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In January 2012, the European Centre for Disease
Prevention and Control (ECDC) conducted an email-
based survey of European Union and European
Economic Area countries to describe the existing
surveillance activities for Mycoplasma pneumoniae
infections, recent findings and existence of clini-
cal guidelines for the treatment of M. pneumoniae
infection. Of the 20 countries that participated in the
survey, seven reported increases in M. pneumoniae
infections observed during the autumn and winter of
2011.

In the first week of January 2012, the Norwegian
Medicines Agency reported a likely shortage of eryth-
romycin in the country following an unusually high
number of mycoplasma infections [1]. Additional epi-
demic intelligence activities conducted at the European
Centre for Disease Prevention and Control (ECDC) high-
lighted that similar increases in M. pneumoniae infec-
tions had been observed during the autumn of 2011
in various northern European countries, including
Sweden, Denmark, Finland and the Netherlands [2-6].

With this epidemiological background and because
M. pneumoniae infection is not notifiable at the
European Union (EU) level, ECDC, in collaboration with
EU and European Economic Area (EEA) Member States,
conducted a brief survey among countries in order to
verify whether unusual increases in reporting rates
were recently observed, to describe existing M. pneu-
moniae surveillance activities and availability of guide-
lines for the treatment atypical pneumoniae which
might include M. pneumoniae infections for clinicians
in the country.

An email-based questionnaire was sent to EU/EEA
Member States contact points (listed as Competent
Bodies for Threat Detection) on 10 January 2012.
Countries were asked to provide answers by the
evening of 12 January 2012.

Article published on 2 February 2012

The questions asked in the email questionnaire are
shown in the Box.

Disease background information

Mycoplasma pneumoniae, a bacterium lacking a
cell wall, is a major cause of respiratory disease in
humans. Infection can lead to prolonged carriage and
therefore serve as a reservoir for the spread of the
pathogen to others [7]. It is transmitted from person-
to-person by respiratory droplets and its incubation
period varies from one to three weeks, although it can
be as short as four days [8]. M. pneumoniae infections
tend to be endemic, punctuated by epidemics at four-
to-seven-year intervals [9,10]. Climate, seasonality and
geographical location are not thought to be of major
importance, although in North America most epidem-
ics usually begin during summer, peak in late autumn/

Box

Email questionnaire regarding Mycoplasma pneumoniae
infection sent to EU/EEA countries, January 2012

1. Do you have MP surveillance ongoing in any form in your
country?

2. If yes, please describe briefly which sources of information
(including diagnostic tests, hospital-based/laboratory
based, sentinel hospitals or standardised etc) are used
by the ongoing surveillance in your country and whether
there have been any major changes in the system in 2010
and 2011.

3. If you do have some form of MP surveillance, could you
indicate whether you have seen any significant increases
(or decreases) this autumn and winter or in previous
years

4. Do you have existing national guidance for clinicians on
the treatment atypical pneumonia, including infections
with MP?

5. Do you have existing national guidance for handling
outbreaks of atypical pneumonia, including with MP in
institutional settings?

EEA: European Economic Area; EU: European Union;
MP: Mycoplasma pneumoniae.
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early winter and fade out during winter [8,11]. However,
this pattern seems to differ between continents [8,11].

M. pneumoniae infects the upper and lower respira-
tory tracts in children and adults and is one of the
aetiological agents of community-acquired pneumonia
[11,12]. Studies have shown that it can cause up to 40%
of community-acquired pneumonia and 18% of hospi-
talisations in children [13]. Most M. pneumoniae infec-
tions lead to overt clinical disease and although these
infections are often self-limiting, 1-5% of cases may
require hospitalisation. The most prominent symptoms
are malaise, fever, headache and cough and in children
aged less than five years, coryza and wheezing [13].
M. pneumoniae infection can also result in extrapulmo-
nary manifestations, which can be present before, after
or even in the absence of respiratory symptoms and
have been reported with varying rates. Extrapulmonary
manifestations of infection are rare, but when they
occur can affect the central nervous system (including
encephalitis and cranial nerve palsies) [11,14] and can
also result in dermatological, haematological and car-
diac manifestations [13].

Diagnostic testing for M. pneumoniae includes, among
others, polymerase chain reaction (PCR) and serologi-
cal assays, each with varying sensitivities and spe-
cificities and limited standardisation between testing
protocols [15,16]. PCR is the preferred method in some
countries [17]; however, no testing method has proven
reliable in the context of an outbreak [14]. Surveillance
data for M. pneumoniae infections are likely to be
underestimates because of the challenges in diagnosis
as well as the fact that in many cases, the infection is
often subclinical and usually dealt with in outpatient
settings.

National and international guidelines are available
for the management of community-acquired pneumo-
nia, including for those caused by M. pneumoniae.
Therapeutic decision-making is up to the clinical
judgement of the treating physician based on clinical
presentation, co-morbidities, risk factors, assessment
of pneumonia severity and the available evidence-
based guidelines. Effective antibacterial agents for the
treatment of M. pneumoniae include macrolides, tet-
racyclines and fluoroquinolones. Prudent use of antibi-
otics is urged for all cases of M. pneumoniae infection
because of worldwide reports of macrolide resistance.
Moreover, it is suggested that treating clinicians be
vigilant when prescribing macrolides for suspected or
confirmed cases, particularly in areas with high rates
of macrolide resistance, as treatment might fail in
patients infected with macrolide-resistant isolates.

Recent studies on previous outbreaks in both com-
munity and institutional settings have been published
from Denmark [9], England and Wales [18], Finland [19],
France [20], Italy [21], the Netherlands [7] and Scotland
[22].
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Survey findings

Of the 30 countries contacted, 20 replied to the ques-
tionnaire (response rate: 67%). Of those that replied,
13 reported having some type of surveillance activities
providing data to monitor M. pneumoniae infections.
Table 1 summarises the situation in 2011 and in previ-
ous seasons as well as surveillance activities. Seven
countries had no available data that could be used to
indicate changes in reporting rates for M. pneumoniae
infections during 2011 compared with previous sea-
sons. Of the 13 countries monitoring M. pneumoniae,
seven indicated observing an increase compared with
2010 while six indicated no such increase (Belgium,
Malta, Portugal, Slovakia, Slovenia and Spain). Of
these six, Slovenia reported that reporting rates for
M. pneumoniae infections were higher in the autumn of
2010 compared with the same period in 2011.

None of the responding countries reported major recent
changes in the existing surveillance systems that
would account for the observed increases. However,
Sweden did highlight that awareness of M. pneumo-
niae among clinicians may be higher during this winter
season, which may have resulted in more testing. Also,
the widespread use of PCR for testing might have had
an impact on current surveillance data.

With respect to which methods were used for labora-
tory diagnosis of M. pneumoniae, ten countries were
able to provide some information. Five of these coun-
tries (the Netherlands, Norway, Spain, Sweden and the
United Kingdom) reported using a mixture of serology
and PCR. The Czech Republic and Portugal used mainly
serological tests. Denmark and Slovenia reported data
for samples confirmed by PCR and Finland reported
using serology, PCR or culture for the diagnosis of
M. pneumoniae.

A total of 15 countries reported some form of guid-
ance available for clinicians for the treatment of atypi-
cal pneumonia, including M. pneumoniae infection; 10
countries have guidelines that are considered national
(Table 2). Six reported the existence of guidelines that
can be used in institutional outbreaks. Even though
none are specific for M. pneumoniae infection, these
guidelines would be applied in the occurrence of an
outbreak of M. pneumoniae infection in institutional
settings.

Limitations of the study

This survey was conducted as a part of epidemic intel-
ligence activities conducted at the EU level. The ques-
tions included were not comprehensive enough to
provide a complete and detailed overview of the func-
tioning of the surveillance systems for M. pneumoniae
infection in all countries. Details of diagnostic tests
used, indicators for surveillance, frequency of sur-
veillance, implicated stakeholders, etc. are therefore
missing from this report. Furthermore, as clinical data
and type of diagnostic test used for the diagnosis of
each case were also not provided in the responses to



the survey, we have not been able to provide a direct
comparison of such data between countries in this
report. Additionally, given the short deadline, it may
have been difficult for several countries to collect the
relevant information in time.

Conclusion

As expected, surveillance for M. pneumoniae infec-
tions across responding EU/EEA countries is highly
variable in terms of data collected and methods of
laboratory detection of cases. For this reason, com-
parisons of surveillance data from different countries
have limitations. However, information from predomi-
nantly northern European countries (Denmark, Finland,
the Netherlands, Norway, Sweden, United Kingdom)
and the Czech Republic does suggest that the autumn
of 2011 had an increase of M. pneumoniae infections
reported through the existing surveillance systems.
Data from Denmark as presented earlier and in this
issue [9,23] and Sweden [24] suggests that the epi-
demic wave started in 2010. With the results from
our study, however, we cannot assess whether the

TABLE 1

reported increases fit into the expected four- to-seven-
year epidemic waves even though this seems to be
indicated by data from Finland, Norway and Denmark
in this issue [23,25,26].

Available data seem to suggest that Member States
from southern Europe are not yet facing an increase as
important as that reported in the northern countries.
Increasing awareness among healthcare providers in
countries not yet heavily affected could strengthen
surveillance activities and ensure timely diagnosis
and appropriate treatment of the disease in affected
patients. It would be interesting to analyse whether
in the countries where increases in M. pneumoniae
infection rates were reported, similar increases or
concurrent decreases in reporting rates for other res-
piratory pathogens took place during the same time
period. However, this was beyond the scope of this
assessment.

For the responding countries for which information
was available, it is clear that all treating clinicians

Availability of surveillance data for Mycoplasma pneumoniae infection and comparison with 2010, EU/EEA countries,

January 2012

Data available Increase

Country on M. pneumoniae compared

infections with 2010

Comments

Czech Republic Yes Yes gﬁgnbge;ﬁ:tsaabnl;t;)t;trir:)zrcisnztglgg‘of positive samples 35% in 2011 compared with 21%
Almost twice as many samples were investigated in 2011 compared with 2010, but the

Denmark Yes Yes proportion of M. pneumoniae-positive samples remained the same.
An epidemic was also seen in 2010 [9].

Finland Yes Yes Increase in M. pneumoniae infections reported since October 2010.

The Netherlands Yes Yes err\é)v(zgtjsrlzipnigreena:?cesiinn/géggzl.;ndvoznc:g(;'infection reports in autumn 2011, similar to

Norway Yes Yes Irr;;roerzizg |I: /;/Ic.)gsn/zuémsc;r;iggr-fositive samples since September 2011. Last epidemic
Retrospective data of discharged hospitalised cases, although underestimates,

Portugal Yes No suggests a mean of 100 cases of M. pneumoniae infection per year based on
laboratory results (serology), with no changes in the last 10 years.

Sweden Yes Yes All time high in M. pneumoniae infection reports during autumn 2011.

United Kingdom? Yes Yes Idnucrriiagssrienv{lghgréiizvggsifze infection reports since end of 2011, in line with reports

Belgium Yes No No observed increase.

Malta Yes No No observed increase.

Slovakia Yes No No observed increase.

Slovenia Yes No Decrease compared with 2010.

Spain Yes No No observed increase.

Cyprus No - -

France No - -

Greece No - -

Hungary No - -

Ireland No - -

Poland No - -

Romania No - -

EEA: European Economic Area; EU: European Union.
a England, Wales and Scotland.

4 www.eurosurveillance.org



TABLE 2

Existence and details of clinical guidelines available in EU/EEA countries for treatment of Mycoplasma pneumoniae
infection, January 2012

Guidelines available

Country

Belgium

Yes

Details on available guidelines

Case treatment: recommendations on treatment of lower respiratory infections from the Belgian
Antibiotic Policy Coordination Committee (BAPCOC) [http://www.bapcoc.be/].

Czech Republic

Yes

Case treatment: (i) standards for the usage of antibiotics [http://www.cls.cz/dalsi-odborne-
projekty]; (ii) specific guidelines for diagnostics and treatment of pneumonia in adults [http://
www.pneumologie.cz].

Denmark

Yes

Case treatment: hospital-specific guidelines in addition to guidelines from Statens Serum Institut
[http://www.ssi.dk].

Finland

Yes

Case treatment: national guidance for treatment of pneumonia, including M. pneumoniae infection
and other atypical pneumonia.

France

Yes

Case treatment: recommendations on treatment of lower respiratory infections from the
French Agency for the Safety of Health Products (Afssaps) [http://www.afssaps.fr/content/
download/26334/348020/version/7/file/map-infections-respiratoires-basses-adultes.pdf].

Institutional settings: national recommendations for treatment of lower respiratory infections in
homes for the elderly by the Ministry of Health [http://www.sante.gouv.fr].

Greece

Yes

Case treatment: national treatment guidelines exist on the management of community-acquired
pneumonia, which include atypical pneumonia and infections with M. pneumoniae by the Hellenic
Centre for Disease Control and Prevention (KEELPNO) and the Hellenic Society of Infectious
Diseases [http://www.keelpno.gr].

Institutional settings: KEELPNO has guidance for handling airborne infections in institutional
settings [http://www.keelpno.gr].

Hungary

Yes

Case treatment: national guidance exists, but does not address the newer diagnostic methods
(e.g. PCR).

Ireland

Yes

Case treatment: Hospitals used their own guidelines for treatment of community-acquired
pneumonia based on the latest guidelines from the British Thoracic Society, European Respiratory
Society and the Infectious Disease Society of America. In children, the Paediatric Infectious
Disease Society guidelines for community-acquired pneumonia in children are usually followed.

Malta

Yes

Case treatment: national guidelines have recently been published.

The
Netherlands

Yes

Case treatment: (i) National Institute for Public Health and the Environment (RIVM): guideline
specific for M. pneumoniae infection; (ii) Dutch College of General Practitioners: guideline for
standard ‘acute cough’. This includes case treatment of community-acquired pneumonia by
general practitioners; (iii) Dutch Working Party on Antibiotic Policy (SWAB): guideline on the
management of community-acquired pneumonia in adults
[http://www.swab.nl/swab/cms3.nsf/uploads/6929745C8C9BE541C125794900720B77/$FILE/
CAP_SWAB_Nov14-def.pdf].

Institutional settings: guidelines for infectious respiratory disease outbreak management, but
not specific for M. pneumoniae.infection.

Norway

Yes

Case treatment: National guidelines on which antibiotics to use.

Portugal

Yes

Case treatment: recommendations of the National Society of Pneumologists for treatment of
community-acquired pneumonia in hospitalised patients and outpatients covers infection with
atypical microorganisms in all types of patients [http://www.sppneumologia.pt]

Romania

Yes

Case treatment: each infectious diseases clinic receives guidelines prepared by specialists from
the Regional Academic Centre.

Slovakia

Yes

Case treatment: guidance on the management of M. pneumoniae infection is included in guidance
of management atypical pneumonia, which has been prepared by a working group of experts from
the Slovakian Pneumological Society.

Slovenia

Yes

Case treatment: national treatment guidelines exist [http://www.szd.si/user_files/vsebina/
Zdravniski_Vestnik/2010/marec/245-64.pdf].

Spain

Yes

Case treatment: several national guidance documents for clinicians on treatment the atypical
pneumonia prepared by scientific societies such as the Spanish Society of Infectious Diseases
and Clinical Microbiology and Spanish Association of Paediatric Primary Care.

Institutional settings: infection control guidance for institutional care settings and nosocomial
outbreaks, including respiratory tract infections.

Sweden

Yes

Case treatment: STRAMA (Swedish strategic programme against antibiotic resistance) guidance
on how to treat pneumonia in outpatient care.

United Kingdom

Yes

Case treatment: guidance on the management of community-acquired pneumonia by the British
Thoracic Society, which includes consideration and treatment of, M. pneumoniae infection
[http://www.brit-thoracic.org.uk/Portals/o/Clinical%2olnformation/Pneumonia/Guidelines/
CAPGuideline-full.pdf].

Institutional settings: the Health Protection agency has guidance on the management of
outbreaks of acute respiratory infection in institutional settings.

Cyprus

Data not available

Poland

Data not available
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have access to guidance on how to treat M. pneu-
moniae infections even though it is a reality that the
majority of these infections remain undetected and
under-diagnosed.

European Working Group on Mycoplasma pneumoniae
surveillance

ECDC: Edit Szegedi, Jas Mantero, Marc Struelens, Eeva
Broberg, Pasi Penttinen, Dominique L. Monnet; Belgium:
Francoise Wuillaume (Scientific Institute of Public Health,
Belgium), Geneviéve Ducoffre (Scientific Institute of Public
Health, Belgium); Cyprus: Avgi Hadjiloukas (Ministry of
Health), Chrystalla Hadjianastasiou (Directorate of Medical
and Public Health Services); Czech Republic: Martina
Havlickova (National Institute of Public Health) and Jan Kyncl
(National Institute of Public Health); Denmark: Sgren Uldum
(Statens Serum Institut); Finland: Markku Kuusi (National
Institute for Health and Welfare); France: Department for
Infectious Diseases and Department for Alert Coordination
and Regional Offices (Institut de Veille Sanitaire); Greece:
Helena Maltezou, Flora Kontopidou, Theano Georgakopoulou
(Hellenic Centre for Disease Control and Prevention);
Hungary: Eszter Balla (National Centre for Epidemiology,
Department of Bacteriology); Ireland: Jeff Connell (National
Virus Reference Laboratory, University College Dublin), Karen
Burns (Health Protection Surveillance Centre, Dublin), Robert
Cunney (Health Protection Surveillance Centre, Dublin);
Malta: Tanya Melillo Fenech and Paul Caruana (Ministry of
Health, the Elderly and Community Care); the Netherlands:
Dutch working group on clinical virology and Centre for
Infectious Disease Control, Institute for Public Health and
the Environment; Norway: Hans Blystad and Gabriel Anestad
(Norwegian Institute of Public Health); Poland: Matgorzata
Wojdowska (Chief Sanitary Inspectorate); Portugal: Filipe
Froes (Hospital Pulido Valente and General Directorate
of Health Consultant for Pneumology); Romania: Anca
Sirbu (National Institute of Public Health); Slovakia: Maria
Avdicova (Regional Public Health Authority); Slovenia: Darja
Kese (Institute of Microbiology and Immunology, University
of Ljubljana) and Maja Socan (National Institute of Public
Health); Spain: Rosa Cano Portero (National Center for
Epidemiology, Instituto Carlos de Salud Publica Ill), Sara
Santos Sanz and Berta Suarez Rodriguez (Coordination
for Alerts and Public Health Emergencies, Directorate
General of Public Health, Ministry of Health, Social Affairs
and Equality; Sweden: Anders Ternhag and Annika Linde
(Smittskyddsinstitutet); United Kingdom: Arlene Reynolds,
Jim McMenamin and Beatrix von Wissmann (Health
Protection Scotland) and Tim Harrison and Vicki Chalker
(Health Protection Agency, Colindale).
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The number of cases of Mycoplasma pneumoniae
infection detected by laboratory-based surveillance
increased in Finland in late 2010. During 2011, the
number of cases was four times higher than during
the previous epidemic in 2005. The 2011 epidemic
affected mostly school-age children. The increased
number of cases was probably not due to changes in
laboratory procedures, but public interest may have
had an effect, since the number of Google queries fol-
lowed closely the epidemic curve.

The number of cases of Mycoplasma pneumoniae infec-
tion in Finland started to increase in October 2010 (222
cases; 4.1 per 100,000 population) and rose further
during 2011 (in October, 1,242 cases; 23.1 cases per
100,000 population). Denmark, England and Wales
also saw an increased incidence of M. pneumoniae
infections in late 2010 [1,2]. Throughout 2011, the epi-
demic of M. pneumoniae infection in Finland attracted
considerable public interest and media attention.

In order to assess the extent of this ongoing epidemic,
we analysed the data on M. pneumoniae infection
from laboratory-based surveillance. We also evaluated
whether changes in laboratory methods and practices
as well as public interest in the epidemic during 2011
were related to the size of the epidemic.

Background

M. pneumoniae causes mainly infection of the upper
respiratory tract (tracheitis, bronchitis) and, in 3-10%
of cases, pneumonia. Rare neurological symptoms
such as meningitis and Guillain-Barré syndrome can
be observed [3]. The bacterium is spread by respira-
tory droplets and direct contact with an infected per-
son. The disease occurs in all age groups but is most
common among children aged 7-16 years and young
adults aged 17-25 years. Presumably due to lack of
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lifelong protective immunity and changes in circulating
M. pneumoniae strains, epidemics typically occur in
3-5-year intervals [3], with seasonal peaks in autumn
and winter.

National laboratory-based

surveillance system

The laboratory-based surveillance system in Finland
(population 5.4 million) covers 20 healthcare districts
with catchment populations ranging from 68,000 to
1.4 million. Since 1995, all clinical microbiology labo-
ratories mandatorily notify all positive findings of
M. pneumoniae (culture, diagnostic rise in M. pneumo-
niae-specific IgG antibody titre, detection of M. pneu-
moniae-specific IgM antibodies and nucleic acid
detection) to the National Infectious Disease Register,
maintained by the National Institute for Health and
Welfare. The following information is collected with
each notification: date of birth, sex, unique national
identity code, place of treatment, type of specimen
and diagnostic method. Multiple notifications with
the same national identity code are merged into one
case, if reported within 12 months of each other. In this
study, we analysed cases of M. pneumoniae infection
notified to the National Infectious Disease Register
from 1 January 1995 to 31 December 2011.

Study approach

To investigate whether there have been changes in lab-
oratory methods or practices regarding M. pneumoniae
diagnosis, we carried out an email survey of the five
biggest laboratories in the country, located in Helsinki,
Turku, Tampere and Kuopio, which notified 97.5% of all
M. pneumoniae cases during 2010 and 2011. We asked
about the total number of tests performed per month
and the proportion of tests positive for M. pneumoniae
per month in 2010 and 2011. In addition, we asked the
laboratories which tests they used and whether there
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had been changes in tests since the previous epidemic
in 2005.

To investigate the extent of public interest in M. pneu-
moniae, we used Google Insight for Search beta and
Google AdWords applications. We obtained the number
of Google queries for ‘mycoplasma’ in Finland, during
2004 to 2011 by month.

Surveillance data

The number of cases of M. pneumoniae infection
began to increase since October 2010 (Figure 1). The
first peak was in March 2011 (n=838). The number of
cases dropped between April and July 2011 and then
started to increase again in September 2011 (n=667).
The number of cases rose from 1,948 (36.2 per 100,000
population) in 2010 to 7,772 (145 per 100,000 popula-
tion) in 2011. In 2011, the increase in the number of
M. pneumoniae cases was detected in all healthcare
districts but the incidence varied regionally (range by
healthcare district: 55 per 100,000 population to 257
per 100,000 population).

During 1995 to 2011, a total of 22,835 cases were
notified. Previous epidemics occurred in the winters
of 2000-2002 and 2004-2006 with a peak in 2005
(1,881 cases; 36 per 100,000 population). These earlier
epidemics lasted about two years, i.e. over two cold
seasons.

The annual incidence during 1995 to 2011 was highest
among children aged 5-14 years and lowest among
elderly persons aged 65 years and older (Figure 2).

In 2011, the median age of the cases was 18 years

(range: o -85) and 4,418 (57%) were female. During

FIGURE 1

2005 to 2011, the median age of the cases was also
18 years (range: 0-104) and 13,185 (58%) were female.
The difference by sex was most prominent in persons
aged 15-64 years, among whom the incidence was 1.8-
fold higher in females than in males both during 1995
to 2010 and in 2011.

Most of the notifications were based on testing of
serum or plasma (22,486; 98.5%), a few were from
bronchoalveolar lavage (63; 0.3%), pharyngeal or
nasopharyngeal swabs (94; 0.4%) or cerebrospinal
fluid (35; 0.2%). In 98% of the notifications, the diag-
nostic method was detection of M. pneumoniae-spe-
cific antibodies; the rest were based on nucleic acid
detection by PCR.

Laboratory survey

In the five laboratories taking part in the survey, detec-
tion of M. pneumoniae was mainly based on serologi-
cal tests by enzyme immune assay (EIA). Diagnosis
of infection required a diagnostic rise in M. pneumo-
niae-specific 1gG antibody titre and/or detection of a
M. pneumoniae-specific IgM. If necessary, the labora-
tory recommended collecting convalescent paired sera.
Since the previous epidemic in 2005, there has been
no change in diagnostic methods.

The number of serological tests performed for
M. pneumoniae in the five laboratories was on average
nearly four times higher in 2011 than in 2010 (range of
increase by laboratory: 200-500%). The proportion of
tests positive for M. pneumoniae during 2010 and 2011
varied between 8% and 17% in the five laboratories.
There was also variation during 2010 and 2011 in four
of the laboratories: in three the proportion of positive
tests increased (from 8% to 9%, from 9% to 11%, from

Cases of Mycoplasma pneumoniae infection by month reported to the National Infectious Diseases Register, Finland,
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11% to 17%); in one it decreased slightly (from 8.5% to
8.1%) and in one, it remained the same.

Public interest, assessed

through Google queries

The first two peaks in the number of Google queries
for ‘mycoplasma’ occurred during the epidemics in
2004-2005 and 2005-2006. After 2007, the number
was stable. In October 2010, however, it rose again,
peaking in March and November 2011 (Figure 3). As
described in [4], the numbers of Google queries in
Figure 3 reflect the number of searches per month for
‘mycoplasma’ relative to the total number of searches
on Google between 2004 and 2011 in Finland. The data
are normalised (data are divided by a common varia-
ble to cancel out the variable’s effect on the data) and

FIGURE 2

presented on a scale from o to 100. On the basis of
data from Google AdWords, the approximate 12-month
mean number of Google queries for ‘mycoplasma’ in
Finland amounted to 7.3% of global searching for this
term in 2011. Data on global and local searches in the
previous years were not available.

Discussion

Our study based on nationwide laboratory data showed
a fourfold increase in incidence and number of cases
of M. pneumoniae infection in 2011 compared with the
previous epidemic in 2005 - the highest in the his-
tory of our national surveillance. In Denmark, England
and Wales, the previous epidemics were larger than
their current ones (at the start of the current epidem-
ics) [1,2]. There were no major changes in laboratory

Annual incidence of Mycoplasma pneumoniae infection per 100,000 population by age group reported to the National
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diagnostics that could have contributed to the extent of
the epidemic in Finland. However, data on the number
of tests carried out from 2005 to 2006 were not avail-
able. As the number of tests performed may influence
the rate of positive results, comparison of the heights
of the epidemic peaks should therefore be made with
caution.

Google is known to be a popular information source [5].
In Finland, Internet access is widespread: about 89% of
the population aged 16-74 years used the Internet in
the past three months [6]. On the basis of our results,
we can assume that the high number of cases of
M. pneumoniae infection — especially during the cur-
rent epidemic — may partly reflect the intense public
interest in and awareness of the disease. Patients with
a prolonged cough may have been more active than
in the past in seeking care and requesting testing for
Mycoplasma, which may, in some instances, have lead
to unnecessary antimicrobial treatment as prolonged
cough after the acute phase of infection may not ben-
efit from such treatment.

Diagnostic testing for M. pneumoniae also rose around
fourfold in 2011, compared with 2010. The variation in
proportion of tests positive for M. pneumoniae between
laboratories (8—17%) could be related to differences in
interpreting the serological results. This finding needs
further evaluation, but highlights the importance of
standardisation of laboratory methodology. It may also
be a sign of regional differences in diagnostic activity
and case ascertainment, since the sampling was not
structured for epidemiological surveillance. Laboratory
diagnosis of M. pneumoniae infection is not easy. High
levels of M. pneumoniae-specifc IgM antibodies can
persist for several weeks to up to one year after an
acute infection [3,7,8]. Furthermore, M. pneumoniae-
specifc IgG antibodies may remain elevated up to four
years after illness [9]. In addition, it may be difficult for
clinical microbiologists to interpret borderline results,
since the date of symptom onset is rarely available in
the laboratories.

Our survey found that PCR was not widely used in
Finland for diagnosis of M. pneumoniae infection.
PCR has been found to be superior to serology for
the diagnosis of acute M. pneumoniae infection and
has been shown to be highly sensitive, specific and
rapid [10]. However, a positive PCR may be a sign of
transient asymptomatic carriage of M. pneumoniae or
the persistence of the pathogen after infection [9]. In
Denmark, where PCR-based surveillance for M. pneu-
moniae infections is established, the proportion of
tests positive for M. pneumoniae was approximately
3% since 2007 until it rose to 15% in September 2010
when the current epidemic started [1].

We also found that culturing of M. pneumoniae was
also scarce in Finland. It is known to be difficult, time-
consuming and expensive, and therefore rarely rou-
tinely used in clinical practice [11]. Thus, information

www.eurosurveillance.org

on the molecular epidemiology of circulating M. pneu-
moniae strains is lacking, and it is also not known
whether the current epidemic strains are sensitive or
resistant to macrolides, the antimicrobials commonly
used in treatment [3].

Since our study was based on laboratory data only,
we did not have information on clinical manifestation,
severity of the disease or treatment. The burden of the
M. pneumoniae epidemic in Finland remains unknown.
Although people with M. pneumoniae infections are
mainly seen as outpatients, a register-based linkage
study between laboratory-confirmed cases and hospi-
talisation data or a time series of pneumonia-associ-
ated hospitalisation rates could give an insight into the
burden and use of macrolides could be analysed.

Physicians and the public have been informed about

the symptoms and treatment of Mycoplasma infec-
tions, as well as the difficulties in diagnosis.

References

1. Rasmussen JN, Voldstedlund M, Andersen RL, Ellermann-
Eriksen S, Jensen TG, Johansen HK, et al. Increased
incidence of Mycoplasma pneumoniae infections detected
by laboratory-based surveillance in Denmark in 2010. Euro
Surveill. 2010;15(45):pii=19708. Available from: http://www.
eurosurveillance.org/ViewArticle.aspx?Articleld=19708

2. Chalker V), Stocki T, Mentasti M, Fleming D, Harrison TG.
Increased incidence of Mycoplasma pneumoniae infection in
England and Wales in 2010: multiocus variable number tandem
repeat analysis typing and macrolide susceptibility. Euro
Surveill. 2011;16(19):pii=19865. Available from: http://www.
eurosurveillance.org/ViewArticle.aspx?Articleld=19865

3. Atkinson TP, Balish MF, Waites KB. Epidemiology, clinical
manifestations, pathogenesis and laboratory detection of
Mycoplasma pneumoniae infections. FEMS Microbiol Rev.
2008;32(6):956-73.

4. Google. What do the numbers on the graph mean? Insights
for search. Mountain View, CA: Google. [Accessed 22 Dec
2011]. Available from: http://support.google.com/insights/bin/
answer.py?hl=en-GB&answer=87285

5. Ginsberg ), Mohebbi MH, Patel RS, Brammer L, Smolinski MS,
Brilliant L. Detecting influenza epidemics using search engine
query data. Nature. 2009;457(7232):1012-4.

6. Statistics Finland. Use of information and communications
technology. Helsinki: Statistics Finland. [Accessed 12
Jan 2012]. Available from: http://www.stat.fi/til/sutivi/
index_en.html

7. Thurman KA, Walter ND, Schwartz SB, Mitchell SL, Dillon MT,
Baughman AL, et al. Comparison of laboratory diagnostic
procedures for detection of Mycoplasma pneumoniae in
community outbreaks. Clin Infect Dis. 2009;48(9):1244-9.

8. Vikerfors TG, Brodin G, Grandien M, Hirschberg L, Krook A,
Petterson CA. Detection of specific IgM antibodies for the
diagnosis of Mycoplasma pneumoniae infections: a clinical
evaluation. Scand ) Infect Dis.1988;20(6):601-10.

9. Daxboeck F, Krause R, Wenisch C. Laboratory diagnosis of
Mycoplasma pneumoniae infection. Clin Microbiol Infect.
2003;9(4):263-73.

10. Beersma MF, Dirven K, van Dam AP, Templeton KE, Claas
EC, Goossens H. Evaluation of 12 commercial tests and the
complement fixation test for Mycoplasma pneumoniae-specific
immunoglobulin G (IgG) and IgM antibodies, with PCR used as
the “gold standard”. ) Clin Microbiol. 2005;43(5):2277-85.

11. Sanchez-Vargas FM. Gomez-Duarte OG. Mycoplasma
pneumoniae-an emerging extra-pulmonary pathogen. Clin
Microbiol Infect 2008;14(2):105-17.

11



RAPID COMMUNICATIONS

Increased incidence of Mycoplasma pneumoniae

infection in Norway 2011

H Blystad (hans.blystad@fhi.no):, G Rnestad:, D F Vestrheim®, S Madsen?, K Rgnning*

1. Norwegian Institute of Public Health, Oslo, Norway
2. Norwegian Medicines Agency, Oslo, Norway

Citation style for this article:

Blystad H, Anestad G, Vestrheim DF, Madsen S, Rgnning K. Increased incidence of Mycoplasma pneumoniae infection in Norway 2011.
Euro Surveill. 2012;17(5):pii=20074. Available online: http://www.eurosurveillance.org/ViewArticle.aspx?Articleld=20074

Epidemics of Mycoplasma pneumoniae have recently
been reported from England and Wales and from
Denmark. A similar increase in M. pneumoniae infec-
tions was noted in Norway late autumn 2011.The epi-
demic has resulted in shortage of erythromycin and the
use of alternative antibiotics has been recommended.

Background

Following reports of epidemics of Mycoplasma pneumo-
niae in Denmark and England and Wales [1,2], special
attention has been paid by the Norwegian Institute of
Public Health to detect any similar increase in Norway.
Surveillance of M. pneumoniae infections in Norway is
solely based on a voluntary laboratory-based report-
ing system, and the disease is not notifiable in the
Norwegian Surveillance System for communicable
diseases.

Surveillance of M. pneumoniae infections
in Norway

A voluntary laboratory-based reporting system where
a selection of laboratories report to the Norwegian
Institute of Public Health the number of patients test-
ing positive for all laboratory-confirmed virus diag-
noses as well as for M. pneumoniae each month has
been in place since 1975. The number of participating
laboratories has varied over the years, but there have
not been any major changes in the system during the
last decades. At present, 16 of 21 diagnostic micro-
biological laboratories in Norway participate in this
surveillance system. This covers more than 80% of
the Norwegian population. A total of 12 laboratories,
representing all regions of the country, submit data on
the number of patients testing positive by serological
or molecular tests for M. pneumoniae. There is no com-
mon case definition for reporting a positive result, and
a positive serology may include a single high titre or
a rise in M. pneumoniae-specific 1gG antibody levels.
Results obtained are indicative of the M. pneumoniae
activity in Norway as a whole. Data on the total number
of tests performed or age groups among patients with
positive test results is not collected in this surveillance
system. Monthly reports, available at Department of
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Virology, Norwegian Institute of Public Health, are sub-
mitted to all the participating laboratories, and to oth-
ers who may be interested.

Since a consensus meeting of clinical microbiologists
in Norway in 2003 [3], polymerase chain reaction (PCR)
tests have been recommended as the most specific
method of choice for laboratory diagnosis of suspected
M. pneumoniae infection of less than four weeks dura-
tion [3]. Serology may add value to the diagnosis of
long-standing infection, either by the detection of
increasing antibody levels in paired serum samples, or
by high antibody levels in samples drawn at least two
weeks after onset of symptoms. Concurrently, the pro-
portion of reported cases identified by PCR increased,
while the proportion reported by serology decreased.

The yearly number of M. pneumoniae-positive tests
reported to the Norwegian Institute of Public Health
for the period January 1984 to December 2011 is shown
in Figure 1. This figure demonstrates regular recurrent
epidemics of M. pneumoniae in Norway, occurring with
five- to seven-year intervals (2011/12, 2006, 2000,
1993 and possibly also in 1987). During the period from
2007 until August 2011 the number of reported cases
remained low. From September 2011 a sharp increase
in tests positive for M. pneumoniae was observed. PCR
and serology were both used in equal measures as
diagnostic methods until the epidemic was identified.
Hereafter most cases were diagnosed by PCR (Figure

2).

Public health response

Following the observed increase of reported positive
tests for M. pneumoniae, respective information was
published on the website of the Norwegian Institute of
Public Health on 25 October 2011 [4]. This website is
the main communication platform to clinicians as well
as to the media and the public with regards to activity
of various infectious diseases in Norway. In addition,
a message was posted on a closed communication
platform among laboratories in Norway, This com-
munication platform was also used to obtain detailed
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descriptions of weekly numbers and proportions of
M. pneumoniae cases from laboratories in all regions
of the country in an ad hoc manner, adding to the sur-
veillance by monthly reporting as described above.

Although most general practitioners and other clini-
cians are familiar with M. pneumoniae infections,
these are not considered a well known disease among
the general public. Little attention had been given to
the last epidemic in 2006. In a new webposting on 7
December 2011 it was emphasised that not all sus-
pected or confirmed cases of M. pneumoniae infection
need antibiotic treatment [5], and if such treatment was
indicated clinicians should chose antibiotics according
to recommendations given in the national guidelines
on the use of antibiotics in primary health care [6].
In these guidelines, erythromycin and doxycyclin are
recommended as the drug of choice in the treatment

FIGURE 1
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infections by year, Norway January 1984 — December 2011
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of upper or lower respiratory infections caused by
M. pneumoniae. Azithromycin is not recommended for
the treatment of respiratory tract infections in Norway
due risk of resistance development.

Prescription of antibiotics

In the two months following publication, a two-fold
increase in prescription of erythromycin was seen in
Norway compared with the previous months and the
same months in 2010. Monthly sales of erythromycin
in the period from January 2010 to December 2011 are
shown in Figure 3. The reason behind this increase is
thought to be extensive treatment with erythromycin in
respiratory tract infections suspected to be caused by
M. pneumoniae. Awareness of the current mycoplasma
epidemic might have influenced testing activity for
pathogens causing respiratory tract infections, leading
to an increase of positive tests.

On 4 January 2012 the Norwegian Medicines Agency
reported a shortage of erythromycin in the coun-
try expected to last until March-April 2012 [7].
Clarithromycin has been recommended as an alterna-
tive to erythromycin in the treatment of respiratory
tract infections.

Discussion and conclusion

An epidemic of M. pneumoniae has been identified in
Norway since September 2011 through voluntary lab-
oratory-based surveillance reporting. The increase in
erythromycin prescriptions seen since November 2011
is probably related to extensive and in many cases
unnecessary antibiotic treatment of suspected or con-
firmed cases of M. pneumoniae infections. Awareness
of the epidemic might have impacted both the labora-
tory testing rate and the prescription of antibiotics.
The regularity in temporal timing of M. pneumoniae
outbreaks may be used to foresee new epidemics in
Norway. Unfortunately, the present reporting system
of M. pneumoniae infections in Norway is not able
to provide data on the overall testing activity for
M. pneumoniae or other respiratory infections. A better

FIGURE 3

Monthly sales of erythromycin packages in Norway
January 2010 - December 2011.
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laboratory-based surveillance system for identifying
increase in seasonal and recurrent non-notifiable dis-
eases infections is under consideration.
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Denmark experienced two waves of Mycoplasma pneu-
moniae infection during autumn and early winter in
2010 and 2011, respectively. Both affected the whole
country. The proportion of positive results was almost
the same for both, indicating that the two waves were
probably of equal size. High macrolide consumption
during the epidemics did not seem to affect levels of
macrolide resistance in M. pneumoniae, which remain
low in Demark (1% to 3%).

Epidemics of Mycoplasma pneumoniae infection are
normally seen at intervals of four to seven years [1,2].
In some cases, simultaneous epidemics are seen in
more than one country. In 2010, Denmark [1], England
and Wales [2], Sweden [3] and Finland [4] reported
more cases of M. pneumoniae infection than normal.
In autumn 2011, reports from Norway [5], Sweden [3],
the Netherlands [6] and Finland [4] indicated an epi-
demic of M. pneumoniae infection in the northern part
of Europe. In Denmark, we have also seen a rise in the
number of M. pneumoniae cases during autumn 2011.

The surveillance of M. pneumoniae in Denmark has
been described previously [1].The system is based on
laboratory data from Statens Serum Institut (SSI). SSI
receives samples (almost an equal number of blood/
serum samples for serology and respiratory samples
for PCR) from hospitals and general practitioners for
routine diagnosis. The diagnosis and surveillance of
M. pneumoniae infection used to be based on serology
in the past, but since the beginning of the 1990s, PCR
has been introduced as a routine test at SSI for rapid
and early diagnosis of M. pneumoniae. A rise in the
rate of PCR positive samples at SSI from < 5 % to 15%
or more is considered as indicative of an epidemic [1].

During the last decade, the diagnosis of M. pneumo-
niae has been moved from SSI to local hospital labo-
ratories which have also progressively introduced PCR
as a routine diagnostic test for M. pneumoniae over
the past years. In the beginning of October 2010, SSI
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saw an increase in the proportion of positive samples
above the threshold (>15%) [7] (Figure 1). This tendency
was confirmed by data from hospital laboratories in
Denmark and in November 2010 Denmark reported a
nation-wide increase in the number and proportion of
M. pneumoniae PCR positive samples [1]. According
to SSI laboratory data, the epidemic peaked in mid-
December 2010, while the number decreased rapidly
during the rest of December and in January 2011. The
number of cases seemed to return to a normal level
during spring and early summer 2011 (Figure 1). An
increase was observed again in late summer and early
autumn 2011 [8]. This prompted SSI to contact a selec-
tion of local laboratories all over the country, with a
request to submit laboratory data on a weekly basis
for M. pneumoniae PCR for 2011, to monitor if the rise
could be confirmed and if it was nation-wide. The labo-
ratories were selected to cover and represent most of
the country, the eastern part (The Capital and Zeeland)
the mid-south (Funen) and the north-western part
(Northern Jutland).

Macrolide resistance in M. pneumoniae is a growing
problem especially in East Asia, but it is also seen in
the United States and Europe [9]. During an epidemic of
M. pneumoniae, the macrolide consumption is known
to increase considerably [10,11]. In December 2010,
Denmark saw the highest consumption in a single
month (3.9 defined daily doses (DDD)/1,000 popula-
tion) compared to the consumption in December during
the previous nine years (2.5 DDD/1,000 population on
average). According to provisional data, the consump-
tion in November 2011 was the highest for the month of
November (3.6 DDD/1,000 population) compared to the
last 10 years (2.4 DDD/1,000 population on average for
November months between 2001 and 2010) personal
communication, Maja Laursen, the Danish Medicines
Agency, January 2012.
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Laboratory investigation

SSl is situated in the Capital Region of Denmark and
receives samples predominantly from the Capital
Region and the Region Zealand. To further investigate
if the rise in the absolute number and in the propor-
tion of positive tests was seen all over the country, the
institute received and analysed weekly data from four
hospital laboratories (North Denmark Region, Region
of Southern Denmark and two laboratories from the
Capital Region).

To compare the years 2009 (no epidemic) with the
two epidemic years (2010 and 2011) SSI requested in
January 2012 results for the period from 2009 to 2011.
Data for the whole period were provided by two hospi-
tal laboratories (North and Capital 1) and by SSI. The
South Denmark region laboratory provided data for 20
September 2010 (week 38) to 31 December 2011 (week
52) and Capital 2 laboratory provided data for 29 August
2011 (week 35) to 31 December 2011 (week 52). Capital
2 also provided data for the epidemic period in 2010
but only for eight weeks (25 October to 19 December
2010) and not on a weekly base but in an aggregated
form (Table).The number of positive samples per week
from each laboratory is presented in Figure 2. Both
waves of the M. pneumonia epidemic were seen in the
whole country almost simultaneously (Figure 2).

FIGURE 1

To compare the two epidemic periods, data for the
same period (week 43 to week 50) for the two years
from the five laboratories are presented in the table.
The peak periods for both epidemic waves were within
the selected eight weeks. Twice the number of positive
samples (1.9 times) were detected in 2011 compared
with 2010, but the number of samples investigated
were also almost twice (1.8 times) as high in 2011 com-
pared with 2010. The proportion of positive samples
was in general equal during both waves (in average
15%-16.3%) but for North Denmark Region, the rate
was higher in 2011 (17.3%) compared with 2010 (14.5%)
despite the fact that more than a double number (2.6
times) of samples were tested (Table).

In 2010, the five laboratories diagnosed approximately
70% of all cases in Denmark; assuming that this also
applies for 2011, it can be estimated that more than
4,600 cases were diagnosed in Denmark (the coun-
try’s population counts 5.5 million inhabitants) during
the eight-week period from 24 October to 18 December
2011. This corresponds to an incidence of approximately
10 new PCR diagnosed cases per 100,000 population
per week in Denmark. In the North Denmark Region,
one laboratory received all samples from the region for
M. pneumoniae PCR. The population size of the region
is 580,000 and 125 samples on average were positive
per week (Table) giving an estimated incidence of more
than 20 new cases per 100,000 population per week. In
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2010, the estimated incidence for this region was only
eight per 100,000 population per week. The diagnostic
activity for this region was almost 1 per 100 population
during the eight-week period. The diagnostic activity
for the whole country can be estimated from the fig-
ures in the table. If we consider the five laboratories
representing 70% of the diagnostic activity, approxi-
mately five persons per 1,000 population were investi-
gated during the eight weeks.

At SSI, we also investigated the prevalence of mac-
rolide resistance for both 2010 and 2011. Macrolide
resistance-associated mutations in the gene for the
23 sRNA were identified with a sequencing technique
developed at SSI. The technique can be performed
directly on DNA purified from PCR positive samples
[12]. We did a survey on 140 PCR positive samples con-
secutively received at SSI during late September and
early October 2010 (the beginning of the first wave) and
on 108 PCR positive samples consecutively received
in January 2011 (the end of the first wave). During the
second wave in 2011 we investigated 117 PCR positive
samples received in late October and in the beginning
of November, representing the beginning of the 2011
wave. In the first wave we found two (1.4%) and three
(2.9%) mutations, respectively, and in the second wave
we only found one sample with a mutation (0.9%). Data

FIGURE 2

for PCR positive samples from January 2012 (the end of
the second wave) are currently unavailable.

Discussion and conclusions

In two successive years, Denmark experienced a high
number of M. pneumonia infections during autumn and
early winter. The situation can be characterised as one
epidemic consisting of two waves. Epidemics span-
ning two autumn/winter seasons were also seen in
Denmark in 1962 to 1964, in 1971 to 1973 and to some
degree also in 2004 to 2006 [1]. The total number of
PCR positive samples in 2011 was twice the number in
2010, but the number of investigated samples was also
twice as high in 2011 compared with 2010 (Table). We
are unable to determine whether this reflects a true
increase in the number of cases from the 2010 wave
to the 2011 wave or whether this reflects an increase
in the awareness of the public and among physicians.
However, as the proportion of positive samples was
almost equal during the two periods, it is reasonable
to assume that the two waves were of almost equal
size, but the duration of the 2011/12 wave seems to be
longer with a more gradual decline than the 2010 wave
(Figure 1). However, it seems obvious that the 2011
wave was more extensive than the 2010 wave in the
North Denmark Region, and it seems also likely that
this region was more affected by the second wave than

Number of PCR positive samples from five selected laboratories in Denmark, 2009 to 2011
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the rest of the country. Although there are differences
between the regions, both waves hit the whole coun-
try almost simultaneously (Table and Figure 2). The
incidence and diagnostic activity for the other regions
cannot be estimated as we do not know the population
base for the other laboratories. The diagnostic activ-
ity for the whole country (5 per 1,000 population) can
only be estimated under the assumption that the five
laboratories represent 70% of the diagnostic activity
during the epidemic. However, a diagnostic activity of
approximately 1 per 100 population in North Denmark
Region during the eight-week period in 2011 can be
considered as high.

The estimated average incidence of PCR diagnosed
cases during the epidemic in 2011 was approximately
10 new cases per 100,000 population per week; this is
probably a vast underestimation of the real number of
cases of M. pneumoniae infection during this period,
as many patients with mild symptoms will not con-
sult their general practitioner, and only a fraction of
patients who visit a practitioner will have samples col-
lected for M. pneumonia PCR.

Although the consumption of macrolides is high dur-
ing an epidemic of M. pneumonia it does not seem to
influence the prevalence of macrolide resistance in
M. pneumoniae. This is in contrast to other respiratory
pathogens, such as Streptococcus pneumoniae, where
resistance is closely linked to increased macrolide use
[13]. This link was also observed following a previ-
ous Danish M. pneumoniae epidemic in 1998/99 [11].
However, we still need to investigate samples collected
in January 2011 before any categorical statement on
M. pneumoniae susceptibility to macrolides. Macrolide
resistance in M. pneumoniae may be characterised as
low in Denmark, as there is still no general problem,
but in specific cases, macrolide resistance can lead to
relapse and prolonged disease [12].

TABLE

Number and proportion of Mycoplasma pneumoniae
samples tested by PCR at five laboratories, Denmark, 25
October (week 43) to 19 December (week 50) 2010 and 24
October (week 43) to 18 December (week 50) 2011

Weeks 43-50 2010 Weeks 43-50 2011

Laboratory Number of

positive
samples (%)

Number of
positive
samples (%)

Number of
samples

(region) Number of
samples

SSI? 3,091 497 (16.1) 4,393 725 (16.5)
Capital 1 1,109 165 (14.9) 2,412 336 (13.9)
Capital 2 2,669 349 (13.1) 3,300 519 (15.7)
North 2,253 362 (14.5) 5,787 1,003 (17.3)
Southern 1,946 290 (14.9) 3,994 655 (16.4)
Total 11,068 1,663 (15.0) | 19,886 3,238 (16.3)

2 SSl: Statens Serum Institut.
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We believe that it is important to have a national
surveillance system for monitoring both the preva-
lence of the disease and the macrolide resistance in
M. pneumoniae.
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An outbreak of the monophasic variant of Salmonella
enterica serotype 4,[5],12:i:- occurred in November
and December 2011 in France. Epidemiological inves-
tigation and food investigation with the help of super-
market loyalty cards suggested dried pork sausage
from one producer as the most likely source of the out-
break. Despite the absence of positive food samples,
control measures including withdrawal and recall were
implemented.

Outbreak description

On 7 December 2011, the National Reference Centre
for Salmonella (NRC) alerted the French Public Health
Institute (InVS) about a two-fold increase of Salmonella
enterica serotype 4,[5],12:i:- since the first week of
November. Between 31 October and 18 December
(week 44 to week 50), a total of 337 cases were iden-
tified (Figure 1). The median age was 10 years (range:
0-90 years) with about 30% of children under five. A
majority of women were affected (female to male sex
ratio: 1.22). Cases were reported throughout France
(Figure 2).

An epidemic of Salmonella enterica 4,[5],12:i:- was
already observed about three months prior to this out-
break. Between 1 August and 9 October, 682 cases
were reported (Figure 1), of whom 100 cases were inter-
viewed at the time but no common vehicle of infection
could be identified. In comparison, 212 cases with this
serotype had been isolated during the same period in
2010.

These two consecutive outbreaks appeared in a context
of emergence of monophasic variants of Salmonella

www.eurosurveillance.org
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Typhimurium all over Europe in humans, animals and
food products [1,2]. Surveillance data from the French
Agency for Food, Environmental and Occupational
Health and Safety (Anses), showed that this 4,[5],12:i:-
variant had been identified in multiple animal and food
samples including pork and beef [3]. While this sero-
type was rarely identified before the mid-1990s, it is
now among the most reported Salmonella serotype
in the European Union [2,4-7, and personal communi-
cation, European Centre for Disease prevention and
Control, 17 Jan 2011]. In France, serotype 4,[5],12:i:-
ranks third among strains isolated from the pork
industry (pork carcasses, pork meat and processed
pork meat products (“charcuterie”) in 2011.

An outbreak investigation team composed of experts
from the InVS, NRC, Anses and the French Directorate
General for Food (DGAL) was set up and launched
simultaneously epidemiological, microbiological and
food investigations to define the extend of the out-
break and identify the vehicle of transmission.

Epidemiological and

microbiological investigations
Epidemiological investigation

A case was defined as a person resident in France, who
had clinical sign of Salmonella infection and for whom
monophasic Salmonella enterica serotype 4,[5],12:i:-
was isolated from blood, stool or urine samples after
week 44, i.e from 31 October to 18 December 2011 and
received at the NRC.

In the defined period, 337 cases were identified. We
interviewed 9o cases (or the parents for the children)
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by telephone with a standardised semi-structured
questionnaire. The interviews were conducted between
7 and 21 December 2011. Date of onset of these cases
ranged from 25 September (week 38) to 8 December
(week 49). The first 62 cases were interviewed with a
trawling questionnaire covering travel history, contact
with other diarrhoea cases and food consumption dur-
ing the seven days prior to symptoms onset. From 14
December onwards, interviews of the 28 most recent
cases were undertaken with a lighter version of the
questionnaire focusing on consumption and place of
purchase of pork delicatessen.

During the interviews of the first 62 cases, 53 cases
(84%) reported eating cooked ham, 45 cases (73%)
Emmental cheese, 42 cases (68%) dried pork sau-
sages, 42 cases (68%) chicken, 38 cases (60%) minced
beef and 38 cases (60%) eggs. Dried pork sausages
were the only food item that appeared to have been
consumed more frequently than expected. We com-
pared this proportion with the consumption of controls
who were interviewed during a case control study on
the risk factors for Campylobacter infection: 46% of the
controls had consumed such products (week 44 to 51,
n=53, p<107 [8]).

In total, 87 of 9o of the cases reported eating pork deli-
catessen and the most common items consumed were
cooked ham (74 cases, 82%) and dried pork sausage
(58 cases, 65%). In addition, 42 interviewed cases
(47%) reported buying pork delicatessen at super-
market chain A, and 18 cases (22%), 16 cases (18%),
and 14 (16%) at supermarket chain B, C and D, respec-
tively. These results are not exclusive as about 33% of

FIGURE 1

the supermarket chain B’s clients are also clients of
supermarket chain A.

Health authorities of the European Union were first
alerted on the 9 December and regularly updated
through the Epidemic Intelligence Information System
(EPIS) and the Early Warning Response System (EWRS)
of the European Centre of Disease Prevention and
Control (ECDC). As of 16 January 2012, no other European
country has reported an excess of Salmonella enterica
serotype 4,[5],12:i:- in November and December 2011.

Microbiological investigation

The NRC performed subtyping on a selection of 129
monophasic variants with serotype 4,[5],12:i:- isolated
from cases between 2 November and 5 December 2011.

PulseNet-standardised Xbal pulsed-field gel elec-
trophoresis (PFGE) [9] multilocus variable number of
tandem repeats analysis (MLVA) subtyping [10] and
molecular typing based on the CRISPR polymorphisms
(Crispol subtyping) [11] revealed a major profile among
the epidemic isolates. It was characterised by a XTYM-
159 PFGE pattern (found on 12 of 13 tested strains), a
3-13-9-NA-211 MLVA profile (9 of 9 tested strains) and a
Crispol type 1 (87 of 129 tested strains). The antibiotic
resistance ASSulTe (resistance to ampicillin, strepto-
mycin, sulphonamide and tetracycline) was found on
all 33 tested strains. Those profiles are currently pre-
dominant in France, and it was therefore not possible
to distinguish with certainty between epidemic and
non-epidemic cases.

Salmonella enterica 4,[5],12:i:- cases reported by the National Reference Centre, by week of isolation at the primary

laboratory, France, 2011 (n=1,721)
100 -
90 -
80 -
70 4
60 -

50 A

Number of cases

40

30 -

20 4

10

123 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

20

Week 2011

www.eurosurveillance.org



Food investigation and trace-back

Loyalty cards

Epidemiological investigations pointed to a dried pork
sausage purchased principally at supermarket chain
A and consumed after week 44 2011. Therefore pur-
chases of pork delicatessen at supermarkets A and B
up to four weeks prior to symptom onset were investi-
gated by the DGAL using data recorded through super-
market loyalty cards.

Among the 9o interviewed cases, 39 provided the
number of their loyalty card for supermarket chain
A during the interview. For 17 cases no purchases of
dried pork sausage could be found. Of the 22 cases
with documented purchase of dried pork sausage, 15
had bought sausage from a French producer X and the
remaining seven cases bought sausages of seven dif-
ferent brands and origins from other producers. Dried
pork sausages from producer X represented less than
3% of supermarket chain A’s sales for this type of food
item.

Eleven loyalty cards from supermarket chain B were
collected. However, the supermarkets of chain B buy
products individually rather than centrally for the
whole chain, and the products are therefore not coded
in the central database and cannot be traced through
the loyalty card data.

Investigation at producer X

Forty-five lots of the pork sausage (one lot=8,000 sau-
sages) had been produced between 1 September and 15
December 2011. Between 1 October and 15 December,
80 to 100% of the sausages were distributed to super-
market chain A. The remaining lots were distributed to

FIGURE 2

Incidence rate, per 100,000 inhabitants and per region,
of Salmonella enterica 4,[5],12:i:- cases isolated by the
National Reference Centre, 31 October to 18 December
2011, France (n=337)
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other supermarket chains including chain B and others
used by the cases.

As of 15 December, the producer’s own checks on raw
materials and final products as well as food inspection
done during the outbreak investigation of 43 samples
(25 g per sausage per lot) of dried pork sausages pro-
duced between 24 August and 21 November resulted
negative for Salmonella.

The sausages had been distributed nationwide in met-
ropolitan France, the French department of La Reunion,
the French overseas territories of Saint Pierre and
Miquelon and French Polynesia, and also in Maurice
Island. In addition, there was secondary distribution by
supermarket chain A to Poland, Portugal and Slovenia.

Discussion

We describe a nationwide outbreak of salmonellosis
involving 337 identified cases of infection with the
Salmonella enterica serotype 4,[5],12:i:- between 31
October and 18 December 2011. The investigation indi-
cated dried pork sausage from producer X as being the
most likely source of the outbreak.

The incrimination of the dried sausage was supported
by the following findings: Firstly, an unusually high
proportion of the interviewed cases reported hav-
ing eaten dried sausage. Secondly, the proportion of
cases that had bought pork delicatessen in supermar-
ket chain A was much higher than the market share of
this supermarket chain among the different supermar-
ket chains in France. Thirdly, according to loyalty card
records from supermarket chain A, around 68% of the
cases’ purchases of sausages were sausages from pro-
ducer X. However producer X’s sausages represent less
than 3% of the sausages market share at supermarket
chain A. This discrepancy makes it likely that the vehi-
cle of infection was dried pork sausage from producer
X. Finally, the fact that more than half of the produc-
tion of producer X is sold through supermarket chain A
explains the high proportion of cases that purchased
dried pork sausage at supermarket chain A.

Public health measures were implemented on 16
December 2011: The DGAL ordered a withdrawal and a
recall with a press release and posters, which applied
to all supermarkets distributing the incriminated sau-
sage. As accurate identification of suspect lots was not
possible, the withdrawal/recall applied to all lots put
on the market between 1 October and 15 December,
considering the three months of shelf life of the prod-
uct. To be released on the market, newly produced lots
had to pass a reinforced sampling plan and a clearance
monitoring. Countries that received those sausages
from producer X or via the supermarket chains were
informed on 20 and 23 December through the Rapid
Alert System for Food and Feed (RASFF).

The use of the loyalty card from supermarket chain A
was important to identify the vehicle of infection and

21



the local producer involved in this outbreak. These
cards are used more and more and prove helpful in the
investigation of food-related outbreaks. Nevertheless
we should keep in mind that they do not necessar-
ily reflect the consumption of cases perfectly. For
instance, the card may not be used systematically, the
household can purchase foods in additional shops and
markets for which they have no loyalty cards, many
food products are consumed outside the household
and not recorded on the card, and the central database
of the supermarket does not always contain data on
all foods sold such as foods directly purchased by the
retailers. For these reasons the data have to be inter-
preted together with the results from epidemiological
and microbiological investigations.

That the producer and microbiological analysis did not
find Salmonella does not exclude contamination. The
limited number of samples and the processing of the
food (especially salting and drying) reduce the likeli-
hood of isolating the bacteria. Implementing checks
earlier in the process (before salting and drying) and
using additional methods of testing such as polymer-
ase chain reaction (PCR) should be considered.

The outbreak strain was the most common genotype of
Salmonella enterica serotype 4,[5],12:i:-. The low diver-
sity of genotypes among this serotype did not allow a
more specific case definition with the techniques used.

In this investigation we focused efforts on descrip-
tive epidemiology and detailed trace-back data from
loyalty cards. A case control study was not performed
because such a study may have shown an association
with sausage, but would not have contributed to the
identification of the brand name necessary to take con-
trol measures.

Conclusion

Considering the epidemiological investigation and trace
back results suggesting a link between Salmonella
enterica  4,[5],12:i:- infection and consumption of
dried pork sausages from producer X, and despite the
absence of positive sampling results on the sausages,
control measures including withdrawal/recall were
implemented. The epidemic peak has passed and the
number of cases has been at the usual level since week
52 2011.

Monophasic Salmonella enterica variants are becoming
predominant in the European Union [2,4-7 and personal
communication, European Centre for Disease preven-
tion and Control, 17 Jan 2011] and are increasingly
reported in humans, animals and food samples. This
is the second described outbreak in France involving
dried pork sausage, and indicates that this food item
might be a likely vehicle of infection and further out-
breaks in humans may be expected [12].

Given the limitations to detect Salmonella in dried sau-
sages, the ability of the standard reference method
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to detect of monophasic variant strains in dried sau-
sages is questionable. Additional methods should be
explored in order to improve monitoring protocols.
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From October to December 2011, an outbreak of 26
cases of cryptosporidiosis occurred in a day-care
centre in Gipuzkoa, Spain. The infection spread from
person to person and affected 24 children under
two years of age (attack rate: 38%) and two caregiv-
ers. Cryptosporidium oocysts were observed in 10
of 15 samples. During 2010, only four cases of crypt-
osporidium were detected in Gipuzkoa, and 27 overall
in Spain.

On 24 November 2011, a paediatrician notified the epi-
demiological surveillance service of Gipuzkoa (Basque
Country, northern Spain) of a child with diarrhoea in
whose stools oocysts of Cryptosporidium had been
isolated, as well as of an unusually large number
of children with diarrhoea who attended the same
day-care centre as the first child. All were tested for
Cryptosporidium because our laboratory has a policy
of testing for this microorganism in samples from
children under the age of five years. In this paper, we
present the epidemiological, environmental and para-
sitological research undertaken to study the outbreak
and report the measures taken to control it.

Background

Cryptosporidium is a coccidian parasite. Its infectious
forms, oocysts, are excreted in the host’s faeces.
The principal zoonotic reservoirs are humans, cattle
and other domestic animals. It is transmitted by the
faecal-oral route: person-to-person or from animal to
person, as well as by ingestion of contaminated water
or food. Extensive outbreaks have been reported to
be associated with transmission through drinking
water or related to swimming pools [1,2]. On the other
hand, transmission between humans has resulted in
outbreaks in day-care centres with incidence rates of
30-60% [3-7]. Given that oocysts are resistant to chlo-
rine, it is essential that properly functioning filtration
systems are used for the safety of public water sup-
plies [8].
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The median incubation period in humans is seven days
(range: 2-14 days). Oocysts are found in stools an
average of seven days after the end of signs and symp-
toms, and in most cases they stop being excreted two
weeks after symptoms have resolved. The most com-
mon signs and symptoms include watery diarrhoea,
abdominal pain, vomiting and fever. In immunocompe-
tent patients, the infection is self-limiting, lasting for
up to 20 days (mean of 10 days) [7].

During 2010 and the first 25 weeks of 2011, 46 cases of
cryptosporidiosis were notified to the Spanish National
Microbiology Surveillance System. Thirty-one of these
cases were children aged between one and four years,
followed by nine children aged five to nine years [9].
Data from other countries in Europe are diverse and
notification rates during 2009 vary considerably
between countries, with 10 per 100,000 in Ireland,
4.37 per 100,000 in Belgium and 1.35 per 100,000 in
Germany [10].

Outbreak investigation

An active search for cases in the day-care centre was
undertaken, by three primary care paediatricians and
the Microbiology Unit of the referral hospital. A case
was defined as a child or staff of the day-care centre
who presented between 1 October and 20 December
2011 with frequent, non-bloody, watery diarrhoea,
and/or in whose stool Cryptosporidium oocysts had
been isolated. The following variables were recorded
for the detected cases: sex, age, date of onset, clinical
signs and symptoms, diarrhoea in people living in the
same household, and complications.

Samples were taken for microbiological and para-
sitological analysis. Cryptosporidium oocysts were
detected by extension on microscope slides, dry-
ing, Auramine O staining and observation at 4oo0x
magnification in an epifluorescence microscope.
The samples were also investigated for the following
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microorganisms: Salmonella, Shigella, Campylobacter,
Aeromonas and Yersinia enterocoliticus. The labora-
tory does not look systematically for viruses until the
number of suspected cases increases in the popula-
tion. Cases went up in our community in the last week
of December 2011.

The epidemic curve confirmed that an outbreak was
ongoing and showed a person-to-person pattern of
transmission (Figure). Twenty-six individuals fulfilled
the case definition, with onset of symptoms on 14
October in the first case and on 6 December in the last.
All those affected presented with diarrhoea and the
duration of illness was five to 30 days, with irregular
occurrence of symptoms. All except two of the children
were seen by a paediatrician and none received drug
treatment. The day-care centre occupies a three-story
building, with two classrooms on each floor.

At the time of the study, 63 children between o and
two years of age attended the day-care, as well as the
staff that consisted of six caregivers. There were 39
1—2-year-olds in classroom 2 (ground floor) and class-
rooms 3 and 4 (first floor), 13 in each. In classroom 1
(ground floor) and classrooms 5 and 6 (second floor),
there were 24 o-1-year-olds, eight in each. A total of
24 children fell ill (attack rate: 38.1%), and only three
of them were in the group of o-1-year-olds. Children
shared some activities by age group. The Table lists
the number of children affected and the attack rates in
each classroom. Two caregivers also fell ill.

Three household contacts reported diarrhoea during
the outbreak period, but their aetiology was not deter-
mined. There were no complications except in a pair of
two siblings who both lost weight. In the microscopic
analysis, Cryptosporidium spp. oocysts were isolated
in 10 of 15 stool samples, and no other enteropathogen
was found in any of the samples studied.

FIGURE

Cases of diarrhoea caused by Cryptosporidium spp. in a
day-care centre, Gipuzkoa, Spain, October-December 2011
(n=26)
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Environmental investigation

and control measures

In addition, an environmental investigation was also
undertaken by the local public health technicians.
Information on hygiene practices and water usage
was collected. The investigation detected deficiencies
in hygiene procedures in the day-care centre. Single
use paper towels were not available in any of the risk
areas. Besides, the hot water system was damaged
during the period of the outbreak and only cold water
was available.

As soon as the outbreak was confirmed, strengthening
of hygiene measures was recommended to the staff
of the day-care centre, and they were asked to advise
taking children to their paediatrician in the event of
more cases. The recommended measures involved cor-
recting the above-mentioned deficiencies, improving
compliance with universal hygiene rules and, given
the characteristics of the microorganism (resistance to
chlorine), cleaning surfaces with 3% hydrogen perox-
ide [8]. All measures recommended were implemented
within 24-48 hours.

A letter was sent to the parents informing them of the
outbreak and advising good hygiene practices. In addi-
tion, they were told that those with diarrhoea must not
to use public swimming pools or other recreational
water facilities for the duration of the outbreak [7,8].

Discussion

Although it is assumed that the most common trans-
mission is through water [11], water was not considered
in the outbreak described here because no additional
cases were detected in the local population, the chil-
dren did not engage in water activities and they only
drank bottled water. The epidemiological curve shows
that the first two cases occurred in October 2011 in
the same classroom (ages 1-2 years), and that it was
transmitted to other children that shared the same
classroom and/or activities. In the classrooms of the
o-1-year-olds, only three cases occurred; it is impor-
tant to note that the index case was a relative of a case

TABLE

Number of cryptosporidiosis cases and attack rate in each
classroom of a day-care centre, Gipuzkoa, Spain, October-
December 2011 (n=24)

Age Number of Number of

Classroom Attack rate

(years)  exposed cases

Ground floor

Classroom 1 0-1 8 o 0%

Classroom 2 1-2 13 4 31%
First floor

Classroom 3 1-2 13 10 77%

Classroom 4 1-2 13 7 54%
Second floor

Classroom 5 0-1 8 o 0%

Classroom 6 0-1 8 3 37.5%
Total 63 24 38.1%
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in the classrooms of the 1—2-year-olds. Consistent with
descriptions in the literature [7,12], the illness in this
Cryptosporidium outbreak was mild and self-limiting
with a relatively long duration.

It is known that the infective dose for Cryptosporidium
is relatively low (one to 10 oocysts) and affected individ-
uals excrete a large number of oocysts (up to 10%)" [12].
In our reference hospital, which covers a population
of 75,000 inhabitants, four positive Cryptosporidium
cases were detected during 2010, and 17 in 2011. Of
these 17 cases, 10 were children in the studied day-
care centre.

Further, though routine laboratory tests to determine
whether stool samples contain parasites and/or eggs
do not identify species of Cryptosporidium. On this
occasion, the fact that our laboratory has a policy of
testing for this microorganism in under-fives made
it possible to identify the aetiology of the outbreak.
Although national coverage is not guaranteed, 27
cases were notified to the surveillance system in Spain
during 2010. Our laboratory, which covers 0.15% of the
Spanish population, notified four cases. This strongly
suggests that cryptosporidiosis is an underdiagnosed
disease in Spain.

Once the outbreak was declared, efforts were made to
detect and remedy problems, as well as the application
of stringent hygiene by caregivers as described above,
and seemed to be effective in stopping the spread of
the infection. Depletion of susceptible hosts could also
be considered as a possible reason that stopped the
outbreak. Nevertheless, probably thanks to the imple-
mented measures, children under the age of one year
were practically not affected, except for those who had
close contact with one of the older cases. The Food and
Drug Administration (FDA) approved the usage of nita-
zoxanide as first choice drug against Cryptosporidiosis
[8]. However, in this case the drug was not prescribed
as it was not readily available and all cases recovered
naturally. The possibility of excluding affected children
from the centre was considered, but discarded due to
the lack of consensus in the literature on its effectivity,
as well as the high social cost [3,13-15].

*Erratum: The number 108 was corrected on 3 February
2012.
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