influenza vaccination,
1994–2003

Information gathered for previous reports[2,3,6] and for
this report provided a clear picture of the global evolution of
influenza vaccination during the period 1994–2003. During
this 10-year period, vaccine distribution increased more than
two-fold (Fig. 3). Of the 134.9 million doses distributed in
1994, 74.3 million (55.1%) were distributed in Canada and



MIV Study Group / Vaccine 23 (2005) 5133–5143 5139

Fig. 2. Economic development and influenza vaccine distribution, 2003. Data on Gross National Income (GNI) per capita, adjusted for purchasing powerparity
(PPP), were taken from reference 9. Rates of vaccine distribution were taken fromTable 1.

Table 3
Documenting the distribution of influenza vaccine in 2003: comparing the findings of the MIV Study Group and the IVS International Task Force

WHO region Doses of influenza vaccine distributed (000s)

MIV Study Group IVS International Task Forcea % documentedb

Europe 100, 610 102, 891 97.8
Western Europe 74, 236 76, 523 97.0
Central and Eastern Europe 26, 374 26, 368 100.0

Americas 118, 835 123, 578 96.2
Canada 11, 081 11, 100 99.8
United States 83, 061 84, 913 97.8
Mexico, Central and South America 24, 693 27, 565 89.6

Western Pacific 54, 259 61, 189 88.7
Australia 4, 220 4, 357 96.9
Japan 29, 253 29, 253 100.0
New Zealand 683 715 95.6
Other countries 20, 103 26, 864 74.8

Southeast Asia 82 253 32.5
Eastern Mediterranean 139 1540 9.1
Africa 1080 1230 87.8

Total 275, 006 291, 979 94.2
a Data obtained from reference 6.
b Percentage of IVS International Task Force doses documented by the MIV Study Group.
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Fig. 3. Global evolution of influenza vaccination, 1994–2003. Data for 1994–1999 were provided by David S. Fedson (unpublished observations). Data for
2000–2004 were taken from[6].

in the United States, 34.6 million (25.6%) in Western Europe
and only 26.0 million (19.3%) in the rest of the world (DS
Fedson, unpublished observations). Compared with levels in
1994, the increase in vaccine distribution in 2003 (using both
MIV Study Group and IVS International Task Force data; see
Table 3) was approximately 29% in Canada and the United
States, approximately 121% in Western Europe and approxi-
mately 360% in the rest of the world. Most of the increase in
the rest of the world occurred in the Republic of Korea, Japan
and several countries in South America and Central Europe.
Of the 292 million doses of vaccine distributed worldwide
in 2003, the rest of the world accounted for approximately
41–42% of all doses distributed.

4. Discussion

4.1. Vaccine distribution

The MIV Study Group followed the approach of previous
reports[1–4] in using annual rates of influenza vaccine dis-
tribution within countries to compare influenza vaccination
practices between countries in a given year and to document
changing vaccination practices within individual countries
over time. Vaccine distribution rates, however, provide no
indication of vaccine coverage levels within defined target
g eted
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that this growth was most striking in countries outside North
America and Western Europe. By 2003, rates of vaccine use
had increased in almost all countries, regardless of the levels
of use in 1997 (Fig. 1). Moreover, the increase in vaccina-
tion did not seem to depend on a country’s level of economic
development; many countries with relatively low GNIs per
capita had higher levels of vaccine use than were seen in other
countries that were more economically developed (Fig. 2).
Public reimbursement for vaccination often appeared to be
an important contributor to higher levels of vaccine use, but
there were frequent exceptions.

4.2. Vaccination recommendations

In 2003, among all 56 MIV Study Group countries, only
seven did not recommend influenza vaccination for elderly
people above a certain age. Eight countries did not recom-
mend vaccination for persons with cardiopulmonary con-
ditions, 11 excluded those with diabetes mellitus and 13
excluded those with renal diseases. All but ten countries rec-
ommended vaccinating people with immunocompromise and
in most instances they included patients with HIV/AIDS,
a group for whom influenza vaccination has been shown
to be safe and well tolerated[11]. Whether patients with
HIV/AIDS are at increased risk of influenza-related compli-
cations is uncertain; in the United States, rates of influenza-
r n to
b they
d ly
a

ation
f ith
i sk of
roups nor can they account for vaccine use in non-targ
opulations or vaccine wastage. Nonetheless, despite

mperfections, the annual rates of vaccine distribution
ide a clear picture of the international evolution of influe
accination.

The most important findings of this survey are t
nfluenza vaccination grew steadily over the past decad
elated hospitalizations for AIDS patients were show
e comparable to those of other high-risk groups and
eclined noticeably following the introduction of high
ctive anti-retroviral therapy[12].

Fewer (33) countries recommended influenza vaccin
or children on long-term aspirin treatment. Children w
nfluenza who are treated with aspirin are at increased ri
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developing Reye’s syndrome[11,13]. Influenza vaccination
was recommended for pregnant women in only 14 coun-
tries. In most, it was limited to those in the second and
third trimesters, a period when influenza-related hospital-
izations for cardiopulmonary conditions, especially asthma,
increase[14]. However, serious influenza-related complica-
tions in mothers and their newborn infants are unusual[15].
The effectiveness of influenza vaccination in reducing the
occurrence of hospitalizations and outpatient visits in preg-
nant women and their infants has not yet been demonstrated
[16], in large measure because the recommendation has not
been widely implemented.

Influenza vaccination is effective in reducing influenza-
related complications in nursing home residents[11,17], and
most countries recommended vaccinating this target group.
Recommendations to vaccinate healthcare workers were also
common, although vaccination rates in this group are widely
regarded as inadequate. Vaccination of household contacts of
high-risk individuals was recommended less frequently. The
effectiveness of this recommendation has not been well docu-
mented, although vaccination of school-age children in Japan
reduced winter season mortality, most likely among grand-
parents living in the same households as their grandchildren
[18].

In a few countries, publicly reimbursed influenza vaccina-
tion was provided for special groups; for example, younger
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and different policies often applied to different regions within
the same country. Often, vaccination was recommended for
high-risk people of any age, but reimbursement was pro-
vided only for those above the age cut-off. Moreover, in some
countries influenza vaccine was offered at no charge to high-
risk people seen in public clinics, so specific reimbursement
for vaccination was not necessary. Nonetheless, public reim-
bursement policies did not seem to be conditioned by the
general level of economic well being within a country. Sev-
eral countries that offered public reimbursement to most if
not all of their high-risk populations had much lower GNIs
per capita than other countries with higher GNIs per capita
(for example, Croatia vs. Austria).

4.4. The MIV Study Group findings, the global use of
influenza vaccine in 2003 and the global evolution of
influenza vaccination, 1994–2003

The WHO Global Agenda on Influenza calls for an ongo-
ing evaluation of influenza vaccine use worldwide[5]. Com-
panies that produce influenza vaccines are generally reluctant
to report the number of doses they distribute to individual
countries because this information is commercially sensi-
tive. However, the IVS International Task Force companies
have provided WHO with such information for the six WHO
regions. These data, together with data reported by companies
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roups of indigenous people (Australia), poultry work
nvolved in culling chickens infected with avian influen
irus (Taiwan and Thailand) and pilgrims to the Hajj (Jor
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WHO recommendations for influenza vaccination w
ssued in 2000 and included almost all of the conditions
arget groups shown inTable 2 [10]. The MIV Study Group
id not evaluate whether the WHO recommendations ha

o the adoption of similar recommendations by any cou
owever, several countries with very low levels of vacc
istribution in 2003 (≤6 doses/1000 population; Alban
gypt, the Kyrgyz Republic, Moldova, and Uzbekistan)
lready adopted most if not all of the WHO recommen

ions.
In 2003, influenza vaccination was not recommende

ealthy children in any of the MIV Study Group countri
owever, preliminary reports for 2004 indicate that child
–23 months in age were added to national recommenda

n the United States[11] and in Greece, Mexico, Taiwan a
ruguay (Andreas Constantopoulos, Agustin Lara Esqu
hu-Fong Chen and Homero Bagnulo, unpublished obs

ions). A future report will document the extent of childho
accination recommendations in all 56 MIV Study Gro
ountries.

.3. Vaccination reimbursement

Comparing public reimbursement policies between c
ries was more difficult than comparing vaccination rec
endations because reimbursement policies varied w
n Hungary, Romania and the Russian Federation, indic
hat 292 million doses were distributed in 2003[6]. This tota
id not include vaccines produced in other countries, par

arly China, but nonetheless it probably represented 95–
f all doses distributed worldwide. Thus the data in the W
eport provide a denominator against which the MIV St
roup findings can be measured.
In 2003, the 56 MIV Study Group countries accounted

pproximately 95% of the 292 million doses of influenza v
ine distributed throughout the world. Of these doses,
ere distributed within nine major vaccine-producing co

ries that together accounted for only 11.8% of the wo
opulation[7]. If three additional vaccine-producing cou

ries (Hungary, Romania and the Russian Federation
ncluded, these 12 vaccine-producing countries accou
or 14.7% of the world’s population. Vaccine compan
ocated in seven of these countries (Australia, Canada,
ary, Japan, Romania, the Russian Federation and the U
tates) exported very few doses of vaccine to other coun
hus, almost all doses distributed to countries without
ine companies were produced by companies located i
estern European countries. Many of the ‘have not’ coun

re economically highly developed. Considered togethe
have not’ countries account for 85% of the world’s popu
ion.

The more than two-fold increase in influenza vacc
ion worldwide over the 1994–2003 period reflects gre
nderstanding of the burden of influenza disease an
ffectiveness of influenza vaccination[11,19], especially in
ountries that previously have not used the vaccine[20–23].
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Also important has been experience with SARS and concern
that a new pandemic virus might emerge out of the H5N1
avian influenza outbreaks in Southeast Asia[24,25]. The
global use of influenza vaccine will almost certainly con-
tinue to increase, and this means that an increasing portion
of the vaccine distributed each year will be used in countries
that do not produce it. This changing pattern in the distribu-
tion of influenza vaccine will have important implications for
the next pandemic, for it suggests that ‘have not’ countries
will expect but find it difficult to obtain adequate supplies of
pandemic vaccines[26,27].
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