
KUNGL. SKOGS- OCH LANTBRUKSAKADEMIENS 
TIDSKRIF T

Avian influenza

Nummer 10 • 2006
Årgång  145



Ansvarig utgivare  Åke Barklund, sekreterare och VD, KSLA
Redaktör/grafisk form  Kerstin Hideborn Alm, KSLA
ISSN  0023-5350  
ISBN  91-85205-43-5

Detta nummer publiceras endast elektroniskt på akademiens hemsida www.ksla.se
Samtliga av årets utgivna nummer finns tillgängliga som nedladdningsbara filer på akademiens hemsida www.ksla.se.



Avian influenza

Report from a conference
at the Royal Swedish Academy of Agriculture and Forestry

on September 7, 2006



4    Kungl. Skogs- och Lantbruksakademiens TIDSKRIFT nr 10  2006

Contents

Preface .....................................................................................................................................................5

Global avian influenza epidemiology and human health implications of the virus ................6

The influenza situation in Sweden ...................................................................................................12

The risk for outbreaks and the role of migratory birds ...............................................................16

The risk for outbreaks and the role of domestic poultry .............................................................18

The risk for outbreaks of avian influenza in humans ...................................................................21

Risk management at EU level ........................................................................................................... 22

Risk management - the medical sector in Sweden ...................................................................... 23

Risk communication - examples from Spain ................................................................................. 24

Risk communication - veterinary sector in Sweden .................................................................... 26

Risk communication - medical sector in Sweden ..........................................................................27

The pandemic threats by avian influenza - how do we best use our experiences? .............. 29



Avian influenza 5

Preface

What similarities are there between today’s avian influenza and the Spanish influenza of 1918?
The answer is that despite different strains of the influenza virus being involved, both are 

zoonoses, that is, they can infect humans with lethal effect. But there the similarity ends. Spanish 
influenza was transmitted rapidly from person to person during the period 1918-19 in post-war 
Europe, while today ’s avian influenza has mainly circled the globe within bird populations since 
it first appeared in Hong Kong in 1997. In contrast to Spanish influenza, the current H5N1 virus 
only infects humans after close and intensive contact with infected domestic fowl and further 
cross-infection between humans has not yet been demonstrated.

Thus, the high risk for people to be infected is in the poor world where man and birds are 
living close together. However the real harm to people is the fact that millions of birds are killed 
and destructed to stop the virus and the result is shortage of protein rich food. Likely the number 
of weakened and even dead persons is many times higher than the direct H5N1 affected. Avian 
influenza is therefore more of a veterinary problem than a human medicine problem.

The aggressive H5N1 virus has now been circulating for almost ten years among both domestic 
and wild fowl in Asia in particular, and is now continuously spreading west. This spread seems to 
be occurring through trade in domestic fowl and via migratory birds. This gives us an entirely new 
epidemiological perspective and an unpredictable global situation.

This report gives the current knowledge of the background of the avian influenza virus and the 
spread of the virus and also discusses risk management and risk communication.
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Global avian influenza epidemiology and human  
health implications of the virus

ILARIA CAPUA, DR, ISTITUTO ZOOPROFILATTICO SPERIMENTALE DELLE VENEZIA, ITALY 
AND DENNIS J. ALEXANDER, UNAFFILIATED CONSULTANT VIROLOGIST

Introduction

Influenza viruses have segmented, negative sen-
se, single strand RNA genomes and are placed 
in the family Orthomyxoviridae. At present the 
Orthomyxoviridae family consists of five genera, 
only viruses of the influenzavirus A genus are 
known to infect birds. 

Influenza A viruses are further divided into 
subtypes based on the antigenic relationships 
in the surface glycoproteins, haemagglutinin 
(HA) and neuraminidase (NA). At present 16 
HA subtypes have been recognised (H1-H16) 
and nine NA subtypes (N1-N9). Each virus has 
one HA and one NA antigen, apparently in any 
combination. All influenza A subtypes in the 
majority of possible combinations have been 
isolated from avian species. To date only viruses 
of H5 and H7 subtype have been shown to cau-
se HPAI in susceptible species, but not all H5 
and H7 viruses are virulent, and those that are 
not, together with other H1-H4, H6 and H8-
H16 subtypes, are known as Low Pathogenicity 
Avian Influenza (LPAI) viruses.

Avian influenza represents one of the grea-
test concerns for public health that has emerged 
from the animal reservoir in recent times. Over 
the past five years there has been a sharp increa-
se in the number of recorded outbreaks of avian 
influenza in poultry, compared to the previous 
40 years. It has been calculated that the impact 
of avian influenza on the poultry industry has 
increased hundredfold with 23 million birds  
affected in a 40-year-period between 1959 and 
1998 and over 200 million from 1999 to 2004 

(Capua & Alexander, 2004). In fact, from the 
late 1990s, avian influenza infections have as-
sumed a completely different profile both in the 
veterinary and medical scientific communities. 
In recent times some outbreaks have maintai-
ned the characteristic of minor relevance while 
others, such as the Italian 1999-2000, the 
Dutch 2003, the Canadian 2004 and the on- 
going Eurasian epidemics have led to devas-
tating consequences for the poultry industry, 
negative repercussions on public opinion and 
in some cases created significant human health 
issues, including the risk of generating a new 
pandemic virus for humans via the avian- 
human link.

The importance of the human health impli-
cations of avian influenza infections were re-
vealed during the 1997 Hong-Kong outbreak, 
in which the H5N1 virus was shown to have 
infected 18 people, six of whom died. Following 
this episode, human infection and one death 
resulted from the H7N7/2003 outbreak in the 
Netherlands and the H5N1 virus which is cur-
rently endemic in Asian poultry and possibly 
wild birds has been shown to have caused the 
death of 138 individuals during 2003-2006 (as 
of the 13th of August 2006). The human health 
implications of these avian influenza infections 
are, however, not limited to the sporadic occur- 
rence of human infections reported above. 
Studies performed on human pandemic viruses 
have shown that except for the 1977 H1N1 
pandemic they always contain an avian com-
ponent. This component may be acquired by 
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genetic reassortment between an avian virus 
and a human influenza virus during concurrent 
infection of a single host. Alternatively, as sug-
gested recently for the “Spanish” influenza virus 
responsible for the pandemic of 1918-1919, the 
virus could be entirely of avian origin and de-
velop mutations that enable the virus to acquire 
the characteristics which allow it to transmit 
easily in humans (Taubenberger, 2005). Either 
of these mechanisms could represent the basis 
for the generation of a new human pandemic 
virus with inauspicious consequences. 

The Asian lineage H5N1 has generated an 
unprecedented epizootic affecting three conti-
nents and spreading to new hosts. Prior to the 
ongoing H5N1 epizootic, HPAI had only once 
affected wild birds significantly. This outbreak 
occurred in South Africa in 1961 and caused 
the death of approximately 1300 common terns 
(Becker, 1966). It appeared that HPAI was a 
disease of domesticated birds and that wild 
birds usually only harboured the low pathoge-
nic form of these viruses. The unprecedented 
situation occurring in Asia has resulted in the 
spill-over of infection to naïve populations of 
wild birds. Although to date all these birds were 
either dead or dying, the incubation period of 
this disease in Asian migratory birds is un- 
known, and probably shows considerable varia-
bility among different families and species. In 
very simple terms, at the moment the scientific 
community only has an indication of the spe-
cies that may be infected and succumb to the 
virus. Knowledge and information on all spe-
cies that are susceptible to infection including 
the incubation period for those birds that do 
develop a clinical condition, their ability to fly 
significant distances if infected and data on the 
route, duration and titre of viral shedding are 
unavailable. At this stage only hypotheses can 
be formulated on the eco-epidemiological con-
sequences of this spill-over.

At the moment it is unclear whether or not 
HPAI H5N1 is truly endemic in the Eurasian 
wild bird population or merely limited to spill-
over events from domestic birds. If the latter 
is true, then provided the domestic source of 
infection is eliminated, and the infections are 
responsible for the death of the wild avian 
hosts, presumably the prevalence of infection 
will gradually be reduced to zero. In contrast if 
HPAI infection does not bring about the death 
of the wild bird host and becomes compatible 
with normal behavioural patterns and migra-
tion in at least some species, this will result in 
the development of an endemic cycle in wild 
birds, mimicking the well-known LPAI eco-
logy. The consequences of such a situation are 
unpredictable. 

Characteristics of the Asian HPAI H5N1 
epizootic 

The emergence of HPAI H5N1 virus in South 
East Asia and its spread across Asia and into 
Europe is unprecedented in the virological era. 
The apparent progenitor virus for the subse-
quent outbreaks of HPNAI of H5N1 subtype 
was obtained from an infection of commer-
cial geese in Guandong province PR China 
in 1996 (Xu et al, 1999). Sims et al (2005) 
considered that the virus continued to circu-
late in southern China primarily in domestic 
ducks and showing some genetic variation. This  
apparent low-level, but probably endemic, situa-
tion changed in December 2003 to February 
2004 when in that short time eight countries in 
East and South East Asia reported outbreaks of 
HPNAI due to H5N1 virus (Sims et al, 2005). 
Although there seemed to be some success in 
controlling the outbreaks in some countries, 
it appeared to re-emerge in a second wave in 
July 2004 onwards. Malaysia reported an out-
break in poultry in August 2004 and became 
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the ninth country in the region to be affected 
(OIE web site, 2006). The virus appeared to 
affect all sectors of the poultry populations in 
most of these countries, but its presence in free 
range commercial ducks, village poultry, live 
bird markets and fighting cocks seemed especi-
ally significant in the maintenance and spread 
of the virus (Sims et al, 2005; Xu et al, 1999; 
Songserm et al, 2006).

If HPAI virus is present in poultry for any 
length of time, especially in domestic ducks that 
are reared on free range, spill-over into wild 
bird populations is inevitable. In the past such 
infections have been restricted to wild birds 
found dead in the vicinity of infected poul-
try, but there has always been the concern that 
infections of wild birds in which HPAI virus 
caused minimal or no clinical signs (i.e. ducks) 
could result in spread of the virus over large 
areas and long distances. Outbreaks affecting 
many wild bird species at two waterfowl parks 
in Hong Kong were recorded in 2002 (Ellis et 
al, 2004) and further, possibly more significant, 
outbreaks in wild migratory birds were reported 
in China and Mongolia in 2005. In particular 
it was suggested (Chen et al, 2005; Liu et al, 
2005) that presence of virus in migratory birds 
at Lake Qinghai in Western China could be the 
means by which the H5N1 virus could spread 
West and South. 

It is not clear whether the introduction of 
HPAI H5N1 virus into Russia was due to the 
movement of infected wild birds, movement of 
poultry or some other mechanism, but virus, 
genetically closely related to isolates obtained 
at Lake Qinghai, reached poultry there in the 
summer of 2005. Whether spread from there to 
other Western Asia and some Eastern European 
countries occurred or virus was introduced in-
dependently is not clear, nor is whether spread 
was associated with movements of poultry or 
wild birds, probably both were involved, but 

during 2005 to the beginning of 2006 geneti-
cally closely related H5N1 viruses appeared in 
a number of countries in the region.

Reports of HPAI H5N1 virus infections 
continued in the first three months of 2006 
and by early April 2006 31 countries from Asia, 
Europe and Africa had reported HPAI caused 
by H5N1 virus to the World Organisation for 
Animal Health (OIE) since the end of 2003 
(OIE web site, 2006). 

Two isolated incursions of HPAI H5N1 vi-
rus into Europe occurred in 2005. The first was 
detected when eagles smuggled from Thailand 
and confiscated at Brussels Airport, Belgium 
were shown to be infected with H5N1 virus 
genetically similar to those isolated in Thailand 
(van den Berg et al, 2005). The second when 
investigations of deaths in captive caged birds 
held in quarantine in England, ostensibly from 
Taiwan, showed them to be as a result of HPAI 
H5N1 infection (Defra web site, 2005). In this 
case the virus was genetically closest to viruses 
isolated in China. 

Isolates of Asian HPAI H5N1 were ob-
tained from dead swans in Croatia in October 
2005 (OIE web site, 2006) and then during 
January to April 2006 wild mute swans or 
other wild birds were shown to be infected in 
Azerbaijan, Iran, Kazakhstan, Georgia and 20 
European countries. It seems likely that mute 
swans, or other birds, over-wintering on the 
Black Sea became infected at a time when ad-
verse weather conditions made the Black Sea 
inhospitable and the birds dispersed to other 
areas. However, this would not explain the  
appearance of apparently the same H5N1 strain 
in swans and wild birds on the Baltic Coast at 
the same time. 

There is little doubt that wild birds have 
been responsible for the spread of HPAI H5N1 
in some instances and that this has resulted in 
some infections of poultry. However, whether 
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movement of infected wild birds has been the 
primary means of spread of the virus across 
Asia and into Europe remains unclear, especi-
ally as the true significance of spread by legal 
and, more pertinently, illegal movements of 
poultry and poultry products is unlikely to be 
ever known.

Human health implications of Avian 
Influenza viruses

Due to the recent cases of human infection cau-
sed by avian influenza viruses, and to the con-
cern about the generation of a new pandemic 
virus originating from the H5N1 virus, avian 
influenza infections are now considered a sig-
nificant threat for public health.

Although it has been known for sometime 
that the human pandemic viruses of 1957 and 
1968 appeared to arise by reassortment between 
viruses present in the human population and 
avian influenza viruses (Gething, et al., 1980; 
Kawaoka, et al., 1989; Scholtissek, et al., 1978), 
because of the apparent “barriers” to human in-
fluenza viruses infecting birds, and avian influ-
enza viruses infecting humans, it was suggested 
that pigs, which both human and avian viruses 
are known to infect readily, acted as “mixing 
vessels”. Reassortment between human and 
avian influenza viruses could therefore take 
place in pigs, with the emergence of viruses 
with the necessary gene(s) from the virus of 
human origin to allow replication and spread 
in the human population, but with a diffe- 
rent haemagglutinin surface glycoprotein, so 
that the human population could be regarded 
as immunologically naïve.

However, there has been a significant 
change in our understanding of infections of 
humans with avian influenza viruses following 
recent events. Until 1996 there had been only 
three reported infections and these had been 

the result of unknown contact, in 1959, and two 
laboratory accidents in 1977 and 1981 (with the 
seal isolate). This was in keeping with the find-
ings of (Beare and Webster 1991) that in expe-
riments with human volunteers produced at 
best only transitory infections when challenged 
with avian influenza viruses. 

The first reported infection of a human 
known to have contact with birds was the iso-
lation of an avian virus of H7N7 from a wo-
man in England who kept ducks and presented 
with conjunctivitis (Kurtz et al., 1996, Banks et 
al., 1998). This was the vanguard of the series 
of isolations from people having contact with 
poultry. The impact these subsequent human 
infections had on public health issues was great- 
ly enhanced by the high death rate in those 
shown to be infected. Deaths usually occur-
red as a result of severe respiratory disease and 
although there were other symptoms there was 
no evidence that virus replicated outside the 
respiratory tract (Yuen et al., 1998) and were 
not comparable to the systemic infections seen 
in poultry.

The biggest threat resulting from of the 
demonstration of direct natural infections of 
humans with avian influenza viruses is that 
pandemic viruses could emerge as a result 
without an intermediate host. There are two 
mechanisms by which this could occur: by ge-
netic reassortment or by progressive adaptation. 
The first case would occur if a person was si-
multaneously infected with an avian influenza 
virus and a “human” influenza virus. In this 
case, through genetic reassortment the poten-
tial emergence of a virus fully capable of spread 
in the human population, but with H5, H7 or 
H9 haemagglutinin could occur, resulting in 
a true influenza pandemic. However, it seems 
likely that during the widespread outbreaks of 
H9N2 virus since the mid-1990s and the H5N1 
outbreaks in Asia since 1996 many more people  
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could have been infected with these viruses. For 
example, a serological survey of poultry workers 
in Hong Kong after the 1997 outbreak identi-
fied 10% seroprevalence of H5 antibodies, but 
without any known occurrence of clinical di-
sease (Bridges et al., 2002). In relation to sero-
logical investigations in humans during the 
Dutch 2003 H7N7 epidemic which also caused 
one human fatality and 83 confirmed cases of 
conjunctivitis, extensive seropositivity was re-
ported (Fouchier et al., 2004). Despite this, no 
reassortant virus has emerged and it may well 
be that other, unknown, factors limit the chan-
ces of a pandemic virus arising in this way.

The second mechanism by which the ge-
neration of a pandemic virus may occur is  
through progressive adaptation of a virus entire-
ly of avian origin. Recent studies on the genome 
of the H1N1 “Spanish” influenza virus, which 
affected human beings at the beginning of the 
20th century have resulted in the speculation 
that this virus was entirely of avian origin and 
not generated by reassortment (Taubenberger, 
2005), thus suggesting a virus containing all 8 
segments of avian origin was able to establish 
itself in the human population and cause more 
deaths than World War I. Sequencing of genes 
of this and other viruses that have infected hu-
mans directly from the avian source has high-
lighted mutations that are a result or progressive 
adaptation to the human host. 

Conclusions

The unprecedented eco/epidemiological situa-
tion caused by the A/H5N1 virus is in constant 
evolution as the virus encounters new ecosys-
tems and new hosts. The virus has spread to the 
African continent where the potential for it to 
become endemic is high. Spread to countries 
in which hygienic standards are not practised 
increases the pandemic potential of the virus 

and raises concerns about food security for  
rural villages. It is imperative that the scientific 
community analyses in a timely manner all in-
formation that is obtained from new outbreaks 
in order to understand the epidemiology of this 
disease to develop appropriate control and pre-
vention strategies. 

The scientific veterinary community has a 
key role in planning the control and eradica-
tion of HPAI, the adequate management of the 
outbreaks and ultimately in the outcome of the 
efforts that are being made to combat this glo-
bal threat. Retrospective analysis of recent out-
breaks has permitted the identification of weak 
points in the management system that represent 
areas of uncertainty for which improvement is 
required. On the basis of the eco-epidemiolo-
gical situation in each country, these areas of 
uncertainty should be focused and prioritised 
in order to maximise the outcome of the inter-
national effort.
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The influenza situation in Sweden (except H5N1)

ANNIKA LINDE, STATE EPIDEMIOLOGIST, THE SWEDISH INSTITUTE FOR INFECTIOUS 
DISEASE CONTROL

Disease and mortality during influenza pan-
demics after antigen “shift” of influenza A

Either influenza virus type A or B causes influ-
enza disease, characterised by a sudden onset 
of high fever, cough and muscular ache. The 
natural host of influenza A are sea birds, while 
influenza B exists exclusively in humans. There 
are many subtypes of influenza A in birds, cha-
racterised by the structure of the surface mole-
cule hemagglutinin (H). H binds the virus to 
the cell that will replicate the virus. At irregular 
intervals, a new subtype from birds manages to 
pass the species barrier, and adapt to humans. 
Since it is new, there is no immunity to it, and 
it will cause more or less dramatic epidemics in 
humans. The introduction of a new subtype is 
called antigen shift, and if the virus spreads all 
over the world the resulting epidemic is called 
a pandemic.

Influenza virus was not identified until 
1933. Despite this we have been able to identify 
influenza A subtypes causing pandemics form 
1889 and forwards by seroepidemiological stud-
ies, and characterisation of influenza genomes 
in preserved material form diseased persons. 
Pandemics of varying intensity spreading all 
over the world have occurred at seven times 
since 1889. Between 20 and 60 % of a popula-
tion have been reported ill, but the incidence of 
disease and the disease severity during the same 
pandemic has varied between regions. Often an 
unusually high incidence and high mortality 
have been reported from distant areas such as 
Alaska or the South Pacific islands.

All characterised viruses that have caused 
pandemics have belonged to either subtype H1, 

H2 or H3 (table 1). Clinical and epidemiologi-
cal studies have shown that the rate and severi-
ty of disease has varied, depending on which 
virus that caused the epidemic, as shown by the 
estimated number of deaths all over the world 
(table 1). The time for spread surprisingly looks 
similar for most epidemics, despite develop-
ment of modern communications. It should be 
remembered though, that the estimated time is 
related to the time for discovery of onset of the 
pandemic or identification of a pandemic virus. 
Hopefully, we detect the first cases earlier and 
earlier with the help of modern surveillance, 
and the comparisons presented in table 1 are 
therefore not fully fair. The time of spread is a 
very important factor, since the longer time that 
elapses between identification of a pandemic 
strain and a full-blown outbreak, the greater is 
the chance to produce and distribute sufficient 
amounts of a specific vaccine.

Good epidemiologic investigations already 
during the nineteenth century

Influenza as a disease entity, and historical 
studies on its impact, started during the nine-
teenth century. In the beginning of 1860, the 
Swedish Dr Hirsh identified 132 influenza 
outbreaks between 1173 and 1875. The num-
ber is probably exaggerated, but is seems likely 
that around five major influenza epidemics have  
occurred per century since the sixteenth cen-
tury, and probably the disease has been pre-
sent also in ancient times. An Englishman, Dr 
Graves, was the first to study the mortality cau-
sed by influenza by counting the number of new 
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gravestones at a churchyard in Dublin after the 
epidemic in 1837. William Farr, an important 
epidemiologist in England in the middle of the 
nineteenth century, introduced the expression 
”excess mortality” in 1847. Not until a hund-
red years later did it become more commonly 
used.

The best-studied influenza epidemic in 
Sweden may be the one occurring in 1889, the 
Russian flu. The Swedish Society of medicine 
wanted to investigate whether influenza was 
caused by “miasma”, bad air, or by spread of 
a contagious agent. The task to make an epi-
demiological study with that aim was given to 

Dr Klas Linroth, sanity inspector and chief 
community physician in Stockholm. He made 
a very thorough epidemiological study. His 
conclusions were that influenza is a contagious 
disease that follows the paths of man. Around 
60 % of the population fell ill, men and wom-
en alike. Small children and the elderly were 
relatively spared. The incubation period was 
2-3 days, the duration of the disease was 2-10 
days, and the excess mortality was 0.13 % of the 
population. He noted that the main cause of 
death was pneumonia. The same is true for the 
Spanish flu of 1918, the most severe influenza 
pandemic of modern times. During that epidemic 

YEAR NAME INFLUENZA 
SUBTYPE

AFFECTED 
AREAS

MORTALITY PLACE 
FOR FIRST 
IDENTIFI-
CATION

TIME FOR 
SPREAD TO 
STOCKHOLM

1889 The Russian 
flu H2 All 

countries 0.3 – 2% Buccara 7 months

1900 ? H3
Europe, N 
America, 
Australia

Insignificant Not known Not known

1918
March

The Spanish 
flu

H1 (swine 
adapted)

All 
countries

20-50 
millions

USA
March 6 months

1946* ? H1 All 
countries Insignificant Australia/

China Not known

1957 The Asian 
flu H2 All 

countries 5 millions China
February 7 months

1968 The Hong 
Kong flu H3 All 

countries 1 million China
July 18 months

1977 Various H1 All 
countries Insignificant China

May 8 months

* The virus of 1946 was initially regarded to be of a new subtype, but later investigations have shown that it in reality 
was an extensively drifted and mild variant of the virus causing the Spanish flu.

ANTIGENIC SHIFTS SINCE 1889

Table 1. All characterised viruses that have caused pandemics have belonged to either subtype H1, H2 or H3.
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0.5 % of the Swedish population died, and it 
was mostly small children and young adults that 
succumbed. The elderly were almost completely 
spared. There were no real socio-economic dif-
ferences in severity of disease, though the close 
contact in military camps, established at an un-
usual frequency due to the First World War, 
was a good ground for spread of the infection 
among young men. The most common cause 
of death was secondary, bacterial pneumonia. 
Antibiotics have been discovered only after the 
Spanish flu, and will probably lessen the mor-
tality considerably in a new pandemic caused 
by a similar virus. However, also in later pan-
demics there has been excess mortality among 
young persons and so far almost only persons 
under the age of 40 have died from the bird flu 
in South-East Asia. Our traditional thinking of 
the elderly as the vulnerable group may not be 
true when a new subtype appears. An influenza 
pandemic is a major societal stress, but in each 
region it lasts only for 6-10 weeks, and the really 
disturbing peak activity lasts only for a couple of 
weeks. Unless we get a virus of previously never 
encountered severity, the prospects for endur-
ing an epidemic without major consequences 
for health or economy are relatively good.

Yearly epidemics with excess mortality

Reproduction time for mammals is long, and 
the numbers of offspring that can be produced 
during a lifetime are few. At the onset of influ-
enza, millions of virus particles are produced 
within hours. At the reproduction of human 
DNA, there is proofreading, and change of the 
genetic code is prevented to protect us from for 
example cancer. The reproduction of the ge-
netic information of influenza is not control-
led. The extreme rapidity of multiplication in 
combination with the frequency of mutations 
allow for constant evolution of an influenza 

strain. Darwinian evolution means survival of 
the fittest. A main fitness factor for influenza 
virus is that it can escape the immune system, 
which would otherwise hamper its replication. 
Mutations that give fitness and become preser-
ved are therefore mainly those occurring the in 
the surface H of influenza. If we have antibo-
dies fitting exactly to its binding site, we are 
protected against infection. Constant changes 
in the receptor binding site, the virus  “drift”, 
explains why we have yearly epidemics of in-
fluenza, and why we have to select new vaccine 
strains each year.

Consequences of the yearly epidemics

The drift of influenza virus does not create a 
completely new viral surface, and many of us 
remain more or less protected despite the drift. 
Since we have experienced many influenza in-
fections previously, we have a broadly reactive 
antibody repertoire. Between 2 and 15 % of 
the population is estimated to fall ill; around 
200 000 persons to 1,4 million during the 8-16 
weeks that we may have significant influenza 
activity in Sweden. Most often the peak occurs 
by the end of February. The peak is often earlier 
if extensive drift has occurred, and the epidemic 
becomes more severe. About the same numbers 
are infected, but get only minor or no symptoms 
due to partial immunity and other unknown fac-
tors. There is also a significant excess mortality 
during the yearly epidemics. This is illustrated 
by figure 1. Between 100 and 4 000 persons die 
in Sweden annually as a consequence of influ-
enza. Mostly it is the elderly and persons with 
heart and lung diseases who become severely 
ill. The onset of influenza in the elderly is often 
insidious and atypical, but since the cellular im-
munity is weakened they cannot control even a 
mild influenza infection, and they are prone to 
complications. Sixty percent of influenza deaths 
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are caused by pneumonia and around 30% by 
cardiac failure. Those that risk hospitalisation 
and death if they get infected by influenza are 
said to belong to “risk groups”. They should be 
offered influenza vaccination yearly, to be sa-
ved from suffering. Vaccination of risk groups 
is also cost beneficial for the society. Last year 
60 % of persons older than 65 were vaccinated 
against influenza.

The chaos in hospitals and excess mortali-
ty caused by influenza in the risk groups are 
the most dramatic effects of the yearly influ-
enza epidemics. The infections however, domi-
nantly hit young children. They have never had 
influenza before, and therefore are the most 

Figure 1. The red line represents the actual, weekly number of deaths in Sweden. The black line is the estimated, weekly mortality, 
based on the mean mortality during influenza-free weeks with the same number during the presented years. The blue line is the 
number of laboratory verified influenza diagnoses in the country.

receptive for the infection. Severe outcome is 
uncommon in children, but it occurs. Above all 
children under the age of two are vulnerable. 
In North America, children from six months 
to two years of age are recommended yearly in-
fluenza vaccination.

Today, various networks, with WHO as  
coordinator, constantly follow the influenza  
situation in humans all over the world. Through 
correct vaccination, hospital preparedness and 
antivirals the effects of the yearly epidemics have 
lessened. The most important reason for the 
surveillance, however, is to create and maintain 
preparedness to lessen the effects of a new pan-
demic.

EXCESS MORTALITY IN SWEDEN DURING YEARLY INFLUENZA EPIDEMICS
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The risk for outbreaks and the role of migratory birds

TORSTEN MÖRNER, ASSOCIATE PROFESSOR, THE NATIONAL VETERINARY INSTITUTE, 
SWEDEN

Introduction

The avian influenza virus HPAI H5N1 was first 
observed in Asia in 1997 and has in this region 
occurred both in domestic poultry, zoo birds and 
mammals. In April 2005 the first known outbreak 
in wild birds caused by HPAI H5N1 was obser-
ved at Qinghai Lake Nature Reserve in Qinghai 
Province in China, with more than 6 000 birds 
dead, including bar-headed geese (Anser indi-
cus), great black-headed gulls (Larus ichtyaetus), 
brown-headed gulls (Larus brunnicephalus), ruddy 
shellducks (Tadorna ferruginea) and great cormo-
rants (Phalacocorax carbo). The disease has further 
on been spreading westwards and was in the late 
2005 observed in wild birds in Europe. The first 
wild bird case in northern Europe was observed 
on February 2006 in a mute swan (Cygnus olor) on 
the island Rügen in Germany in the southern part 
of the Baltic Sea. In the period February–May 
2006 diseased birds have been observed in seve-
ral different countries in Europe and at this date 
the last reported case was a great crested grebe 
(Podiceps cristatus) in Spain.

It has not fully been determined if the avian 
influenza disease spread from Asia to Europe with 
migratory birds, with domestic birds or with bird 
products. However, the distribution of H5N1 
HPAI infected wild birds in Europe in 2005 and 
2006 indicate that the virus has been transmitted 
between different wild birds in different areas. 

Bird migration

There are several reasons why birds migrate or 
not. Some birds are territorial and do not mig-
rate outside their home range, other species 

move shorter distances within the local area 
or country outside the breeding season, and 
these two groups are not regarded as migratory 
birds. Migratory birds can be divided in spe-
cies that migrate shorter distances depending 
on weather, food etc; and species that migrate 
longer distances to other parts of the world 
(southern hemisphere). 

There are a wide variety of migration strate-
gies in different bird species. Migration routes 
can thus vary:

• by species (and by population within 
 species) and the distance the birds 
 migrate
• by age or sex of individual
• by individual
• by season
• by climate
Migratory birds normally migrate between 

a breeding area and a winter area, and these 
areas are well known for most migratory spe-
cies. However, outside the breeding season 
individual birds or flocks will migrate because 
of climatic conditions, moulting, in search for 
food or for other reasons. These other, non-
breeding-related migratory strategies are less 
known, but need to be clarified to better un-
derstand the ecology of different bird species 
and the epidemiology of avian influenza.

Influenza viruses in migratory birds

Different studies from Europe and North 
America has demonstrated that migratory wa-
terfowl - ducks, geese, swans, gulls, terns and 
waders, constitute the major natural reservoir for 
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low pathogenic avian influenza viruses (LPAI). 
LPAI viruses have been isolated from more 
than 105 bird species from 26 different families. 
Dabbling ducks, like the mallard (Anas platyr-
hynchos), American black duck (Anas rubripes), 
northern pintail (Anas acuta), and blue-winged 
teal (Anas discors), have been demonstrated to 
be the most commonly infected species with an 
overall prevalence over 10 %. Several studies 
have also demonstrated a higher prevalence in 
juvenile birds in the fall with a prevalence of up 
to 60 % infected birds.

Migratory birds can carry different strains 
of avian influenza viruses over long distances 
and by this introduce new strains into new areas 
and species. 

Outbreaks of high pathogenic avian influ-
enza (HPAI) originating from LPAI carried 
by wild birds have occurred at several occa- 
sions during the last decade. Prior to the pre-
sent outbreak of HPAI in wild birds, the only 
observed mortality in wild birds occurred in 
common terns (Sterna hirundo) in South Africa 
in 1961. This outbreak with HPAI H5N3 lasted 
for about four months. 

In the present outbreak of H5N1 in Europe 
and Asia acute disease and mortality have been 
observed in several species of waterfowl, inclu-
ding mute swan, tufted duck (Aythya fuligula), 
scaup (Aythya marila), goosander (Mergus mer-
ganser), smew (Mergus albellus), canada goose 
(Branta canadensis), and herring gull (Larus ar-
gentatus). The disease has also been observed in 
predators of waterfowl; common buzzard (Buteo 
buteo), european eagle owl (Bubo bubo), and in 
mink (Mustela vison) and cats. The H5N1 virus 
has been present in the environment and in birds 
in Europe for several months and caused morta-

lity in several different species that previously has 
not been found to be infected with HPAI. 

During the present outbreak in Europe 
HPAI H5N1 has also been found in a cli-
nically healthy mallard in Sweden and in a  
herring gull in Denmark. The distribution of 
the disease in Europe during 2006 also indi-
cates that this HPAI virus is transmitted with 
migrating wild birds and not with domestic 
birds or bird products.

Based on the occurrence of this HPAI 
H5N1 virus in Asia and Europe for the last 10 
years it can be assumed that this virus most pro-
bably will persist in the environment and cause 
disease in wild bird populations in Europe in 
the future. It is also likely that the virus will 
be carried by migrating birds to new areas, and 
by this be introduced into new bird species and 
populations.
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The risk for outbreaks and the role of domestic poultry

HELENA ERIKSSON, STATE VETERINARY OFFICER, THE NATIONAL VETERINARY 
INSTITUTE, SWEDEN

In March 2006 highly pathogenic avian influ-
enza virus (HPAIV) subtype H5 was detec-
ted from a mallard (Anas platyrhynchos) on a 
Swedish game bird farm. This was the first time 
ever that HPAIV was found in Swedish poul-
try. No further cases in poultry were detected 
during the spring and summer of 2006. 

The disease in poultry

Highly pathogenic avian influenza (HPAI) is 
considered to be the most serious of all poultry 
diseases. So far, only subtypes H5 and H7 have 
been causing outbreaks of HPAI in poultry. 
However, not all H5 and H7 viruses are highly 
pathogenic. Although it is most likely that all 
bird species are susceptible to the infection, some 
species are more sensitive than others, which 
with a given virus may result in more severe cli-
nical signs in these species. An infection with a 
low pathogenic (mild) virus in poultry may pass 
without any clinical signs, but more often the 
result is a clinical disease with respiratory signs, 
depression, decreased feed and water consump-
tion, diarrhoea, egg drop and increased mortality 
of varying degrees, often caused by secondary 
bacterial infections. In chickens and turkeys, the 
highly pathogenic forms of the virus cause a severe 
disease, often with mortality as high as 100 %. 
The onset of the disease may even be peracute 
with no signs before death occurs. When the 
disease is less fulminating the birds may exhibit 
central nervous signs (tremors, ataxia, inability 
to stand, convulsions etc), depression, decreased 
feed and water consumption and a severe drop 
or total cessation of egg production. Oedema of 

the head and comb and cutaneous haemorrhages 
may also be observed. Ducks and geese are often 
more resistant to HPAIV and sometimes only 
show mild symptoms. 

The start of an outbreak

An outbreak of avian influenza in poultry usu-
ally starts when a low pathogenic avian influen-
za virus is introduced into a poultry flock from 
the wild bird population through either

• direct contact with wild birds for example 
when poultry are housed outdoors or when wild 
birds gain access to the poultry house or

• indirect contact when wild bird faeces 
containing avian influenza virus is brought into 
the poultry house through for example the ven-
tilation system or on contaminated equipment 
or footwear.

Once introduced into the poultry population 
the mild viruses of subtypes H5 and H7 may 
become highly pathogenic through mutation 
resulting in multiple basic amino acids at the 
haemagglutinin cleavage site. In the ongoing 
H5N1 outbreak of Asian origin, the causative 
highly pathogenic virus has been reintroduced 
from poultry in its mutated form to the wild 
avifauna, and therefore wild birds, may infect 
poultry with HPAI H5N1 without the need for 
any mutations to occur. 

Secondary spread to other poultry flocks 
take place through poultry transports, vehi-
cles, equipment, clothing, feed, dust, feathers 
and persons who have visited infected flocks. 
Airborne spread between poultry flocks over 
short distances is also possible.
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Preventive measures

As wild birds constitute a potential source of 
HPAIV H5N1, the most important preventive 
measures are focused on minimizing the risk 
for viral transmission, through direct or indirect 
contact, from wild birds to poultry. Examples of 
effective measures are:

• Keep poultry indoors.
• Feed and water poultry indoors or 
 protected from wild birds and their 
 faeces.
• Prevent wild birds and their faeces 
 from entering the poultry house.
• Change of footwear at the entrance of 
 the poultry house.
• Spilt feed should be removed imme-
 diately to avoid attracting wild birds.
• Surface water from lakes etc. should 
 not be used as drinking water for 
 poultry.

The Swedish poultry population 

Council Directive 2005/94 of 20 December 
2005 on Community measures for the control 
of avian influenza defines poultry as “all birds 
that are reared or kept in captivity for the pro-
duction of meat or eggs for consumption, the 
production of other products, for restocking 
supplies of game birds or for the purposes of 
any breeding programme for the production of 
these categories of birds”. In Sweden the follo-
wing categories of poultry kept for commercial 
purposes are represented:

- Breeding hens (grandparent and 
 parent stock)
- Breeding turkeys (parent stock)
- Laying hens
- Broilers
- Turkeys 
- Geese
- Ducks
- Ratites (ostriches)
- Game birds (mallards, pheasants, 
 partridges)
In addition to the commercial production of 

poultry many people keep backyard poultry for 
small-scale egg and meat production, breeding 
and showing purposes or as pets. 

Risk assessment 

Based on differences between poultry species, 
type of production and housing systems the le-
vel of biosecurity varies considerably on Swedish 
poultry farms. Consequently, the risk for an 

In chickens and turkeys, the 
highly pathogenic forms of 
the virus cause a severe di-
sease, often with mortality as 
high as 100 %.
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outbreak of HPAI also varies. The commercial 
breeding population may be considered as the 
most protected one. The Swedish broiler popu-
lation is also kept under strict biosecurity mea-
sures as well as the majority of the population of 
turkeys for slaughter and many of the Swedish 
laying hens. These are all kept on farms that 
are affiliated to the voluntary preventive salmo-
nella control programme. The aim of this pro-
gramme is to prevent salmonella infections in 
poultry flocks though demands on standard of 
the poultry house, hygienic measures etc. Taken 
together, these measures most probably have a 
positive effect on preventing avian influenza as 
well. The rest of the laying hen population have 
a very varying level of biosecurity depending 
mainly on the routines on the individual farm 
and if the flock is free-range or not. 

The commercial populations of geese and 
ducks are considered to be at a higher risk for 
an avian influenza outbreak as they, for animal 
welfare and economic reasons, are impossible to 
keep indoors for a longer period of time. These 
two categories of poultry also attract the natu-
ral wild reservoirs (ducks and geese) more than 
other poultry and unfortunately are not as sen-
sitive to avian influenza viruses as other poultry 
species. Even an HPAI infection may therefore 
pass with only mild clinical signs. Three years 
of active surveillance (sampling of all flocks 
at slaughter) has however not detected anti- 
bodies to avian influenza viruses (subtypes H5 
and H7) in this population.

So far, the only case of avian influenza in 
Sweden has been found on a game bird farm 
where two mallards were found to be infected 
with avian influenza virus subtype H5, one of 
them with a HPAIV. Analysis of blood samples 
taken on the farm also revealed that the majo-
rity of the sampled mallards had antibodies 
against avian influenza subtype H5. Game bird 
farms with breeding of mallards are considered 

to be a high risk population as the birds are kept 
outdoors and many farms rely on wild males 
flying in for mating, an intimate direct contact 
between farmed and wild mallards with the lat-
ter having a natural high prevalence of avian 
influenza viruses. The systems for breeding of 
pheasants and partridges do not constitute a 
major risk for avian influenza virus infection 
in these birds in themselves. However there is 
an increase of the risk in these populations as 
they are often kept on the same farms as game 
mallards with no or only minor biosecurity 
measures being taken to prevent transmission 
of diseases between the populations.

The remaining part of the commercial poul-
try population, the ratites, is a very small popu-
lation, which has to be kept outdoors for animal 
welfare reasons.

Farms with backyard poultry may contain 
representatives of several different species of 
birds. Both the number of farms and their level 
of biosecurity are unknown. Normally they 
have both indirect and direct contact with wild 
birds.

What will happen during the autumn 2006? 

The risk for an outbreak of HPAI H5N1 in 
Swedish poultry during the autumn of 2006 is 
unknown at the moment (August, 2006). If the 
virus is present at the breeding sites of wild birds 
migrating through Sweden it may be assumed 
that the virus will reappear among wild birds 
in Sweden this autumn and consequently pose 
a risk for the poultry population. The level of 
risk depends on the prevalence of the infection 
in the wild bird population, contacts between 
wild birds and poultry and if virus is transmit-
ted when and if contact occurs. With poultry 
owners being aware of the potential threat and 
thus taking appropriate biosecurity measures 
the risk can be reduced considerably. 
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The risk for outbreaks of avian influenza in humans

MARIA BRYTTING, DR, THE SWEDISH INSTITUTE FOR INFECTIOUS DISEASE CONTROL

Pandemics are caused by viruses that contain 
a hemagglutinin (HA) surface glycoprotein to 
which human populations are immunologically 
naive. Such an HA can be introduced into the 
human population through reassortment bet-
ween human and avian virus strains or through 
the direct transfer of an avian influenza virus 
to humans. 

The factors that determine the interspecies 
transmission and pathogenicity of influenza vi-
ruses are still poorly understood; however, the 
HA protein plays an important role in overco-
ming the interspecies barrier and in virulence in 
avian influenza viruses. Avian and human in-
fluenza HA have different receptor specificity, 

α-(2,3) and α-(2,6) linked sialic acid, respec-
tively. These receptors are found at epithelial 
cells in the lower part of the lungs or in the up-
per respiratory tract, respectively. The receptor 
specificity might change due to alterations in 
the HA receptor binding site. Other influenza 
genes have also been recognized as critical fac-
tors in host range restriction, such as PB1, PB2, 
NA. Species specific residues have also been de-
termined in the NP and PA. Many factors are 
involved during the process of transformation 
of an avian influenza strain into a human adap-
ted strain. Many studies have been performed, 
and many more will be needed to understand 
this complicated virus.
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Risk management at EU level

LENA BJÖRNEROT, DEPUTY CHIEF VETERINARY OFFICER, THE SWEDISH BOARD OF 
AGRICULTURE

The European Community (EC) has taken 
actions taken to counter the present threat of 
highly pathogenic avian inf luenza (HPAI), 
subtype H5N1. 
The harmonised EC legislation includes 
essential elements such as the requirement 
of contingency plans, surveillance, notif ica-

tion, preventative- and control measures. 
 The EC measures aim at preventing 

introduction of HPAI H5N1 into poultry 
farms in the EU and at an early detection. 
Major efforts are being made to keep a high 
preparedness for combatting this serious di-
sease. 
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Risk management - the medical sector in Sweden

ANDERS TEGNELL, DIRECTOR, THE NATIONAL BOARD OF HEALTH AND WELFARE, SWEDEN

Avian influenza has up to the events in Hong Kong 
been seen as veterinary problem and the medical 
sector has not been involved. Since then the risk has 
escalated and have for avian influenza two distinct 
aspects.

• The risk of the virus passing from 
 birds and infecting humans, causing a 
 serious disease.
• The risk of the virus transforming into 
 a pandemic virus.
It is important to make this distinction. The first 

aspect will be managed as any other zoonotic di-
sease in close collaboration between Swedish system 
for Infectious Disease Control and their veterinary 
counterparts.

The Swedish system for Infectious Disease 
Control is based on three major counterparts. 

• SoS (the National Board of Health Wel- 
fare) which is the national supervising and coor-
dinating authority in the area of infectious disease 
control. 

• SMI (the Swedish Institute for Infec- 
tious Disease Control) which is the expert authority 
and collects and analyses surveillance data. 

• The County medical officers who are re-
sponsible for the operational infectious disease 
control at county level. From a legal point of view 
Sweden is rather well prepared. 

As a zoonotic disease in humans avian influenza 
can be compared to rabies or a viral hemorrhagic fever. 
It transmits to humans relatively seldom and poorly but 
when it does it causes a severe disease. Furthermore it 
transmits extremely seldom from one human to an-
other human. In its roll as a regulating agency the SoS 
has issued a number of recommendations on the ma-
nagement of avian influenza in humans.

The collaboration between the veterinary and 
human sectors has undergone a rapid development 
in the last few years in face of a number of new  
threats. EU and the European commission as well 
as other international bodies have pointed out the 
importance of this. To facilitate the operational col-
laboration in Sweden, SoS took the initiative to form 
a working group in 2004. This group is still under 
development but has been used as a forum to ex-
change information about the developments of the 
disease. It has also been used to form uniform opi-
nions of different aspects of the risk of the disease. 
Both the Zoonotic Council managed by the State 
Veterinary Authority and the National Pandemic 
Group managed by the SoS have also been used to 
coordinate the risk management.

The risk management is today also coordinated 
at the European level and Swedish authorities work 
in close contact with the European commission 
and other EU countries, in bodies like the Network 
Committee and Health Security Committee and 
through information channels such as the EWRS 
(Early Warning and Response System) and Bichat.  
Institutions such as the ECDC (European Centre 
for Disease Prevention and Control) and the EMEA 
(European Medicines Agen-cy) are also involved.

The second aspect of the risk - the transfor- 
mation to a pandemic virus - will most likely, if it ever 
happens, take place in Asia or possibly Africa. It is at 
this stage mainly managed by international bodies 
such as the WHO (World Health Organization), 
OIE (World Organisation for Animal Health) and 
FAO (Food and Agriculture Organization of the 
United Nations). Sweden has been closely involved 
in this work by sending experts to several countries 
and assisting the work of WHO in the field.
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Risk communication - examples from Spain

JOSÉ SÁNCHEZ-VIZCAÍNO, PROFESSOR, FACULDAD DE VETERINARIA, UNIVERSIDAD 
COMPLUTENSE DE MADRID, SPAIN

Migratory birds are a natural reservoir for se-
veral viral diseases, including influenza A vi-
rus and the Iberian Peninsula is an important 
wintering quarter for ducks and coots in the 
EU. Spain’s location, in the South-western 
Palaearctic Region, favours the wintering of 
wild birds from North and Central Europe. The 
Southern Palaearctic Region is scarcely repre-
sented in its Oriental end while on its Western 
end, Africa appears like an area prone to re-
ceive birds. Therefore, Spain becomes an im-
portant territory flown over by birds migrating 
on their way to Africa but it also represents a 
wintering location for many birds whose habi- 
tats can reach longitudes of 90º East in the 
Eurasian continent, where the majority of ter-
ritories are located in higher latitudes than 30º 
North. Also, it is important to remember that, 
according to the available information, species 
such as Black-bellied Plover (Pluvialis squataro-
la), Eurasian Wigeon (Anas penelope), Northern 
Shoveler (Anas clypeata), Mallard (Anas platyr-
hynchus) and Black-necked Grebe (Podiceps 
nigricollis) are able to develop migration routes 
between Europe and Asia, mainly from Central 
or Northern Europe, with a South-North mig-
ratory path. However, there are some, although 
few, possibilities that Central Asian birds, 
wintering in southern Asia, may have contact 
with birds that have been wintering in Europe 
and travel with them to unfamiliar areas. These 
facts, together with the movements of the avian 
influenza virus by the regular migration route, 
make the migration of birds an important po-
tential factor in the transmission of the avian 
influenza virus to Spain.

However, highly pathogenic avian influen-
za has never been reported in Spain, until July 
2006 when a dead great crested grebe (Podiceps 
cristatus) was found positive to the highly 
pathogenic H5N1.

The Spanish avian influenza programme 
identifies Spanish risk areas (wetlands, farms) 
and the wild bird risk species. This last data has 
been calculated according to the abundance, 
gregariousness conditions and movements of the 
species together with the distances, principal 
flyways used, etc. The programme also identi-
fies some particularities in relation to risk mana- 
gement, like the need to increase biosecurity 
measures, early detection of infection with sur-
veillance intensification, rapid diagnostic tests, 
and other policies which include the potential 
use of a vaccine bank, continuing education and 
training to ensure early detection of the disease. 
There is a multimedia interactive programme 
for veterinarian continuing education, which is 
an excellent tool to revise important concepts 
regarding recognition of the disease, sampling, 
biosecurity measures and other actions to en-
sure early detection and reporting in order to 
prevent further spread of infection.

The risk communication of this particular 
disease is of great importance. The perception 
scenario of the population on the current avian 
influenza outbreak is different from previous 
epizootics. Why did the population perceive 
the information related to the avian influenza 
epizootic differently? How did TV become 
the main source of information and what role 
was played by other communication sources? 
Which are the principal mistakes in this type 
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of communication and how to avoid it? There 
is a general confusion, among ordinary people, 
between the avian influenza virus advancing 
west to east and the spread of a pandemic. Most 
people believe that both factors are immediate-
ly related (avian influenza = pandemic). There 
is information given in the same news at the 

same time about how avian influenza is advanc-
ing and how the preparation for a pandemic is  
going. Is this a good policy of information?

We must learn many things from this avian 
influenza epizootic but one thing that is clear is 
that we have to work more and better with risk 
communication.
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Risk communication - veterinary sector in Sweden

MARIANNE ELVANDER, STATE EPIZOOTIOLOGIST, THE NATIONAL VETERINARY 
INSTITUTE, SWEDEN AND BENGT LARSSON, DEPUTY CHIEF VETERINARY OFFICER, 
THE SWEDISH BOARD OF AGRICULTURE

In any given crisis there is a strong demand for 
a rapid risk communication. This demand often 
coincides with an increasing workload for both 
risk assessors and risk managers. If the outbreak 
includes various unknown factors as in avian 
influenza in wild birds, the time for data collec-
tion, analysis and assessments becomes more 
limited as the pressure from media and other 
stakeholders increases. 

As for the experience from the outbreak of 
avian influenza in wild birds in Sweden in the 
spring of 2006, it was vital to early on establish 
that this specific situation was mainly a prob-
lem for the veterinary professionals since it was 
an animal disease. However, the discussion of 
a possible pandemic was of better news value 
than the bird disease itself. 

It can be stated that the reporting from me-
dia was a valuable tool to inform the Swedish 
public of the ongoing avian influenza situation 
and, in cases of positive birds, actions taken. 
Media reports were in most cases very accurate 

and it was a good line of communication bet- 
ween all authorities involved and the media. 
The situation never got blown out of proportion 
as was the case in some other countries. But in 
the first months of avian influenza outbreaks in 
Asia with fatal human cases, the world wide re-
porting was out of proportion and also Sweden 
had some interesting headlines in the tabloids 
stating “Det dödliga viruset kommer inatt“ (the 
deadly virus will invade us tonight). 

It was also interesting to notice the sudden 
drop of interest from media as the cases got 
fewer and it was acknowledged that it was of no 
danger to human health. Several people were 
asking “what happened, how could it go from a 
“high risk perception” to a “not existing” state? 
It was evident that it was unknown that the 
authorities still monitored the situation closely 
and that the level of biosecurity had to remain 
on a high level. However, this was difficult to 
communicate to the public since an authority 
website reaches far less people than the media. 
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Risk communication - medical sector in Sweden

ANDERS TEGNELL, DIRECTOR, THE NATIONAL BOARD OF HEALTH AND WELFARE, SWEDEN 
AND ANNIKA LINDE, STATE EPIDEMIOLOGIST, THE SWEDISH INSTITUTE FOR INFECTIOUS 
DISEASE CONTROL
The tasks of the National Board of Health 
and Welfare in Sweden

From the perspective of the National Board of 
Health (SoS) the risk communication for in-
fluenza has become very complicated. We do 
at this stage have three distinctly different di-
seases which are commonly confused. These are 
the normal yearly epidemic of influenza, the se-
vere zoonotic disease avian influenza in humans 
and a possible new pandemic. There is a need 
for risk communication of all three diseases to 
a number of different target groups.

The SoS has in the field of infectious disea-
se control a far-reaching mandate covering all 
aspects from being an expert authority regula-
ting how the control is executed to supervising 
the implementation of the work. It is also has a 
coordinating role for the authorities in the field 
which among others involves communication. 
Even if its mandate does not focus on infor- 
ming the public, in Sweden this is mainly 
the role of the regional bodies, in practise all 
Swedish authorities has a basic mandate to in-
form the public about their work and to answer 
any queries from the public. Having this central 
role the SoS also often has frequent contacts 
with the media.

The risk communication in Sweden

With the present situation of avian influenza in 
Sweden the focus of communication has been 
on informing the medical field of the disease 
and on recommendations on how to manage 
different aspects of it in humans such as how to 
give an optimal treatment to people who have 

been exposed. This has been done in close colla-
boration between the national authorities with 
SoS as coordinator. Information to the public 
on medical risks is mainly the responsibility of 
the counties but an extensive support has been 
given from national authorities. This has been 
done in many ways but a practical outcome has 
been coordinated answers to the public on com-
mon questions such as “Can I go on feeding 
the sparrows in my garden?” A powerful tool to 
communicate these messages has been a com-
mon website and a call-centre.

The objectives of the communication have 
been several, it has been essential to give in-
formation about the nature of the disease and 
in what ways it could possibly affect humans in 
Sweden and in other countries. It has been a 
matter of communicating a risk for which the 
likelihood is extremely small but when it occurs 
the consequences might be serious. 

Any risk communication in today’s world 
is also affected by what is happening in other 
countries and how the risk is communicated 
there. SoS has a role as a contact point for the 
European Commission and the WHO (World 
Health Organization). There were big diffe-
rences of how the risk was communicated and 
perceived in different countries. In Sweden the 
public information was relatively objective com-
pared to many other countries despite relatively 
many discovered cases of H5N1. 

The tasks of the Swedish Institute for 
Infectious Disease Control (SMI)

The main task of SMI is to follow the epide-
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miological situation, vaccine usage, immunity 
and to provide, develop and monitor microbio-
logical diagnostics. SMI also has the duty to 
inform and provide advice to the medical so-
ciety and the public about these issues. SMI has 
a website, issues a magazine called Smittskydd 
every two months and a weekly newsletter 
Epidaktuellt, nyheter från Smittskyddssverige, con- 
taining short notices on things of importance 
as well as weekly reports during the season on 
influenza, RSV (Respiratory syncytial virus) 
and calicivirus. Altogether five people organise 
the information including the website, and are 
of course dependent on the collaboration with 
the experts in various fields. The telephone and  
e-mail are main instruments for urgent perso-
nal communication. 

Organisation in a crisis situation

The vulnerability of the information system has 
become evident in the situations with emerging 
infections that have occurred during the past 
ten years: mad-cow disease, SARS and avian 
influenza have been the most prominent. None 
of these became real crises with general spread 
and Swedish cases, but they made the need for 
crisis preparedness in an urgent situation appa-
rent. The information is organised by the infor-
mation secretary together with a press secretary 
in charge of the contacts with the media. They 
are well informed about who the experts in the 
various fields are, and refer media to these per-
sons. All experts appearing in media have had 
media training. In matters such as the avian in-
fluenza, there is contact and harmonisation bet-

ween different authorities, and the information 
channels for this are well established. Questions 
from the public are mainly handled by referral 
to the website, but many letters and telephone 
calls need to be handled individually. For such 
situations there is a stock of collaborators, selec-
ted on each occasion depending on the nature 
of the crisis, who receive daily information and 
are able to answer most questions.

Order is necessary to handle a crisis

We are probably all convinced that the freedom 
of the media is one of the most important parts 
of democracy. Being official authorities with in-
formation responsibility we have to learn how 
to handle both the good and bad consequen-
ces of that freedom in a crisis. The important 
thing is that a crisis should not be worsened 
by chaos created by improper and contradic-
tory information. Ideally media should help 
preserving order, which is necessary in a crisis. 
We need to continuously work on information 
strategies that can help providing adequate and 
understandable information to everyone in the 
face of a true epidemic crisis. More proactive 
information strategies from experts and prefor-
med channels to media are desirable, though 
friendship corruption of course must be avoi-
ded. However, most important is to maintain 
the freedom of the media and their right to in-
vestigate any threat. There may be situations, 
for example concerning the HIV virus, which 
could have developed differently if the media 
drive and competition had been as intense in 
the early eighties as they are today.
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The pandemic threats by avian influenza - how do we 
best use our experiences?

ERLING NORRBY, PROFESSOR, ROYAL SWEDISH ACADEMY OF SCIENCES 

Features of the influenza virus

The influenza virus has certain particular fea-
tures, which make it such a successful pathogen 
in man:

Broad host range The virus has a broad host 
range with a capacity to infect a wide variety 
of birds and many species of vertebrates inclu-
ding man. The genetic variability of this RNA 
virus (8 genome fragments, 11 genes, 13 500 
nucleotide bases, a multitude of different sur-
face components – 16 hemagglutinins(H) and 9 
neuraminidases(N) – allowing many combina-
tions) is based on its capacity for reassortment 
and also its high rate of spontaneous mutations. 

Humanization Many animal influenza 
viru-ses, probably generally avian, have ma-
naged to establish themselves among humans. 
This estab-lishment, sometimes referred to as 
humanization, implies that the virus acquires a 
capacity to spread effectively from man to man. 
Over the last 120 years animal strains with th-
ree different forms of H (1-3) associated with 
various forms of Ns have spread pandemically 
and then remained for various extensions of 
time causing yearly epidemics. Thus the Spanish 
influenza virus H1N1 that caused a devasta-
ting pandemic in 1918-1919 (mortality 2.5% 
due to activation of a lymphokine cascade by 
an unknown mechanism) has reappeared repea-
tedly and can still be found circulating today. 
The process of humanization should be distin-
guished from situations when an animal virus 
infects man, but does not lead to any further 
cross-infections between humans. Many strains 
have been found to cause such epizootic infec-
tions; H5N1, H9N2, H7N7, H10N7 etc.

High frequency of virus mutations Most 
humanized viruses causing acute infections and 
leaving a solid post-infection immunity have 
difficulties in causing recurrent yearly infec-
tions, but not the influenza virus. This is due to 
the fact that this virus through its evolution has 
managed to separate critical functional struc-
tures for cell anchoring and penetration from 
the dominating immunogenic targets for the 
adaptive human immune defense. The basis for 
the surface modulations allowing the virus to 
evade preexisting immunity has its origin in a 
high frequency of mutations – the rate is about 
1/10 000 – and also, as has been shown recently, 
reassortment of genome fragments.

Different lines of defense available to  
prevent a future pandemic

Prevention of spread of virus Spread of vi-
rus from animals to man should be prevented. 
Since birds seem to be a critical source we need 
to build up an understanding of how influenza 
viruses spread among wild birds. A full under-
standing of this complex and evolving virus-host 
relationship will never be reached, but essential 
facts should be possible to define. It is of critical 
importance to define how spread from wild to 
domestic birds can be prevented. If domestica-
ted birds can be kept free of influenza viruses, 
perhaps by aid of effective immunizations, a very 
important first line of defense has been erected.

Virus characterisation If an avian influenza 
virus is found to have spread to man and to 
cause disease we need to characterise this virus 
in detail. Ideally we should define, by use of the 
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molecular genetic tools available, the pathoge-
nic properties of the virus and, the separate pro-
perty, its potential to spread between humans. 
Regrettably molecular markers to define such 
characteristics are not as yet available, in spite 
of the fact that many thousands of influenza 
virus genomes have now been characterised in 
detail and a virus similar to the H1N1 strain 
causing Spanish influenza has been recreated by 
use of reverse genetics.

Epidemiological containment If a new hu-
manized influenza virus emerges, the next level 
of defense to apply is epidemiological contain-
ment. The task is to prevent virus to spread from 
an infected individual to susceptible humans in 
the surrounding. An example of a successful 
containment of the spread of a relatively in-
fectious new respiratory virus is the curtailed 
SARS epidemic (8437 cases and 813 deaths; 
costs more than 20 billion US dollars).

Anti-viral compounds In case of a spread 
of the virus anti-viral compounds can be tried. 
Currently two kinds of drugs with different 
points of interference in influenza replication 
are available; amantadine blocking the pene-
tration mediated by H and tamivir blocking 
the release of virus particles by proteolytic clea-
vage. There are two problems with attempts to 

use these drugs. One is that it can not be pre-
dicted – there are no molecular genetic mar-
kers – if they will work on a humanized H5N1 
virus and the second is that experiences from 
suppression of HIV infections clearly demon-
strate that at least three different compounds 
with separate mechanisms of action need to 
be employed. If this is not the case, resistant 
variants will promptly emerge.

Vaccination Vaccines offer another oppor-
tunity to restrict the circulation of a strain of 
virus threatening to cause a pandemic. The 
problem here is to provide a sufficiently rich 
supply of a vaccine with the proper immuno-
genicity. The inactivated vaccines, whole virus 
or split component products, generally have a 
moderate effect, and the relative efficacy of the 
more recently introduced 6:2 reassortment vac-
cine generated by reverse genetics is open for a 
final judgement. 

Efficient health care For the sake of comple-
teness it should finally be mentioned that effi-
cient acute health care may reduce the mortality 
among infected individuals. The 2.5 % mortality 
estimated to have been associated with Spanish 
influenza infection was post-World War I with 
deficient nutritional conditions, no antibiotics 
and no modern emergency care management. 
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What similarities are there between today’s avian influenza and the Spanish 
influenza of 1918?

The answer is that despite different strains of the influenza virus being 
involved, both are zoonoses, that is, they can infect humans with lethal effect. 
But there the similarity ends. Spanish influenza was transmitted rapidly from 
person to person during the period 1918-19 in post-war Europe, while today ’s 
avian influenza has mainly circled the globe within bird populations since it first 
appeared in Hong Kong in 1997. In contrast to Spanish influenza, the current 
H5N1 virus only infects humans after close and intensive contact with infected 
domestic fowl and further cross-infection between humans has not yet been 
demonstrated.

The aggressive H5N1 virus has now been circulating for almost ten years 
among both domestic and wild fowl in Asia in particular, and is now continuous-
ly spreading west. This spread seems to be occurring through trade in domestic 
fowl and via migratory birds. This gives us an entirely new epidemiological 
perspective and an unpredictable global situation.

This report gives the current knowledge of the background of the avian influ-
enza virus and the spread of the virus and also discusses risk management and 
risk communication.


