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Background: Migrants account for a large and grow-
ing proportion of tuberculosis (TB) cases in low-
incidence countries in the European Union/European
Economic Area (EU/EEA) which are primarily due to
reactivation of latent TB infection (LTBI). Addressing
LTBI among migrants will be critical to achieve TB
elimination. Methods: We conducted a systematic
review to determine effectiveness (performance of
diagnostic tests, efficacy of treatment, uptake and
completion of screening and treatment) and a sec-
ond systematic review on cost-effectiveness of LTBI
screening programmes for migrants living in the EU/
EEA. Results: We identified seven systematic reviews
and 16 individual studies that addressed our aims.
Tuberculin skin tests and interferon gamma release
assays had high sensitivity (79%) but when positive,
both tests poorly predicted the development of active
TB (incidence rate ratio: 2.07 and 2.40, respectively).
Different LTBI treatment regimens had low to moder-
ate efficacy but were equivalent in preventing active
TB. Rifampicin-based regimens may be preferred
because of lower hepatotoxicity (risk ratio=0.15) and
higher completion rates (82% vs 69%) compared with
isoniazid. Only 14.3% of migrants eligible for screen-
ing completed treatment because of losses along all
steps of the LTBI care cascade. Limited economic anal-
yses suggest that the most cost-effective approach
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may be targeting young migrants from high TB inci-
dence countries. Discussion: The effectiveness of LTBI
programmes is limited by the large pool of migrants
with LTBI, poorly predictive tests, long treatments and
a weak care cascade. Targeted LTBI programmes that
ensure high screening uptake and treatment comple-
tion will have greatest individual and public health
benefit.

Introduction

Tuberculosis (TB) control programmes in the European
Union/European Economic area (EU/EEA) have suc-
cessfully managed to reduce TB rates by 50% over
the past 20 years [1-4]. Although EU/EEA countries are
committed to the ambitious World Health Organisation
(WHO) goal of TB elimination, the rate of TB decline
of 4.3% per year over the past decade (2007-2016) in
the region is insufficient to achieve this goal [1-5]. It is
projected that a mean decline of 18% per year will be
necessary to meet the WHO goal and that TB control
strategies must be scaled up, including addressing the
burden of latent TB infection (LTBI) [3,5,6].

The foreign-born population makes up an increas-
ing and considerable number and proportion of all TB
cases in EU/EEA countries with a low TB incidence (<10
cases/100,000 population) [7]. The majority of these



FIGURE 1

Analytic framework for latent tuberculosis screening in migrants
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TST: tuberculin skin test.

cases are due to reactivation of LTBI acquired in the
patients’ countries of origin. Although foreign-born
people make up 11.4% of the population in the EU/EEA,
they represented more than one quarter of reported TB
cases in 2015 [4,8,9]. This burden is even greater in EU/
EEA countries with low TB incidence where often more
than half of all reported TB cases occur in migrants [4].
This is because a considerable proportion of migrants
were born in high TB burden countries where 26-46%
of the population are latently infected with TB [4,10-
13]. The WHO has only conditionally recommended
LTBI screening among migrants living in low TB burden
countries (<100 cases/100,000 population) owing to
reservations about implementation and the low quality
of evidence of the effectiveness and cost-effectiveness
of LTBI programmes in these settings [6]. Screening the
potentially large pool of latently infected migrants and
treating those found to be positive poses an enormous
challenge in the EU/EEA, especially since less than half
of these countries have such programmes [11,14,15].
The aim of this study was to conduct a systematic
review on the effectiveness and cost-effectiveness of
screening for latent TB among migrants to the EU/EEA
to inform migrant screening guidelines.

Methods

Overall approach and key questions

This review supports a project of the European
Centre for Disease Prevention and Control (ECDC)
to develop guidance on screening for six infectious

diseases (chronic hepatitis C, hepatitis B, HIV, TB
(active and latent), and intestinal parasites) in newly
arrived migrants to the EU/EEA. The project followed
the new Grading of Recommendations Assessment,
Development and Evaluation (GRADE)-ADOLOPMENT
approach to conduct systematic reviews on screen-
ing migrant populations for these six infectious dis-
eases [16]. The review protocol and the methods of
ADOLOPMENT guideline development have been pub-
lished [16,17]. All reviews followed a Cochrane meth-
odological approach and the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
methods for reporting systematic reviews [18]. For this
review, we developed research questions (PICO), an
analytic framework to illustrate the screening evidence
pathway, and identified and prioritised clinically-
important outcomes [19]. These evidence-based review
methods were first described by the United States (US)
Preventative Task Force [19,20]. We sought to answer
two research questions: (i) what is the effectiveness
of screening migrants arriving or living in the EU/EEA
for LTBI and (ii) what is the resource use, costs and
cost-effectiveness of screening migrants for LTBI? To
address these questions, we developed an analytic
framework (Figure 1) and the following key questions
along the LTBI screening evidence pathway: (i) what
are the test properties of LTBI screening tests: tuber-
culin skin test (TST), interferon gamma release assay
(IGRA) or sequential TST/IGRA, (ii) what are the efficacy
and harms of LTBI therapies, (iii) what is the uptake of
screening and treatment and completion of treatment,
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FIGURE 2

PRISMA flow diagram, literature search for the effectiveness and cost-effectiveness of latent tuberculosis screening, 1

January 2005-12 May 2016
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CINAHL: Cumulative Index to Nursing and Allied Health Literature; TB: tuberculosis.

and (iv) what is the cost-effectiveness of LTBI screen-
ing and treatment for migrants [17].

Search strategy and selection criteria

Following the GRADE-ADOLOPMENT process, we
identified an evidence review that assessed the
effectiveness of latent TB infection (LTBI) screening
among migrants, published in 2011 by the Canadian
Collaboration on Immigrant and Refugee Health
(CCIRH), and used this as a starting point for our lit-
erature search (anchoring review) [16,21]. The CCIRH
review included systematic reviews on the effective-
ness of LTBI screening in migrants up to 2008 but did
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not review cost-effectiveness. We therefore conducted
two separate searches to address our research ques-
tions. The first search updated the CCIRH evidence
review and identified systematic reviews and guide-
lines on the effectiveness and cost-effectiveness of
TB screening programmes in migrant populations from
2005 to 2016. The second search identified individual
studies on the resource use, costs and cost-effective-
ness of TB screening programmes for migrants over
a longer time, 2000 to 2016, given these topics were
not covered in the CCIRH evidence review. For the first
search, MEDLINE via Ovid, Embase, the Cumulative
Index to Nursing and Allied Health Literature (CINAHL),



FIGURE 3

PRISMA flow diagram, literature search for the resource use, costs and cost-effectiveness of latent tuberculosis, 1 January

2000-31 May 2016
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Registry.

Epistemonikis, and Cochrane CENTRAL between 1
January 2005 and 12 May 2016 were searched for evi-
dence on the effectiveness and cost-effectiveness
of LTBI screening programmes in migrants. We used
a combination of key terms including: ‘tuberculosis’,
‘screening’, ‘chest-radiograph’, ‘tuberculin skin test’,
‘interferon-gamma release assays’, ‘costs’, ‘cost-
effectiveness’ AND ‘guidelines’, ‘reviews’. The search
terms and strategy in Ovid MEDLINE are included in
Supplement 1. We also searched grey literature and
published guidelines and reports at the US Centres
for Disease Control and Prevention (CDC), ECDC, WHO,
and the International Union Against Tuberculosis and

Lung Disease (IUATLD). We did not apply language
restrictions to the search. Additional guidelines and
studies were identified by our co-authors and through
searching bibliographies of included studies. In the
second search, using the search terms on ‘tubercu-
losis’, ‘screening’, ‘costs’ and ‘cost-effectiveness’,
we searched MEDLINE, Embase, the National Health
Service Economic Evaluation Database (NHS EED), the
Database of Abstracts of Reviews of Effects (DARE) and
the Tufts Medical Center Cost Effectiveness Analysis
Registry and Google scholar databases between 1
January 2000 and 31 May 2016.
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TABLE 1A

Characteristics of included studies for the effectiveness of latent tuberculosis screening, 2005-2016

Quality/certainty of

evidence

Population

Intervention/outcomes

Results

Quality of systematic

Sensitivity, specificity (95% ClI) of LTBI
screening tests:

TST (5 mm): sensitivity: 79% (69-89),

Quality of data of
included individual
studies: low as
assessed by

GRADE.

n=29 studies,
19 prospective
cohorts, only
8/29 studies
compared TST/
IGRA head to
head.

High TB incidence?
»100/100,000;

High/intermediate
incidence?

»40/100,000;

n=54,833

PPV, NPV, RR (number of
cases in those with positive
test vs those with negative
test), IRR (rate of disease in
those with positive test vs

those with negative test).

review Systematic Intervention: SDECifiCity 30-07%:
review p Y 30-97%;
AMSTAR: 6/11. TST (5 mm, 10 mm, 15 mm), . s _
up to 2016. Asymptomatic adults ST (1(; ani)];icsi‘:n:c’lt"i}t%' 29_/" ()71 87),
atincreased risk for | IGRA (T-SPOT.TB, QFT-2G, P Y2 977% (96-99);
Kahwati active TB: QFT-3G). . e _
et al. 2016 Quality of data of 5T (155menc1?'.:iiietn.5|tlv[:/ty(. 582—/0 ()3.5 68),
[20] included individual Number of Sensitivity n=4,167 P ¥: 997 (98-99);
studies: fair to good studies: . P _
Specificity n=10,693 Outcomes: IGRA (T'Ssoetﬁ?c){tsénslevgt);'_gc;)/(f (87-93),
as assessed by n=50on p V: 957 (92-98);
sensitivity, n=18 Sensitivity, specificity (95% e P _
predefined criteria on specificity. Cl). IGRA (QSFTeiiGﬁ)éiie.nSg,‘,}”?b{iﬁ)(?l’ 81),
developed by USPSTF. P y: 987 (90-1.0);
IGRA (QFT-3G): sensitivity: 80% (77-84),
specificity 97% (94-99).
Sensitivity, specificity (95% Cl) of LTBI
screening tests:
TST overall: sensitivity: 77% (71-82).
TST in BCG-vaccinated: specificity: 59%
(46-73).
Quality of §ystemat|c Systematlc . TST in non-BCG-vaccinated: specificity: 97%
review review up to 31 Intervention: (95-99)
March 2008, 95-99).
AMSTAR: 5/11. English language TST, IGRA (QFT-2G, QFT-3G, . s o _
restriction: BCG-vaccinated; T-SPOT.TB). IGRA (QFT).' .se:n5|t|V|°ty. 76% (72-80),
specificity: 98% (96-99).
Pai et al. .
Not BCG-vaccinated; . S oo _
2008 [27] Quality of data of IGRA (QFT-2G): sensitivity: 78% (73-82).
included individual n=38 studies, n=1,879 Outcomes: oC). [T B
studies: very low as 3 studies IGRA (QFT-3G): sensitivity: 70% (63-78).
assessed by QFT in high Sensitivity, specificity (95% IGRA in BCG-vaccinated: specificity: 96%
TB incidence Cl). (94-98)
GRADE. countries. 94798):
IGRA in non-BCG-vaccinated: specificity: 99%
(98-100).
IGRA (T-SPOT.TB/ ELISpot): sensitivity: 90%
(86-93), specificity: 93% (86-100).
IGRA (T-SPOT.TB): specificity: 87% (80-92).
Persons at high . el
risk of LTBI, not Screening tests characteristics:
on tuberculosis
Quality of systematic Syrset\(jir;]\?vtlc preventive therapy: Intervention:
yrevigw The pooled RR estimate: TST: 2.64
0y . — . 0y
1999 to February IGRA, TST. (95%Cl: 2.01EI.3.1;13)_,1IGR)A. 8.45 (95%
AMSTAR: 7/11. 2014: Low TB incidence® 4-13717°3)-
Kik et al. ¢100/100,000 Outcomes:
2014 [28] The PPV: TST: 1-7%, IGRA: 0-13%.

The NPV: TST: 92-100%, IGRA: 88-100%.

The pooled IRR: TST: 2.07 (95% Cl:1.38-3.11),
IGRA: 2.40 (95% Cl:1.26-4.60).

AMSTAR: A MeaSurement Tool to Assess systematic Reviews [22]; BCG: Bacillus Calmette—Guérin; Cl: confidence interval; Crl: credible interval; ELISpot: Enzyme-
Linked ImmunoSpot; EMB: ethambutol; GRADE: The Grading of Recommendations Assessment, Development and Evaluation; HIV: human immunodeficiency
virus; IGRA: interferon gamma release assay; INH: isoniazid; IRR: incidence rate ratio; LTBI: latent tuberculosis infection; NPV: negative predictive value; OR:
odds ratio; PPV: positive predictive value; PZA: pyrazinamide; QFT: QuantiFERON; QFT-2G: QuantiFERON-TB Gold; QFT-3G/ QFT-GIT: QuantiFERON-TB, Gold
In-Tube; RFB: rifabutin; RFP: rifampicin; RPT: rifapentine; RMP: rifampicin; RR: risk ratio; TB: tuberculosis; T-SPOT.TB: ELISPOT assay for tuberculosis; TST:
tuberculin skin test; USPSTF: United States Preventive Services Task Force.

2 Low, intermediate and high TB incidence as defined by [28].
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TABLE 1B

Characteristics of included studies for the effectiveness of latent tuberculosis screening, 2005-2016

Quality/certainty of

Population

Intervention/outcomes

Patients with LTBI:

n patients by regimen:

range: 14 (RFB-
INH)-47,489
(placebo).

Interventions:

INH 3-4, 6, 9, 12-74 months,
RFB-INH, RPT-INH, RMP,
RMP-INH 1 month, RMP-INH
3-4 months, RMP-INH-PZA,
RMP-PZA, INH-EMB.

Outcome: prevention of
active TB; OR (95% Crl); risk
of hepatotoxicity.

Results

Various therapies containing RMP for=3
months were efficacious at preventing active
TB.

Regimens containing RMP may be effective
alternatives to INH monotherapy.

Compared with placebo, OR (95% Crl):

INH 6 months: 0.64 (0.48-0.83), INH 12-72
months: 0.52 (0.41-0.66), RMP: 0.41 (0.18—
0.86), RMP-INH 3-4 months: 0.52 (0.34-0.79).

HIV-negative with
LTBI:

10,717 patients, 2—-5
years follow-up.

Interventions:

RMP 3—-4 months, RMP+INH
3 months vs INH 6-9 months,
RMP+PZA 2 months vs INH 6
months, RFP 9oo mg weekly
for 3 months+INH 900 mg for
9 months.

Outcome: rates of active

TB/1,000, 5 years follow-up,
treatment limiting adverse
events, hepatotoxicity/1,000.

Effectiveness in preventing active TB,
rate/1,000, RR (95% Cl):

RMP: 121 vs 150/1,000, RR = 0.81 (0.47-1.4);

RMP +INH: 162 vs 150/1,000, RR = 1.08
(0.65-1.79);

RMP+PZA vs INH: 61 vs 47/1,000, RR = 1.32
(0.42-4.13);

RFP+INH: 2 vs 4/1,000, RR = 0.44 (0.18-1.07).

The directly observed, shorter regimen had
higher treatment completion: 82% vs 69%,
RR =1.19 (1.16 to 1.22).

Hepatotoxicity: RMP vs INH, RR = 0.15
0.07-0.4).

evidence el
Quality of systematic
review
AMSTAR: 8/11.
Systematic
review
Quality of data of
Stagg et al. included individual up to January
2014 [29] .
studies: unclear 2014:
or high risk of
bias for efficacy; n=53 studies
evidence sparse
for hepatotoxicity
as assessed by
Cochrane risk of bias
tool.
Quality of systematic
review
AMSTAR:11/11. Systematic
review
Sharma et
Fl;:)]2014 Quality of data of up to2I)o(=_1c21=:mber
3 included individual :
studies: very low n=10 studies
to moderate as B
assessed by
GRADE.
Systematic
review
1946 to April
2015:
Quality of systematic
review
. Total: n=58
AMSTAR: 3/11. studies
described, 70
l;\llsczig;féet distinct studies:
[31] Quality of data of 34 prospective
included individual 6 retrospective
studies: not reported 3 p '
but several gaps
and limitations
highlighted. TST: 60 cohorts
IGRA (+/-TST), 6
cohorts, testing
not reported in 4
cohorts.

Patients with LTBI:

748,572 patients.

Intervention: TST, IGRA.

Outcomes: number of people
eligible for screening tested;
number who initiated and
completed screening with
IGRA or TST; number with
positive tests who had chest
radiographic and medical
evaluation; number who were
prescribed, started, and,
completed treatment.

Steps in the TB cascade of care associated
with greater losses included:

Completion of testing: 71.9%, 95% Cl:
71.8-72.0;

Completion of medical evaluation: 43.7%,
95% Cl: 42.5-44.9;

Recommendation for treatment: 35.0%, 95%
Cl: 33.8-36.4;

Completion of treatment if started: 18.8%,
95% Cl: 16.3-19.7.

Steps with fewer losses included: receiving

test results, referral for evaluation if test

positive and accepting to start therapy if
recommended.

Factors associated with fewer losses
included: having immunocompromising
medical indications, being part of contact
investigations, use of rifamycin-based

regimens.

AMSTAR: A MeaSurement Tool to Assess systematic Reviews [22]; BCG: Bacillus Calmette—Guérin; Cl: confidence interval; Crl: credible interval; ELISpot: Enzyme-
Linked ImmunoSpot; EMB: ethambutol; GRADE: The Grading of Recommendations Assessment, Development and Evaluation; HIV: human immunodeficiency
virus; IGRA: interferon gamma release assay; INH: isoniazid; IRR: incidence rate ratio; LTBI: latent tuberculosis infection; NPV: negative predictive value; OR:
odds ratio; PPV: positive predictive value; PZA: pyrazinamide; QFT: QuantiFERON; QFT-2G: QuantiFERON-TB Gold; QFT-3G/ QFT-GIT: QuantiFERON-TB, Gold

In-Tube; RFB: rifabutin; RFP: rifampicin; RPT: rifapentine; RMP: rifampicin; RR: risk ratio; TB: tuberculosis; T-SPOT.TB: ELISPOT assay for tuberculosis; TST:
tuberculin skin test; USPSTF: United States Preventive Services Task Force.

2 Low, intermediate and high TB incidence as defined by [28].
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TABLE 1C

Characteristics of included studies for the effectiveness of latent tuberculosis screening, 2005-2016

Quality/certainty of

Design Population

Intervention/outcomes Results

evidence

Systematic
review

up to February
2014, English,
French, Spanish,
German, and
Dutch:

Quality of systematic
review
AMSTAR: 7/11. case contacts,
health workers,
homeless, drug

Cochrane risk of bias rates, 20 were
tool. prospective.

83 studies on
completion
rates, 39 were
prospective.

General population,

Sandgren n=95 studies, 43 | users, HIV-positive,
etal. 2016 . X . A
32] Qualhlty of data prospectwe:, 52 | inmates, |_mm|grqnts,
of included retrospective. and patients with
individual studies: comorbidities
low to moderate 45 studies
as assessed by on initiation n=not reported.

Range of initiation rate and completion rate:
General population: 26-99%, 39-96%;

Intervention: short
intervention: <4 months RMP
or 2 months RMP+PZA; long

intervention: (24 months)
6-9 months INH; combined
intervention.

Case contacts: 40-95%, 48-82%;
Healthcare workers: 47-98%, 17-79%;
Homeless: 34-90%, 23-71%;
Intravenous drug users: 52-91%; 38-89%;
HIV-infected: 67-92%, 55—-95%;
Outcomes: treatment

initiation rate, treatment
completion rate.

Inmates: 7-90%, 4-100%;
Immigrants: 23-97%, 86%;

Patients with comorbidities: 82-93%,
75-92%.

AMSTAR: A MeaSurement Tool to Assess systematic Reviews [22]; BCG: Bacillus Calmette—Guérin; Cl: confidence interval; Crl: credible interval; ELISpot: Enzyme-
Linked ImmunoSpot; EMB: ethambutol; GRADE: The Grading of Recommendations Assessment, Development and Evaluation; HIV: human immunodeficiency
virus; IGRA: interferon gamma release assay; INH: isoniazid; IRR: incidence rate ratio; LTBI: latent tuberculosis infection; NPV: negative predictive value; OR:
odds ratio; PPV: positive predictive value; PZA: pyrazinamide; QFT: QuantiFERON; QFT-2G: QuantiFERON-TB Gold; QFT-3G/ QFT-GIT: QuantiFERON-TB, Gold
In-Tube; RFB: rifabutin; RFP: rifampicin; RPT: rifapentine; RMP: rifampicin; RR: risk ratio; TB: tuberculosis; T-SPOT.TB: ELISPOT assay for tuberculosis; TST:

tuberculin skin test; USPSTF: United States Preventive Services Task Force.
2 Low, intermediate and high TB incidence as defined by [28].

Study selection and quality assessment

We identified and included systematic reviews and
evidence-based guidelines that directly addressed
each key question along the LTBI screening evidence
chain (Figure 1) and prioritised those focusing on newly
arrived (<5 years in the host country) migrants. Migrant
populations included non-forced economic migrants,
refugees and asylum seekers, and illegal migrants who
may have been forced to flee conflict, natural disas-
ter, or economic peril [17]. We only included studies
published in full and in English or French. If more than
one version of a systematic review was identified, the
most recent was considered. Studies were excluded if
there were not relevant to the key questions, if they
were not a systematic review or guideline, if the study
methodology was unclear, and if they focussed only
on non-generalisable subgroups (such as healthcare
workers or HIV-positive people) or addressed only
active TB screening. Two authors screened the titles
and abstracts, assessed selected full-text articles for
eligibility and extracted data from included articles.
Disagreements were resolved by consensus or by a
third author. The methodological quality of system-
atic reviews was assessed using the AMSTAR tool (A
Measurement Tool To Assess Systematic Reviews) and
the quality of individual studies was assessed with the
Newcastle-Ottawa scale [22,23]. The GRADE criteria
were applied to assess the quality and certainty of the
evidence of the individual studies included in the sys-
tematic reviews [24].

www.eurosurveillance.org

Data extraction and synthesis

The following information was extracted from each
study; study design, objectives, analyses, quality
of the individual studies included in the systematic
review, population examined, number of included stud-
ies, total number of participants included, intervention,
outcome and results. We created GRADE evidence pro-
files and summary of findings tables for each outcome
where appropriate.

For each of the cost-effectiveness studies we extracted
the following data: economic methods used (e.g. micro-
costing study, within-trial cost-utility analysis, Markov
model), description of the case base population, the
intervention and the comparator, absolute size and rel-
ative difference in resource use, and cost-effectiveness
results (e.g. incremental net benefits (INB) or incremen-
tal cost-effectiveness ratio (ICER)) [25]. The certainty of
economic evidence in each study was assessed using
the relevant items from the 1997 Drummond check-
list [26]. All currencies were converted to 2015 Euros
using the Cochrane web-based currency conversion

tool: https://eppi.ioe.ac.uk/costconversion/default.
aspx.
Results

Search results

In the first search on the effectiveness and cost-effec-
tiveness of TB screening programmes in migrants, we
retrieved 3,375 studies and identified 22 additional
records through other sources on the effectiveness of



*(S%78°08 < ¥n3 40 uosiad/ooo‘0orzasn) ysiy 1o (5780g—808 YyN3 10 U0SIad/000‘001-000°‘T GSN)dLIapow (808 YNI 410 uosiad/000‘t qsns.io
sSulAeS)MO] se paljisse)d pue uosiad Jad 350d uj passaldxa Sem 9sN 924n0say ‘xdse 3 INejap/uoisiaAu0}sod/yn-aesol'1dda//:sdily :1003 uoISI9AUO0I AJUBLIND PASRQ-qamM dUBIYI0D Y} SuISN S0INT STOZ 0] PO1ISAUOD BIIM SIIDUBLIND ||y

£5195N 0} UIDIUOD JO SANSS| ||B dPNJIUI S} NSAI APNIS JO UOISSNISIP

pue uonjejuasaid ay) piq (x) ¢Seauanbasuod pue $3S0I Jo SAJBWIIS dY) Ul AJuIelIadUN 10 dpew dIuemo]|e Sep (X1) ipawiojiad saAljeuId) e JO S9dUaNbasuod pue S1500 Jo SisAjeur |ejuawaidul ue sepy (111A) (Sulwl) |eljuaiajyIp

10J paisnipe saduanbasuod pue $3502 343\ (11A) ¢A|qIpald panjeA saduanbasuod pue 3502 ay) a9 (IA) (s1eah a)1) paules ‘sAep Supjiom 3s0) ‘sysiA uepdisAyd jo Jaqunu ‘@wiy Suisinu jo sinoy °3d) sjun |eaisAyd ajendosdde uj
A)23e1N22E paInseaw saduanbasuod pue $3s02 I3 (A) ;PalIIUIPI dAIJRUIDI|E YIBD 10 S22UaNbasuod pue $3503 JueAd)al pue juepiodwl ay) ||e a1dM (A1) (PaYSsI|qeISa Sa21AIS 10 awwelSold ay) Jo SSaUaAIFIBYYD ay) sep (111) ¢(uayjo

MOY puE ‘dI3UM ‘WOYM 0} JeyM PIp OUM ]]2] NOA UBD *3°1) UdAIS saAljeusalje Suljadwod ayy Jo uoildudsap aalsuayaidwod e sep (11) ;wioy ajqesamsue ul pasod uoiysanb paulyap-jjam e sep (1) :[92] apnjoul e119}11) puowwniq ay L

www.eurosurveillance.org

‘paules a)1] Jo SiedA (DA ¢1B|OP SN :ASN (S91BIS palun SN fwopSuly pajun N {S1so)naiagn) 1oj Aesse |0dSIT3 91 10dS-1 ‘1593 UD|S ulnd1aqgny ;| S| ‘S1sonaiagny gl

‘euljose) yinos s ‘unidweyil ;WY ‘udidweyis 4y 9qni-uj pjoo ‘g1-NOYIANUBND :119-14D ‘NOYI41IUeND 140 *3qny-uj pjoo ‘sieak ay1 paisnipe-Ayjenb :A1vD ‘opiweuizelhd :yzd ‘sishjeue Ajanisuas d13sijiqeqold :ySd ‘9aua)j90x3

ale) pue y}|eaH 10j d3n3ISu| |eUOIIBN Y] JDIN ‘92IAI9S Y}BaH |eUOIIBN :SHN fU013I3jul SISO|N2I3GN) JUdIe) g1 ‘PIZRIUOS] :HN| ‘}J2Uaq Jau |ejuawaldul :gN| ‘AeSSy aseajay BWWED U0Id4IdJU| (YYD ‘0l}BI SSAUIAI}IDYD-1S0D
1eluawWaId Ul :YID| {SnuIA Aduaidijapounwiw] uewny :AlH f0un3 :yn3 ‘punod ysiiig :dgo ‘yodsounww| payjuii-awAzug :30ds|73 ‘AydesSoipes 3sayd :yxD ‘SISAjeuR 3A1329)49 1502 13D fIe)jop uelpRUR) QYD ‘Ulldn9—al}dw|e) snjjdeg :9dg

(895912 yn3) 96%7°9¢€C

*(zo‘0oz Yn3) 0281z QYD :SUlUdIIS ON QY 51193155 U SA ¥X)

{(cloly o/t‘ts :
( 4n3) avd ¥xd {(062°€9 ¥n3)

66/ : SA
(€295 ¥N3) 07929 AV :USL 894V xo ShLSL
:(dAny1sod
-AIH %1 ‘po123jul-g1
%%9) € uonjeindod

:(3AM131S0d-AIH %t ‘Pa3IdJUI-g1 %5) € uoljendod

*(€£/‘00z n3) 09z‘gTZ QYD :8UlUdAIIS ON
*A11A131S0d013S A|H pUuB 33BJ UOI}IBJUL

"(9££:6 ¥n3) L2901 g1 ‘Juawjeas) juaijedul jo 3507 ‘pajajdwod

fL6g‘z1z Yn3) 0EV‘1€2 VD YXD

avy) :8uluaaids ou SA ¥YXD ‘adoing uiaisam ‘eisy 1sea-yinos R
{(7ge‘91€ yn3) 0€Leh€ qvd :1SL ‘e2LJy UBJBLES-QNS W01 BUl1eU1S1I0 epRUR) u_“vw\ﬁ_“ww% u\ﬂ,_a_ wo Ham_ﬂ___nﬂnmh__w%:w%_.__”uwwwa&_._%ﬂ_
. . “(Er7°19 4n3) Ls1(w) 03 spueiBjwuy pro-reak-oz :uopeindog w>;_m.r__%m mhm\s m”__:mmh.ﬂm_mcg_twtw_.“ms ayl
:(dA1MSOd-AIH %T ‘PaIdd4ul-g] %09) T uoijeindod 65499 AvD XD SA LS I - . [£%7]
omusod ¥xo (1 sasAjeue A1A13ISUdS Aem-auo uj patiea 000z ‘| 32
“AIH %1 .vmtwu_:_.m._. Sujuaauds o (1) *pajanpuod uolajdwod HN| uo paseq siskjeue sanjeA JO 95Uel 3y} 104 papinod sem uoneynsn uewzyemydrs
%05) z uoleindod 014eUdIS ‘(SJUawuIdA0S jejdulrosd pue

*(2€¥7°90€ YNn3) ozo‘zEE Qv :Suluaalds oN ‘paw.oyiad alam ySd ON

:s91891e4)S 931y Jeajuad) sahed Ayied-piiyl ayl jo aaidadsiad
‘9)BJ1 JUNO0ISIP %€ ‘uozLioy awi) Jeak-oe

“(6re'1r€ ¥N3) OLE'GEE QYD WXD ‘lapow AodIe J13A|RUR-UOISIIBP :pOYIB

‘papinoid a1am sasues pue saduanbasuod pue
$1502 40 S9JBWI}Sd Y} Ul AJuleIadUN 10y apew

(£29°€ 4n3) £V6°E SEM 9IUBMO]|@ 9}RIIPOU :3IUBPIAD JO AJulelsa)

{(S¥77¢10%7 ¥Yn3) 06€9€Y Qv :LSL V) :8U1U92.3S OU SA ¥X

:(3AIHS0d-AIH %0t ‘pa3Idjul-g] %0S) T uoljeindod 06662 ¥n3)
109°2€ QYD XD SALSL

((@a1m1sod
-AIH %0t ‘paidajul-g1
%0%) T uonjendod

:sjualjed 000t 1ad S150)

*€ uoyejndod
ul ajesapouw ‘z pue 1 suoijejndod ul 9Sie] 319Mm S150)

:(pajuanaid ases/ayd) ¥3dI

pajuanaid ased 1ad (gN|
10 ¥3DI) SSUBAI}IBY-150D)

[92] ewa11id puowwniq
3y} U0 paseq 9JuaPIAd JIWOU0I? Jo Ajuiella)

(53502) sjuawainbal 921N0Sal 3y} dle 381e] MOH

(S)uonuanialu| uonleindod/ spoylay

910Z—0007 ‘SUTUA2IDS SISO[NDIIQN] JUJL] JO SSAUIAT}IIJJ-)SOD PUL §)SOD 9SN IDINOSAI ) J0J SIAIPNIS PIPN[OUT JO SOTISTINORILYD)
ve 3iav] )




(S8

08 < ¥n3 10 uosiad/ooo‘oorzgsn)ysiy 1o ($78‘08-80g Yn3 10 uosiad/000‘001-000‘T gSN)dlLIapPOW (808 YNI 40 Uosiad/000‘T gSN510

sSulAeS)Mo] se paljisse]d pue uosiad Jad 350D uj passaldxa SeM 3SN 924n0say ‘xdse 1 Neap/uoisiaAu01sod/yn-oesol'1dda//:sdi1y :100] u0ISIBAUO0I AJUB1IND PaSeQ-qam dUBIYI0) Y} SUISN S0INT STOZ 0] PO1ISAUOD BIIM S3IDUBLIND ||y

$S19SN 03 UIBIUOI JO SANSS] [|B BPN|IUI S}NSaI Apnis jo u
pue uoijejuasaid ayy piq (X) ;SaI2uanbasuod pue $3S01 Jo SJLWIISA dY] Ul AJUIRIIAIUN 104 dpRW dIUBMO]|E SB (XI) ;pawloiad SIAJRUIRIE JO s22uanbasuod pue s3s03 Jo sisAjeue |ejuaWIOUI UB SBM

A) ;8ul

snasip

13 |e1jUaI3YIp

10§ pa1SNIpe S92UaNbasu0d pue 1507 IdM (11A) ;A1q1paJd panjea $92UaNbasu0) pue 1502 ay) aIdM (1A) i(s1edh ay1) pautes ‘sAep Supjiom 150 ‘syisiA ueldisAyd jo saqunu ‘awl) Suisinu Jo sinoy *3°9) syun jedisAyd a1endoidde ug
A}2121N228 paINSEaW S92UaNbasu0d pue $3502 I3 (A) ;PaIJIIUSPI DAIIBUIS)R YIBD 10) S9IUIND3sU0I PUB $1502 JUBA|aI pue Jueiodwl ay) 1B 49 (A1) ;PaYSI|qRISa $21AI9S 10 awwelSold ay) JO SSaUBAIIIBLD ay) Sep (111) ¢ (U21J0
MOU PUB ‘DI3UM ‘WIOYM 0} JBUYM PIP OYM ]]3} NOA uBd *3°1) UaAIS saAljeulalje Suijadwod ay) jo uonydiidsap aaisuayaidwod e sepy (11) ;wioy djqesamsue uj pasod uolysanb paurjap-11am e sep (1) :[9] apnjoul BLI9II) puowwnIq ay ]

‘paules 941] Jo SiedA (DA ‘1B|OP SN :ASN ¢S91BIS palun SN fwopSuly pajun N {S1So)naiagn) 1oj Aesse |0dSIT13 ‘91 10dS-1 ‘3593 uD|S ulndIaqgny ;1S S1sonaiaqny gl

feUl0IBD YINOS S fupidweyis :dWy fupdidweyii 41y f9gni-u] ploo ‘d1-NOYI4NURND :L[9-14D INOYIAIIUEND 14D '9qn]-u| pjoo ‘sieak a))) paisnipe-Aljenb :A1yD ‘apiweuizelAd :yzd ‘sisAjeue AIARIsuas d1isiiqeqold :y¥Sd 92ua])aax3
9187 puB Y1jeaH 10} 31N111SU] |RUOIIBN BYL :3DIN 921AI9S Yl|BaH JRUOIIBN :SHN ‘UO0I1d3jul S1S0|N21aqn] 1uale] :|g1] ¢PIZRIUOS] (HN| {11Jauaq 1au |eluawalidul :gN| ‘ABSSY 9Seajay BWWERD U0IaJIalul (YYD ‘0I1B] SSaUBAIIIB)J3-150D

JejusWwaIdUl :YID| ‘SNUIA Adusidjapounwiwi uewny AlH 04n3 :yn3 ‘punod y

11119 :dg9o ‘Jodsounuwiw| pay|

-awAzu3 :30ds|13 ‘AydeiSoipes 3sayd yYxXD ‘SisAleue aA112944a 3500 1y3D ‘Ie]jOp URIpRUR) QYD ‘ULIIND-3]1dW]e) Snjjideq :9)g

*(€092z ¥n3) 89962 QYD :5128IU0D 350D
(76877171 Yn3) 62L°5ST QYD @IuB||IDAINS SUIpUR)-}SOd
{(L€0‘g9 ¥N3) SeT‘€/ qyD :suednddy

:pajuanaid aseasip gJ 10) s3s02 swwelSoid |ejo)

*sSulARS 9]RJI9POW :S]IBJU0D BS0])
51502 384e] :3dUB)|IBAING

£51502 9jelapouw :sjuedljddy

‘(E€0‘z ¥n3) 9812 AYD
mm:_>mm :S}oejuod 8so))

(76509 ¥n3) 92199
av) S1502 :9dUB)|IdAINS

{(£999€ ¥n3) 60%76€
av) sisod :suedddy

:pajuanaid
aseasip 4ad/qv)

1S1-/+¥Xd
$1283U02 350]) (111)

1S1-/+
AXD ddueIBAING

9Juapisal jusuewsad
e Joj Suifjdde
sjuesSiw ul ¥x2d (1)

:59189)R13S 991U

‘epeue) ‘29qand
|eaJIUO Ul JUBPISAI SISEI DAIJIE JO S}IBIUOD
950]2 pue ‘|g 17 4104 Suluaalds Suinbau
sjuelSiww] panliie Apeasje pue (Suluaalds
4XD SuloSiapun sjuedjjdde uonesSiww|

:uolje|ndod

(s1923U02 950]2 pue ‘@due)|I9AINS Suuinbal g1
aAldeul ‘sjuedjdde 1e) sdnouS € uj sawo1no
pue $3s02 Jo 1eaA T 419A0 Apnis 31040d
aA1D9dsold "sie)jop uelpeue) ul pajiodal
$3)NSal £5310Y0d pasiwopuel-uou aAl}dadsoud
uo paseq sisAjeue SSaUaAI}IYJD-1S0D)

‘Poylew

g1 9AI30. JO ¥SII dInIny
fe119)142 |41 Suluaalds ajes uondidsaid
pizeuos| ¢g] jo sisouSelp aAissed 10) $}502 0}
9AI}ISUDS DI9M S}INSI SSAUIAI}IDYD-}S0D Y|

‘uae}Iapun sasAjeue 01eUIIS
‘pawioyiad a1am SuluaaIds ou yym suostiedwod
10 ‘S@)B1 JUNOISIP 13Y}0 ‘S}S0I 1amo) 1o J1aysiy
Suisn sasAjeue A}IA13ISuUas Aem-omy 1o Aem-auo oN

paw.ojiad sem ySd oN
‘papiroid aiam
sasuel ¢s32uanbasuo0d pue $1502 JO S31BWIIS dY]
u1 AJu1e3490Un 10j SPEW SEM IUBMO]|E PaliWI]

MOT :22U3PIAd Jo AJule}ia)

[9%7] oooz

‘1e 13 eydnSseq

*(z70‘29€ yn3) S47°gS% qvd 01
(21912 YN3) 69€Lz qyD wouy d8uel ] 4O uayl 1S |erjusanbag

f(oot7¢/9€
¥N3) 092597 QD :98. 19p|0 pajeUIIIBA ‘DIUIPIDUI MOT

{(e¥76‘€2 ¥yn3) 0ZE0E QYD :paleUIIIBA-UON

:(uorjeurddBA 9Ig
je aSe pue) snjeys-9Hg pue A}d14199ds uo paseq palea i S|

*(88%°29¢€ ¥n3) o065 qy) :edudpidul YSiH

£(992°15 ¥yn3) 02679 QyI :92uUaPIdUI MOT

140

*S3113UN02 3dUIPIIUL
-MO] wouj sjuelSiwwi ul 3503 YSIH "Sa1ljunod aduapidul-ysiy
pue -WNIpaW Woly sjueISIWW] Ul S}SOI 3}RIIPOW 0} MO

1509) Sjuawalinbal 321n0sal ay) ale 9sie] MOH

*S9143UN0J 3IUdPIdUI
-MO] WoJj sjueiSiw
Sujudalds ul SulAes-150d
:auoje | 4D 10 1S1 SA
Sujuaalas jenuanbag

SolIeUIS
11B Ul 9A13294J3-}S0D S| duO|e
140 SA 140/1S1 |enuanbas

£512e1U0D
|ensed pue s}oejuod
-950]2 pajeuldIBA-9Ig Ul
3A1399}43-1502 :1S1 SA 14D

£(069 ¥Yn3) pajuanaid
9sed2/S/g avd *¥IdI

‘sjueaSiwwi
SUIUD31IS 10} BAI}ID}J9-150D
2J0wW :SUIUIVIIS OU SA ¥YXD

pajuanaid ased sad (gN|
10 ¥3DI) SSAUIAIFIBYYB-1S0D)

aAsod-151 41 140
Aq pamoijoy 1S1 (A)

140 (A1)

Sujuaatds oN

4xd (1)

:59159)R11S 9Al4

(S)uonuaaiaiu|

*S9SBD g 9AI}IE JO S}IBIUOD 3S0]D
‘epeue) 0} SjueIIUd UI0q-uSIaI04 :uoieIndogd

‘siejjop uejpeue) ooz uj pajyiodal
$1500 ‘aAl3dadsiad waysAs yjeay ueipeue)

9]B1 JUN0ISIp %€ ‘uoziioy awly Jeah-oz
‘lapow AodIe d13AjeUR-UOISIIBP pOYIBW

uonejndod/ spoylay

*UOI}BAI}IR-31 JO )SII puB ‘AJIAINISUSS | S|
0} DAI}ISUIS 319M S}INSII SSIUIAI}IBY-}S0D Y|

‘U@ e}IAPUN 3IAM SIIISII9)dRIRYD ddURWI0)IAd
159} ‘SajeJ JUNOISIP 13Y30 ‘S}S0D 1amo] o 1aysy
Suisn sasAjeue A31A13ISuas Aem-omy 1o Aem-auQ

‘pawojiad sem ySd ON
‘popiroid a1am saSues (saduanbasuod pue

S350 JO S9}BWI}S Y} Ul AJuie}IadUn 104 spew
SBM 3IUBMO]|R 3JRISPOW :3IUIPIAS JO AJulR}ID)

[92] el19}142 puowwniqg
9} UO paseq IIUSPIAS JIWOUO0ID JO AJulelld)

[t¥] Looz
‘|e 19 apeIXQ

910Z—0007 ‘SUTUA2IDS SISO[NDIIQN] JUJL] JO SSAUIAT}IIJJ-)SOD PUL §)SOD 9SN IDINOSAI ) J0J SIAIPNIS PIPN[OUT JO SOTISTINORILYD)

gc 311av]

www.eurosurveillance.org



*(S78‘08 < y¥n3 40 uosiad/ooo‘oorzasn) ysiy 1o (5780g—80g YN3 10 U0SIad/000‘001-000‘T gSN)dLIapowW (808 YNI 410 uosiad/000‘t qSnNs.10
sSulAeS)Mo] se paljisse]d pue uosiad 1ad 3502 ul passaldxa Sem asn 921n0say ‘xdse'}nejap/uoisianuod}sod/yn-oeaoridda//:sdyjy 11003 uoisIaAU0d AdUa1IND Pase-gam aueIyI0) Ay} SuISN S0INF ST0Z 0) PAJIBAUOD DIIM S3IDUALIND ||Y

£S195N 0) UIBIUOD JO SANSSI ||B dPNJIUI S}INSAI APNIS JO UOISSNISIP

pue uonejuasaid ay) piq (x) (Seauanbasuod pue $3S0I Jo SIJBWIIS dY) Ul AJuIRIBIUN J0) dpeW dIUBMO]|E SBA (XI) ;pawiojiad sa fjeusaye jo $92uanbasuod pue 3502 40 sisA|eue jejuawaloul ue sep (111A) ;Sulwi) |eIJUAIDHIP

10J paisn(pe saduanbasuod pue $3502 313 (11A) ¢A|qIpald panjea S92uanbasuo) pue 1502 3y} I (1n) i(s1eah aj1) pautes ‘sAep Supjiom 150 ‘syisiA ueldisAyd jo saqunu ‘swi Suisinu Jo sinoy *8°9) sjun 1e21sAyd ajenidoidde ul

A)3181n208 painseaw s37uanbasuod pue 1509 a1 (A) ;PalJIIUaP] SAIIBUIBIE YIB3 10 $30UaNnbasu0d pUe $1502 JUBA3Ja) pue Juelioduwl 3yl 1B a1ap (Al) ¢Pays!|qelsa $921A19S 10 awweiSoid 3y} JO SSaUAIIIRY3 oY) S (111) ¢ (U310
MOU pUB ‘DI3YM ‘WOYM 0] JBYM PIP OYM ]]9) NOA ued *3°1) UaAIS saAljeutalje Suiladwod ayl jo uonndiidsap aalsuayaidwod e sep (11) ;wioj a)qesamsue ul pasod uolisanb pauljap-11am e sep (1) :[92] apnjoul BLI9II) puoWwIWNIQ By L

"paules aJ1] Jo sI1eaA :9TA LIRIIOP SN :ASN SRS PANUN 1SN ‘WOPSUIY PINUN IN SISOINIISGN] 10) ABSSE | 0dSITT 1°LOdS L 1S3} UIS UIINIIaGN] 1S ] fSIS0IN2Iaqn) 1g ]

feuljole) Yyinos s ‘upidweyld (g Wy ‘udidweyis (4py 9qny-u| ploo ‘gl-NOYI4IIUEND :119-140D NOYI4URND 14D aqn]-uj pjoo ‘sieak ayl) paisnipe-Aienb :AyD ‘epiweuizelhd yzd ‘sishjeue AjanIsuas ansijiqeqoid :ySd $93ua)9x3

91e) pue Yl|eaH 10§ 3INISU| |RUOIIBN YL :IDIN ‘9DIAIDS Y}|BaH JeUOIIBN :SHN UO0I}D3jul SISO|NJIaGN] Judle] :|gLT ‘PIZeIUOS] (HN| ‘}1Jauaq Jau |ejuawaldul :gN| ‘AeSSy 9sea)ay BWWeD U0IdLIdIU| (YYD ‘013e) SSUIAI}IRYR-}S0D
JeluaWaIdUL Y| {SNAIA AduaIdldpoUNWW UeWNY A|H ‘04n3 :yn3 ‘punod ysiiiig :dgo “lodsounwwy payuri-awAzug :30dg|73 ‘AydesSoiped 1sayd 1yx) ‘SisAjeue aA1129})9 1502 :y3) IBJ|Op UBlpRUR) :QY) ‘UllgNH—aljawie) snjjdeg :9ig

*(z0€£51 Yn3) 098°2L1 4SN 1140
{(9€5°2LLz ¥n3) 908‘€TE ASN 11SL

:S|enpIAlpul ul0g-usialoy uj

*S9)RWIISD

"par0dal @NI 10§31 ON SS9UIAI}DR}49-1500 104 SasAjeue AJIAI}ISUSS ON

‘swoldwAs
‘(190°95 ¥Nn3) 88E€9 SN :LSL 40 pajelai-gL IN0YIM y¥X) |ewlou pue | S|
- aAnisod yiim pjo-sieah-grz‘suoijejndod
uloqg-usialoj pue -gn :uoljendod

*S?)RWIISD

{0028/ ¥Nn3) 02788 aSN 14D S|eNpIAIpY) UI0G 110402 uj sasuel 10j papiaoid suoljediyiisn oN

-uS1a104 Ul | S| 03 dAI3R}!
:S|enpIAIpUl UI0g-SN U] aAIsuadxa ss3] :9-14D

[€€]

1s1.() 710z "1e 32 1egb|

‘pawsoyiad ySd ON
:59189)e1)S OM|

tsjuaned uiog-sn “Apn3s uosiiedwod Sul3sod :poyray "Autenszoun Joj aduemoyie oN

ul dAIsuadxa ssa] ;1S

:syualjed 0oo‘t 1ad S350 |eJOL *MO] :22U3PIAS Jo Ajureltad

*S|enpiAlpul ulog-uSiaioy ur S350
9S.e] pue ‘s|enpiAlpul UI10g-S Ul S}S03 aSie) 0} djeIAPO

pajuanaid ased sad (gN|
10 ¥3DI) SSAUIAIFIBYYB-1S0D)

[92] el19}142 puowwniqg

(53502) Ssjuawalinbal 321n0sal ay} ale aSie] MOH
: 3y} UO Paseq 3IUSPIAS JIWOU0ID JO AJUIRHI)

(S)uonuaaiaiu| uonejndod/ spoylay

9T0Z—0007 ‘SUTUA2IDS SISO[NDIIQN] JUJL] JO SSAUIAT}IIJJ-)SOD PUL §)SOD dSN IDINOSAI ) J0J SIAIPNIS PIPN[OUT JO SOTISTINORILYD)
3¢ 11av]

www.eurosurveillance.org

10



*(9%g‘08 < ¥n3 10 uosiad/ooo‘oorzgsn)ysiy 1o (S78‘08-808 YN3 10 uosiad/000‘001-000‘T gSN)dILIapPOW (808 YNI 40 UosIad/000‘T aSN510
sSulAeS)MO] Se paljisse]d pue uosiad Jad 150D uj passaldxa SeM 3sN 924n0say ‘xdse 1 Ineap/uoisiaAu01sod/yn-oesol'1dda//:sd11y :100] u0ISIBAUO0I AJUB1INd PasSeg-qam aueIyd0) 3y} SuIsn S04NJ ST0Z 0] PS1ISAUOD BIIM S3IDUBLIND ||y

$S195SN 0} UIBIUOD JO SINSS| ||B dPNJIUI S}NSa4 APNIS JO UOISSNISIP

pue uonjejuasaid ayj piq (x) ¢Seauanbasuod pue $3502 Jo SIIBWIISI dY) Ul AJUIRIIBIUN J0) APEW dIUBMO]|E SR (XI) ipawiojiad SaAljeUIR}|e JO $92uanbasuo0d pue $31502 Jo sisAjeue |ejuaWaIdUl Ue S (1IA) ;Sulwi} |R1JUDIBYYIP

10§ Pa1SNIpe S92UaNbasu0d pue 51509 dIdM 1A) ¢A1qipald panjea $92UaNbasu0) pue 1502 ay) aIdM (1A) i(s1edh ay1) pautes ‘shep Supjiom 150 ‘syisIA ueldisAyd jo saqunu ‘awl Suisinu Jo sinoy *3°9) syiun jedisAyd ajersdoidde uy
A}2181N228 paINSeawW S92UaNbasuod pue $3502 I3 (A) ;PaIJIIUSPI DAIIBUIS)R YIBD 10) S9IUINDasU0d pUue $1502 JUBA|aI pue jueiodwl ayl 1. 48 (A1) ;PaYSI|qeISa S21AI9S 10 awwelSold ay) JO SSaUBAIIIRLD 3y SeM (111) ((U21J0

11

MOY pUB ‘@I13YyM ‘WOoYm 03 Jeym pIp OYM ||} NOA UeD *3°1) UdAIS SaAljeulale Suiladwod ay} jo uolidiidsap aaisuayaidwod e sep (11) w0y djgesamsue uj pasod uojisanb pauiyap-1jam e sep (1) :[92] apn)aul e113}14) puowwniq ayl

‘paules a)1] Jo SIedA (DA IB|1OP SN :ASN (S91BIS palun SN fwopSuly pajun N {S1sojnaiagn) o) Aesse |0dSIT3 ‘91 10dS-1 ‘3593 uD|S ulndIaqgny ;1S S1sonaiaqny gl
‘eurjoie) yinos s ‘upidweyil :dWY ‘uidwey i41y agn-uj p1oo ‘g1-NOYI4IIUEND :L19-14D ‘NOYIJIIUEND 14D ‘dqn]-u| p]oY siedh a)1) pajsnipe-Ayenb :A1vD ‘apiweuizesd :yzd ‘sishjeue Ajanisuas snsijiqeqold :ySd ‘93ua|jadx3

9187 puUB Y1jeaH 10} 31N111SU| |RUOIIBN BYL :3DIN 921AI9S Yl|BaH JRUOIIBN :SHN ‘UOI1D3jul S1S0|N2Jaqn] 1uale] :|g1] ‘PIZRIUOS] (HN| {11Jauaq 1au |eluawalidul :gN| ‘ABSSY 9Seajay BWWERD U0IaJIalu| (YYD ‘0I1B] SSaUBAIIIB)J3-150D

|ejusWaIdUl :¥ID| ‘SNUIA Adusidjapounwiw uewny AlH ‘04n3 :ynJ ‘punod y

11119 :dg9o ‘Jodsounuwiw| pay|

-awAzu3 :30ds|13 ‘AydeiSoipes 3sayd yXD ‘SisAleue aA11294Ja 3500 1y3D ‘Ie)jOp URIPEUR) QYD ‘ULIIND-3]1dW]e) Snjjideq :9)g

‘paliodal Jou sjuawalINbal 921N0Sal pue s3s0d 1o

(53502) Ssjuawalinbal 321n0sal ay} ale aSie] MOH

(8z€'z9
yNn3) 008'7Z asn :uaipliyd

{(1€€6z Yyn3) 0oz SE
SN isjueiSiwwl Jnpy

:3UIUBIIS OU SA YYD

‘1S1 pajeulwop vyo|

s)npe pue
UaJp|IYd JuRISIWW] JUSIDY

*(62€¢85 yn3) ooo‘ol
asn»:Suluaalds ou SAYYo|

‘1S1 pajeulwop yyo|

:S]enpIAIpul U10q-uS1a1o4

(91621 yn3)
00512 4SN *1SL SA VY9I

f(917°2 yn3) oo6‘g
asn :8uluaaids ou SA S|

:1510B1U0 350)2 JNpy

(285921 4Nn3)
001‘TZ 4SN *1SL SA VYOI

(9915 ¥n3) ooz’y
asn :8uluaalds ou sA |S|

1$)1283U0D 3S0)2 PJIYD

((A1v0/asn) ¥321

pajuanaid ased sad (gN|
10 ¥3DI) SSAUIAIFIBYYB-1S0D)

sdnou8 s
-y81y Suruaalas (A1)

Va9l (1)
)

Sujuaauds on (1)

1Sl

15918938415 IN04

(S)uonuaaiaiu|

‘9seasIp |eual asels

-pua 10 Sd13qRIP ‘SIS0JI]IS Y}IM S|ENPIAIPUL

‘sjuaired JySiamiapun ‘sjuaijed Awojdalises
‘siauosiid 1awloy ‘s1asn Snip uoi3daful

‘ssajawoy ‘AlH Yim S1enpIAIpuUl ‘uaip]iyd pue
S}INpe }2e1U0d 3S0]d ‘SiedA G uey) aiow 1oj SN
9y ul SulAl] SJuaplsal uloq-usgialoy ‘(uaipyiyd

pue sjnpe) sjuelSiwwi juadal :uolejndod

*3381 JUNOISIP %E ‘sie)jjop
S 11Oz U] S3S0D ‘@Al3dadsiad aledyyeay sn
‘lapow A0dIe d13A|RUR-UOISIIBP :pOYIB N

uonejndod/ spoylay

‘gl
aAoe 1sod (A11113n) 8417 jo Ajjenb pue Adesayl HNI
0] 92UdJIdYpe ‘1502 1531 VY9 ‘V¥DI 40 ANAIISUDS
‘uoljeAl}oeal gJ jo sajel pue ase juaijed o}
JAI}ISUIS DJOM S}INSDI SSAUDAI}IBYD-}S0I Y|

‘papiaoid a1am sasAjeue AJIA13ISuas Aem-om)
pue auo ul pasn sasues 10j uoljediyiisnf pajwi]

‘pawojiad sem ySd ON
‘papiroid aiam
saSuelJ {Sa3UaNbasu0d pue $3S0I JO SIJBWIIS
3y} ul AJule1492UN 10 SpEW SEM 3IUBMO]|E

9}eIapOW :3IUIPIAD JO AJulelsa)

[92] el19}142 puowwniqg
9} UO paseq IIUSPIAS JIWOUO0ID JO AJulelld)

[9€]
1102 °|e 19 seul]

910Z—0007 ‘SUTUA2IDS SISO[NIIIQN] JUJL] JO SSAUIAT}IIJJ-)SOD PUE §)SOD 9SN IDINOSAI ) J0J SIAIPNIS PIPN[OUT JO SOTISTINORILYD)

dc 31av]

www.eurosurveillance.org



104 pajsnipe sa3uanbasuod pue $3s0d aIIM

*(S%78‘08 < ¥n3 10 uosiad/ooo‘00rzasn) ysiy 1o (578°0g—808 YyN3 10 U0siad/000‘001-000°‘T gSN)dLIapowW (808 YNJ 410 uosiad/000‘t qSNs.10
sSulAeS) MO] Se paljisse]d pue uosiad Jad 3502 ul passaldxa sem asn 921n0say ‘xdse*}nejap/uoisianuod}sod/yn-oe-aoridda//:sdijy 11003 uoisIBAU0D AdUB1INI PASEQG-GaM dUBRIYIO0D Y} SUISN S0INT STOZ 0} PAJIBAUOD DIIM S3IDUBLIND ||

£S13SN 0] UIBIUOD JO SANSS] ||B APN|IUI S}NS3I APNIS JO UOISSNISIP
pue uoyjejuasald ay} piq () ;S90uanbasuod pue S3S0J JO SEWIISA dY) Ul AJUIRIIBIUN 10§ SPRW dIUBMO]|B SBM (XI) ;pawlo)iad SaAljeuIa)|e JO S2IUaNbasu0d pue $3S0d Jo SisAjeue |ejuawaldul ue sep (111A) ¢Sulwi |el3uaIaIp

1A) ¢A1qipa1d panjeA saduanbasuod pue 3502 ay) auaM (IA) (s1eah a)1) paures ‘sAep Supjiom 3s0] ‘ssiA ueidisAyd jo saqunu ‘@wiy Suisinu jo sinoy *S9) sjun jedisAyd ajendosdde uj

A191e1N22E paINSEaW SaIUaNbasuod pue $3503 I (A) ;PaIJIIUIPI SAIJRUIS)E YIBD 10§ S3DUBNDASUOD pUB S}S0D JuBA3]aI pue Juepiodwi Ay} |je a1 (Al) (Paysi|qeIsa SadIAIas 10 dwweiSold ay) Jo SSaUAIIIRYD Ayl sep (111) ;(udljo

MOY pUE ‘d13UM ‘WOYM 0} JeyM PIp OUM ]]23 NOA UBD *3°1) UdAIS SaAljeusalje Suizadwod ayl jo uoildidsap aaisuayaidwod e sepm

‘

‘paules 811 Jo sueah :9A fiejjop SN :ASN $S1BIS payun SN ‘wopSuly panun )N (s1sojnaiaqny 10j Aesse | 0dSIT3 :91°10dS-1 {1591 up|S uljn21aqgny ;]S ‘sisojnaiaqgny :g|

‘eurjose) ynos 9 ‘upidwe ;gwy fupidwey 41y 9qng-uj p1oo ‘gl-NOYIJIUBND 119-14D NOYIJIIUEND 14D ‘aqn]-u| p|oo ‘sieak ajl paisnipe-Aienb :A7yD ‘opiweuizelid :yzd ‘sisAjeue AlAIsuas dnsiiqeqold :ysd $9Iua))aIx3

918D pue Y}|eaH 104 3IN}IISU| |RUOIIBN YL :IDIN ‘9DIAIDS UY}|BaH |eUOIIBN :SHN ‘UO0I3d3juUl SISO|N2IaQN] Judle] :|gLT ‘PIZeIuoS] :HN| ‘}1Jauaq 1au |ejuawaldul :gN| ‘AeSSy asea)ay BWWERD U0Id4IdIU| (YYD ‘011e) SSAUIAI}IDYR-1S0D
JeruBWaIdUL Y| $SNAIA AduBIdIdpoUNWW UBWNY AH f04nT :yn3 ‘punod ysiig :dgo “odsounww| payuri-swAzug :30ds|73 ‘AydesSoipel 1sayd 1yx ) ‘SisAjeue 9112848 1509 1y3) LIRJ|Op uBlpRUR) :QY) ‘UlldNH—allaw|e) snjjideg :nJg

(1887981 ¥N3) L92TES‘T 499 :(S€ a8k 01 dn) yyo|
£(S9%7¢9€Z yn3) 0£E°Q09 dgD :8ulusaIds ON

151500 |e30]

*Su1U9319S ou yjim pasedwod $3502 aS.ie] 0) 3JeIAPOY

‘(zoz‘Sz ¥N3)
payane ased Jad 6180z
dgD J0 ¥3D1:000°001/05T¢
9JU3PIdUI JB UIBIIS

f(9€L1z ¥yn3) pariane
ased Jad 9961 499 Jo Y3
:000°001/052¢3dUdPIdUI
U}IM S3143Unod wouy
S|enplAIpul Uaalds

:919Mm sa189)e.)S
9A1329}J9-1502 1SOW OM} Y|

sieah SE€ysjuelSiw
paALLIe Ajmau 1oy
Sunsa 140 (1

900¢
sauaping IDIN (1)

:59189)e1)S OM|

*92ouapidoul g1 SulAieA yIm S3113UN0D
wouj )N 03 Sulalie syuesSiwwi suopyendod

‘spunod g9
0102 U] S1502 ‘U0ZzLI0Y dwi) Jedk-0z )N ayl
ul syuesSiwwi Jo Apnis 310y0d ajudd-13nw
wo.y paauap sndul j]apow ‘aardadsiad SHN
MN ‘|opow Aoy d13A|RUB-UOISIIBP :POYIB N

*pa)sa) sasuel
1B 01 1SN0 319M S}INSDI SSBUIAI}IDYJD-}S0D Y|

‘papiroid sem sashjeue AJIA1ISUDS
Aem-auo uj pasn saguel 10 uolealyisnf

‘pawuojiad sem ySd ON
‘papinoid a1am saSuel (saduanbasuod pue

$}S02 40 S3JRWI}S Y} Ul AJuie}IdIUN 10y SpRW
SEM 32UBMO]|B 31RI3POW :3IU3PIAS Jo Ajuleliad)

[9€] 1102
‘|e 12 yaaled

(6001992
¥N3) 216°681‘c dg9 :(1eALe Jo Jiod Je ¥XD+) §1°10dS-L

(€6%7°g6Z 34n3) 609659 499 :8uluaaIdS ON

:pausalds ooo‘or 19d s1502 1ejol

(805°g1E‘T YN3) ££1680°1 49D :000°00T/0GT
{(815°9r0‘T yYn3) €1£°6€8 dgo 000001 /052

15150 810} ‘PlOYSAIY} dIUBPIIUI 3YY Y

*sa18alelys 14D dais-9)8uls
(3A1129449-1502) palsl] 0M] 3y} 10J S1S0D dSie] 0] 9JRIIPOI

1509) Sjuawalinbal 321n0sal ay) ale 9sie] MOH

*(945°9€ yn3) pariane
95e2/£98°T€ dg9 *¥IDI
@Juapidul ooo.ooﬁ\Omﬂ je
119-140 da3s-9)8uls +¥xd
K13ua-jo-310d oN

{(S01‘9Z YN3) pariaAe
9se2/5995°12 499 Jo ¥IDI
:000°001/05Z JO ddUIPIdUL
12 119-140 dais-918uIs +¥X)
A1jua-jo-pi0d oN

:sa189)e4)S SuluaaIds
9A1329}J9-1S02 }SOW OM} Y|

pajuanaid ased sad (gN|
10 ¥3DI) SSAUIAIFIBYYB-1S0D)

41°10dS-1 (A1)

140
4XD Alua-yo-piod (1t

yXD
A1yua-jo-110d oN (1)

"mw_wmum:m ino4

(S)uonuaaiaiu|

otoz aun(
pue 800z 19q032Q Udamiaq pue|Suj ‘uopuo’
ul sad13oeud ased Asewrid Suijedidiyied noy
J0 9U0 Y3IM paudlsiSal syuelSiw :uoneindod

‘spunod g9
0102 Ul $]502 ‘U0ZlI0Y dwl} Jedk-0z ‘uopuo
ul sjuesSiwwi Jo Apnis 110402 WOy paALIDP
sindul ‘japow d13A|eUR-UOISII3P :pOYIDW

uonejndod/ spoylay

‘1911 10} Suludalas Jo S350 ‘judwieal) Supajdwod
pue Sujpuawwod sjuesSjwwi jo uojyiodosd
£5159) Suluaalds jo A3d1y10ads d13souselp o}

9AI}ISUDS I9M S}INSDI SSAUIAIIBYS-1S0I Y|

‘papinoid a1am sashjeue A}IAIISUaS
Aem-om) pue auo uj pasn saSuel 10y uoledyisn|

‘pawloyiad sem ySd ON
‘papinoid alom
sa8uel {S32UaNbasu0d pue S3S0I JO SAJRWIISD
9y} ur AJuie)Iadun 10§ IpeW SBM dIUBMO] R

9}eJI3pOoW :3IUIPIAD JO AJulelId)

[92] el19}142 puowwniqg

[8¥] zto2
‘|e 19 yaaled

9T07-000¢ “SUTU2210s SISO[NOIAqN] JUJE] JO SSIUIAIIIJO-}SOD PUE SISOD

3y} UO Paseq 3IUSPIAS JIWOU0ID JO AJUIRHI)

‘ST 22IN0SII ) J0J SAIPNIS PIPN[IUT JO SOTISTINORILYD)

jc 11av]

www.eurosurveillance.org



104 pajsnipe sa2uanbasuod pue $3s0d I

=

‘(97808 < ¥n3 10 uosiad/ooo‘0orzgsn) ysiy 1o (578‘08-808 YN3 10 uosiad/000‘001-000‘T gSN)d1LIapOW (808 YNI 40 UosIad/000‘T aSN510
sSulARS)MO] Sk paljisse]d pue uosiad Jad 3502 ul passaldxa Sem asn 92.1n0say ‘xdse 3 neyap/uoisianuod}sod/yn-oe-aolidda//:sdily 11003 uoISIaAU0D ADUB1IND Pase-gam duBIYIO0D) Y] SUISN S0INT STOZ 0] PRIIBALOD BIIM S3IDUALIND ||

:A1qipald panjea $aIuanbasuod pue 1503 ay] dIaM (1) i(s1edh ay1) pautes ‘shep Supjiom 1s0j ‘sl
Aj9jeandoe painseau $92UaNbasu0d pue 53507 a9 (A) ¢PaIJIIUBPI DAIIBUISI|E YIS 10§ S3IUaNbasu0d pue $3507 JuBA3]aJ pue jueiiodw syl 1B aJap (Al) ¢Paysi|qelsa sadlAIas 10 awwelSoid ay) Jo SSaua
MOU pUB ‘DI3YM ‘WOYM 0} JBUYM PIP OYM ])3} NOA UBD *3°1) UaAIS saAljeutalje Suijadwod ay) jo uoildiidsap aalsuayaidwod e sep

;W10 ajqesamsue uj pasod uopisanb paursep-11am e sep (1) (9] apnjoul

$S13SN 0} UIDUOD JO SANSS] ||B PN|IUI S} NS APN]S JO UOISSNISIP
pue uoijejuasaid ayy piqg (X) ;Sa2uanbasuod pue $3s01 Jo SIJLWIISA dY] Ul AJUIRIIBdUN 104 ApEW dIUBMO]|E SBA (XI) ;PaWI0)iad SIAIJRUIR)|E JO S2IUANDASU0D pue S350 Jo SISAjeue Jejuawaldul ue sep (111A) ;Sulwil |eIIUIYIP

A uepdisAyd jo Jaqunu ‘awiy Sulsinu jo sinoy °33) sjun jedisAyd ajendosdde uj

N?o:o

149}1) puowwiniq ayy

‘paules aj1] Jo s1eaA :9TA L1R)|Op SN :ASN SIS Palun SN ‘wopSuly payun N S1sojndiaqny 10j Aesse 1 0dSI13 :91°10dS-1 1S9} UPS ulndiagny ;1S sisojndiaqgny ;g1

‘eurjose) yinos s fupidweyil ;dNy ‘urdidwey i41y dgnL-uj pjoo ‘g1-NOYI4IIUEND :L19-14D ‘NOYIJIIUEND 14D ‘dqn]-u| p]oY ‘siedh a)1) pajsnipe-Ayienb :A1vD ‘apiweuizeshd :yzd ‘sishjeue Ayanisuas onsijiqeqold :ySd ‘93ua|jadx3
91e) pue Yl BaH 104 3IN}IISU| JRUOIIBN BY] :IDIN ¢9IIAISS Y}|BSH |BUOIIBN :SHN fU0I1323jul SISOINJIagN] Judle] ;g7 ‘PIZeiuos] :HN| ‘}1jauaq }au jejuawaldul :gN| ‘AeSSy 9Sea]ay BWWED U0I3JIdIU| (YYD ¢01}BI SSAUDAI}IDY}D-1S0D
1e1usWaId Ul 1YID| {SnuiA Aduaidijapounwiwl uewny :AlH ‘0ung :yn3 ‘punod ysing :dgo ‘Jodsounwuw| payjuil-awAzug :30ds|73 ‘AydesSoipes 1sayd :yxD ‘SisAjeue 9A1199)49 1500 13D fIe]jOp UBIpRUR) QYD ‘UlldNH-—3l}dw|e) snjjideg :9dg

*aA0qe 10 %452
SEM S3SED 3AI1DR JO uoljdel)
9y3 J1 SuIABS-}S0D SeM
UOIJUdAIDIUI JUBWIEDI) Y|

*(%c¢—0 asuel ‘sased

suoljedljijou
Jo dn-mojjoj oN (1!

s1283U0)

‘SN ay3 03 syuesSjwuwi :uojiendod

*paljilzuapl sased aAllde jo uoipiodosd
¢sajes siyyeday HNJ ¢sased punoy Ajaaissed

pue punoj AjaAioe 10y

sajes uoljesijeiidsoy uj sasueyd 0} dAI}ISUIS
INq 3SNqoJ A]}SOW D13M S}NSI SSIUIAIIDYYI-}S0D)

. . dA112e Jo uojjiodoid uo ‘sashjeue [€%] 9002
1B9]9UN SJUBWalINbal 321n0say ‘papiroid 10U 51509 1R10) Juapuadap aSuel) sjuapjed Lomwwﬁﬁﬂw%ﬁ “s1e)]op SN ul pajuasaid AJIAI}ISUSS U] Pasn saSuel 10j UOLIRIIIISN( pawI] ‘|e 12 02104
g1 %0% jo uoneindod va:;so o4 (1 S)INsal {a)el JUN0odSIp %E ‘anrpdadsiad
1o () 19Aed yyeay s13sawop SN ‘uoziioy awiy ‘pawdojiad sem ySd ON
‘5215918115 OM] 1eak-oz ‘japouw d13A|euB-UOISIIBP :pOYIB N
e ‘papinoid
(67569 yn3) ooo‘zZ asn saSues ¢SaI2uUaNbasu0d pue $3502 JO SAJBWIIS
0] (194‘9— yn3) ooo‘Z @asn 93 ul AJu1e}1aduUn 104 dpEW SBM dIUBMO]|Y
:a8uel ATYD 43d s350) *MO] :90UBPIAD JO Ajulelia)
*s213s1u9)0RIRYD ddURWIOIRd }S9] uoIjeSIelIdsoy
-(80E*HS (€08°967 yn3) £26°€9€ Jusuenn (sieak gT-¥1 pase) epeue) 0} JO S@]BJ1 0] DAI}ISUDS DIIM SSUIARS JON
¥N3) 06599 QyD :SuU0IILSIISIAUI PAJRIIOSSE JO 150D |BJ0] 5M<um%~muﬂw_rﬁm%w=ﬂm g1 aAnIE pue Surpuyy uaIp)iyd yuesSiwwi paAlie Aimau :uonjendod “pasn sasued 10y uonEdISNI
. . qsul 9sed aAIssed (I1) ou ‘udeliapun sasAjeue AJIAIISUSS pajiwi]
HZAM A} SSUIABS 19U 1BJOL [2¥] 900z

d4N3) T892t Qy) :8ulUd3IIS Paseq-100yIs JO }S0I |e30|

151500 9§1e] 0} 91RIBPO

‘suorjeSiysanul
91e120SSe pue SUIUdAIIS
paseq-100yas yjoq

wouy sSuiAes BN

Suluaals
100y2s 1917 (1)

:53189)e41S OM]

*Sie]jop ueipeue)
ul $3INSaJ {93eI JUNOISIP %E ‘uoziioy awi}

1eah-oz ‘awwelSold Sujuaasids paseq
-]00Yds jo sisAjeue }1Jauaq-31s0d :poyla

‘pawioyiad sem ySd oN

*s@auanbasuod pue s}s0)J jo sajewl}sa 9y}
ul >~E_mtmu_._: 10} apew Sem aduemojje pajyiwi]

*MO] :92U3PIAD JO Ajule}ia)

‘le 19 piesselg

000°001/00Z<32U3PIdUI Y}IM SB1IJUNOD WOIY S|ENPIAIPUI ||

(Lghlt
¥n3) L7€€1 4go :sjuaned ogz ul1020304d ID|N JO 1502 |BIO]

{(S1g‘et
¥n3) 2846 4g9 :siuaijed ogz ul j020304d SPaaT JO 1502 |BIOL

*SuIU9aIS ou YIm pasedwod S3S0D 3Sie] 0] 9JRIIPO

1509) Sjuawalinbal 321n0sal ay) ale 9sie] MOH

(€8 =u)

1030301d 3DIN 8y} uey)

(S0t = u) |g17 Jo Sased alow
paiyiuapi pue sadeayd sem
1030304d SpaaT ay} ‘|RIAAQ

pajuanaid ased sad (gN|
10 ¥3DI) SSAUIAIFIBYYB-1S0D)

(1020304d
3DIN) LSL aAnIsod yi
140 ‘eduyy ueieyes

-qns wouj 10 ‘pjo
-s1eak-91>‘queusaid
JULSL s axd (1!

(1020301d

spaa7) aAlsod-140
J1UXD 1541 140 (1)

:s9189184)S OM]

(S)uonuaaiaiu|

‘pue)8u3 ‘spaa
0] (000°001/002<¢d2U3PIdUI g]) S314JUNOD
?Juapidoul-y8iy woly syuesSiwuwi :uoijeindod

*$9143UN02 32UdPIdUI-YSIY woly syuelSiwwi
104 921A13S SUIUDAIIS G| SPaaT ayl je Apnis
110402 B U0 paseq sisAjeue 3503 :poyla

uonejndod/ spoylay

‘pajuasald S)NSal SSAUIAIFIYS-}S0I ON

‘uaellapun
sasAjeue AyiA13Isuas ou — a)qedrjdde joN

‘pawoyiad Sem ySd ON

*s3auanbasuod pue s}s0) Jo sajewllss
ayj ul >~:_mtwu_._: 10} 9pew sem aduemojje oN

‘MO] :92U3pIA9 jJO >~:_mtwu

[92] el19}142 puowwniqg
9} UO paseq IIUSPIAS JIWOUO0ID JO AJulelld)

[o%7] otoz
‘1e 19 Apiey

910Z—0007 ‘SUTUA2IDS SISO[NDIIQN] JUJL] JO SSAUIAT}IIJJ-)SOD PUL §)SOD 9SN IDINOSAI ) J0J SIAIPNIS PIPN[OUT JO SOTISTINORILYD)

d¢ 319v]

13

www.eurosurveillance.org



*(S78‘08 < YNn3 10 uosiad/ooo‘oorzasn) ysiy 1o (578°0g—808 ¥yN3 10 U0SIad/000‘001-000‘T gSN)dILIapOW (808 YNI 410 uosiad/000‘Tt qSNs.10
sSulnes)Mo] se paljisse)d pue uosiad 1ad 3502 uj passaldxa Sem asn 921n0sayY ‘xdSe }Nejap/uoisianu03sod/yn-aesol'1dda//:sdyiy :1003 uoISIdAUO0I AJUBIINI PASEQ-qam duBIYI0) Y} SuISN S0INT STOZ 0] P1ISAUOD BIIM SIIDUILIND ||V

£S19SN 0) UIAIUOD JO SANSSI ||B dpNJOUI S}NSAL ApNis jo u
pue uoiejuasald ayy piq () ¢S90UaNbasuod pue S3S0I JO SJeWIISI dY) Ul AJUIRIISIUN 10§ SpRW dIUBMO]|R SBM (XI) (pawlojiad SaAIIRUIS)E JO S9IUANDASU0D pue $3S0J 4O

Ajeue |ejusawaidul ue sepm

n) i8ul

snasip

Jenualayip

10} pajsn(pe sa3uanbasuod pue s3s0d 313 (11A) ¢A|qIPaId panjeA saduanbasuod pue 3503 3y} a1a (IA) ;(S1eak a1 paules ‘sAep Supjiom 3soj ‘sysia ueldisAyd jo saquinu ‘awil Suisinu jo sinoy *8+9) sjiun jesisAyd ajeridosdde ui
A191e1nd2E paINSeaw Sa2uUaNbasuod pue $3502 I3 (A) ;PaIIIUAPI SAIIRUIS)|E YIBD 10§ S3IUBNDHASUOD pUB S}S0D JUBA3]AI pue Juepiodwi 3y} e a1 (A1) (Paysi|qelsa SadIAIAS 10 dwwelSold 9y} Jo SSaUAIIIRYYD 3yl sep (111) ;(udljo

MOY pUB ‘aJayMm ‘woym 0] Jeym pIp oym 131 noA ued *a°1) usAlS saAljeusalje Suizadwod ayl Jo uolldiidssp aalsuayaiduwod e sep

1) {wJ0) 31qesamsue ul pasod uolisanb paulyap-11am e sep (1) :[92] apnjdul eLSI) puowwniqg sy

‘paules 8)1] Jo sieah :9A L4ejIOp SN :ASN $S1BIS payun SN ‘wopSuly payun )N (S1sojnaiaqny 1oj Aesse | 0dSIT3 :91°10dS-1 1591 upS uln21aqgny ;]S sisojnaiaqgny :g|
‘eurjore) ynos s ‘updidweyll :gWy fuidweyil 4y aqnL-uj pjoo ‘gl-NOYI41IUEND :19-14D ‘NO¥IJNUBND 14D dqnL-u| pjo9 ‘sieak aj1) paisnipe-Ajenb A1y ‘apiweuizelhd 1yzd ‘sishjeue Ajanisuas s1sijiqeqoud :ySd a3ua)|9dx3

9le) pue y}|eaH 10§ 93n3}ISU| |eUOIIBN 3YL :IDIN 9IAI9S Y}|BaH |RUOIIBN :SHN fU013I9jul SISO|N2IAQN] JUdIR) 91T PIZRIUOS] :HN| ‘}J2Uaq Jau |eIuUaWaIdUL :gN| ‘ABSSY 9SBI]Y BWWERD UO0J4Id}U| (YYD ‘01}RI SSAUIAI}IDYD-}S0D
1ejuawaIdul YD fsnuiA Adudidiyapounwiwl uewny iA[H f04n3 :y¥n3 ‘punod ysnug :dgo ‘Jodsounwuw| payui-swAhzul :3odg 13 ‘AydesSoipel 3sayd :¥xX) ‘SISAjeuR 9AI1129}49 350D 13D fIB]|OP UBIpRUR) :QY)D ‘ULIdND—3}}dW|e) Snjjideg :9)g

*SJU3PN)S 100YIS uloq-usialo) 9ol ul Juawiealy dn mojjoy
pue Suluaalds | S] 10) (690°SE ¥yN3) £19°2E€ @SN J0 1502 |BJOL

*$1502 91BI3POW

‘uoljuaAIaul
juswjiesal} pue m:_:wwguw
1S13y1jo (S£9‘0Z yn3)

€€/99 QSN 40 }1J2UAQ JON

8Sujuaauds |S) (1l
Sujuaauds oN (1)

:s91891e1)S OM]

'Snayy
ul SjuaPNJS J0oYdIs uloqg-usialoy :uoendod

*sie)jop sn ul pajuasaid
s)Insal {|ooyds puejhie e ul SJuspnis uioq
-uS1910) 90/ jo Apnis 11J9Uag-1S02 :poyldW

‘S}ijauaq 10 S1S0Id Ul

sa8ueyd ajqisnejd 10§ pa)sa) Jou a1am SSulAeS AN

‘uselIapun sasAjeue AJIA13ISUSS ON
‘pawloyiad sem ySd ON

*S32UaNbasuod pue s}s02 Jo SAJRWIISD
ayj ul AJuie}Iadun 10y apeW SBM 3dUBMO]|e ON

*MO] :92UBPIAD JO AJure}sa)

[9¥7] zooz
‘le 3@ Suey)

*9oudjeaasd
pue uoijejndod jueiSiwwi Jo 9z1S Y}IM palIBA S}S0I :9J0N

(€W lee€L yn3) uoniw £:69 @SN :0dI1xa
{(798°€9z‘Z yn3) uoniw 6°9 SN :e210Y Yinos

:juawieal) 41y 10j S150)
*(191°€Z0‘779 ¥yN3) uoniw 6°09 4SN :02IXIW
$(996°£15°9 ¥N3) uoniw 29 ASN ‘eal0Y YInos

:JusWieal) HN| 10§ S1S0)

*aouajenald pue uiSiio jo A13unod Aq A|qelapisuod patieA s3s0)

1509) Sjuawalinbal 321n0sal ay) ale 9sie] MOH

‘w831 ¥zd/414 pudhy
B y}Im HNJ Jo uospedwod
e sapn)oul sisAjeue siyj
£SU1S140 |RUOIIRU UIRLIDD
J0 sjueaSiw ul HN| 03
1op1adns aq Ajuo Aew 41y

*sSujAeS J]WOU0DD
pue sjyjauaq yieay yjoq
ul 3Insal pjnom sjueiSiwwi
Suowe |g]7 Suneasy pue
Sui3d91ap jo AS9jeN)S V¥

pajuanaid ased sad (gN|
10 ¥3DI) SSAUIAIFIBYYB-1S0D)

}INsal 159}
aAlsod e ym asoyy
10) yzd smd 41y
ym juawieal] (A1)
AWY Yyum
Juawiyealy (1)

HNI Y3Im Juswiealy
Aq pamoyjoy 1S1 (1)

uoljuaAlajul o (1)

15918910415 IN04

(S)uonuaaiaiu|

SN
9y} 03 sjueiSjww] paarte Aimau :uonjejndod

‘siejjop sn ul
pajiodai s}nsal ¢ajel JunodSIp %€ "sjueiSiw
jo aSe uelpaw snujw g ay} ul suosiad
uloqg-usiaioy jo Aaueldadxa ajl) aSelane sem
uoziioy aw|] ‘}9SeIBP |BUOI}IAS-SS0ID B WO
pa31aniisuod sajijoid adueysisal diy1dads
-uo18al ‘|apouw d13AjeUR-UOISIIBP :POYIBW

uonejndod/ spoylay

‘dWY 0 1500 ¢@aue)sisal
dIWY 10 HN| Ul S9SUBYD 0} dAI}ISUIS JIdABMOY
}snqos A)3SoW 319M S}NS3I SSAUIAI}IDYI-1S0)

‘papinoid sem sashjeue
A3JIAIISUBS Ul pasn saSuel 10j uoljediy1Isn(

‘pawioyiad sem uolje|nwis 0]ue) AjUow
‘papiaoid
saSueJ {S9I2UaNbasu0d pue $3502 JO SIJBWIIS
ay) ul AJuje)isdun 10} SpEW SBM 3IUBMO]|R

9}RIIPOW :3IUIPIAS JO Aure}sa)

[92] el19}142 puowwniqg

[#7%7] zooz
‘1e 32 ueyy

3y} UO Paseq 3IUSPIAS JIWOU0ID JO AJUIRHI)

9T0Z—0007 ‘SUTUA2IDS SISO[NDIIQN] JUJL] JO SSAUIAT}IIJJ-)SOD PUL §)SOD dSN IDINOSAI ) J0J SIAIPNIS PIPN[OUT JO SOTISTINORILYD)

9z 319V]

www.eurosurveillance.org

14



*Ay1)1qeledwod 10 S0INg STOZ 0} Pa}IdAUOD 31d9M S0INF £00Z ,

*(9%78‘08 < ¥n3 10 uosiad/ooo0‘0orzgsn)ysiy 1o (578‘08-808 Yn3 10 uosiad/000‘001-000‘T gSN)dlLIapPOW (808 YNI 40 U0sIad/000‘T aSN5I0
sSulABS)MO] Sk paljisse]d pue uosiad Jad 3502 ul passaldxa Sem asn 92.n0say ‘Xdse 3 nejap/uoisianuod}sod/yn-oe-aoridda//:sdily 11003 uoisIaAU0d ADUa1ind paseq-gam aueiyd0) ay] SuISN $04N3J ST0Z 0) PIIBALOD BIIM S3IDUBLIND ||

£S19SN 0} UI3IUOD JO SINSS| ||B dpPNJIU] S}NS3I APNIS JO UOISSNISIP

pue uoijejuasald ay3 piq (X) ;S32UanNbasuod pue $3S03 40 Sa1BWIISA AY] Ul AJUIRIIIUN 10§ dpEW 3DUBMO]|E SBA (XI) ;pawio}iad SaAljeuId)|e JO S3dUaNbasu0d pue s3s0d 4o sisAjeue |ejuawaldul ue Sep (111A) ¢Sulwl |eIIUAIIP

104 pajsnipe sa3uanbasuod pue $3s0d 31 (|

) ¢AlqIpald panjea $92UaNbasu0) pue 1509 Ay UM (1A) i(s1eah ay1) pautes ‘shep Supjiom 150 ‘s
Aj9jeandoe painseawl $92UaNbasu0d pue 53507 a9 (A) ¢PaIJIIUBPI DAIIBUISIE YIS 10§ S3IUaNbasu0d pue $3507 JuBA3]aL pue jueiiodw syl 1B a1/ (Al) ¢Paysi|qelsa sadlAIas 10 awwelSoid ay) Jo sSaua
MOU pUB ‘DI3YM ‘WOYM 0} JBUYM PIP OYM ])3} NOA uBD *3°1) UdAIS saAljeutalje Suijadwod ay) jo uoiydiidsap aalsusyaidwod e sep

;W10 ajqesamsue uj pasod uojisanb pauijep-11am e sep (1) :[9z] apnjoul

1A ueisAyd jo saquinu ‘awiy Suisinu jo sinoy *3:9) syun jeaisAyd ajerdosdde uy

N?o:o
1419}11) puowwniq ayj

‘paules aj1] Jo sIeaA :97A L1R)|OP SN :ASN SIS PaluN SN ‘wopSuly payun N S1soindiaqny 10j Aesse 1 0dSI1 ‘91 10dS-1 1S9} UPS ulndIagny ;1S sisojndiaqgny ;g1

‘eurjoie) ynos s fupidweyil ;dNy ‘udidwey i41y 9gnL-ul p1oo ‘g1-NOYI4IIUEND :L19-14D ‘NOYI4IIUEND 14D ‘dqn]-u| p]oY ‘siedh a)1) pajsnipe-Ajenb :A1vD ‘apiweuizeshd :yzd ‘sishjeue Ayanisuas onsijiqeqold :ySd ‘93ua)jadx3
91e) pueB Yl|BaH 104 3IN}IISU| JRUOIIBN 3Y] :IDIN ¢9IIAI3S Y}|BSH |eUOIIBN :SHN fU0I1323jul SISOINJIagn] Judle] ;g7 ‘PIZeiuos] :HN| ‘}1jauaq }au |ejuawaldul :gN| ‘AeSSy 9Sea]ay BWWED U0I3}IdlU| (Y YD| ¢01}BI SSAUDAI}IDY)D-1S0D
1e1uswWaId Ul 1YID| {SnuiA Adusidijapounwiwl uewny :AlH ‘oung :yn3 ‘punod ysiig :dgo ‘Jodsounww| payjuil-awAzug :30ds|73 ‘AydesSoipes 1sayd :yxD ‘SisAjeue 9A1329)49 1500 :y3) fIe]jOp UBIpRUR) QYD ‘Ull9NH—3l}dw|e) snjjideg :9dg

‘(157 ¥N3J) SEV ¥N3 140 +1SL
(:65% ¥n3) €77 ¥n3 140
(€67 ¥n3) 947 ¥n3 1SL
‘(:2€7 ¥N3) £17 yn3 Sunysa) o
:9Jam judied Jad aled Jo $3S0D awIIdY
]e21paw 1231Ip Pajunolsip syl

*s8ujAes pue $3s02 91q18118aN

‘140 +1S1
y3im pasedwod A (1452

dN3) 062 3¥N3 40 ¥3ID1=140

f8ul1sa) ou yym
pasedwod 9IA/ (185 ¥N3I)
095 °¥N3 40 Y321 :L40+1S1

‘(pajeulwop *a°1)
140 uey) Aoediyys 1amo)
pue s3s02 4aysiy pey ISL

140 ()
paleulddea
9Og usaq aAey
OYM $}IBJU0I 3S0]D
10J 14D +1S1 (1)
1s1(n
SunsaloN (1)

5918918115 1IN0y

‘pajeurddeA
94 Y}IM S}IBIU0D 350)2 Ul s}npe :uoljejndod

‘wnuue Jad %€ je pajunodsip ‘sounj Looz
ul pajuasald s350) "uozioy awl) siedh gi7es
‘awlayl] s,uaijed e 1ano ‘aal3dadsiad s,1aked

aleJY}|eay Youal4 B Woly uadepapun yid

‘Japow A0d4e|\ d13A|RUB-UOISIIBP :POYIB N

‘Juawieal} Jo s3s0d ‘A3di1dads 151 ul sasueyd
0} 9AI}ISUDS DIIM S})INSI SSAUIAIIYS-}S0D)

sasAjeue AJIA1}ISUSS Ul sa8uel 10 uoredIISN|

9y} ul AJure11adUn 10 BpEW SBM 3DUBMO]|Y

‘papinoid sem

[6€] otoZ "B 13

‘pawioyiad J0U SEM YSd ueqing-diynaq

*s@auanbasuod pue s3s0J JO sajewl}sa

*9]RI3POW :3IUIPIAD JO AJulR}ID)

"(t£9z1 ¥n3) 0zL'wr asn :LSL1esiaAlun
'(S78TT ¥N3) 09£°€T QSN :LOdS-L+1SL palasiel
{(zl6‘77z/‘11 yn3) 000°029“€T qSN :L4D+1S1 palasiel
{(£8%‘%799G ¥yn3J) 0000859 4SN :SuUlUS3IIS palasie]
{(1€£9z€‘T Yn3) ooo‘oS‘t dsn :8uluaalds oN
:1$}IN423J 000‘00z Jad Suluaaldg

*SUlUd312S ou Y3Im pasedwod s3s0d asie]

‘pajeujwop
9J4e Su13s9) 14D 1eSI9AIUN
pue sal8ajel)s |eljuanbag

pajuanaid ased/ (1097
dn3) £££'Sgz asn ¥IDI

:Suruaalds
OU SA 9A1}094J9-1500 Jsowl
91 Sullsa) palasie]

8ujuaaids oN (A1)

sa189)e4)s Sulsa)
leriuanbas (1
sy}nJal Aieynjiw
SN @dudjeaasd moj
ur1sL—/+viol
yum Sujuaaids
lesianiun (

Sujusalds
palasie] (1)

:59189]84)S IN04

‘SN ‘DS ‘uosyde( 104 e
Aieyiw sn ayy Supiajuad synudal tuoljejndod

‘wnuue
19d 94,€ 18 pajunodsip ‘siejjop sn 600z uj
pajuasald $350) "uoziioy awyl) 1eak-oz e 19A0
‘an130adsiad |e3a120S SN B Woly udxeyapun
V3D "1apouw AodJey d13AjeUR-UOISIDBP POyl

9ouew.oyiad 39} |91 40 9dudjeaald ul sasueyd
0] 9AI}ISUDS DI3M SIINSDI SSAUIAIFIBYD-)S0D)

sasAjeue A}IA13ISUSS Ul saSuel 10§ uol3edIISN|

3y} ul AJure}Iadun 10y SpeW SBM 3IUBMO||Y

*$1S9] JO 1502 {SDI1S148)oRIRYD

‘papiroid sem

[£€] T102

‘pawJojiad jou SeM ySd ‘IB 39 0SmouBW

*s3duanbasuod pue S3s0J Jo sajewl}sa

9)eI3POUW :32UIPIAD J0 AJule}Ia)

*92UBI3J41Pp (8 ¥N3I) OT SN 14D +1SL 40) uosiad uad
{(zo€ ¥n3) o€ gsn :duoje | S| 40j uosiad sad
{762 ¥yn3) 09€ asn 4eaA 1 e jenplAIpul Jad S1S0D |I0)

an1ysod | 4D J1 Ajuo Juswiealy g1+ ‘saLisiwayd
J9A1] “YXD ‘udauds woldwAs | JO :asn 92un0sal [|9-14D+1SL

‘juswiealty |gL]+ ‘saidisiwayd
19A1] “YXD ‘udaids woldwAs :auoje | S| ‘9Sn 921n0say

*sSulAeS pue $150 91q1S118aN

1509) Sjuawalinbal 321n0sal ay) ale 9sie] MOH

‘auoje |G SA
140+ 1S yim paules A1v0
19d (€86 yn3) zoz‘t asn

pajuanaid ased sad (gN|

10 YD) SSOUIAIIIDYYR-}S0D)

Sunsay 119
-14D aAnodunipe uo
synsal aAlysod yym
asoy3jeair (1l

s|e11aal ansod
-1SL11e 1eal] (1)

15918918415 OM]

(S)uonuaaiaiu|

*1S1 9AnIsod e jo siseq
2y} uo |g L] pajdadsns yim soiuld yjjeay
o11qnd 03 paliajal sjenplalpul :uoljejndogd

‘wnuue 1ad %€ Je pajunodsip
‘sie)jop SN z1oz ul pajuasald s3s0) ‘uoziioy
w1} JedA-G pue -1 e J9A0 ‘dA13dadsiad
walsAs yjjeay sn e woly uadepapun
V3D "|1apouw d13A|eue-uoisidap :poyla

uonejndod/ spoylay

9107-000¢ “SUTU2210s SISO[NOIAqN] JUJE] JO SSIUIAIIIJO-}S0D PUE SISOD ¢

112 03 1SNQOJ 19M S}INS3I SSIUIAI}IDYJI-}S0)

‘papiaold sajew}sa |apow Jo saSuel 10y
uoijednyisn( pue uayelsapun sashjeue AHAIISUIS

9y) ul AJule}I90UN 10) SPBW SBM IUBMO||Y

*s19jowesed |apow Ay ul saSueyd

[7€]

‘pawioyiad sem ysd Z10Z *|e 13 Yyeys

*s@auanbasuod pue S}S0J JO Sajewl}sa

*yS1y :92uapIAd jo Ajuielsa)d

[92] el19}142 puowwniqg

3y} UO Paseq 3IUSPIAS JIWOU0ID JO AJUIRHI)

3sN 92IN0SAI ) J0J SAPNIS PIPN[OUT JO SOTISTINOBILYD)

H<Z 3718Vv]

15

www.eurosurveillance.org



A131e1n22E paINseaw $a2uaNbasuod pue s3s0d I (A) ;Pd
MOY puE ‘d13UM ‘WOYM 03 JeyM PIp OUM ])d3 NOA UBD *3°1) UdAIS saAljeusalje Suizadwod ayl jo uoildidsap aalsuayaidwod e sepm

‘

*(S78‘08 < yYNn3 40 uosiad/ooo‘oorzasn) ysiy 1o (578‘0g—808 YyN3 10 U0SIad/000‘001-000‘T gSN)dLIapowW (808 YNJ 410 uosiad/000‘t qsns.1o
sSulAeS) Mo) Se paljisse]d pue uosiad 1ad 3502 ul passaldxa sem asn 921n0say ‘xdse'}nejap/uoisianuod}sod/yn-oe-aoridda//:sdijy 11003 uoisIaAU0d AdUa1INd paseq-gam auelydo) ay} SuISN $0In3 ST0Z 0) PAJIBAUOD BIIM S3IDULIND ||Y

£SI9SN 0) UIBIUOD JO SANSS| ||B APNJdUI S}NSAI APNIS JO UOISSNISIP
pue uojiejuasald ay} piq (x) ¢S90uaNbasuod pue S3S0I Jo S)EWIISA dY) Ul AJUIRIIBIUN 10) dpRW dIUBMO]|B SBM (XI) ;pawloyiad SaAIIeUI)R JO S2IUaNbAsU0D pue $3S0J Jo SiSA|eue |ejuawaldul ue sep (111A) ¢Sulwi) |eI3uIaIp
104 pajsnipe saduanbasuod pue s3s03 a1 (11A) ¢A1qIPaId panjeA saduanbasuod pue 3502 3y} a1 (IA) ;(s1eah oy paures ‘sAep Suijiom 3s0) ‘sysiA uepdisAyd jo Jaquinu ‘dwiry Suisinu jo sinoy “8°3) sjiun jeaisAyd ajersdosdde ug

29449 3y sem (111) ¢(ualjo
noul eLIRYD puowwniqg ay L

‘paules 811 Jo sieah :9A Laejjop SN :ASN $S1BIS payun SN ‘wopSuly payun )N (S1sojnaiaqn) 1oj Aesse | 0dSIT3 :91°10dS-1 1593 up|s uln21aqgny ;]S ¢Sisojnaiaqny :g|

‘eurjose) yinos O fupidweis ;gwy fuidwey 141y faqnp-uj p1oo ‘gl-NOYIJ1IUBND 119-14D NOYIJIIUEND 14D ‘aqni-u| pjoo ‘sieak ajn paisnipe-Aienb :ATyD ‘epiweuizelid :yzd ‘sisAjeue AnAisuas ansiiqeqold :ysd $92ua))aIx3

9.e) pUB Y)|BAH 10§ 9IN}IISU| |RUOIIBN YL :JDIN ‘9IIAI9S Y}|BSH |RUOIIBN SHN ‘U0I11D3jul SISOINJIGN] JUdIR] :|g LT ‘PIZBIUOS] :HN] }1JoUdq Jau |ejuawaidul :gN| ‘ABSSY 9SB3|9y BWWED U0IJI)U| (YYD ‘011BI SSBUIAIIIDYJD-}S0D
JeluBWaIdUL :yID| $SNUIA Adudidjapounwiwl uewNy A[H ‘04n3 :yn3 ‘punod ysiug :dgo ‘Jodsounwuw| payuri-awAzuz :30ds|73 ‘AydesSolper 3sayd tyxX) ‘SISA|RUR BA1}I94J8 150D 1y3) Lie|jop UBIpRUR) :QY) ‘UlIIND—3}iaw|e) snjjdeg :9)g

‘(7642 yn3) 8%71°LS 4g9 :8ulusaids oN
‘(L%70%00z Yn3) 870451 499 :119-140/1SL
(£78°90z ¥n3) £8€‘29T 499 :9L10dS-1/1SL
{(9€z*7Sz Yn3) 685661 4gO :1S1
1(64¥°8Sz ¥n3) 126'20z 499 119-140
‘(c€8'65z yn3) €86'€0z dg9 *91'10dS-L

:S)0eJU02 000°‘T
19d $1502 159] pue dn-mo1j04 ‘Juawieas) Sulpn)doul $3s0d |ejo|

*SUIU9IDS OU YHM pasedwod S3S0d asieT

(53502) sjuawalinbal 321n0sal ay} ale aSie] MOH

*9A13294J3-150D }Se3)|
ayjauoje | S| ‘ASejealS
9A11294J9-150D }S0W 3}
sem Sujuaalds |enp g1
'10dS-1 Sosed Jsow uj

((26€L7 ¥n3)
902‘/€ 499 g1°10dS-1/1S1

‘(0zo‘gh ¥Nn3)
669°L€ 499 :119-140/1S1

(785909
4n3) erL6€ 499 :91°10dS-L
{(795°€S
dN3)rso‘el dg9 :119-140
{(8€6‘09
4n3) ov8‘Ll 4g9:1SL
{(8uluaalas ou yum

paiedwod) pajuanaid ased
aAnoe 1ad 1502 |RIUBWAIOU|

pajuanaid ased sad (gN|
10 ¥3DI) SSAUIAIFIBYYD-1S0D)

annisod sem
1S1 usaym 119-140
Aq pamoio) 1S1 (A)
auoje (119-140)

aqnj-uj-pjoo
-g1-uoiajiaueng (A1)

(81'10dS-1/1S1)
aanisod
SeMm | S| uaym
Aesse g1'10dS-1 Aq
pamojjoy 1SL (111)

auoje
Aesse g1°10ds-L (1!

auole 1S (1)

:591891e11S BAl4

(S)uonuaaiau|

Anayyurgl
Y3M S]BNPIAIPUL JO S}OBIU0D 3SO0)D :uoljendod

*8uiunodsip
ou ‘spunod g9 gooz uj pajuasaid s3150)
‘uoziloy awiy Jedh-z e 19A0 ‘9A13dadsiad
9Je2Yj|eay )N B WOl uddenapun y3d
‘]apouw 213AjeuE UOISIIAP POYIBN

uopieindod/ spoyisy

'$350) Judwieal) |g17 Aydyidads
uas 1593 ‘@dudjeaald g1 ul saSueyd
U3S 219M S)|NSAI SSBUIAI}IYJD-}S0D)

‘papinoid sem
sasAjeue AJIA13ISUSS Ul saSuel 10y uoled SN[

‘pawJojiad jou SeM ySd

*s@Juanbasuod pue S3s0J Jo Sajewl}sa
Iyl ul >u:_mu\_wu:= 10} apew Sem aJuemol|y

*9}I9POW :3DUBPIAD JO Ajure}la)

[92] el18}142 puowwniqg
3} UO PaSe 3IUIPIAS JIWOU0II Jo AJulelia)

[g€] otoz
‘|e 13 uelood

910Z—0007 ‘SUTUA2IDS SISO[NDIIQN] JUJL] JO SSAUIAT}IIJJ-)SOD PUL §)SOD 9SN IDINOSAI ) J0J SIAIPNIS PIPN[OUT JO SOTISTINORILYD)

I 319Vv]

www.eurosurveillance.org



latent TB screening in migrant populations (Figure
2). After removal of duplicates, 2,884 studies were
screened by title and abstract. A total of 127 studies
were selected for full text assessment. We did not iden-
tify any single study on the effectiveness of LTBI screen-
ing in migrants or the general population. We therefore
included seven systematic reviews that addressed the
LTBI screening chain of evidence; the test properties
of LTBI screening tests (n=3) [20,27,28], the efficacy
and harms of LTBI therapies (n=2) [29,30], and the LTBI
care cascade including uptake of screening and treat-
ment initiation and completion (n=2) [31,32]. In the
economic search 2,869 articles were identified. After
duplicate removal 2,740 articles were screened by title
and abstract (Figure 3). A total of 37 studies underwent
full text assessment and 16 individual studies were
included [33-48].

Performance of diagnostic tests for latent
tuberculosis infection

Three systematic reviews assessed the properties of
the diagnostic tests used in LTBI screening (Table 1).
The systematic reviews by Pai et al. and Kahwati et al.
evaluated the performance of TST and IGRA in popu-
lations not vaccinated with bacillus Calmette—Guérin
(BCG) and found that the TST, at a 10 mm cut-off, and
IGRA had similar and good sensitivity (79%) and high
specificity (>97%) to detect LTBI [20,27]. In addition,
Pai et al. showed that the TST was limited by lower
specificity (59%) in BCG-vaccinated populations [27].
The third systematic review by Kik et al. estimated the
ability of TST or IGRA to predict the risk of developing
active TB among those with LTBI [28]. We included and
present the data from eight of the 29 studies in the Kik
review as they were the only ones that performed both
TST and IGRA in the same study subjects and com-
pared the results to those with a negative test [28].
The positive predictive value (PPV) and the pooled
incidence rate ratios (IRR) estimated by comparing
test-positive and -negative cohorts were similar for TST
and IGRA. Both predicted the development of active TB
poorly [28]. The PPV (range) and the IRR (95% Cl) were,
respectively, 1-7% and 2.07 (1.38-3.11) for the TST and
0-13% and 2.40 (1.26—4.60) for the IGRA [28].

Efficacy and harms of therapy for latent
tuberculosis infection

Two systematic reviews examined the efficacy and
associated harms of latent TB therapies to prevent
the development of active TB [29,30]. Both reviews
found that the efficacy of several different regimens of
rifampicin (RIF) (monotherapy and combinations) was
low to moderate and equivalent to isoniazid (INH) treat-
ment for 6-12 months. Stagg et al. published a network
meta-analysis of 53 randomised controlled trials on
the efficacy and harms of different latent TB regimens
in which 42 were directly compared [29]. In the meta-
analysis of the nine placebo-controlled trials, the odds
of developing active TB among those who took INH
for 6 months compared with placebo were 0.64 (95%
Cl: 0.48-0.83). In the network meta-analysis of all 53
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studies, the odds of developing active TB in the 3—-4
months of RIF regimen compared with placebo were
0.41 (0.18-0.86) [29]. The Cochrane review by Sharma
et al. found similar efficacy for the following three com-
parisons: (i) RIF monotherapy for 3—4 months vs INH
for 6-9 months, (ii) RIF+INH for 3 months vs INH for
6—9 months and (iii) weekly rifapentine (RFP)+INH for
3 months vs INH for 9 months. The comparative relative
risks (RR) with 95% Cl for these rifamycin combinations
vs INH were 0.81 (0.47 to 1.4), 1.08 (0.65 to 1.79) and
0.44 (0.18 to 1.07), respectively [30]. In that review, the
RIF-based regimens were better tolerated, with lower
RR of hepatotoxicity (0.15; 95% Cl: 0.07-0.4), and had
better adherence (82% vs 69%, RR=1.19 (95% Cl:
1.16-1.22)) [30].

Latent tuberculosis infection care cascade:
screening uptake and completion of therapy
Two systematic reviews reported on the LTBI care cas-
cade including the uptake of screening and treatment
as well as initiation and completion of therapy [31,32].
Alsdurf et al found that only 18.8% of all those eligible
for screening completed LTBI therapy and that the rate
was low for all sub-groups, including migrants (14.3%)
[31]. This was due to progressive losses at all stages
of the care cascade: 71.9% (95% Cl: 71.8—72.0) com-
pleted testing, 43.7% (95% Cl: 42.5-44.9) completed
medical evaluation, 35.0% (95% Cl: 33.8-36.4) were
recommended for treatment and 18.8% (95% Cl: 16.3-
19.7) completed treatment if started [31]. Sandgren
et al. found that treatment initiation (23-97%) and
treatment completion (7-86%) varied widely among
migrants [32].

Resource use, cost and cost-effectiveness of
screening for latent tuberculosis infection

The cost-effectiveness analysis of studies summa-
rised in our review focused primarily on comparisons
between LTBI screening strategies (e.g. TST, IGRA or
sequential TST/IGRA), comparisons with other screen-
ing techniques such as chest radiography (CXR) for
active TB, a combination of CXR/TST, or no screening,
among different risk groups (Table 2). The strategies
compared were heterogeneous across most studies.
Eleven of the 16 included studies addressed an LTBI
screening strategy and included a migrant group;
however, only three studies were specifically about
migrants in EU/EEA countries [35,40,48]. The cost-
effectiveness of screening strategies was dependant
on test characteristics, which tests were being com-
pared, the cost of tests and whether or not the popula-
tion was BCG-vaccinated.

Four studies reported that screening with a single-
step IGRA was less costly or more cost-effective rela-
tive to TST screening in migrants to prevent incident
TB [33,35,36,48]. In one study in the US by Linas et
al., a single IGRA dominated TST in all comparisons.
However, IGRA was only cost-effective at a willingness-
to-pay threshold ofless than USD 75,000 per QALY (EUR
62,496/QALY) compared with no screening among
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migrantsyounger than2g years of age, with an incre-
mental cost-effectiveness ratio (ICER) ranging from
USD 52,900-74,800 per QALY (EUR 44,080-62,329/
QALY). For migrants older than 45 years, the interven-
tion was unlikely to be cost-effective, with an ICER for
IGRA vs no screening between USD 103,000-283,000
per QALY gained (EUR 85,827-235,817/QALY) [36].
Two studies conducted in the United Kingdom (UK) by
Pareek et al. found that performing an IGRA in migrants
aged 16-35 years and originating from countries with
a TB incidence of>150 per 100,000 was the most cost-
effective LTBI strategy, with an ICER of ca GBP 20,000
(EUR 24,211) to GBP 30,000 (EUR 36,317) per active TB
case prevented [35,48].

Other studies investigated the optimal LTBI testing
strategy in different high-risk populations such as
contacts of active cases or migrants from TB-endemic
countries [38,39,41]. Sequential TST/IGRA testing was
preferred over single TST or IGRA, especially in those
who had a high likelihood of a true positive TST (LTBI
prevalence>5%) and were BCG-vaccinated after infancy
[39,41]. Oxlade et al. found that sequential TST-IGRA
screening was cost-effective compared with single-
step IGRA screening. That study suggested that it
was most cost-effective to use an IGRA to screen TST-
positive cases, and that IGRA screening was favoured
only among those who had received BCG vaccination
after infancy [41]. In a French study by Deuffic-Burban,
sequential TST-IGRA screening was a more cost-effec-
tive strategy for BCG-vaccinated close contacts of
active TB patients than IGRA alone [39]. For TST-IGRA
compared with no testing, the ICER was EUR 560 (EUR
581, as per 2015) per year of life gained (YLG), and for
IGRA compared with TST-IGRA, the ICER was EUR 730
(EUR 757) per YLG in the scenario when LTBI preva-
lence was more than5%. This was robust across a wide
range of LTBI prevalence. In the study by Pooran et
al., sequential TST-IGRA testing was more cost-effec-
tive compared with no screening or single-step TST,
with an incremental cost per active case prevented of
GBP 37,699 (EUR 48,020) to GBP 37,206 (EUR 47,392)
among contacts of active TB [38].

Discussion

There were no single studies that directly addressed
the effectiveness of latent TB screening programmes on
the health outcomes of migrants. Therefore, we evalu-
ated the LTBI screening chain of evidence. The majority
of TB cases in low TB incidence countries in the EU/
EEA occur in migrants born in countries with higher TB
incidence and occur primarily due to reactivation of
latent infection. The tools to detect and treat LTBI, how-
ever, have many limitations. IGRA and TST have high
sensitivity to detect LTBI but they both predicted the
development of active TB poorly [20,27,28]. All latent
TB therapies were equivalent but their effectiveness
in preventing the development of active TB was only
low to moderate [29,30]. RIF regimens may be prefer-
able because they have considerably lower hepatotox-
icity and higher treatment completion rates than INH
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[30]. The LTBI care cascade is weak as only a minor-
ity of patients (both general population and migrants)
eligible for LTBI screening actually complete LTBI treat-
ment [31]. Limited economic analyses of LTBI screen-
ing among migrants suggest that targeted screening
for young migrants from high TB incidence countries
(>150/100,000) is the most cost-effective strategy [35].
The WHO End TB Strategy, with a goal to eliminate TB
by 2050, highlights the need to decrease the substan-
tial reservoir of individuals with latent TB infection at
risk of progression to active TB [49,50]. A substantial
proportion of migrants were born in high TB burden
countries and many have latent TB infection (26—46%)
[4,13]. A major challenge is identifying those at highest
risk for progression to active disease so that targeted
programmes can be developed that will promote the
health of migrants and have the highest public health
impact.

Ca 5-15% of individuals with latent infection will
develop active TB during their lifetime [51,52]. The
groups at highest risk of progression to active TB dis-
ease are those with immunosuppressive conditions
(i.e. HIV infection, immunosuppressive therapies with
anti-tumour necrosis factor treatment, organ transplan-
tation or dialysis) and those infected recently [6]. The
risk of disease progression is greatest close to the time
of infection, with almost half of disease progression
cases occurring within the first 2—3 years after expo-
sure [53]. Migrants arriving from endemic areas have
the highest rates of active TB soon after arrival in host
countries, which is probably due to recent exposure in
their countries of origin. Fifty per cent of cases, how-
ever, occur 5 or more years after arrival and the risk
remains elevated throughout their lifetime [54-57].
Being an asylum seeker or refugee, TB exposure dur-
ing crowded conditions or perilous journeys to host
countries, or recent travel back to TB-endemic coun-
tries of origin may also increase the risk of active TB
in the migrant population [58-60]. The complex epide-
miology of TB among migrants needs to be taken into
consideration when developing LTBI programmes for
this population to ensure the highest individual and
public health benefit. The lack of robust population-
based data is, however, a major obstacle in develop-
ing targeted LTBI programmes for migrants. Estimates
on the individual, combined and attributable popula-
tion contribution of each of these risk factors to devel-
oping TB among migrants will be required. There are
also few studies on cost-effectiveness to inform latent
TB programmes concerning migrants. Only two stud-
ies conducted in the UK specifically addressed which
migrant groups should be targeted for LTBI screening
and treatment [35,48]. These results however, may not
be generalisable to all EU/EEA countries as willingness
to pay thresholds, per capita health care expenditures,
and health priorities vary between countries.

In addition to these data gaps, the tools to diag-

nose and treat latent TB have limitations. The LTBI
care cascade is weak, lowering the effectiveness and
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impact of screening programmes. Both TST and IGRA
poorly predict the small proportion (<15%) of those
infected with TB who will progress to active disease.
As a consequence, a large number of people need to
be screened and treated to prevent one case of active
TB [6]. Operational issues related to TST and IGRA may
decrease screening uptake: The TST requires a second
visit 48—72 h after the first visit to read the skin test
induration (test result) and IGRA testing is generally
costlier than TST and may not be as widely available
in EU/EEA countries [61]. Patients with latent TB are
asymptomatic and thus long treatment regimens rang-
ing from 3 to 9 months lead to poor treatment comple-
tion [32]. The latent TB care cascade involves several
steps including identifying patients in need of screen-
ing, offering screening and treatment by providers, and
uptake and completion of screening and treatment by
patients. This process requires the understanding and
engagement of patients and providers. The low propor-
tion of those eligible for screening who complete LTBI
treatment is a result of losses at every point of the care
cascade because of barriers at patient, provider and
structural level [31].

Migrants encounter several barriers in accessing
healthcare and consequently, treatment initiation
(23-97%) and completion rates (7—-86%) are variable
[21,32,62,63]. In addition, practitioners may lack ade-
quate knowledge of which migrants should be screened
and treated [21,64]. Addressing barriers at both the
patient and provider level will therefore be required to
strengthen the LTBI care cascade and to ensure indi-
vidual and public health benefits of LTBI programmes.
With the adoption of the WHO End TB Strategy there is
recognition of the importance of scaling up preventive
therapy. Less than half of EU/EEA countries, however,
have LTBI programmes for migrants and there are
numerous challenges to developing and implementing
new programmes [11,14,15]. These include the hetero-
geneity of populations and migrant subgroups affected
by TB in individual EU/EAA countries as well as eco-
nomic and operational considerations. LTBI screening
programmes will therefore need to be tailored to the
local TB epidemiology in host countries, the TB risk in
migrant sub-groups, and implementation based on the
health priorities and economic and healthcare capacity
in each setting [2,3].

Study limitations

Our study was limited by the fact that we did not retrieve
any studies that directly estimated the effectiveness
of LTBI screening programmes among migrants or the
general population. There are limited data on the cost-
effectiveness of LTBI screening in these populations.
The search was limited by the fact that it was conducted
only up until May 2016 and that we only included stud-
ies published in English or French. A recent narrative
review of the effectiveness and cost-effectiveness,
however, found similar literature and findings as our
study [65]. Our findings are further limited by the low
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or very low quality of most of the original studies that
were included in the systematic reviews.

Evidence gaps and future directions

Better evidence is urgently needed on the individual,
combined and attributable population contribution of
risk factors leading to progression from LTBI to active
TB in migrants. Intervention studies that determine
how to improve the identification of target populations
and retain them in care along with cost-effectiveness
studies that use this intervention and the epidemio-
logical data will be needed to develop programmes
with the highest impact. Ultimately, better diagnostic
tests that accurately predict those individuals who will
develop active TB as well as shorter, well-tolerated and
more effective treatment to promote adherence, will be
needed to achieve TB elimination.

Conclusions

The latent TB burden among migrants needs to be
addressed in order to promote the health of this popu-
lation and to achieve TB elimination in the EU/EEA. At
present, broad implementation of LTBI screening and
treatment programmes is hindered by the large pool
of migrants with LTBI (a small proportion of whom will
develop active TB), diagnostic tests that poorly pre-
dict which individuals will develop active TB, long LTBI
treatment regimens, as well as several patient, pro-
vider and institutional barriers that lead to poor uptake
of screening and treatment completion. Despite these
limitations, migrant-focused latent TB screening pro-
grammes may be effective and cost-effective if they are
highly targeted and well implemented.
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