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On 10 August 2010 Margaret Chan, the Director-General 
of the World Health Organization (WHO), announced 
that the world has moved into the post-pandemic period 
[1]. Following the advice of the Emergency Committee, 
which based its assessment on the global situation, 
WHO declared that there has been a pandemic phase 
change and that the WHO post-pandemic definition, 
‘Levels of influenza activity have returned to the lev-
els seen for inter-pandemic influenza in most countries 
with adequate surveillance’, has been met [2]. In order 
to come to this conclusion it has been important to 
observe the pattern of influenza in the southern hemi-
sphere temperate countries which are now experienc-
ing their winter. What does this mean for the 2010-11 
winter in Europe and winters beyond? 

Current influenza activity in the southern 
hemisphere temperate countries 
In their 2010 winter, the five southern hemisphere coun-
tries with ongoing surveillance (Argentina, Australia, 
Chile, New Zealand and South Africa) have experienced 
levels of influenza-like illness (ILI) or acute respiratory 
infection (ARI) that are considerably lower than those 
of the 2009 winter. In these countries the level of ill-
ness is looking more like inter-pandemic influenza than 
the pandemic levels seen in the winter of 2009 [3,4], as 
documented in a special issue by Eurosurveillance [5]. 
In 2010 in Chile there have been more cases of acute 
ARI in children but this is attributable to epidemics of 
respiratory syncytial virus infections (RSV) rather than 
influenza [3]. This emphasises the importance of coun-
tries being able to test for a suite of respiratory patho-
gens, not just influenza. In the equatorial countries, 
the combined epidemiological and virological surveil-
lance needed for routine influenza surveillance was 
uncommon until the 2009 pandemic. Hence whether 
what is being seen in 2010 is normal for inter-pandemic 
influenza is unclear as there are simply no baseline 
data in many countries. However, in the locations that 
have consistently delivered good quality surveillance 
data for a wide range of respiratory pathogens, such as 
Singapore and southern China, the epidemics of 2010 
have shown levels that are more similar to those of 2008 
and not that of the 2009 pandemic [4]. Virologically the 

2010 southern hemisphere winter epidemics have been 
mixed: New Zealand has been dominated by pandemic 
A(H1N1) viruses while Australia, Argentina and Chile 
have seen more of a mix of the pandemic A(H1N1), 
A(H3N2) and some B viruses [3,4]. Exceptional among 
the five, South Africa has experienced A(H3N2) and B 
viruses with few pandemic viruses resembling the situ-
ation reported from eastern Africa [4]. Indeed, it can be 
seen now that even in the pandemic winter of 2009 the 
A(H3N2) and B viruses never entirely disappeared in 
the southern hemisphere [6]. The viruses that are now 
missing everywhere are the previous inter-pandemic 
A(H1N1) viruses, whether oseltamivir resistant or not 
[7]: they have been displaced by the pandemic A(H1N1) 
virus [4,7]. Thus the WHO recommendation to have tri-
valent vaccines composed of a pandemic A(H1N1)-like 
virus, an A(H3N2)-like virus and a B virus for the north-
ern and southern hemisphere seasonal vaccines for 
2010 and 2010–11, respectively,  is very reasonable [8].

Influenza during the 2010–11 winter 
in Europe – what is to come ?
Influenza in Europe has been at very low levels in 2010 
after the end of the autumn–winter waves of the 2009–
10 influenza A(H1N1) pandemic [9]. However, pandemic 
phases are global, not regional and the activity of 
influenza in the spring and summer has little predictive 
value for the subsequent winter. Some observations 
can be made based on the forward look risk assess-
ment of the European Centre for Disease Prevention 
and Control (ECDC) and the data that has come forth 
subsequently which were recently reviewed by an ECDC 
convened expert group [10]. To date, it seems increas-
ingly unlikely that the 2009-10 pandemic will follow 
the pattern of the last (1968) pandemic in Europe 
when transmissibility increased for the second winter 
[11]. There are two important differences between now 
and then. First, many people in their late fifties and 
older currently have natural immunity from exposure 
to a similar earlier influenza A(H1N1) virus circulating 
before the 1957 pandemic [12]. Second, there have 
been unprecedented influenza vaccination campaigns 
in some European countries, increasing the popula-
tion protected beyond those who acquired natural 
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immunity when they became ill during the pandemic 
[13].  It may also be that in the 2009 pandemic the pro-
portion of asymptomatic or very mild infections was 
exceptionally high as suggested by some serological 
surveys, notably the one from New Zealand. However 
that is speculation as there are few serological data 
from earlier pandemics [14]. It would therefore seem 
probable that the European 2010-11 winter epidemic 
will be similar in its levels to the current epidemics in 
the southern hemisphere - inter-pandemic influenza 
with a mix of the 2009 pandemic A(H1N1), A(H3N2) and 
B viruses [3,4]. However those predictions will need to 
be checked and confirmed or refuted. This can only be 
done by networks of laboratories at local, national and 
international level so that new virus variants can be 
detected in a timely manner [7, 15]. 

Beyond that further predictions on the pattern of infec-
tion and disease and for subsequent winters would be 
unwise. What happens in each pandemic changes the 
composition of the circulating inter-pandemic influenza 
A viruses, either entirely replacing the previous influ-
enza A viruses or at least introducing a vigorous new 
competitor  [16]. So essentially there is now a ‘new’ 
inter-pandemic influenza – a new mix of circulating 
influenza A and B viruses which may change the pat-
tern of infection, perhaps introducing some features of 
the 2009 pandemic which differed from the preceeding 
seasonal pattern such as the higher rate of mortality 
in younger age-groups and the unusual appearance of 
cases of severe acute respiratory distress syndrome 
(ARDS) even in healthy adults [17,18]. Many of the 
previous assumptions and knowledge will need to be 
revisited and re-evaluated, notably on risk groups for 
severe course or outcome of infection, on other groups 
to be offered vaccination and on the effectiveness of 
antiviral drugs and vaccines. Evidence from the most 
recent (1970–2008) inter-pandemic influenza mixes 
provides reasonable information for now but that can-
not be entirely relied upon. New evidence will need to 
be sought scientifically, mostly using observational 
approaches. For example ECDC-coordinated studies 
(among others) have found that the 2009-10 pandemic 
vaccines were effective against the pandemic strain 
but field effectiveness  of the new trivalent seasonal 
vaccines will need to be monitored regularly [19, 20]. 

It should not be assumed that the new inter-pandemic 
influenza will be worse than its predecessor. It could 
be milder and/or affect different groups, for example 
continuing to affect pregnant women as the 2009 pan-
demic did [17]. It is the nature of influenza viruses that 
they constantly change. Some may adapt to humans 
to transmit more efficiently and perhaps also become 
more benign, but drift variants will also appear that 
may be more pathogenic, as were the variant A(H3N2) 
viruses that emerged in the 1990s [15]. Risk groups will 
need to be re-evaluated and ECDC will provide scien-
tific analyses to support those who have to make rec-
ommendations in Europe [21,22]. While it is to be hoped 
that the cases of lethal acute respiratory distress 

syndrome (ARDS) that characterised the pandemic 
A(H1N1) will become very rare, that cannot be guaran-
teed [16]. If cases of ARDS still occur among fit, healthy 
younger people that may change thinking about inter-
pandemic influenza and the case for who to vaccinate. 
Equally it may be that the 2009 pandemic A(H1N1) virus 
may add resistance to neuraminidase inhibitors to its 
existing adamantane (i.e. amantadine and rimanta-
dine) resistance as its predecessor did in 2007–8 [4,7]. 
The Ministers of European Union (EU) and European 
Economic Area Member States have committed to 
improving the use of seasonal vaccines, and to learn-
ing from the many evaluations of the response to the 
2009 pandemic [22-24]. Finally, an article by the French 
public health institute recently published in this jour-
nal reminded us that A(H5N1) has not gone away [25]. 
The main message from ECDC is ensure an appropriate 
surveillance and analysis capacity for health threats, 
both during and in between the emergencies, and also 
ensure immediate sharing of information through the 
relevant structures. Hence the recent EU Presidency 
conclusion from the informal Employment, Social 
Policy, Health and Consumer Affairs Council Health 
Council (EPSCO) to not just learn from the 2009 pan-
demic but to strengthen defences for one worse than 
the 2009 pandemic, and other threats, would be seen 
to be of the utmost importance [23] . In order to achieve 
the target that EPSCO set out, it is crucial to safeguard 
adequate resources and continued support to National 
Public Health Institutes and networks which are key in 
ensuring that measures are in place for all threats not 
just influenza.
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Since June 2010, incidence of aseptic meningitis 
has increased in Novi Sad, Autonomous Province of 
Vojvodina, Serbia. From 2 June to 25 July 2010, 80 
cases of aseptic meningitis were notified, with an inci-
dence rate ranging from 10 to 366 per 100,000 popu-
lation in different local communities. The majority of 
cases (n=64) were aged between two and 15 years. 
Echovirus 30 was cultured from two of four cerebrospi-
nal fluid specimens. The outbreak, for which no com-
mon source has yet been identified, is ongoing.

Background
Aseptic meningitis, which can result from multi-
ple aetiologies, has been a notifiable disease in the 
Autonomous Province of Vojvodina, Serbia, since 1974. 
Notification criteria include a syndrome character-
ised by acute onset of meningeal symptoms (severe 
headache, vomiting, neck stiffness and fever) and 
cerebrospinal fluid (CSF) pleocytosis with no labo-
ratory evidence of bacterial or fungal meningitis [1]. 
Cases of aseptic meningitis in the province are diag-
nosed throughout the year, with most occurring during 
the summer months. Incidence rate in years without 
epidemics have ranged from 1.6 per 100,000 popula-
tion to 6.3 per 100,000 population; the most common 
mode of transmission was faeco-oral [2]. There have 
been several outbreaks in the last 12 years associated 
with swimming pools, when people probably became 
infected by swallowing water containing the causative 
virus. Lack of correct disinfection as well as overcrowd-
ing of the pools were factors associated with the infec-
tions [3-5]. An outbreak of concurrent echovirus 30 and 
coxsackievirus A1 infections associated with swimming 
in the sea among a group of travellers to Mexico was 
reported recently [6], showing the importance of this 
mode of transmission. Detection of enteroviruses in 
water and determining the epidemiology of waterborne 
diseases are crucial in modern public health and epide-
miological and virological survey systems [7].

Descriptive epidemiology
From weeks 22 to 29 (2 June – 25 July 2010), 80 cases 
of aseptic meningitis were detected in residents of the 
City of Novi Sad (an administrative unit that includes 
City of Novi Sad and various surrounding small towns 
and villages) and reported to the Institute of Public 
Health of Vojvodina, Serbia (Figure 1). The cumulative 
incidence for the period was 30 cases per 100,000 pop-
ulation (compared with two per 100,000 population for 
the same period in 2009 and four per 100,000 popula-
tion in 2008).

From 2 to 11 June, 10 children aged from six to 15 
years were admitted to the University Clinical Centre 
of Vojvodina, the only hospital treating meningitis in 
the City of Novi Sad, the capital of the Autonomous 
Province of Vojvodina. All 10 patients had symptoms of 
meningitis including severe headache, nausea or vom-
iting and fever, as well as moderate CSF pleocytosis 
(white blood cell count ≥10/mL). The Centre for Disease 
Control and Prevention of the Institute of Public Health 
of Vojvodina initiated an outbreak investigation to 
identify the causative agent, to describe the extent and 
severity of the outbreak, and to identify and exclude 
potential risk factors. 

Case definitions
A clinical case of aseptic meningitis was defined as any 
person in the City of Novi Sad with a history of acute 
onset of severe headache, nausea and/or vomiting and 
fever, with bacteriologically sterile CSF cultures and 
moderate CSF pleocytosis (white blood cell count ≥10/
mL) or without CSF culture and/or moderate CCF pleo-
cytosis, but epidemiologically linked with confirmed 
case, since the beginning of June 2010.

A confirmed case was defined as a clinical case with 
bacteriologically sterile CSF cultures, CSF moderate 
pleocytosis (white blood cell count ≥10/mL) and/or 
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isolation of enterovirus from CSF or stools, since the 
beginning of June 2010.

A probable case was defined as a clinically compatible 
case diagnosed by a physician as aseptic meningitis 
with a CSF white cell count <10/mL or unknown CSF cell 

count (lumbar puncture not performed or negative), 
since the beginning of June 2010.

Clinical and epidemiological data were collected for 
every case using a structured questionnaire. According 
to the case definition criteria, there were 70 confirmed 
cases and 10 probable cases as of 25 July 2010. The 
prevalence of clinical features and CSF abnormalities 
in the cases in this outbreak are shown in the Table. 

Of the 80 cases, 27 had symptom onset in week 24 
(14–20 June). A total of 31 cases came from various dis-
tricts of the city itself (incidence rate 17 per 100,000 
population); the other cases were from neighbour-
ing villages that belong to the City of Novi Sad. The 
highest incidence rate was in two villages across the 
Danube River, Ledinci and Sremska Kamenica (366 per 
100,000 population and 318 per 100,000 population 
respectively). Specific incidence rates indicated local 
community spread mainly among children attending 
the same preschool or primary schools. In other vil-
lages of the City of Novi Sad, the incidence rate was 
much lower (range: 10 per 100,000 population to 28 
per 100,000 population).

The male:female sex ratio of cases was 1.9:1. The 
median age was 12.8 years (range: two to 46 years); 
64 of the 80 cases were under 15 years of age. All adult 
cases (confirmed and probable) were epidemiologically 
linked to confirmed child cases. Age-specific incidence 
rates are shown in Figure 2. All patients were immuno-
competent and had good outcomes without sequelae. 

Microbiological findings
Bacterial meningitis was excluded in all cases. In 74 
patients with lumbar puncture, bacteriological cul-
tures were sterile. Lumbar puncture was not performed 
for the other six cases as their clinical manifestation 
was very benign. Bacterial meningitis was therefore 
excluded in these six cases on that basis; all six were 
epidemiologically linked to confirmed cases. The 
presence of enterovirus was confirmed by serologi-
cal test (Virion-Serion) in samples from 16 patients. 
Four CSF samples and one stool sample were sent to 
the National Reference Laboratory for Poliomyelitis 
and Enteroviruses at the Torlak Institute for Virology, 
Vaccines and Sera, Belgrade, for viral culture. 
Enterovirus with apparent cytopathic effects was cul-
tured from two of the four CSF samples. Enteroviruses 
are among the most common human viral pathogens 
causing the wide variety of diseases including asep-
tic meningitis. These RNA viruses are members of the 
picornavirus family and include coxsackieviruses A and 
B, echoviruses, numbered enteroviruses and poliovi-
ruses. The predominant agents identified in enterovi-
ral meningitis outbreaks are echoviruses serotypes 6, 
9, 11, 13, 19 and 30 [15,21,26]. In this outbreak, neu-
tralisation with type-specific antisera established the 
identity of the virus as echovirus type 30.

Figure 1 
Cases of aseptic meningitis by date of symptom onset, 
Novi Sad, Serbia, 2 June – 25 July 2010 (n=80)  

Source: Institute of Public Health of Vojvodina, Serbia.
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Table 
Prevalence of clinical features and cerebrospinal fluid 
abnormalities in cases of aseptic meningitis, Novi Sad, 
Serbia, 2 June – 25 July 2010 (n=80)

Features Number of cases
Clinical featuresa

Fever 80 
Headache 80 
Vomiting 80 
Photophobia 64 
Diarrhoea 5 
Neck stiffness 80
Pharyngitis 13
CSF abnormalities
 White blood cell count ≥10/mL 70

CSF: cerebrospinal fluid.
a	 None of the patients had a rash.

Figure 2 
Incidence rate of aseptic meningitis per 100,000 population, 
by age group and sex, Novi Sad, Serbia, 2 June – 25 July 
2010 (n=80)
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Control measures
As a result of the outbreak, a number of control meas-
ures have been put in place. As in similar outbreaks 
[8], enhanced surveillance has been implemented – 
case definitions and a questionnaire were developed 
for the purposes of outbreak investigation. All cases 
were reported by infectious disease specialists to the 
Centre for Disease Control and Prevention on a daily 
basis and general practitioners and paediatricians in 
the area were informed about the outbreak and warned 
of a possible further increase in the number of cases. 
Early diagnosis of aseptic meningitis helps to avoid 
unnecessary antibiotic treatment and additional test-
ing [9].

Following experience from other outbreaks [10], as 
public alarm was expected, a proactive media commu-
nication plan was put in place. Epidemiological reports 
were updated and published on a weekly basis on the 
website of the Institute of Public Health of Vojvodina. 

Information leaflets on the main control measures 
were distributed to preschool facilities in the affected 
region. As the school year ended on 11 June, primary 
and secondary schools were already closed when the 
outbreak started.

Discussion
Outbreaks of aseptic enteroviral meningitis are notified 
in the Autonomous Province of Vojvodina every four 
to five years [3-5,11]. The largest previous outbreak 
occurred in 2000, with 461 cases reported that year 
(the incidence rate in the province was 23 per 100,000 
population and incidence rate in the City of Novi Sad 
was 28 per 100,000 population). Outbreaks of aseptic 
enteroviral meningitis were notified in all neighbouring 
countries (Croatia, Hungary and Romania) in the last 
two decades [11-13]. In Kosovo under United Nations 
Security Council Resolution 1244, an outbreak with a 
total of 878 cases of acute neurological syndrome was 
reported in 2006 to the World Health Organization 
Regional Office for Europe: enteroviral origin was 
detected [14]. Enteroviral meningitis outbreaks involved 
many communities throughout other countries within 
Europe and also other continents [8,15-22].

As expected in temperate climate, the ongoing out-
break has occurred in hot summer months, spread-
ing by direct or indirect contact. Although none of the 
common sources (contaminated food or water) has yet 
been implicated, since viral meningitis outbreaks are 
sometimes associated with recreational use of water, 
the use of public swimming pools had been considered 
a potential source of infection in this outbreak but no 
such exposure of cases has been identified.

Previously reported outbreaks of enteroviral menin-
gitis have demonstrated a predominance of males in 
child cases, with a sex ratio of 2:1 [8,14,15,21]. Our 
findings are consistent with this. They are also in line 
with these reports that find a large proportion (70%) 
of cases under 15 years of age, but there was a higher 

incidence rate (149 per 100,000 population) in children 
aged 5–15 years [8,14,15,21].

According to its epidemiological features, this out-
break is likely to continue towards the autumn months 
[23]. No specific control measures are available for 
non-polio enteroviruses [9]. Good personal and com-
munal hygiene is recommended (thorough hand wash-
ing as a routine practice, prompt and safe disposal of 
waste and faeces, and prompt washing or disposal of 
the soiled articles in preschool and nursery facilities), 
as well as disinfection of contaminated surfaces with 
household cleaning products, and avoidance of shared 
utensils and drinking containers [9]. All susceptible 
people and parents of young children are advised to 
ask for medical help immediately when there is onset 
of sudden headaches, fever, nausea and vomiting. 

A three-step model has been suggested for diagnostic 
procedures in order to ensure comprehensive diagnos-
tic investigation [24], including local medical investi-
gation and usual analysis (polymerase chain reaction 
(PCR) and serology) of acute cases, then as a second 
step, extended analysis of suspected cases by a ref-
erence laboratory for commonly recognised causative 
agents (or less common agents if indicated, e.g. in 
returning travellers), and finally identification of spe-
cific pathogens in cases with unknown aetiology.

Monitoring circulating enteroviruses is important 
because individual serotypes have different temporal 
patterns of circulation and the changes in predomi-
nant serotypes can be accompanied by large-scale 
outbreaks of enteroviral illnesses [25]. Environmental 
surveillance has been used successfully in monitor-
ing enterovirus circulation and assessing the extent or 
duration of epidemic non-poliovirus enteroviruses in 
specific populations [26]. 
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An outbreak of aseptic meningitis has been ongoing in 
several areas of Latgale region, in the south-eastern 
part of Latvia since the end of June 2010.  By 9 August 
2010, 114 cases had been notified. Most of the cases 
were registered in the city and amalgamated munici-
pality of Daugavpils and neighbouring territories. 
According to current evidence, two types of enterovi-
ruses, coxsackie A-9 virus and echovirus 30, are the 
causative agents of the outbreak.

Outbreak detection
The most important causative agents of aseptic men-
ingitis are different types of enteroviruses, including 
coxsakieviruses and echoviruses [1]. Enterovirus activ-
ity in populations may be either sporadic or epidemic 
[2]. Outbreaks of infection with coxsakieviruses and 
echoviruses have occurred in various years in different 
countries [3]. 

Onset of symptoms in the first case of aseptic men-
ingitis connected with the current outbreak was on 
30 June 2010, in Ilukste amalgamated municipality in 
the Latgale region, in the south-eastern part of Latvia. 
Since then new cases have been reported almost every 
day in different municipalities of the Latgale region, 
where 15% of the Latvian population live. By 9 August 
2010, the total number of cases had reached 114. 

The aim of this article is to provide rapid epidemiologi-
cal assessment of this ongoing outbreak and describe 
the prevention and control measures undertaken so 
far.

Surveillance of aseptic meningitis in Latvia 
In Latvia, surveillance of aseptic meningitis is based on 
mandatory clinical (syndromic approach) and labora-
tory notification. The State Agency ‘Infectology Center 
of Latvia’ is responsible for epidemiological surveil-
lance and control of infectious diseases in the country. 
All reported cases of aseptic meningitis are processed 
through an online computerised state infectious dis-
eases surveillance and monitoring system (VISUMS). 

Outbreak investigation
In order to investigate the outbreak, cases of aseptic 
meningitis were selected by the date of symptom onset 
from the VISUMS for descriptive epidemiological analy-
sis of the outbreak for the period 30 June to 9 August 
2010 and for analysis of seasonal trends for the period 
from January 2007 to July 2010. 

From 30 June to 9 August 2010, 136 cases of aseptic 
meningitis were registered in total in Latvia (6 cases 
per 100 000 population), 114 of whom were reported 
from Latgale region (33 cases per 100,000 population) 
(Figure 1). 

Most cases were reported from the city and amal-
gamated municipality of Daugavpils (n=74) and 
neighbouring amalgamated municipalities (Table). 
All patients were treated or continue to be treated in 
hospitals. Their clinical features were compatible with 
aseptic meningitis: fever, headache and vomiting. In 
this investigation, there were no case definitions for 
aseptic meningitis.

According to available information there was no 
increase of enteroviral meningitis in the border areas 
of neighbouring countries (Belarus and Lithuania).

The ages of the reported cases of aseptic meningitis 
ranged from two to 66 years. However, most cases (94 
of 114, 82%) were children and adolescents (aged two 
to 19 years). Among the cases, 75 (66%) were males 
and 39 (34%) were females. The male:female ratio was 
1.92:1 (Figure 2).

The previous largest outbreak of aseptic meningi-
tis in Latvia occurred in Latgale region in August to 
November 2006, due to echovirus 30 infection [4]. By 
November 2006, the total number of cases had reached 
408. A substantial increase of aseptic meningitis was 
observed also in 2007 in different parts of the country, 
including Latgale region, where 60% of all cases were 
registered (Figure 3). Echoviruses 6 and 18 were the 
dominant enteroviruses in 2007.
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The last case of aseptic meningitis before the current 
outbreak was reported from Daugavpils city at the end 
of May 2010. Coxsackie A-9 virus was detected in a 
stool sample from the case.

As of 9 August 2010, four cases of enteroviral menin-
gitis have been laboratory confirmed in the amalga-
mated municipality of Ilukste in Latgale region: two 
cases with coxsackie A-9 virus (identified in stool 
samples) and two cases with echovirus 30 (identified 
in cerebrospinal fluid (CSF) samples). A further case 
of enteroviral infection with detected in stool sample 
coxsackie A-9 virus was reported at the beginning of 
July in Daugavpils city in a child with gastrointestinal 
symptoms only. These findings suggest at least two 
causative agents of the current outbreak.

Enteroviruses were also detected in stool or CSF sam-
ples from a further eight patients with aseptic menin-
gitis and in two sewage samples from Latgale region. 
Typing results are pending. 

Although there are signs of geographical clustering, 
interviews with cases with aseptic meningitis did not 
indicate any epidemiological link between most cases. 
Nevertheless, eight clusters with secondary cases of 
aseptic meningitis were identified: one cluster with 
three cases in a children’s institution, one cluster with 
three cases and five clusters with two cases in house-
holds and one cluster with two cases in children from 
a dancing group. The majority of cases (n=80) went 
swimming in various lakes, rivers and ponds, thus 
excluding swimming water as the common source in 
this outbreak.

Prevention and control measures
In this outbreak, the following surveillance, prevention 
and control measures were undertaken:

•	 	 epidemiological investigation of cases of asep-
tic meningitis including interview with patients or 
their parents, and organisation of control meas-
ures in the affected settings attended by children;

Figure 1 
Cases of aseptic meningitis by week of symptom onset and 
administrative territories, Latvia, 30 June – 9 August 2010 
(n=136)
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Table 
Cases of aseptic meningitis by week of symptom onset, 
Latgale region, Latvia, 30 June – 9 August 2010 (n=114)

Territory
Week number 2010

26 27 28 29 30 31 Total
Aglonas AM 0 0 0 2 0 1 3
Dagdas AM 0 0 0 0 1 0 1
Daugavpils city 1 6 11 18 15 11 62
Daugavpils AM 0 0 2 5 5 1 13
Ilūkstes AM 2 2 2 5 1 3 15
Krāslavas AM 0 0 1 1 6 11 19
Rēzeknes AM 1 0 0 0 0 0 1
Total, Latgale region 4 8 16 31 28 27 114

AM: amalgamated municipality.

Figure 2 
Cases of aseptic meningitis by sex and age group, Latgale 
region, Latvia, 30 June – 9 August 2010 (n=114)
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Figure 3 
Cases of aseptic meningitis by month of symptom onset, 
Latvia, 2007–2010a

a	 For 2010, January to July only.
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•	 	 investigation of environmental samples (lake 
water, tap water and sewage water) to detect circu-
lation of enteroviruses; 

•	 	 daily data analysis of aseptic meningitis at the 
national level; 

•	 	 regular publication of data analysis on the website 
of the Infectology Center of Latvia [5]; 

•	 	 consultations with and recommendations to the 
general public and target institutions, including 
publication of detailed information on prevention 
of enteroviral meningitis for the general public, 
childcare centres, schools and food handlers on 
the website of the Infectology Center of Latvia [6]; 

•	 	 standard operational plan drawn up for municipali-
ties in Latgale region on prevention and control of 
enteroviral infection, information for clinicians on 
aseptic meningitis and recommendations for viro-
logical investigation of cases; 

•	 	 communication with mass media on the prevention 
and control measures. 

Discussion and conclusions
A large aseptic meningitis outbreak caused by at least 
two enteroviruses (coxsackie A-9 virus and echovi-
rus 30) is still ongoing in the south-eastern part of 
Latvia. The epidemiological pattern of the outbreak 
(age and sex distribution of cases) corresponds to the 
usual characteristic of the enteroviral infection, with 
the majority of cases in males and young children or 
adolescents. The incidence of aseptic meningitis was 
high in 2006 and 2007, and low in 2008 and 2009.  
Although in previous non-epidemic years (2007–2009), 
seasonal increases of enteroviral meningitis began in 
May to June, this year the outbreak started later, at the 
end of June. 

In view of the seasonal character (summer–autumn) 
of enteroviral infections and taking into account reo-
pening of schools after the summer holidays, further 
spread, importation and transmission of infection to 
other Latvian regions cannot be excluded. The risk of 
international spread is assessed as not significant. 
Further monitoring and data analysis are to be per-
formed on a regular basis.
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The aim of this study was to explore the relationship 
between pharmacy size and the likelihood of obtain-
ing antibiotics without medical prescription at a phar-
macy. In 2008 in Catalonia, two actors presented three 
different cases in a randomised sample of pharmacies 
and asked pharmacists for an antibiotic. Pharmacies 
were considered as small when having limited space 
with only one counter and a maximum of two profes-
sionals selling medicines, as medium sized with three 
or four attending professionals, and as large with a 
large selling space and more than four attending pro-
fessionals. Of the 197 pharmacies visited, 88 (44.7%) 
were considered as small while only 25 (12.7%) were 
large. Antibiotics were obtained without a medical 
prescription in 89 (45.2%) pharmacies, mainly in small 
pharmacies (63.6%), followed by medium-sized phar-
macies (35.7%) and large pharmacies (12%) (p<0.001). 
Large pharmacies, that probably have a greater 
income, more closely followed the prevailing legis-
lation of not selling antibiotics to patients without a 
medical prescription. This observation should now be 
confirmed in other countries where over-the-counter 
sales of antibiotics are prevalent and should be taken 
into account by programmes aiming at achieving a 
more prudent use of antibiotics.

Introduction
The majority of antibiotic prescriptions are used for 
outpatients in the community [1]. Use of antibiotics can 
contribute to the emergence and selection of antimi-
crobial-resistant bacterial strains, which have become 
a problem in most countries [2,3]. Not surprisingly, 
there is a relationship between the overall uptake of 
antibiotics in a population and resistance to antibiotics 
in bacteria responsible for infections in this population 
[4-6]. This is the background for public awareness cam-
paigns aiming at decreasing unnecessary use of antibi-
otics in the community [7,8].

Despite being designated as prescription-only medi-
cines, antibiotics may be requested by and dispensed 
to patients without a medical prescription in many 

areas of the world. This has been described as common 
practice in developing countries [9]. In Europe, obtain-
ing antibiotics without a medical prescription is report-
edly more prevalent in Mediterranean countries than in 
northern countries [10-12]. In Spain, over-the-counter 
sale of antibiotics still occurs despite being illegal, as 
in other European Union countries, and despite many 
public awareness campaigns targeting self-medication 
carried out by the Ministry of Health. A prospective 
study was performed in 2008 in a randomised sample 
of pharmacies in Catalonia, Spain, with the objective 
of quantifying the percentage of pharmacies selling 
antibiotics without an official medical prescription [13]. 
Antibiotics were obtained in nearly 80% for a supposed 
urinary tract infection, and in 35% for sore throat. From 
our experience, certain pharmacies in Spain sell antibi-
otics without a prescription while others seem to scru-
pulously follow the law. An analysis of European data 
showed a relationship between the number of inhabit-
ants per pharmacy in a country and the annual revenue 
from prescription medicines per pharmacy in this coun-
try [14], thus suggesting that pharmacies serving fewer 
inhabitants may have lower revenues from prescription 
medicines and an incentive for over-the-counter sales 
of prescription medicines. Using the same database 
as the prospective study mentioned above [13], the 
present study was performed to explore the relation-
ship between the size of a pharmacy and the likelihood 
of obtaining antibiotics without a medical prescription. 

Methods
The methodology of the study has been described else-
where [13]. In brief, a prospective study was performed 
in 2008 in a randomised sample of 197 pharmacies in 
Catalonia, stratified by provinces, socioeconomic sta-
tus and location. Actors impersonated two patients 
in three different case scenarios: sore throat, acute 
bronchitis, and urinary tract infection. They entered 
the pharmacies stating that they were not from the 
neighbourhood or city, that they were commercial 
representatives, and that they were passing through. 
Three levels of demand were used to convince the 
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pharmacists to sell an antibiotic: Initially the actor 
asked for something to alleviate the symptoms of the 
infection. If an antibiotic was not offered, the actor 
said “This medication is not very strong, can’t you give 
me something stronger?” The highest grade of demand 
was asking openly for an antibiotic, if the medicine 
was not offered by the pharmacist before.

For the present study, pharmacies were classified in 
three groups depending on their size (based on the 
actors’ assessment): small pharmacies with limited 
space with only one counter and a maximum of two 
professionals selling medicines, medium pharma-
cies with three or four attending professionals, and 
large pharmacies with a large selling space and more 
than four attending professionals. The following vari-
ables were also considered: age of the pharmacist or 
salesperson attending the patient (estimated by the 
actor as a categorical variable: under 30 years of age, 
between 30 and 50 years and over 50 years), gender of 
the pharmacist or salesperson, location (rural or urban) 
and socioeconomic status of the area on the basis of 
the gross disposable household income per inhabitant 
(rich when this measure in relation to the national aver-
age was >100 and poor when it was <100) taken from 
the last official report published by the government of 
Catalonia [15]. 

We performed descriptive statistical analyses of the 
results using chi-square tests to compare qualitative 
variables and analysis of variance to compare three 
mean values. Differences were considered significant 
with p values under 0.05.

Results
Of the 197 pharmacies visited, 88 (44.7%) were consid-
ered as small while only 25 (12.7%) were large. A total of 
94 pharmacies were located in richer socioeconomical 
areas (47.7%). From a demographic point of view, most 
Catalans live in urban areas and only 44 (22.3%) visited 
pharmacies were in rural areas. Most of the pharma-
cies in rural areas were small (59.1%), whereas most of 
the pharmacies located in urban areas were medium-
sized (46.4%), regardless of the socioeconomic sta-
tus. Because the sample of pharmacies was stratified 
by provinces, socioeconomic status and location, but 
not by size, the urinary tract infection scenario was 
used by the actors mostly in small pharmacies, while 
a higher percentage of sore throat and acute bronchitis 
scenarios were used in medium-sized and large phar-
macies (p<0.05). 

Antibiotics were obtained without a medical prescrip-
tion in 89 (45.2%) of the 197 pharmacies surveyed. 
Antibiotics were obtained from 79.7% of the pharma-
cies when a urinary tract infection was simulated, from 
34.8% for a sore throat and from 16.9% for an acute 
bronchitis. Sales of antibiotics without a medical pre-
scription were highest in small pharmacies (63.6%) 
and lowest in large pharmacies (12%) (p<0.001) (Table). 
This pattern was found in all three simulated case sce-
narios. In the few large pharmacies in rural areas, anti-
biotics were never obtained. 

The percentage of antibiotics sold was slightly higher 
among community pharmacies in poorer areas (49.5%) 
compared with those located in richer areas (40.4%), 
with no statistically significant difference. Overall, no 

Table 
Percentage of pharmacies in which the antibiotic was obtained, by simulated case of infection, size of pharmacy and type of 
area, Catalonia, 2008 (n=197)

Simulated case of infection 
by type of area

All pharmacies
n (%)

By size of pharmacy 
n (%)

p
Small pharmacies Medium-sized 

pharmacies Large pharmacies

Urban
Urinary tract infection 41/52 (78.8) 23/25 (92.0) 16/24 (66.7) 2/3 (66.7) NS
Sore throat 20/53 (37.7) 15/23 (65.2) 4/18 (22.2) 1/12 (8.3) <0.01
Acute bronchitis 10/48 (20.8) 6/14 (42.9) 4/29 (13.8) 0/5 (0) <0.05
All cases 71/153 (46.4) 44/62 (71.0) 24/71 (33.8) 3/20 (15.0) <0.001
Rural
Urinary tract infection 14/17 (82.4) 9/10 (90.0) 5/6 (83.3) 0/1 (0) NS
Sore throat 4/16 (25.0) 3/12 (25.0) 1/3 (33.3) 0/1 (0) NS
Acute bronchitis 0/11 (0) 0/4 (0) 0/4 (0) 0/3 (0) NS
All cases 18/44 (40.9) 12/26 (46.2) 6/13 (46.2) 0/5 (0) NS
Both areas combined
Urinary tract infection 55/69 (79.7) 32/35 (91.4) 21/30 (70.0) 2/4 (50.0) <0.05
Sore throat 24/69 (34.8) 18/35 (50.7) 5/21 (23.8) 1/13 (7.7) <0.01
Acute bronchitis 10/59 (16.9) 6/18 (33.3) 4/33 (12.1) 0/8 (0) <0.05
All cases 89/197 (45.2) 56/88 (63.6) 30/84 (35.7) 3/25 (12.0) <0.001

NS: non significant (p≥0.05)
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differences were observed in the sales of antibiotics 
between urban and rural areas (46.5% versus 40.9%, 
non-significant). When performing sub-analyses by 
pharmacy size, this pattern was observed for large and 
small pharmacies, but curiously not for pharmacies 
considered of medium size (Figure). For medium-sized 
pharmacies, the sale of antibiotics without prescription 
was slightly greater in rural compared to urban areas 
(46.2% vs. 33.8%), although no statistical difference 
was found. Nor did we find any statistical differences 
in the sales of antibiotics without a medical prescrip-
tion with regard to the gender of the actor or to the age 
or gender of the pharmacist or salesperson, although 
a trend towards selling more antibiotics was observed 
among men and those over the age of 50 years. 

Discussion
Even though pharmacists are not allowed to dispense 
prescription-bound medicines without a medical pre-
scription under any circumstance, antibiotics were 
obtained without a medical prescription in nearly one 
half of the visited community pharmacies. The results 
of this study confirm the initial hypothesis that small 
pharmacies are more likely to sell antibiotics without 
a prescription than large pharmacies. One reason may 
be that small pharmacies have a smaller income than 
large pharmacies, which may be an incentive to gener-
ate more revenues by selling prescription-bound medi-
cines over-the-counter, without a medical prescription. 
In addition, in small pharmacies, the person behind the 
counter may be the owner, whereas in large pharma-
cies the person behind the counter is more likely to be 
a pharmacist or a salesperson who is an employee who 
has no direct benefit from selling more medicines. To 
our knowledge, this is the first study to investigate the 
relationship between size of a pharmacy and over-the-
counter sale of antibiotics. In a general study of sales 
of medications without medical prescription, Rogers 
et al. observed that the lowest level of over-the-counter 
medicine purchases was recorded in inner cities whilst 
the highest levels were found in rural pharmacies and 
small towns [16]. In our study, more than 80% of the 

large pharmacies were located in cities and these phar-
macies were more likely to follow the legislation.

The actors who participated in the study had many 
years of experience acting as patients in university 
tests for medical students and trainees in the specialty 
of family medicine. Nevertheless, this study has some 
limitations. Firstly, we did not obtain information on 
the income of the visited pharmacies. As a surrogate, 
we classified pharmacies according to their size based 
on the number of salespersons attending customers. 
These parameters were observed by the two actors. 
Another limitation is that we could not study the rela-
tionship between the profession, pharmacist or other 
employee, of the attending person and the likelihood 
of selling an antibiotic without a medical prescrip-
tion. The actors attempted to approach them as nor-
mal customers and asking about the profession of the 
attending person may have raised suspicion. Another 
limitation to be taken into account is the fact that the 
distribution of cases was not uniform among the differ-
ent sizes of pharmacies because the actors simulated 
cases with urinary tract infections less frequently and 
cases with sore throat more frequently in the larg-
est pharmacies, while cases of acute bronchitis were 
simulated more frequently the medium-sized pharma-
cies. However, sales of antibiotics were highest among 
small pharmacies and lowest in large pharmacies, and 
this pattern was found for all three case scenarios. 

With the growing importance of self care, deregulation 
of medicines and the perceived need to reduce work-
load of general practitioners, community pharmacists 
have, in the last years, sought to establish themselves 
as advice givers about medicine usage and symptom 
management [17]. In addition, pharmacists are very 
accessible in Spain and reach nearly the entire popula-
tion, with a mean of 2,143 inhabitants served by each 
pharmacy [18]. This is one of the lowest ratios observed 
in the European Union. However, Spain is one of the 
European countries where community pharmacies are 
more strictly regulated, with clear restrictions on own-
ership. For instance only pharmacists are allowed to 
own a pharmacy and each pharmacist can only own a 
maximum of one pharmacy. As a consequence, phar-
macy chains are not allowed in Spain [18]. Despite 
strict regulations, many pharmacies still sell antibi-
otics to patients without a medical prescription. This 
practice is also common, although illegal, in at least 
one other European country [12], and might be present 
in other countries since self-medication with antibiot-
ics is common in southern and eastern European coun-
tries [19]. Most patients are aware of this practice and 
go directly to a pharmacy rather than wait and pay for 
a medical consultation. The practice is also well known 
from immigrants from countries that are strictly regu-
lated in this context. Väänänen et al., for example, 
showed that the antibiotic use habits of Finns change 
completely when they move to Spain [20]. 

Figure 
Percentage of pharmacies in which the antibiotic was 
obtained depending on size of pharmacy and type of area, 
Catalonia, 2008 (n=197)
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This study showed that small pharmacies in Catalonia 
are more likely to dispense antibiotics without a 
medical prescription, whereas large pharmacies, that 
probably have a greater income, more closely follow 
the prevailing legislation of not selling antibiotics to 
patients without a medical prescription. This observa-
tion should now be confirmed in other countries where 
over-the-counter sales of antibiotics are prevalent and 
should be taken into account by programmes aiming at 
achieving a more prudent use of antibiotics.

Acknowledgements
We wish to thank the actors who participated in this study 
for their valuable contribution to the field work of this study.

References
1.	 Carbon C, Bax RP. Regulating the use of antibiotics in the 

community. BMJ. 1998;317(7159):663-5. 
2.	 Hawkey PM. Action against antibiotic resistance; no time to 

lose. Lancet. 1998;351(9112):1298-9. 
3.	 World Health Organization (WHO). Report on infectious 

diseases 2000: overcoming antibacterial resistance. 
Switzerland: WHO; 2000. Available from: http://www.who.int/
infectious-dissease-report/2000/index.html 

4.	 Austin DJ, Kristinsson KG, Anderson RM. The relationship 
between the volume of antimicrobial consumption in human 
communities and the frequency of resistance. Proc Natl Acad 
Sci U S A. 1999;96(3):1152-6. 

5.	 Goossens H, Ferech M, Vander Stichele R, Elseviers M, the 
ESAC Project Group. Outpatient antibiotic use in Europe and 
association with resistance: a cross-national database study. 
Lancet. 2005;365(9459):579-87. 

6.	 Steinke D, Davey P. Association between antibiotic resistance 
and community prescribing: a critical review of bias and 
confounding in published studies. Clin Infect Dis. 2001;33 
Suppl 3:S193-205. 

7.	 Earnshaw S, Monnet DL, Duncan B, O’Toole J, Ekdahl K, 
Goossens H, et al. European Antibiotic Awareness Day, 
2008 – the first Europe-wide public information campaign on 
prudent antibiotic use: methods and survey of activities in 
participating countries. Euro Surveill. 2009;14(30):pii=19280. 
Available from: http://www.eurosurveillance.org/ViewArticle.
aspx?ArticleId=19280 

8.	 Goossens H, Guillemot D, Ferech M, Schlemmer B, Costers M, 
van Breda M, et al. National campaigns to improve antibiotic 
use. Eur J Clin Pharmacol. 2006;62(5):373- 

9.	 Hart CA, Kariuki S. Antimicrobial resistance in developing 
countries. BMJ. 1998;317(7159):647-50. 

10.	 European Commission. [Antibiotics]. Eurobaromètre Spécial 
183-3/Vague 58.2.European Opinion Research Group EEIG]. 
Luxembourg: 2003. [French]. Available from: http://ec.europa.
eu/health/ph_threats/com/mic_res/eb582_antibio_fr.pdf 

11.	 Grigoryan L, Haaijer-Ruskamp FM, Burgerhof JG, Mechtler R, 
Deschepper R, Tambic-Andrasevic A, et al. Self-medication 
with antimicrobial drugs in Europe. Emerg Infect Dis. 
2006;12(3):452-9. 

12.	 Plachouras D, Kavatha D, Antoniadou A, Giannitsioti E, 
Poulakou G, Kanellakopoulou K, et al. Dispensing of antibiotics 
without prescription in Greece, 2008: another link in the 
antibiotic resistance chain. Euro Surveill. 2010;15(7):pii=19488. 
Available from: http://www.eurosurveillance.org/ViewArticle.
aspx?ArticleId=19488 

13.	 Llor C, Cots JM. The sale of antibiotics without prescription 
in pharmacies in Catalonia, Spain. Clin Infect Dis. 
2009;48(10):1345-9. 

14.	 Monnet DL. How do people obtain antibiotics in European 
countries: an overview. Available from: http://www.sante-
sports.gouv.fr/dossiers/antibiotiques/Pres_Monnet.pdf 

15.	 Official statistics website of Catalonia. Gross disposable 
household income per inhabitant, 2000-2004. Counties and 
areas. Institut d’Estadística de Catalunya. Barcelona. Available 
from: http://www.idescat.cat/pub/?id=aec&n=370&lang=en 

16.	 Rogers A, Hassell K, Noyce P, Harris J. Advice-giving in 
community pharmacy: variations between pharmacies in 
different locations. Health Place. 1998;4(4):365-73. 

17.	 Turner P. The Nuffield Report: a signpost for pharmacy. Br Med 
J (Clin Res Ed). 1986;292(6527):1031-3. 

18.	 Lluch M, Kanavos P. Impact of regulation of community 
pharmacies on efficiency, access and equity. Evidence from the 
UK and Spain. Health Policy. 2010;95(2-3):245-54. 

19.	 Grigoryan L, Burgerhof JG, Degener JE, Deschepper R, 
Lundborg CS, Monnet DL, et al. Self-Medication with 
Antibiotics and Resistance (SAR) Consortium. Determinants 
of self-medication with antibiotics in Europe: the impact of 
beliefs, country wealth and the healthcare system. J Antimicrob 
Chemother. 2008;61(5):1172–9. 

20.	 Väänänen MH, Pietilä K, Airaksinen M. Self-medication with 
antibiotics- Does it really happen in Europe? Health Policy. 
2006;77(2):166-71.



16 www.eurosurveillance.org

News

World Health Organization declares post-pandemic 
phase
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1.	 European Centre for Disease Prevention and Control, Stockholm, Sweden

Citation style for this article: 
Eurosurveillance editorial team. World Health Organization declares post-pandemic phase . Euro Surveill. 2010;15(32):pii=19636. Available online: http://www.
eurosurveillance.org/ViewArticle.aspx?ArticleId=19636

Article published on 12 August 2010

On 10 August, following advice from the Emergency 
Committee the World Health Organization (WHO) 
declared that the world is no longer in phase 6 of 
influenza pandemic alert. Margaret Chan, the WHO 
Director-General, stated that the Committee based its 
assessment on the global situation and on reports from 
countries that are currently experiencing influenza 
epidemics. While noting the epidemics with concern, 
members of the Committee noted that there were indi-
cations that influenza activity worldwide has returned 
to levels that are normally seen for seasonal influenza.

In the post-pandemic period, levels of influenza activ-
ity are those usual for seasonal influenza and the 
pandemic virus is expected to behave like a seasonal 
influenza A virus. The post-pandemic phase is an 
opportunity to review the pandemic itself as well as its 
management in the past months, and to identify areas 
in the preparedness and response plans that may need 
to be adapted in light of the experience with the 2009 
influenza pandemic [1]. 

Expert predictions for the European 2010-11 winter are 
for epidemics to be similar to those in the southern 
hemisphere temperate countries. Current epidemiolog-
ical indicators do not show any influenza activity in 14 
reporting European Union countries [2].
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