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On 29 January 2012, the first case of measles in 
Elche, Spain, since 2001 was notified through the 
epidemiological surveillance system of the Valencian 
Community. As of 9 March, 109 cases have been noti-
fied. The outbreak started in a neighbourhood where 
the vaccination coverage of the population is inade-
quate. This report highlights the need to vaccinate the 
susceptible population and also points to the impor-
tance of developing coordinated measures between 
public health centres and hospital preventive services. 

Outbreak description
On 29 January 2012, a 13-year-old child was diagnosed 
with suspected measles at the emergency service of 
the Hospital General Universitario of Elche (HGUE), 
Spain. The infection was confirmed by serology (IgM 
positive) at the hospital.

By 9 March, 109 cases in Elche have been confirmed 
through serology or an epidemiological link to con-
firmed cases (Figure 1). Of the 109 cases, 44 were noti-
fied from the same neighbourhood, Los Palmerales, 
where the index case lived (Figure 2). The mean age of 
the cases was 15 years (range: 25 days to 50 years). A 
total of 42 cases were adults aged from 20 to 50 years; 
37 of the cases were children aged from 25 days to four 
years. Eight cases were aged under one year. Among 
the young adult cases, three were pregnant.

Of the 109 cases, 80 were diagnosed in the emergency 
services of the HGUE (66 cases) and the Hospital of 
Vinalopo in Elche, far from the HGUE, on the other side 
of the city (14 cases). Eleven of the 80 cases examined 
in the emergency services were admitted to inpatient 
care because of the following: impaired general condi-
tion (n=6), pneumonia (n=2), bronchitis (n=2) or otitis 
(n=1). Their ages ranged from 25 days to 17 years; the 
mean duration of hospitalisation was four days (range: 
two to seven days).

Cases not diagnosed at hospital (n=29) were diag-
nosed at primary healthcare centres.

Of the 109 cases, 66 had not been vaccinated with 
measles-mumps-rubella (MMR) vaccine (Table 1). A 
total of 28 cases had received the first dose of MMR 
vaccine; two cases had received both doses.

Four of the cases were healthcare workers in the HGUE: 
two were working in the emergency service; they were 
not vaccinated against measles, The MMR vaccination 
status of the other two was unknown: these cases had 
no direct link with the measles patients treated in the 
hospital.

Background
Measles is a highly contagious viral disease that can 
be prevented by a safe and effective vaccine, such as 
the measles-mumps-rubella (MMR) vaccine [1]. It is 
recommended that the MMR vaccine be given in two 
doses. The vaccine was introduced into the vaccination 
schedule in Spain in 1981. In the Valencian Community 
– one of the autonomous communities of Spain – the 
first dose is given at 15 months of age and the second 
at the age of five years [2].

As this infectious disease is preventable, a plan of 
action for measles elimination was implemented in 
Spain in 2001 [3]; the objective was expected to be 
achieved by 2005. In spite of the efforts made, how-
ever, there have been some measles outbreaks among 
the autonomous communities of Spain. The deadline 
for the elimination goal has therefore been postponed, 
in line with the plan of the World Health Organization 
Regional Office for Europe to eliminate measles and 
rubella by 2015 [4].

One of the strategies of the plan of action has been 
to enhance the epidemiological surveillance sys-
tem at the national level, in order to facilitate early 
detection of measles cases and transmission control. 
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Consequently, in the Valencian Community, measles 
notification is mandatory [5]. Another important strat-
egy has been to increase the measles vaccination cov-
erage: the target vaccination coverage is above 95% for 
the first and second MMR doses).

In 2010, four cases of measles were notified in the 
Valencian Community: three of them were laboratory 
confirmed, imported from France. The fourth case 

was confirmed by epidemiological link to the labora-
tory-confirmed cases [6]. In 2011, the number of noti-
fied cases increased to 236. Most were notified in the 
Valencia health department (120 cases); 30 cases were 
notified in Alicante.

The city of Elche, with a population of 230,354, is 
located 25 km from Alicante. Until the outbreak 
described here, the last case of measles in Elche was 

Figure 1 
Confirmed measles cases in Elche, Spain, 29 January–9 March 2012 (n=109)
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Figure 2
Confirmed measles cases in Los Palmerales, Elche, Spain, 29 January–9 March 2012 (n=44)
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notified in 2001. In 2011, The MMR vaccination cover-
age was 96.4% for the first dose (measured between 
12 and 24 months of age) and 90.4% for the second 
dose (measured between the ages of three and seven 
years) [7].

There are a number of groups with low vaccination 
coverage in Elche. These include people living in Los 
Palmerales, a neighbourhood near the HGUE. In this 
neighbourhood, people of Roma ethnicity are the main 
ethnic group, many of whom refuse vaccination due to 
cultural objections [8,9]. Other groups are also at risk: 
children younger than 15 months who have not received 
the first dose of MMR vaccine, because vaccination is 
not indicated; some children who have received only 
one dose and who have not developed a full immune 
response; and adults aged between 20 and 45 years 
who did not receive the MMR vaccine, because it was 
not included in the vaccination schedule when they 
were young, and who have not been affected by mea-
sles. Non-immunised young healthcare professionals 
in the hospitals are also a susceptible group [10].

Control measures
As there were reports of eight measles outbreaks, 
with a total of 236 cases, elsewhere in the Valencian 
Community in 2011 [11], preventive measures have 
been taken in Elche since 11 January 2012. They con-
sisted of information sessions, mainly given to the 
staff in the HGUE emergency services as well as to 
the coordinators of the primary care centres. Once the 
outbreak was declared in Elche (on 29 January), these 
measures were extended to other clinical services. In 
addition, a catch-up vaccination campaign against 
measles was implemented, between 6 and 17 February, 
among the healthcare professionals aged from 20 to 
45 years, particularly those working in the services of 
paediatrics, emergencies, obstetrics and oncology: 56 

doses of MMR vaccine have been given and 98 blood 
tests have been carried out to check immunity against 
measles.

In order to prevent intrahospital transmission, it 
was recommended that suspected measles cases be 
attended only by staff who have a documented sero-
logical measles immunity or documented vaccination. 
In addition, new staff are being tested and we are also 
working to increase the percentage of vaccinated staff 
among the healthcare workers younger than 45 years 
of age.

In addition, a practical guide was distributed among 
the healthcare professionals who work at the primary 
health care centres. It encourages staff to treat sus-
pected cases as outpatients and to send just the severe 
cases to hospital emergency services, where triage of 
patients with fever and rash is carried out in order to 
assess them promptly.

At the community level, the Public Health Center in 
Elche has been responsible for monitoring and con-
trolling the outbreak through enhancing the MMR vac-
cination coverage. The actions taken in the city have 
been as follows: to move forward the first dose of MMR 
vaccine from 15 months to 12 months of age; to keep 
suspected cases isolated at home; to move forward the 
second dose of MMR vaccine to children younger than 
four years of age who have been in contact with a sus-
pected case (ensuring that there is an interval of four 
weeks between the first and second dose); and carry-
ing out catch-up vaccination for children older than five 
years of age and adults younger than 45 years of age 
in Elche.

On 14 February, 323 doses of MMR vaccine were admin-
istered in Los Palmerales (Table 2).

Table 1
Confirmed measles cases by age group and MMR vaccination status, Elche, Spain, 29 January–9 March 2012 (n=109)

Age group
 

 MMR vaccination status

Total1 dose 2 doses Unknown Unvaccinated

n n n n

≤15 months 3 0 0 15 18
16 months–4 years 9 0 1 9 19
5–9 years 3 1 1 7 12
10–14 years 2 0 0 6 8
15–19 years 6 1 2 1 10
20–24 years 3 0 3 11 17
25–29 years 1 0 3 2 6
30–34 years 1 0 1 8 10
35–39 years 0 0 0 3 3
≥40 years 0 0 2 4 6
Total 28 2 13 66 109

MMR: measles-mumps-rubella.
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Discussion
Elche is experiencing an ongoing measles outbreak. 
Even though the MMR vaccination coverage is high in 
the city, measles has been easily spread in pockets of 
unvaccinated people. The virus has been transmitted 
to children under 15 months of age and to people with 
incomplete vaccination.

The high number of patients diagnosed with measles 
at the emergency service of the HGUE has been due to 
the proximity of the most affected areas, including Los 
Palmerales, to the hospital.

The high number of doses MMR vaccine given in Los 
Palmerales in mid-February, in addition to other actions 
taken in the city – lowering the ages of the first and 
second doses of MMR vaccine administration, as well 
as vaccinating children older than five years of age and 
young adults who had not received both doses – may 
have a positive effect in controlling the outbreak.

Coordinated work among the hospital and public health 
services has been an important factor in ensuring that 
the appropriate measures have been undertaken and 
that the status of the outbreak is reported, giving accu-
rate and timely information.
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We report on the sequence type and beta-lactamase 
content of 174 carbapenem-resistant Acinetobacter 
baumannii isolates recovered from clinical speci-
mens during 2010 and 2011 in a tertiary care hospital 
in central Greece. Carbapenem resistance was asso-
ciated mainly with carriage of the blaOXA-23 gene (in 
72.4% of the isolates). To our knowledge, this is the 
first description of A.  baumannii strains producing 
OXA-23 in Greece. During 2011, in our hospital they 
rapidly ‘replaced’ the previously predominant OXA-58-
positive A. baumannii strains.

Previous studies have documented the predominance 
of oxacillinase (OXA)-58-producers among carbap-
enem-resistant Acinetobacter baumannii in Greek 
hospitals [1]. Here, we report the isolation of OXA-23-
producing A. baumannii from clinical specimens taken 
in 2010 and 2011 at the University Hospital of Larissa 
in central Greece. To the best of our knowledge, this is 
the first description of OXA-23-producing A. baumannii 
in this country.

Background
A.  baumannii has emerged as a leading cause of 
nosocomial infections, particularly among critically 
ill patients in intensive care units [2].  A.  baumannii 
clinical isolates are commonly resistant to multiple 
antimicrobial drug classes and have the ability to sur-
vive in the environment for prolonged periods of time, 
which facilitates their persistence in hospitals [3]. 
Carbapenems have been widely used to treat infections 
caused by the microorganism but a trend of increasing 
resistance to these antibiotics associated with the pro-
duction of acquired carbapenem-hydrolysing OXA-type 
class D beta-lactamases has been reported worldwide 
[4]. Three distinct groups of such acquired beta-lacta-
mases, OXA-23-like, OXA-24/40-like and OXA-58-like, 
have been described [4].

Collection and analysis of isolates
The University Hospital of Larissa has 600 beds, with 
medical, surgical and paediatric subspecialties and 
one intensive care unit. It serves as one of the main 
tertiary care hospitals in the district of Thessaly, which 
has a population of 1,000,000 inhabitants.

Examination of records kept by the infection con-
trol committee of the University Hospital of Larissa 
showed that carbapenem-resistant A.  baumannii was 
isolated more frequently in 2011 than in 2010 (2.1 vs 
1.5 cases, respectively, per 1,000 patient-days), while 
the overall isolation rates of A.  baumannii remained 
essentially similar (2.1 and 2.0 cases per 1,000 patient-
days, respectively). Furthermore, it was noticed that 
the carbapenem-resistant A. baumannii isolates recov-
ered during 2011 exhibited higher meropenem mini-
mal inhibitory concentrations (MICs), ranging from 
128 to 256 mg/L, with both MIC50 and MIC90 values at 
256 mg/L. For the isolates from 2010, the range was 
16–256 mg/L, with MIC50 and MIC90 values at 24 and 32, 
respectively). These findings prompted us to explore 
any changes in the A. baumannii population.

We therefore in December 2011, after the annual evalu-
ation of the infection control committee, studied retro-
spectively single carbapenem-resistant A.  baumannii 
clinical isolates (i.e. one per patient) obtained during 
July to December 2010 (n=47) and those from January 
to December 2011 (n=127). The isolates were recovered 
from various clinical specimens including, in descending 
frequency, bronchial secretions, blood, pus and urine. 
When necessary, species identity was confirmed with 
VITEK 2 (bioMérieux, France) and/or detection by PCR 
of blaOXA-51 the intrinsic carbapenemase gene of A. bau-
mannii [5]. MICs of various antimicrobials, including 
imipenem and meropenem, were re-determined by the 
Etest (bioMérieux, Sweden). Susceptibility status was 
defined according to the latest European Committee 
on Antimicrobial Susceptibility Testing breakpoints [6]. 
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All 174 isolates were typed by three loci-sequencing 
typing [5,7]; allele numbers and sequence types were 
assigned based on the information in the respective 
databases. Identification of CHDL-encoding genes and 
mapping of their genetic environment were performed 
by PCR assays and sequencing of the respective ampli-
cons, as described elsewhere [8,9].

Characteristics of the carbapenem-
resistant A. baumannii population
Of the 174 carbapenem-resistant A.  baumannii iso-
lates, 125 (71.8%) carried blaOXA-23, 48 (27.6%) carried 
blaOXA-58 and one (0.6%) was positive for both genes. 
The majority of blaOXA-58 carriers (n=42) were isolated 
during 2010. Five of the blaOXA-23 carriers were isolated 
in late 2010 from patients in the intensive care unit. 
The first two were isolated from patients in October 
2010. The first patient was in their mid20s and the sec-
ond in their early 70s. Both patients had no previous 
medical history of underlying disease such as diabe-
tes, cancer or immunosuppression before being hos-
pitalised. These two patients had been treated for at 
least two weeks before the isolates were cultured and 
their infections (both bacteraemia) were considered as 
hospital acquired, as was the case for the remaining 
patients infected with OXA-23-producing A.  bauman-
nii. Medical records of the first two patients did not 
indicate prior hospitalisation in the past six months 
or any travel abroad. It is therefore possible that OXA-
23-positive A. baumannii had already circulated in the 
hospital.

Environmental screening was not carried out. We can-
not provide reliable hypotheses regarding potential 
routes of introduction of OXA-23 producers to the 
hospital. Among the carbapenem-resistant A.  bau-
mannii isolates detected in 2011, the blaOXA-23 carriers 
predominated (120/127; 95%): 43 were isolated from 
patients in the intensive care unit and the rest from 
various medical (n=60) and surgical wards (n=17). Of 
the other seven isolates, recovered in a sporadic fash-
ion throughout 2011, six were positive for blaOXA-58 and 
one carried both blaOXA-58 and blaOXA-23. According to 
the three loci-sequencing typing, 24 blaOXA-58-positive 
isolates belonged to sequence type (ST) 106, 23 to 
ST201 and one exhibited a novel allelic profile (2-1-2). 
ST101 was prevalent among blaOXA-23 carriers (n=101), 
the remaining 24 isolates being classified as ST201. 
The isolate harbouring both carbapenemase genes 
belonged to ST106. The isolation frequency of the iso-
lates is shown in the Figure.

Apart from resistance to at least one carbapenem (imi-
penem and/or meropenem), all 174 isolates exhibited 
resistance to multiple drugs including penicillin-inhibi-
tor combinations, oxyimino-cephalosporins, aminogly-
cosides and fluoroquinolones. All were susceptible to 
colistin. The blaOXA-23-positive isolates were generally 
inhibited by higher concentrations of meropenem as 
compared with blaOXA-58 carriers. This is consistent with 
previous findings indicating that OXA-23 confers to 

A.  baumannii higher levels of carbapenem resistance, 
as compared with OXA-58, although both enzymes 
exhibit relatively weak carbapenemase activities [10]. 
The genetic environment of blaOXA-23 gene was investi-
gated in 20 isolates representing all sequence types 
and beta-lactamase combinations found. In all cases, 
blaOXA-23 occurred as part of the previously character-
ised Tn2006 transposon bracketed by two ISAba1 
(insertion sequences) in opposite orientation [9].

Discussion
During 1999 to 2009, A.  baumannii strains carry-
ing the blaOXA-58 carbapenemase gene predominated 
among carbapenem-resistant isolates of this spe-
cies in the hospital flora in various Mediterranean 
countries including Italy, Greece, Lebanon and Turkey 
[1,11]. Since 2009, isolation of A.  baumannii produc-
ing the OXA-23 carbapenemase has been increasingly 
reported in European countries [12-14]. Of note, a mas-
sive ‘replacement’ of OXA-58 A. baumannii by OXA-23 
producers, similar to that observed here, has recently 
been described in Italian hospitals [15]. It was hypothe-
sised that the higher carbapenem MICs of the blaOXA-23- 
positive isolates may provide a selective advantage in 
the hospital setting. Yet, the change of the A. bauman-
nii population seen in our study was too abrupt to be 
explained by the operation of carbapenem selective 
pressure alone. Whatever the reasons for the shift in 

Figure 
Isolation frequencies of carbapenem-resistant 
Acinetobacter baumannii strains, University Hospital 
of Larissa, Thessaly, Greece, July 2010–December 2011 
(n=174)
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the A. baumannii population, the spread of strains pro-
ducing OXA-23 seems to reflect a global trend towards 
a predominance of blaOXA-23 carriers belonging to the 
international clonal lineages I and II [16,17]. Spread 
of multidrug-resistant strains producing OXA-23 may 
aggravate the therapeutic problems caused by this 
species by further limiting treatment options.

It is highly likely that similar changes have also 
occurred in the A.  baumannii population in tertiary 
care hospitals in the major urban centres of Greece, 
Athens and Thessaloniki. The available resources 
however, have been almost exclusively allocated to 
detecting and containing carbapenemase-producing 
Enterobacteriaceae. Yet, we believe that a low-cost 
study involving a limited number of sentinel hospitals 
would provide a comprehensive picture regarding the 
A. baumannii strains circulating in this country.

Hospital personnel have been informed about our 
findings and infection control measures have been 
reinforced.
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We used a sentinel general practitioner (GP) network 
to conduct surveillance for laboratory-confirmed influ-
enza amongst patients presenting with influenza-like 
illness (ILI) in Victoria, Australia in 2011. The test-
negative variation of the case control study design 
was used to estimate effectiveness for seasonal tri-
valent influenza vaccine. Cases and controls were ILI 
patients that tested positive and negative for influ-
enza, respectively. Vaccination status was recorded by 
GPs and vaccine effectiveness (VE) was calculated as 
(1-adjusted odds ratio)x100%. There were 529 patients 
included in the study, of which 29% were influenza-
positive. Twelve percent of study participants were 
reported as vaccinated, 6% of cases and 15% of con-
trols. Adjusted VE against all influenza was 56%, but 
not statistically significant. There was generally little 
variation in VE estimates when stratified by virus type 
and subtype, which is consistent with good matches 
between circulating strains and the vaccine strains. 
The VE was higher among adults of working age than 
among children.

Introduction
Victoria accounts for approximately 25% of Australia’s 
population of 23 million people. It has a temper-
ate climate, and the influenza season usually occurs 
between June and October. Each season, the Victorian 
Infectious Diseases Reference Laboratory uses a net-
work of sentinel general practitioners (GPs) to con-
duct surveillance for influenza-like illness (ILI) and 
laboratory-confirmed influenza. The system has been 
operational since 1998, with an average of 60 GPs par-
ticipating each year. This surveillance system is used 
to estimate vaccine effectiveness (VE) of the seasonal 
influenza vaccine.

Seasonal influenza vaccination in Australia is a pub-
licly funded programme. The Australian government 
provides free influenza vaccination to all Australians 
aged 65 years and older, Aboriginal and Torres Strait 
Islander people over 15 years of age, pregnant women 
and individuals aged six months and older with medi-
cal conditions predisposing to severe influenza [1]. 

Individuals may also be vaccinated outside the funded 
programme, such as through workplaces. The influ-
enza virus composition of the seasonal trivalent 
influenza vaccine (TIV) in Australia in 2011 was A/
California/7/2009 (H1N1)-like virus, A/Perth/16/2009 
(H3N2)-like virus, and B/Brisbane/60/2008-like virus 
(of the B/Victoria/2/87 lineage) [2].

Here we use the results from laboratory-confirmed 
influenza surveillance in Victoria to estimate TIV effec-
tiveness in 2011 using the prospective test-negative 
variation of the case control study. This design has 
been used in Europe, North America and Australia 
[3-6]. We aimed to calculate type- and subtype-specific 
VE estimates and used them in combination with sur-
veillance data to make inferences how well the 2011 
seasonal TIV matched circulating strains. The strain 
composition recommended for use in the 2011 south-
ern hemisphere influenza vaccine was the same as the 
one subsequently used in the 2011/12 northern hemi-
sphere seasonal vaccine [7].

Methods
In 2011, 97 GPs participated in the surveillance system 
which operated from 2 May to 30 October inclusive. 
Advertising in GP circulars was used to encourage GPs 
to participate in the programme and targeted recruit-
ment was undertaken in geographical areas consid-
ered to be poorly represented.  A relatively even and 
widespread distribution suggested adequate represen-
tation of the 97 GPs throughout the metropolitan and 
most rural areas of the state. GPs reported the total 
number of consultations per week from which propor-
tions were calculated as the number of ILI patients per 
1,000 consultations. ILI was defined as fever (or history 
of fever), cough, and either fatigue or malaise [8]. GPs 
were asked to collect a nose and/or throat swab from 
patients with an ILI within four days of the onset of the 
patient’s symptoms and provide data on the patient’s 
age, sex, date of symptoms onset, influenza vaccina-
tion status in 2011 and 2010, date of vaccination and 
presence of comorbid conditions for which influenza 
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vaccination is indicated. Patients were chosen for 
swabbing at the discretion of the GP.

To test for influenza viruses, RNA was extracted from 
clinical specimens using a Corbett extraction robot fol-
lowed by reverse transcription using random hexamers. 
cDNA was amplified using an ABI-7500 Fast Real-Time 
PCR System incorporating primers and probes specific 
for the detection of type A, B and C influenza viruses. 
Samples that tested positive for influenza type A in this 
assay were subtyped in a second real-time PCR assay 
incorporating primers and probe specific for influenza 
A(H1N1)pdm09, A(H1) (non-pandemic) and A(H3) hae-
magglutinin genes.

VE was defined as (1-adjusted odds ratio)x100%, where 
the odds ratio is the ratio of odds of laboratory-con-
firmed influenza cases being vaccinated to the odds 
of controls (those that tested negative for influenza) 
being vaccinated. Logistic regression was used to cal-
culate odds ratios and 95% confidence intervals that 
were adjusted for the variables of age group, month of 
specimen collection and comorbidity. There was not 
sufficient statistical power to generate age-specific 
VE estimates for the age group ≥65 years or to further 
stratify the age group of 0–19 year-olds. Patients were 
excluded from the VE analysis if vaccination status was 
unknown, if the date of symptom onset was unknown or 
if there was an interval greater than four days between 
symptom onset and specimen collection, based on the 

decreased likelihood of a positive result after this time 
[9,10]. Patients were considered not vaccinated if there 
was less than 14 days between the date of vaccination 
and symptom onset. All analyses were conducted using 
Stata (version 10.0; StataCorp LP). The chi-squared test 
was used to compare proportions, with p<0.05 consid-
ered statistically significant.

Results
Participating GPs reported seeing a total of 194,295 
patients during the reporting period, of whom 945 
(0.5%) met the ILI case definition, a proportion that 
was consistent with previous years. As the reporting of 
ILI cases is not identifiable and separate to those who 
are swabbed (for whom data are recorded on a labo-
ratory test request form), we are unable to assess any 
demographic or vaccination status differences between 
those who were swabbed and those who were not. Of 
the 945 ILI cases, 665 (70%) were swabbed and 185 
(28%) tested positive for influenza. In general, influ-
enza A(H1N1)pdm09 predominated during the first half 
of the season, A(H3) during the middle to latter part, 
whilst cases of influenza B were detected throughout 
(Figure). One case of influenza type C infection was 
also detected.

We excluded 136 swabbed patients (20%) from the VE 
analysis due to unknown vaccination status (n=25), 
unknown date of symptom onset (n=44) or more than 
four days between symptom onset and specimen 

Figure
Influenza-positive and -negative patients at sentinel general practices by week, Victoria, 2 May to 30 October (n=665)
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collection (n=80); some were excluded for more than 
one reason. The case of influenza type C infection was 
also excluded. There was no statistically significant 
difference between the swabbed patients that were 
included and those that were excluded from the study 
by vaccination status (p=0.11), influenza positivity 
(p=0.07), age group (p=0.72), presence of a comorbid 
condition (p=0.21) or vaccination in 2010 (p=0.10).

Of the 529 patients included in the study, 155 (29%) 
were cases and 374 (71%) were controls. Cases were 
significantly younger than controls (p=0.004) and 
more common in August and September (p<0.001), 
but there was no statistically significant difference 
between cases and controls by sex (p=0.31) (Table 
1). There was no statistically significant difference 
between cases and controls with respect to presence 
of a comorbidity recommended for influenza vaccina-
tion (p=0.15), although those with a comorbid condi-
tion were more likely to be older (p<0.001) and to be 
vaccinated (p<0.001). Being vaccinated in 2010 was not 
associated with testing positive for influenza (p=0.21), 
but was associated with older age (p<0.001) and with 
vaccination in 2011 (p<0.001).

Of the 529 patients eligible for the VE analysis, 65 
(12%) were reported as vaccinated, with a statistically 
significant difference between cases (6%) and con-
trols (15%) (p=0.008) (Table 2). No cases of influenza 
A(H1N1)pdm09 were reported as vaccinated. The pro-
portion vaccinated was significantly higher in older 
age groups (p<0.001), but there was no statistically 

significant difference between those vaccinated and 
not vaccinated by month of testing (p=0.63).

There was little difference in the overall crude (60%) 
and adjusted (56%) point estimates for VE against all 
influenza, although only the crude estimate was sta-
tistically significant (Table 3). Although slightly higher 
against influenza A(H1N1)pdm09, age-adjusted VE esti-
mates were generally consistent when stratified by 
type and subtype, however, 95% confidence intervals 
for estimates in the age group of 0–19 year-olds were 
very wide. Crude VE against influenza A(H1N1)pdm09 
was 100% because none of 24 cases with confirmed 
influenza A(H1N1)pdm09 were vaccinated, but the VE 
was reduced after adjustment.

A sensitivity analysis conducted by restricting inclusion 
of cases and controls to the influenza season in 2011 
when cases are more likely to be detected (the period 
from 20 June to 30 October when at least one influ-
enza case was detected in consecutive weeks) resulted 
in changes to the point estimates from 0% to 1%. Not 
censoring patients for whom there were more than four 
days between symptom onset and specimen collection 
reduced the crude and overall adjusted VE estimates 
from 0% to 25% and from 2% to 14%, respectively.

Discussion
Using a population of patients with ILI who consulted 
sentinel GPs in Victoria, Australia, we have estimated 
a moderate effectiveness of 56% for the 2011 seasonal 
TIV against all influenza, although this was not statisti-
cally significant. VE estimates for the age group of 0-19 
year-olds (childhood) were lower and considerably less 
precise than those for the age group of 20-64 year-
olds. This is consistent with our observations in pre-
vious years which have highlighted the utility of this 
GP surveillance programme for estimating VE among 
working age adults who comprise most of the surveil-
lance population [11,12].

Table 2
Number and vaccination status of cases and controls by 
age group, vaccine effectiveness study, Victoria, 2 May to 
30 October (n=529)

Age group (years)
0–19 20–64 ≥65 Total

Controls
n 108 249 17 374

Vaccinated (%) 2 (2) 43 (17) 10 (59) 55 (15)

All influenza 
cases

n 67 85 3 155
Vaccinated (%) 1 (1) 6 (7) 3 (100) 10 (6)

Influenza 
A(H1N1)pdm09 
cases

n 4 20 0 24

Vaccinated (%) 0 (0) 0 (0) 0 (0) 0 (0)

Influenza A(H3) 
cases

n 24 29 1 54
Vaccinated (%) 0 (0) 3 (10) 1 (100) 4 (7)

Influenza B 
cases

n 37 30 2 69
Vaccinated (%) 1 (3) 1 (3) 2 (100) 4 (6)

Table 1
Characteristics of cases and controls, vaccine effectiveness 
study, Victoria, 2 May to 30 October (n=529)

Number of 
controls (%)

Number of 
cases (%) p value

Sex
Femalea 189 (51) 86 (55) 0.31

Age
0–19 years 108 (29) 67 (43)

0.00420–64 years 249 (67) 85 (55)
≥65 years 17 (5) 3 (2)

Month of swab collection
May 71 (19) 2 (1)

<0.001

June 64 (17) 1 (<1)
July 59 (16) 30 (19)
August 107 (29) 74 (48)
September 49 (13) 39 (25)
October 24 (6) 9 (6)

Comorbid conditionb 43 (13) 12 (9) 0.15
Previously vaccinatedc 76 (22) 25 (17) 0.21
Total 374 155

a No data for one control.
b No data for 50 controls and 15 cases.
c No data for 27 controls and seven cases.
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Strain typing surveillance data suggested good 
matches to the vaccine strains: 89% of 87 influenza 
A(H1N1) isolates were A/California/7/2009-like with the 
remainder A/California/7/2009-like (low reactor); 96% 
of 122 type A(H3N2) isolates were A/Perth/16/2009-like 
with the remainder A/Perth/16/2009-like (low reactor); 
96% of 136 type B isolates were B/Brisbane/60/2008-
like, 4% were B/Brisbane/60/2008-like (low reactor) 
and fewer than 1% were B/Florida/4/2006-like (low 
reactor) of the B/Yamagata/16/88 lineage (personal 
communication: K O’Bryan, World Health Organization 
Collaborating Centre for Reference and Research on 
Influenza, December 2011). Thus, the type- and sub-
type-stratified VE point estimates are broadly con-
sistent with a good match to the circulating strains. 
However, none of the adjusted VE estimates was statis-
tically significant suggesting insufficient study power. 
This is particularly evident in the childhood age group 
of the 0–19 year-olds.

To our knowledge there are no other published data 
for 2011 southern hemisphere seasonal influenza vac-
cine effectiveness. However, a point of comparison to 
other studies exists given the strain composition has 
not changed for the 2010/11 northern hemisphere and 
2010 and 2011 southern hemisphere seasonal TIVs. 
In general the estimates obtained from our study 
were higher than those from other comparable stud-
ies. Using the same method we were able to demon-
strate an effectiveness of 89% for the 2010 TIV against 
influenza A(H1N1)pdm09 among working age adults 
[12], compared with the 78% effectiveness observed 
this year. A study conducted amongst inpatients in 15 
Australian hospitals in the same period in 2010 esti-
mated a statistically significant effectiveness of 49% 
for TIV against hospitalisation with influenza A(H1N1)
pdm09 [13]. Similarly in Europe, preliminary estimates 
for seasonal influenza vaccine effectiveness against all 
influenza using the test-negative variation of the case 
control study design among ILI patients seen in pri-
mary care were lower than our study, ranging from 5% 
to 50% [14-17]. The pooled end-of-season analysis of 
the European data resulted in lower adjusted estimates 
of VE against both influenza A(H1N1)pdm09 (27%) and 

type B influenza (64%) in working age adults compared 
to our study, although neither was statistically signifi-
cant [18].

In our analysis we attempted to control for variables 
generally considered to be confounders [19], that is, 
those assumed to be associated with both exposure 
(vaccination) and outcome (influenza) but not on the 
causal pathway. These include age, month of swab 
collection and presence of a comorbid condition for 
which influenza vaccine is indicated. We observed gen-
erally little variation between crude VE estimates and 
those adjusted for these confounding variables. Only 
age was significantly associated with both vaccination 
and influenza. Month of swab collection and comor-
bidity were significantly associated with outcome and 
exposure respectively, but neither was significantly 
associated with both. Other studies using the same 
variation of the test-negative case control study as 
this one have also adjusted for receipt of influenza 
vaccine within a year before the study [16,18]. Whilst 
we collected this data field in 2011, its inclusion as a 
covariate in the adjusted model resulted in consider-
able variation from the crude and the age-, month- and 
comorbidity-adjusted VE estimates. However, further 
statistical analysis did not support inclusion of previ-
ous vaccination in the model because it assumes that 
previous vaccination has the same effect regardless of 
vaccination in the current season, and because of its 
high degree of correlation with current vaccination sta-
tus which skews and reduces the precision of the VE 
estimate.

While variables may be considered to be theoreti-
cal confounders they may result in biases that could 
under- or over-estimate the VE. Results from influenza 
VE studies in Europe for the 2010/11 season included 
comments about the need for a cautious approach to 
dealing with such variables [17,20] and highlight the 
need for further clarification of the optimal analysis for 
the test-negative design when used to estimate influ-
enza VE. Whilst relatively new, the method is admin-
istratively practical and theoretically acceptable, and 

Table 3
Crude and adjusted vaccine effectiveness of seasonal vaccine against influenza by age group and type/subtype, Victoria, 2 
May to 30 October (n=529)

Influenza vaccine effectiveness (95% confidence interval)

Crude
Adjusteda

   0–19 years    20–64 years    All ages
All 60 (19 to 80) 33 (-676 to 94) 61 (-3 to 85) 56 (-2 to 81)
Influenza A(H1N1)pdm09 100 (6 to 100)b Not defined 77 (-44 to 100)b,c 78 (-38 to 100)b,c

Influenza A(H3) 54 (-34 to 84) -44 (-1,757 to 100)b,c 48 (-99 to 86) 58 (-53 to 89)
Influenza B 64 (-2 to 88) -16 (-1,298 to 90) 78 (-77 to 97) 53 (-68 to 87)

a Adjusted for month of swab collection and comorbidities.
b Calculated using exact method.
c Median unbiased estimates. 
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we will continue to refine it in collaboration with other 
investigators that have adopted it.

As previously discussed, other limitations of the study 
must also be taken into account when considering the 
results [6,12,21]. Briefly, the study was conducted in a 
general practice setting and the results are thus rep-
resentative of the mid-range of the influenza clinical 
spectrum. Those not sick enough to attend a medical 
practitioner and more severe cases requiring hospitali-
sation were not part of the sampling frame. We were 
unable to quantify immunity from previous infection 
or healthy vaccinee bias, both of which overestimate 
VE. Conversely though, when conducted retrospec-
tively, the test-negative case control design generally 
underestimates true VE under most conditions of test 
sensitivity, specificity and the ratio of influenza to non-
influenza attack rates [22].

Overall, the seasonal TIV was moderately effective 
against medically attended influenza in Victoria, 
Australia during the 2011 southern hemisphere sea-
son. These VE estimates were generally consistent 
among working age adults when stratified by type and 
influenza A subtype, and consistent with an apparent 
good match between TIV and circulating strains during 
a season which saw the re-emergence of the influenza 
A(H3N2) subtype [23].
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In spring 2008, the Hellenic Center for Disease Control 
and Prevention was notified about human brucellosis 
cases in Thassos, a Greek island that had been up to 
that point under a brucellosis eradication programme. 
Following the verification of the outbreak a 1:1 case–
control study was conducted in the island. The study 
revealed that consumption of locally produced raw 
cheese was a risk factor for Brucella melitensis infec-
tion (odds ratio (OR): 15.1, 95% confidence interval 
(CI): 6.56–34.7). Brucella melitensis biotype 3 was 
identified in two clinical samples. As a result of the 
outbreak, the island is no longer officially considered 
as an area with farms free of brucellosis and is cur-
rently under a brucellosis control programme. The 
investigation of this outbreak demonstrated that con-
trol and eradication of brucellosis is not only a ques-
tion of designing a strategy, but rather of ensuring 
its continuous, strict implementation. Furthermore, it 
revealed the lack of appropriate education of the pub-
lic regarding the risks associated with raw, non heat-
treated cheese consumption.

Introduction
Brucellosis is a common disease worldwide, represent-
ing a serious public health problem in many countries, 
especially those around the Mediterranean Sea [1-6]. In 
Greece, since 1998, the strategy of confronting brucel-
losis in small ruminants consists of two main compo-
nents: (i) the implementation of a control programme 
(mass vaccination policy) in the mainland of the coun-
try and (ii) the implementation of an eradication pro-
gramme in the islands, based on a test and slaughter 
policy [7,8].

On 16 May 2008, the Hellenic Centre for Diseases 
Control and Prevention (HCDCP) was notified about 
seven human cases of brucellosis in Thassos, the 
northernmost Greek island, located in the region of 
East Macedonia and Thrace. Thassos is only 10 km 
away from the mainland and has 13,720 inhabitants 
(census 2011) and an estimated population of goats 

and sheep of around 60,000. There are no cattle herds 
on the island. At the time of the notification, Thassos 
was under a brucellosis eradication programme for 
livestock, which had been in place since 1998 [9]. 
Routine serological testing of animals conducted by 
the competent veterinary services had not resulted in 
any reports of animal cases since 2005. According to 
information from the mandatory notification system, 
no laboratory-confirmed human cases among the resi-
dents of Thassos or human cases epidemiologically 
linked to the island had been reported since 2005.

During the following days, more cases were notified 
from the island and an outbreak was verified. An out-
break investigation was initiated in order to identify 
the source of infection, investigate possible ways of 
the pathogen introduction into the island, control the 
outbreak and prevent the occurrence of future out-
breaks in the area.

Methods
Epidemiological investigation
A 1:1 case–control study was conducted. Ninety-eight 
cases and 98 controls were invited to participate. A 
case was defined as any resident of Thassos aged ≥ 18 
years who, from January until the end of August 2008, 
presented at least two of the following symptoms: 
fever, night sweats, arthralgia, malaise, headache, and 
who also had a positive Standard Agglutination Test 
(SAT) in a Wright test titre of at least 1:160. Controls 
were selected via simple random sampling of the 
general adult population using the municipality reg-
istries and a random number table. Person-to-person 
interviews were taken locally via a structured ques-
tionnaire, by healthcare professionals of the regional 
primary healthcare centre. The questionnaire included 
demographic information, clinical symptoms and expo-
sure to possible risk factors for up to two months 
before symptom onset for cases, and in weeks 14 to 23 
of 2008 for controls, such as participation in common 
meals, possession of or contact with farm animals, 



14 www.eurosurveillance.org

manure handling, visits to areas with farm animals/
breeding environments, consumption of dairy prod-
ucts and site of purchase thereof. The main hypothesis 
based on the available descriptive epidemiological 
data was that the consumption of a traditional cheese 
variety that is produced locally around Orthodox Easter 
had been the source of the outbreak.

Epidata (v3.1, Denmark) was used for data entry and 
Stata 11.0 software (STATA, College Station, Texas, 
USA) for data analysis. Each binomial exposure was 
analysed individually (univariate analysis). Odds 
ratios (OR) and the corresponding 95% confidence 
intervals (CIs) were calculated in Stata v11. When zero 
counts were reported for the control group, Cornfield’s 
approximation was used. Variables that were statis-
tically significant at the α=0.2 level in the univariate 
analysis and to which at least 20% of the cases had 
been exposed were included in the multivariable analy-
sis. The latter was conducted through the use of mul-
tiple logistic regression using backwards elimination 
techniques.

Laboratory and environmental investigation
Blood samples were obtained from eight patients in 
order to confirm the aetiological agent of the outbreak 
and identify the Brucella species involved. Further 
laboratory investigation including agglutination with 
specific antisera was performed for identifying the 
biotype of the bacterium. The Prefectural Public Health 
Directory of Kavala carried out hygienic inspections 
in shops and local cheese producers of the area. The 
Prefectural Veterinary Directorate tested herds in the 
area for Brucella spp. during the second half of May 
2008.

Results
Epidemiological investigation
Ninety-eight cases and 63 controls responded 
(response rates: 100% and 64% respectively). Age did 
not statistically significantly differ between the two 
groups. Fifty-five cases (56%) and 19 controls (30%) 
were male. The most common clinical manifestations 
reported by cases are presented in Table 1. Malaise 
and fever were the two predominant symptoms, fol-
lowed by night sweats, arthralgia and headache. Back 
pain was less frequent, being present in approximately 
one quarter of the cases.

The distribution of week of symptom onset for the 
cases is depicted (Figure). The geographical distribu-
tion of cases and controls was similar. Most cases were 
residents of villages A (60%) and B (24%), while the ret-
rospective percentages among controls were 62% and 
27%.

Exposures that were ultimately included in the multi-
variable model are presented in Table 2 (univariable 
analysis results). After adjusting for age and sex and 
controlling for covariation of independent variables 
in the multivariable analysis, only consumption of 
fresh cheese from a local producer was a risk factor 
(OR:15.09, 95% CI: 6.56–34.7).

Laboratory and environmental investigation
Brucella melitensis was isolated in five of eight blood 
samples that were acquired from patients. In two of 
the positive samples, agglutination with specific antis-
era, revealed B. melitensis biotype 3, while no biotype 
testing was carried out in the other three positive sam-
ples. The environmental investigation in July 2008 did 
not pinpoint any specific establishment or market unit 
that could be linked to the outbreak. During the second 
half of May 2008, before the implementation of a mass 
vaccination control programme on the island, 30 herds 
were randomly tested for Brucella spp. including 4,585 
sheep and goats. A total of 488 animals belonging to 
18 (60%) of the 30 herds were found positive, resulting 
in a seroprevalence of brucellosis of 11% among sheep 
and goats. Further investigations for the identification 
of a specific biotype were not conducted.

In August 2008, epidemiological evidence showed that 
cheese consumption from a specific breeder of the 
island was linked to the occurrence of brucellosis; 79 of 
the 85 (93%) cases who had consumed fresh non heat-
treated cheese, made with goat and sheep milk, could 
remember that the cheese had been purchased from 
that breeder. Cheese products were actually distrib-
uted by the specific breeder to consumers personally 

Table 1
Clinical manifestations among brucellosis cases in 
Thassos, Greece, February–August 2008 (n=98)

Symptom Ν (%)
Fever 62 (63)
Night sweats 60 (61)
Arthralgia 52 (53)
Back pain 28 (29)
Malaise 74 (76)
Headache 50 (51)

Figure
Notified cases of brucellosis, by week of symptom onset, 
Thassos, Greece, 4 February–17 August 2008 (n=98)
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and not through market stores. During the environ-
mental investigation in July, raw unpasteurised cheese 
had been found in his premises but he claimed it was 
intended for personal consumption after maturation.

Measures implemented
In May 2008, the Prefectural Public Health Directorate 
of Kavala orally informed the residents about the basic 
preventive measures for the disease such as consum-
ing only properly processed milk and dairy products 
and disseminated written information regarding the 
nature, the transmission route, and the main clini-
cal manifestations of brucellosis. Written information 
on preventive measures was also given to local mar-
ket stores and to taverns, to the Health Care Center 
of Prinos and to the General Hospital of Kavala. Local 
authorities also focused on informing local breeders 
and producers on correct practices and the risks asso-
ciated with raw cheese consumption.

Following the results of the environmental investiga-
tion, the veterinary services of the Prefecture of Kavala 
moved on to a massive vaccination programme among 
young and adult female goats and sheep and to the 
slaughter of male animals which tested positive for 
Brucella spp..

In August, when the epidemiological link was made, all 
raw cheese in the premises of the implicated breeder 
had been consumed or discarded and his herds had 
already been included in the implemented massive 
vaccination programme of animals.

Discussion
In spring and summer 2008, there was an outbreak 
of brucellosis in the Greek island of Thassos that had 
been under a veterinary eradication programme since 
1998. According to the available data from HCDCP, a 
similar outbreak had never been notified in the past. 
HCDCP worked closely with the Prefectoral Public 
Health Directory of Kavala to identify the aetiological 
agent of the outbreak, timely control the outbreak and 

take specific measures for the prevention of similar 
future incidents.

The results of the analytical epidemiological study 
showed that the consumption of raw non heat-treated 
cheese was the main risk factor for brucellosis infec-
tion, a finding that is consistent with previous reports 
in the literature [10-15]. Most cases, according to 
the epidemic curve, were exposed to the pathogen 
between week 15 and week 32 of 2008. Based on the 
incubation period of brucellosis (1–9 weeks), the time 
of exposure was, most probably, between week 14 and 
week 23 of 2008. The consumption of raw cheese is 
a local custom among the island inhabitants around 
the celebration of Orthodox Easter as part of a local 
tradition; in 2008, Easter was in the end of week 17. 
According to veterinary authorities, the most probable 
cause of re-emergence of brucellosis on the island was 
the illegal importation of animals from the mainland. 
However, we cannot be sure that this was actually the 
way that brucellosis was imported in Thassos.

A possible limitation of the study is that no breed-
ers were included in the control group. This may have 
been a random result or due to the fact that breeders 
did not agree to participate. However, we believe that 
not having breeders in the control group could have 
actually led to an underestimation of the association 
between consumption of raw cheese from the spe-
cific breeder and the disease’s occurrence. There are 
numerous breeders in the island that have small flocks 
and produce their own milk and cheese. One could 
thus assume that breeders mainly consume their own 
milk products and less so products of other produc-
ers. Thus, breeders would be less likely to consume 
raw cheese from the specific breeder involved in the 
outbreak compared to the general population. Even 
though some of the breeders in the cases’ group had 
consumed raw cheese from the specific breeder dur-
ing visits to friends or relatives, almost a third of them 
had become sick via other routes; this is why the con-
sumption of cheese from the specific breeder does not 

Table 2
Independent risk factors for acquisition of brucellosis in Thassos, Greece, February–August 2008

Risk factor Cases (N=98)
n (%)

Controls (N=63)
n (%) Odds ratio 95% Confidence interval

Men 55 (56) 19 (30) 3.03 1.48–6.31
Contact with farm animals (sheep, goats, cattle or pigs) 27 (28) 3 (5) 11.61 3.35–61.3
Visit to area with farm animals 29 (30) 17 (27) 1.50 0.72–3.22
Visit to breeding flocks 27 (28) 2 (3) 16.2 3.82–143.2
Manure handling 36 (37) 14 (22) 2.50 1.18–5.45

Goats’ manure 27 (28) 10 (16) 2.23 1.02–5.08
Occupation relative to animals 26 (27) 0 (0) 1.78 0.8–4.09

Animal breeding 22 (22) 0 (0) 1.54 0.69–3.56
Fresh cheese consumption from a local producer 85 (87) 3 (5) 105.7 30.0–447.3

Variables were inserted in the multivariable analysis model before backwards elimination.



16 www.eurosurveillance.org

explain 100% of the cases. Based on this assumption, 
if the control group had also included breeders, the 
total number of controls who were not exposed to the 
cheese of the specific breeder could have actually been 
greater, leading to an even higher odds ratio.

Limited ability of performing bacteria cultures or more 
specific serological tests at the local level (such as 
Enzyme-linked immunosorbent assay (ELISA) or com-
plement fixation test) and the unavailability of samples 
from the raw cheese leftovers, hampered the microbio-
logical confirmation of the apparent epidemiological 
association.

Data from the mandatory notification system show that 
the last two cases of human brucellosis among resi-
dents of the island were notified in the beginning of 
2009. There have not been any human cases identified 
ever since (until the end of October 2011) and the rou-
tine serological testing of local herds by the competent 
veterinary authorities also demonstrates the effective-
ness of the implemented measures. The vaccination 
programme on the island is still ongoing. However, it 
is still soon to say that the island is free of brucellosis 
again, based on the data provided by the local veteri-
nary authorities.

This outbreak has clearly demonstrated that control 
and eradication of brucellosis is not only a question of 
designing a strategy, but rather of ensuring its continu-
ous, strict implementation through well organised poli-
cies and programmes. Political will, commitment for 
inter-sectoral collaboration between all involved par-
ties and close monitoring and evaluation of the meas-
ures implemented are unquestionable prerequisites for 
disease control and eradication [16].
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To the editor: We read with interest the paper of 
Hrabák et al. [1] on the isolation of a blaNDM-1-carrying 
Acinetobacter baumannii strain. However, although the 
authors believed to be the first in the Czech Republic 
to report on a New Delhi metallo-beta-lactamase-1 
(NDM-1)-producing bacterium, there have been other 
reports on the same A. baumannii strain in the country 
[2,3]. Here, we would like to comment on some points 
of these studies.

In our report published in a Czech national bulletin 
in September 2011 [2], we presented epidemiological 
and microbiological data on a high-level carbapenem-
resistant strain (designated ANC 4097) isolated from 
a patient hospitalised in an intensive care unit in the 
Czech Republic. Based on the available information, 
we concluded that the strain had been imported to the 
Czech Republic from Egypt in mid-2011 [2]. The strain 
was shown to be resistant in vitro to all beta-lactams 
and to most other clinically relevant antimicrobial 
agents, and to carry the genes encoding the NDM-1 
and OXA-23 carbapenemases together with a number 
of other resistance determinants [2]. In a later paper, 
we provided additional genetic characterisation of ANC 
4097 focused on the genetic structures associated 
with the blaNDM-1 and blaOXA-23 genes [3]. We have only 
recently learned that the laboratory where the original 
clinical specimens were processed had provided the 
same bacterial strain to two research groups. Thus, 
two independent investigations on the same strain 
were conducted leading to our papers [2,3] and that of 
Hrabák et al. [1].

Even though the data on the NDM-1 carrying strain 
presented in the independent studies are mostly con-
gruent, some findings and conclusions by Hrabák et 
al. [1] deserve a commentary. Firstly, Hrabák et al. 
claimed that the strain was a producer of the NDM-1 
carbapenemase based on the presence of the blaNDM-1 
gene, carbapenemase activity, and the inhibitory 
effect of ethylenediaminetetraacetic acid (EDTA) on 
the carbapenem resistance phenotype. However, ANC 
4097 was also shown by us to harbour the blaOXA-23 and 

blaOXA51-like genes, both carrying ISAba1 in their pro-
moter regions [2,3]. Therefore, the strain may produce 
at least three different carbapenemases, each of which 
can be responsible for the carbapenem resistance. As 
EDTA inhibition of carbapenemase activity is not a spe-
cific marker to detect the metallo-beta-lactamase pro-
duction in A.  baumannii [4,5], unambiguous evidence 
that ANC 4097 is a genuine producer of NDM-1 (and not 
only a carrier of a silent blaNDM-1 gene) is still missing.

Secondly, the minimum inhibitory concentration (MIC) 
for chloramphenicol (8 mg/L) reported by Hrabák et al. 
was surprisingly low seeing as A.  baumannii is typi-
cally resistant to this antibiotic. In contrast, we found 
a chloramphenicol MIC of ≥256 μg/mL in ANC 4097 
using Etest (bioMérieux), and the strain yielded a posi-
tive PCR signal for the catA1 gene encoding chloram-
phenicol acetyltransferase (unpublished data). It is of 
note that the catA1 gene is part of the AbaR3 resist-
ance island which, or variants of which, are commonly 
present in A. baumannii European clone I to which ANC 
4097 belongs [3].

Finally, although Hrabák et al. [1] have reported their 
isolates to be susceptible only to colistin, we found that 
ANC 4097 was also susceptible to at least tobramycin 
and doxycycline [2,3]. Even though these antimicrobi-
als may have limited value in the treatment of systemic 
Acinetobacter infections they have been recommended 
for consideration when defining the level of multidrug 
resistance in A.  baumannii for epidemiological pur-
poses [6].

Despite these points, the epidemiological part of the 
report of Hrabák et al. [1] has valuably contributed to 
the comprehensiveness of the information on the first 
bacterial strain with the blaNDM-1 gene isolated in the 
Czech Republic.
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On 14 March, the European Food Safety Authority 
(EFSA) and the European Centre for Disease Prevention 
and Control (ECDC) published the second joint report 
on antimicrobial resistance in zoonotic bacteria 
affecting humans, animals and food [1]. The report 
presents antimicrobial resistance data for 2010. Data 
from 26 European Union (EU) Member States were 
analysed by ECDC and EFSA to give an overall picture 
of antimicrobial resistance among Salmonella and 
Campylobacter isolates and indicator Escherichia coli 
and Enterococcus isolates. Limited data on meticillin-
resistant Staphylococcus aureus in animals and food 
were also included

This joint scientific report contributes to the work cur-
rently being carried out at EU level to fight antimicro-
bial resistance in zoonotic bacteria.
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Article published on 15 March 2012

The European Food Safety Authority (EFSA) has 
launched a public call for expression of interest for 
organisations who wish to be considered for member-
ship in the EFSA Stakeholder Platform.

All interested European Union-wide organisations 
involved in the food chain are invited to submit their 
expressions of interest in joining the Platform by 6 
April 2012.

Read more at: http://www.efsa.europa.eu/en/
stakeholders/cp.htm.


