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EXECUTIVE SUMMARY
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9. REPORT STATUS: FINAL (14 February 2008)

II. CONTENT RELATED INFORMATION

10. CONTEXT/INTRODUCTION(limit 250 words):
Cardiovascular disease (CVD) is the leading caukeleath and hospitalization in bg

genders in nearly all countries of Europe, thusresenting a substantial public hea

burden.

th

CVD clinically manifests itself in middle life anttler age, after many years of exposure to

unhealthy lifestyles (unhealthy diet, physical thaty, and smoking habit) and risk factg
(high blood pressure, high cholesterolemia, diabgtdesity).

Given the pressing need to implement comprehessigéegies to address this growi
epidemic, surveillance remains the primary tool eealuate the burden and trend
disease.

The magnitude of the CVD burden contrasts withubeal paucity and poor quality

data available on incidence and prevalence of C\@admd mortality, on distribution

risk factors and prevalence of high risk conditioather than rigorous but limited studies

carried out in certain areas. In addition, the pagence of complications following act
events is steadily increasing, mainly due to amease in survival rate.
The development and implementation of effectiveedlance systems for CVD produ
reliable and comparable indicators, thus enablirgalth professionals and policy maks
to trace differences within and between countriesstudy trends and to make bet

decisions on planning and evaluation of preventjpmograms, healthcare deliver

ite




resource allocation, and research.

The European Cardiovascular Indicators SurveillanSet (EUROCISS) Project was

launched in 2000 by a partnership of EU countrigghwhe aim of developing heal

indicators and recommendations for monitoring thstribution and impact of CVD i

th

n

Europe in order to facilitate cross-country comsams and improve CVD prevention and

control.

The first aims were to prioritize CVD of greatesterest in public health and ident

specific indicators for assessing mortality and mdity in CVD. The indicators we

fy

[€

selected after an in-depth discussion among expertshe basis of the available data.

Some indicators can be produced in a short timelewdthers need a long period of time
be processed and validated. Attack rate/incidercase fatality and prevalence we
suggested for inclusion in the European Communigalth Indicators Monitoring
(ECHIM) short list (http://www.echim.org/).

11. KEYWORDS(use maximum 5 MeSH terms):
Cardiovascular disease, stroke, surveillance, papoh-based register, HIS/HES.

12. AIM AND OBJECTIVES OF THE PROJECT:
The objectives of the second phase of EUROCIS&d®1(@004-2007) were:

- to complete the technical and scientific workgudoe during the first phase of EUROCI

to

re

SS

project and necessary to finalize the list of iradiers and the standardized procedures and

methods of data collection that assist Member St@#S) in producing reliable, valid and

comparable data;

- to prepare the Manual of Operations for the iempentation of surveillance systems
the collection and validation of indicators, in paular of population-based registers
Acute Myocardial Infarction/Acute Coronary Syndro(AdI/ACS);

- to prepare the Manual of Operations for the iempkntation of surveillance systems
the collection and validation of indicators, in paular of population-based registers

stroke;

- to prepare the Manual of Operations for the iempentation of CVD Surveys |1
collecting standardised indicators, in particularfprevalence of ischaemic heart diseg

(IHD), heart failure (HF), cerebrovascular acciden{CVA) and other CVD, and (o

for

of

for

of

or
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identify a minimum set of questions and exams tintleded in the Health Intervie
Survey/Health Examination Survey (HIS/HES) for eatahg the prevalence of CVD
European level;

- to develop knowledge, tools and expertise ambt® for CVD surveillance an

prevention.

13. SPECIFIC CONTRIBUTION(S) TO THE EU HEALTH INFOMRATION AND
KNOWLEDGE SYSTEM:

Please indicate whether your project has contribtagmultiple areas can be indicated)

[x]

Development of new indicators

A list of recommended indicators for CVD surveilarwas proposed to improve t{
knowledge on cardiovascular disease and contriltatéhe promotion of health ar
prevention throughout the European Union.

Some indicators are based on available data and lwamproduced over a relative

short period of time (short-term implementation igadors). Others need a longer

period of time to be implemented and require theentng of a dedicated team
epidemiologists to support their development (Iterga implementation indicators).
Short-term recommended indicators for AMI/ACS idelumortality and hospita
discharge rates; long-term indicators include iremte/attack rates and case fatal
Also prevalence is recommended for the surveillaidelD and other CVD.

Recommended indicators for stroke include mortalitpspital discharge raté

incidence/attack rate, case fatality and prevalence

Incidence/attack rate, case fatality of acute eweanhd prevalence of chroni

conditions were recommended for inclusion in theHBX short list as they provid
important information on morbidity, mortality, diséity and survival rate
incidence/attack rate and case fatality are drawonf routine databases and 3
processed after being pooled and validated. Inadeis particularly relevant in th
case of acute events and useful for etiologicaaesh objectives; attack rate -- whi
includes fatal and non-fatal, new and recurrentrégedccurring in and out of hospit
-- iIs important for disease surveillance, distrilout and trend. Incidence/attack ra
are collected through population-based registenevlence is important in the ca

of chronic conditions and can be assessed througetaof questions and examsg

W
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include in HIS/HES.

All these indicators, if used in combination, atdeato provide an exhaustive pictu

=

e
of the disease and useful information supportinicpadecision makers in planning

and evaluating primary and secondary preventionosst.

[Xx]  Revision of existing indicators:

No revision of mortality and hospital discharge setts (HDR) was made but it was
suggested to use these routine data to build nelicators. This is particularly
important for acute coronary events (heart attagiklen that today the proportion jof
events unable to reach hospital is still very hifgbout 30-40% considerirg
MONICA Project data (MONItoring of trends and detemants in CArdiovascular
diseases). Mortality records give information ortafaevents, whereas hospital
discharge records on non fatal events only. Theegfth these sources, after being
properly linked and validated, are used in comhiomtthey are able to provide an
exhaustive picture of the disease and standardiza@idators (attack rate/incidence,
case fatality). Thanks to advancements in therapycute phase of events, survival
rate has increased and frequency of complicatior@veng into chronic conditions
has greatly changed. Therefore, the availability afdicators such as
incidence/attack rate and prevalence is essentialdlineate the complete picture| of

the disease in the different countries and mordteease trend over time.

[x] Development of European Health Interview Survelted products:
[X] Questions

The EUROCISS Project recommends ttudecin the HIS a minimum set |of
guestions together with a longer and more detaibeodule to be administered
periodically in order to assess the prevalence WD, old myocardial infarction
(MI), HF, Intermittent Claudication (IC), Angina PE®ris (AP), stroke. The
minimum set of questions includes: condition diagaoby a doctor, medicines use,
diagnostic and therapeutic procedures performednilfia history, presence of

diabetes, hypertension, hypercholesterolemia.




[x]

[x]

[ ] Modules
[X] Guidelines/recommendations:

Manual of Operations for the implementation of C8lrvey: it is a simple guide to

performing a population survey

[ ] Other. Please describe shortly:

Development of European Health Examination ®yrkelated products:
[X] Examinations
The minimum set of exams for risk factors measureimneludes: arterial blood
pressure, anthropometric measurements (height, hegnd waist circumference),
lipid and glucose blood assay. Some instrumentaim@xations such gs
Electrocardiogram (ECG) and Ankle/Brachial Index B{A are strongly
recommended to assess IHD and atherosclerosis,iqadvthat resources are
available.

[X] Guidelines/recommendations:

Manual of Operations for the implementation of CSlrvey: it is a simple guide to
performing a population survey

[ ] Other. Please describe shortly:

Activities related to the operation of registePlease describe shortly:

It is not important that population-based registeoser the whole national territory

it is important that they cover representative ar@hthe country.

Population-based registers can be implementeceiféHowing conditions are met:

- availability of mortality and hospital dischargea@rds for the age range 35-74
years and, particularly for stroke, up to 84 yeafsage. The age range 25-34,

where few events occur, and the age range 85+wfoch diagnostic




[]
[]
[x]

[]

information tends to be less reliable due to thsterce of comorbidities, are
excluded;

- possibility to perform record linkage (by PIN or bgme, date of birth, sex an
place of residence);

- population big enough to produce 300 total evertsyear in the age range 45

74 years in order to assess trends (2% per year);
- epidemiologic team interested in the developmedtisaprovement of

surveillance systems of CVD for data processingearaht validation.

Given the still very high out of hospital case fiéyaof CVD, population-base
registers are very important as they allow to eesdufatal and non-fatal (first an
recurrent) events occurring in and out of hospifake EUROCISS Manuals
Operations in Appendix I).
Activities related to international coding sgsts. Please describe shortly:

Setting up / supporting international expertwarks

Making inventory of existing data sources:

o

of

During the first months of activity of th8%phase, a questionnaire was developed in

order to collect data necessary for making the megy of the main sources

of

information, available data, validation proceduresxd methods. In particular,

partners were asked to identify the existing pojpaiabased registers with specific

information on definition of events and to spedifgny CVD survey was conducted

in their country. Reported data referred to thery2@06.

The inventory helped partners describe appropriptecedures and methods 1

preparing the Manuals of Operations of populaticaséed registers of AMI/ACS and

Stroke and of CVD Surveys.

Data on sources of information in the different cties are available on the Project

website (http://www.cuore.iss.it/eurociss/proggitogetto.asp)

Collecting new data

Where can the data be found?




[x] Linking data sources

Record linkage of mortality and hospdacharge records and event validation

represent the minimum requirement to implementpujation-based registrer.

[] Developement of international guidelines/recoemuations for areas not mentioned

above. Please describe shortly:

[] Other. Please describe shortly:

14. DELIVERABLES/OUTCOMES:

The most important achievement of the EUROCISS&rtjas been the development of

the Manuals of Operations for the implementation pofpulation-based registers
AMI/ACS, stroke and of CVD surveys.

of

These Manuals of Operations are the result of g land fruitful cooperation among many

experts, such as epidemiologists, statisticiansydiokbgists and public healt

professionals. These manuals represent a generdéda processing routine data, such

mortality and hospital discharge records, in orderbuild and validate attack/incidence

rate, case fatality, prevalence for the surveillanof CVD. More specifically, they

=

as

represent a valid scientific support for investiyat health professionals and staff

interested in current data collection and analyarsd working in National Institutes of

Health, National Institute of Statistics, Local 8ary Units, and other academic and

public health institutions operating at both regidmnd national levels. These Manuals

Operations may support also policy makers in tipeiblic health decision processes.

The Manuals of Operations of AMI/ACS and Strokeufadfmn-based registers provide

simple and comparable tools to support and stineulatplementation of population-bas

registers in those countries which lack them bufiecoroutine data such as mortality and

of

ed

hospital discharge records. They recommend to $tamh a minimum data set and follow a

step-wise procedure based on standardized dataatah, appropriate record linkage and

validation method, thus providing a standardizeddeiofor producing estimates
attack/incidence rate and case fatality.

The Manual of Operations of CVD Survey providegraegal guide and updated methg
for the surveillance of CVD and represents a usé&dol to estimate the prevalence

nds
of
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chronic CVD. Population surveys are important asytfurther supplement the informati
collected from registers with additional details socio-demographic characteristics, r
factors, physical/biological measurements and cloaonditions.

Attack/incidence rate, case fatality of acute eseantd prevalence of chronic conditig

are recommended for inclusion in the ECHIM shaat li

Another achievement of the EUROCISS Project pHalsasl been the development of
project WEB SITE (http://www.cuore.iss.it/euro@sgprogetto/progetto.asp) establish
within the page of the Progetto CUORE of the Italiastitute of Health (ISS) and Minist
of Health, which financed 40% of the EUROCISS RittojEéhe website provides a detai
and interactive description of the Project and eemmended indicators.

A FORUM for discussion, accessible exclusively B\RBECISS partners, was created

facilitate discussion among project partners.

15. CONCLUSIONS / KEY HEALTH MESSAGES / ADDED VALUEOR
REACHING GOAL OF EU PUBLIC HEALTH PROGRAMMEKlimit 250 words):

CVD is responsible for a great deal of hospitaliaat and death. Many sources

information must be integrated to obtain a compredive picture of the disease. Clini

events may be acute or chronic and vary in thewesgty; hospitalization may be for tf

first occurrence of a disease or for treatment oftHer episodes or sequelae 4

complications. Validation of data thus becomes msaleand the ability to temporally lin

events in time is of great potential interest. Boling the experience of the Nort
countries, it is therefore also recommended thatnadical and death records acrg

Europe adopt a personal identification number (RINhich would allow an easier af

more accurate record linkage among the differentrees of information.

In summary, the project added value by:

* proposing a stepwise procedure for the implememtadf acute events indicators suc
as attack/incidence rate and case fatality (ECHEBMommended indicators) through
population-based registers of AMI and Stroke;

* identifying a minimum set of questions to be inetuoh the HIS for evaluating the
prevalence (ECHIM recommended indicator) of chradd«{D at European level,

* identifying a minimum set of exams to be includeitié HES for evaluating the

prevalence of chronic CVD at European level;

on
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» creating a network of experts from each countrystipport the monitoring of CVD

across Europe,

e creating a network of experts from each countryassess feasibility of comparis
among countries and study CVD trend;

» establishing the basis for an improved future ragjoh in public health policig

concerning the surveillance of CMBroughout European countries.

The application of the recommended standard metbggian all countries will result in

[72)

the availability of reliable, valid and therefor@mparable data on CVD morbidity at the

European level and will facilitate implementatioihpoeventive actions.

16. DISSEMINATION OF RESULTS:

a) has a link with the EU Health Portal been esgthbd?

Yes

(http://ec.europa.eu/health/ph_projects/2003/actemtibnl 2003 10 _en.h)m

b) activities carried out so far:

One of the main tasks of the partners, throughbet duration of the Project, was

participate in national and international meetingslated to public health and CVD

prevention, contributing with their input to thesdemination of the Project results and

giving further visibility to the Community approach

The results of the EUROCISS Project were presented:

- at the Workshop “A Canadian Best Practices sydi@nthronic disease prevention and

control” (Toronto Ontario, Canada 10-11 March 2005)

- at the Sixth International Conference on PrewsntCardiology (Foz do Iguassu, Brazil,

21-25 May 2005): “European Cardiovascular IndicasoBurveillance Set (EUROCIS
Recommendations for monitoring cardiovascular dse&a

- at the ESC Congress 2005 (Stockholm, Swedeigeptémber 2005): “Population-bas
registers of Myocardial Infarction in Europe: ressibf the EUROCISS Project”;

- at the EUPHA 13th European Conference on Publealth (Graz, Austria, 10-12

November 2005): “The EUROCISS Project: developnmantardiovascular morbidit
indicators for the European Community”; “Cardiovadar registers in Europe: resul
from EUROCISS Project”;

S):

ed

[S
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- at the Helsingborg Consensus Conference ‘Europ8tinke Strategies (Helsingbo
Sweden March 22-24, 2006): “The EUROCISS Projeecommended indicators f

monitoring stroke in Europe”;

- at the EUROPREVENT Congress (Athens, Greece 1BH 2006): “EUROCISS:

recommendations for coronary event surveillanc&imope”; “The EUROCISS Projec

development of standardized measure for monitd@iagonary Heart Disease in Europe’;

- at the European Congress of Epidemiology (Utrediie Netherlands, 28 June-1 J
2006): “Population-based Registers for Myocardiaifdrction in Europe: results frol
EUROCISS Project”;

- at the ESC Congress/World Congress of Cardiol@@96 (Barcelona, Spain, 2f

September 2006): “Population-based Registers in opar results from EUROCIS
Project”;

- at the EUROPREVENT Congress (Madrid, Spain, 19421 2007). Four presentation
within a Specialist symposium entitled: “The EURSEIProject: Recommendations
cardiovascular surveillance in Europe”: 1) How tocake routine data comparable acra

o

L

)

S
for
SS

Europe; 2) Population-based AMI registers; 3) CVOngys; 4) Population-based stroke

registers;

- at the ESC Congress 2007 (Wien, Austria, 1-5 epaper 2007): “Results ar
recommendation from EUROCISS-AMI”; “Results andamenendation from EUROCIS
Stroke”;

- at the 15th European Conference on Public He@EbPHA, Helsinki, Finland 11-1
October 2007) within the Symposium of the TFMCD:héTEUROCISS Projec
recommendations for myocardial infarction and s&olkpopulation-based registe

implementation”.

The Manuals of Operations were reviewed by exteempkerts: Prof. Shanti Mendis frg
WHO reviewed the Manual of Operations of populatiased register of AMI/ACS; Prg
Birgitta Stegmayr from Umea University (Sweden)jawed the Manual of Operations
population-based register of stroke; and Prof. Maiar Trevisan from The Health Scien
System of the Nevada System of Higher Educatiobag Vegas (USA) reviewed t
Manual of Operations of CVD Survey.

The three Manuals were published on behalf of théRECISS Working Group

d
S-

—
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November 2007 as Supplement in the European Joofr@ardiovascular Prevention ar
Rehabilitation, Vol 14 (Suppl 3): S1-S61.

(visit the Journal websit@ww.jcardiovascularrisk.co/

c) further plans:

The Manuals of Operations represent the startingipfor implementing a pilot phase

those countries lacking CVD surveillance systemswiling to implement them in order

nd

in

to

monitor disease trend over time and build valid atdndardized indicators which are

comparable with those already existing in otherrdoes.

17. ACTIVITIES UNDERTAKEN TO GUARANTEE SUSTAINABILTY OF PROJECT]
OUTCOMES (limit 150 words):

Population-based registers can be implementeckeifoliowing conditions are met:

- availability of mortality and hospital dischargea@rds for the age range 35-7
years and, particularly for stroke, up to 84 yeafsage, if possible. The age
range 25-34, where few events occur, and the agga &5+, for which
diagnostic information tends to be less reliable do the existence of
comorbidities, were excluded,

- possibility to perform record linkage (by PIN or bgme, date of birth, sex an
place of residence);

- population big enough to produce 300 total evertsyear in the age range 45
74 years in order to assess trends;

- epidemiologic team interested in the developmedtisaprovement of

surveillance systems of CVD.

Given the still very high CVD out of hospital cafeality, population-base
registers are very important as they allow to eatdufatal and non-fatal (first an

recurrent ) events occurring in and out of hospital
CVD surveillance systems can be further implemeinigdding:

- a minimum set of questions for HIS;

o o




- a minimum set of examinations for HES (blood pressanthropometric

measurements, laboratory tests, ECG).

18. NEEDS FOR FUTURE POLICY DEVELOPMENT INDENTIFIE@imit 250
words):

The Project selected indicators and establisheahddedized methodologies for routine

data collection and processing procedures necesarZVD surveillance, assessment

disease burden and trend.

The succeeding step would be the implementatiaimeofpilot phase in some countr

under the coordination of a central body and th@mart of experts involved in CV

population-based registers. The minimum requiren®emie involvement of geographi¢

administrative areas lacking surveillance systentt wopulations big enough to provi
stable estimates and available reliable routine agasuch as mortality and hospi
discharge records. A team of trained epidemiolaggtich fully dedicate to record linka
and validation procedures should be also available.

Also the implementation of questions and examsdade in HIS/HES for assessing C

trend and distribution is feasihle

of

es
D
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ABBREVIATIONS

ABI = Ankle Brachial Index

ACC= American College of Cardiology

ACS = Acute Coronary Syndrome

AHA = American Heart Association

AMI = Acute Myocardial Infarction

AP = Angina Pectoris

BCS= British Cardiac Society

CABG = Coronary artery bypass grafting

CSF = Cerebrospinal Fluid

CK-MB = Creatine-Kinase

CT-Scan= Computed Tomography — Scan

CVA = Cerebrovascular Accidents

CVD = CardioVascular Disease

ECHIM = European Community Health Indicators Moniitg
ECG = Electrocardiogram

ESC= European Society of Cardiology

EU = European Union

EUROCISS = European Cardiovascular Indicators Silawee Set
EUROSTAT= Statistical Office of the European Communities
GP = General Practitioner

HDR = Hospital Discharge Records

HES = Health Examination Surveys

HF = Heart Failure

HIS = Health Interview Surveys

HMP = Health Monitoring Programme

IC = Intermittent Claudication

ICD = International Classification of Diseases

ICPC = International Classification for Primary €ar

IHD = Ischaemic Heart Disease

ISS = Istituto Superiore di Sanita

LSHTM = London School of Hygiene and Tropical Mede&
MI = Myocardial Infarction

MONICA = Monitoring trends and determinants of Jawscular diseases

MRI = Magnetic Resonance Imaging

MS = Member States

PCI = Percutaneous Coronary Intervention

PIN= Personal Identification Number

PPV= Positive Predictive Value

PTCA = Percutaneous Transluminal Coronary Angidplas
QoL = Quality of Life

TIA = Transient Ischaemic Attack

WHO = World Health Organization
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1. INTRODUCTION

Cardiovascular disease (CVD) is the leading caudsdeath and hospitalization in both genders in
nearly all countries of Europe, thus representisgilastantial public health burden. Given the pregsi
need to implement comprehensive strategies to asldinés growing epidemic, surveillance remains the
primary tool to evaluate the burden of diseaseadsess trend, to plan preventive actions at both
population and individual levels and to estimafecaty of prevention.

The most frequent CVD are those of atherosclearigin, mainly Ischaemic Heart Disease (IHD) and
stroke. CVD clinically manifests itself in middléd and older age, after many years of exposure to
unhealthy lifestyles (unhealthy diet, physical iindty, and smoking habit) and risk factors (higldx
pressure, high cholesterolemia, diabetes, obesAithough CVD prevalence is very high, its
occurrence is largely preventable: this makes C\fiiarity for public health. Epidemiological studie
have demonstrated that cardiovascular risk is habke’, that means that by lowering the level iskr
factors it is possible to reduce the number anérig\vof events, or delay the event occurrence.

Even though the clinical onset is mainly acute, Coizn evolves gradually, causing substantial loss
of quality of life, disability, and life long depdance on health services and medications. CVD may
also result in premature deaths and is associaidagdverse outcomes in elderly people, including
cognitive impairment, dementia and decreased palygierformance. The societal costs of CVD are
substantial and include not only those directhated to health care and social services, but alsset
linked to illness benefits and retirement, impaat families and caregivers, and loss of years of

productive life.

The magnitude of the CVD burden and the possibditprevention contrasts with the usual paucity,

poor quality and comparability of data available attack/incidence rate and prevalence of CVD
beyond mortality, on distribution of risk factoradaprevalence of high risk conditions, other than
rigorous but limited studies carried out in certggographical areas.

The development, testing and implementation of ctife surveillance systems for CVD produce

reliable and comparable indicators, thus enabloligy makers to trace differences within and betwee

countries and to make better decisions on planaimyevaluation of prevention programs, healthcare
delivery, resource allocation, and research.

The European Cardiovascular Indicators Surveillance Se{EUROCISS) Project was launched in

2000 by a partnership of European Union (EU) coestwith the overall aim of developing health

17



indicators and recommendations for monitoring tistrithution and impact of CVD in Europe in order
to facilitate cross-country comparisons and imprineeprevention and control of CVD.

Thefirst phase of the EUROCISS Project (2000-2003) involved etp@&om 14 countries and aimed
at a) prioritizing those CVD of greatest interestpublic health; b) identifying specific indicatoier
assessing mortality and morbidity in CVD. The iradars were selected after an in-depth discussion
among experts, on the basis of the available &idee indicators can be produced in a short time,
while others need a long period of time to be immated and then validated; c) developing

recommendations for collection and harmonizatiodaif for monitoring CVD in EU countries.

The first phase ended with the production of a HReport 2003 and the issue of a publication exditl
‘Coronary and Cerebrovascular Population-based Remgs in Europe: are morbidity indicators
comparable? Results from the EUROCISS Project dmlbeof the EUROCISS Working Group.
European Journal of Public Health 2003; 13 (3 Swppént); 55-60’.

At the end of the first phase, attack/incidence eaid case fatality for acute events and preval@nce
chronic conditions were suggested for inclusiontie European Community Health Indicators
Monitoring (ECHIM) short list littp://www.echim.org).

In the year 2004 the Project was re-funded and nkam@pean countries and the European Heart
Network were involved. The second phase mainly dimesuggesting how to build the above core
indicators in a simple way, taking into account ¢éxperience of those countries already able toigeov

such indicators.

18



2. AIMS AND OBJECTIVES

The objectives of the EUROCISS Projeetond phase were:
- to complete the technical and scientific work lnegluring the first phase of EUROCISS project
and necessary to finalize the list of indicatore standardized procedures and methods of data
collection for producing reliable, valid and comgiale data in Member States (MS);
- to prepare the Manuals of Operations for the emmntation of surveillance systems, in
particular of population-based registers of Acutgokbrdial Infarction/Acute Coronary Syndrome
(AMI/ACS) and stroke, to collect and validate thaselicators suggested for inclusion in the
ECHIM short list (attack/incidence rate and cadalifg);
- to prepare the Manual of Operations for the enpgntation of CVD Surveys for collecting
standardized indicators, in particular for prevakemf IHD, heart failure (HF), stroke and other
CVD, and to identify a minimum set of questions &xdms to be included in the health interview
surveys/health examination surveys (HIS/HES) faleating the prevalence of CVD at European
level;

- to develop knowledge, tools and expertise amo&gfdt CVD surveillance and prevention.

19



3. ORGANIZATION AND MANAGEMENT
The project involved 18 different MS (Austria, Belgn, Czech Republic, Denmark, Finland, France,
Germany, Greece, Hungary, Iceland, Italy, The Nédhes, Norway, Poland, Portugal, Spain, Sweden,

United Kingdom) and the European Heart Network.

A Steering Committee constituted of 4 members (S Giampaoli, M MadseriRajak , P Primatesta, S
Sans) was formed. The members of the Steering Ctiteemwvere elected taking into account the
following:

» their expertise in registers and in HIS/HES Suryegs one of the specific objectives of the
EUROCISS phase Il Project was to prepare the MamafaDperations of AMI/ACS and Stroke
Registers and of CVD Surveys;

» their contribution to EUROCISS phase | which fdatked the smooth progress of the work;

» their geographical representativeness (Northeratigeon and Eastern Europe).

Their main activities of the Steering Committee ever
- support the coordinating centre in its main deais;
- represent the project in all occasions;
- assure the involvement of all participating coi@stin supporting the objectives of the project;
- contribute to the coordination of Working Groups;
- plan the dissemination of final results;
- give its contribution to other EU projects;
- compile a list of contents for each Manual of @piens;
- assist the Writing Groups in organizing the watiscussing and reviewing the Manuals of

Operations.

The Steering Committee members met three times:
- on October 12, 2004 in Rome, ltaly on the occasidthe ' meeting of the EUROCISS I
phase;
- on February 24-25, 2005 in Rome, Italy;
- on May 11-13, 2006 in Athens, Greece on the ocoasithe EUROPREVENT Congress
2006.

Three Partners’ meetings were held:
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- on October 11-12, 2004 in Rome, ltaly;
- on October 4-6, 2005 in Barcelona, Spain;
- on October 11-13, 2006 in Maiori (SA), Italy;

Minutes of these meetings are included in Appetidix

The EUROCISS members worked harmoniously togethdrhad a clear vision of their role. Beyond

specific meetings, they were able to keep in tahicbugh e-mail and website forum, exchanging ideas

and supporting each other in all phases of work.

The EUROCISS Group in Barcelona (October 2005)
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4. ACTIVITIES (2004-2007)

A general overview of all the activities performearing the second phase of the EUROCISS Il Project

follows:
4.1 INVENTORY OF POPULATION-BASED REGISTERS AND CVD SURVEYS

The questionnaire produced during the first phaséh@® Project helped partners identify available
indicators to recommend for data collection of CMIEurope.

During the first months of activity an updated andre detailed version of the first questionnaires wa
developed in order to collect data necessary fokimgathe inventory of the main sources of
information, available data, validation proceduaesl methods. In particular, partners were asked to
identify the existing population-based registerthvapecific information on fatal and non-fatal etgen
occurred in and out of hospital and to specifyniy £VD survey was conducted in their country.

The inventory helped partners describe approppedeedures and methods for preparing the Manuals
of Operations of population-based registers of AMIS and Stroke and of CVD Surveys.

AMI/ACS and Stroke Registers

Partners soon realized that the existing registerSurope include different populations and adopt
different data collection procedures: some regiséee based on the direct identification and vébda

of event as in the MONItoring of trends and deteanis in CArdiovascular diseases (MONICA)

study, others are based on administrative data evitiithout record linkage, some are national and
some regional. Different age groups are covered theddegree of validation of the diagnostic

information varies. These population-based regstee used for different purposes and have difteren
strengths and limitations.

Starting from the data provided by each partneh lie questionnaire, a short overview of existing
AMI/ACS and stroke registers (population-based haodpital-based) was developed and is provided
below. Data from questionnaire refer to the yedi&2@herefore information here reported refer @t th
time frame. In addition, information on countriesusces of information are reported as they were
provided by partners and are further summarizen Tiables 1, 1A, 2, 2A, 3, 4, 4A, 5, 5A, 6.
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AUSTRIA
The Osterrich Infarktregisters an hospital-based register started in 1990 amdring about 1.6 million of men
and women of all ages. Fatal and non-fatal susge&MI/ACS events are identified from hospital diache
diagnoses, International Classification of Disef&D) -10 120-122 codes (ICD-9 410, 413), Percutause
Transluminal Coronary Angioplasty (PTCA) and Congnartery Bypass Grafting (CABG).

The Austrian Stroke Registna nationwide stroke register, was prospectivelfggmed on 15 stroke units from
August 1998 to December 2000. The aim was to donuithe quality performance of Austrian stroke units
focusing on rapid admissions, ready availabilityirofestigations and therapies performed. Outcomasomes
were Barthel scale, Rankin score and percentagesroplications. The register prospectively inclu®31i3
patients with ischaemic stroke or with primary augrebral haemorrhage admitted to an Austrian estrwlit
within 24 hours after onset of symptoms. The ovVesmbke-unit mortality was about 6.8% and morjaét 3
months was 12.9%. The outcome at 3 months showemdified Rankin Scale score of 0 or 1 in 47% of
patients, denoting none or mild impairment.

No AMI/ACS and Stroke population-based regisegst in this country.

BELGIUM
The MONICA Ghent/Charleroiecruited two Belgian populations, Charleroi arte@Gt.
Population under surveillance were residents age692years of 15 municipalities, centred on the i
Charleroi and residents of the town of Ghent. Tptaulation in 1991 was 206,000 in Charleroi an@,@30 in
Ghent. Coronary-event registration for MONICA datsé lasted from 1983 to 1992. It is continuing @thb
populations and it was extended to the region afjBs.

Presently, there are three regiomaMI/ACS Population-based Registers in Belgium (data acbdggi
University of Ghent and School of Public Health):

1) With the support of the Flemish government #il Register Ghentestarted on January 1th 1996. From
January T 1998 onwards the target population (about 145,006 extended to the age range 74 years; it is
financially secured until 2009; the latest anneglart covers the attack rates from 2003.

2) TheAMI Register Brugestarted in 1999 at the request of the Flemish gowent to have a register in a rural
area of Flanders; this register covers the disticBruges, not only the city; the population ire tistrict is
approximately 250,000 men and women ages 25-74ye&hrs register is also secured until 2009 andatesst
report is based on 2003 data.

3) TheAMI Register Charlerowas launched in 1983 in 15 municipalities centradtee city of Charleroi; the
population under surveillance was about 100,000 amehwomen ages 25-69 years.

In the three registers fatal and non-fatal suspeetents were collected lmpld pursuitmethod and identified
through a deterministic record linkage of mortalitgta and hospital discharge records (HDR). Thieviahg
ICD codes were used for the selection of event®-10: 120-125, 150, R96, 146.1 (ICD-9: 410-414, 428-
799) in mortality records, and ICD-10: 120-125, I@CD-9: 410-414, 428), PTCA and CABG in HDR. Futh
medical information was obtained from patient'sifardoctor, or doctor who had certified death, arezgency
team who attended acute event.

All the suspected events were validated using MONIdlagnostic criteria. There is a close and good
collaboration with the population registers in ttides and towns, with all hospitals, with all peny care
physicians, with the Public Health administratidrihee Flemish government regarding death certioecat

No Stroke population-based registexists in this country.
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CZECH REPUBLIC
Czech-MONICAand MONICA-linked Projects are the only source afadon the prevalence of different
cardiovascular risk factors in the population a$ €tountry.
Population under surveillance was residents ageA2&f the six districts representing the middieytk, east
and west of Bohemia. Total population in 1991 wa&4,800. Coronary-event registration lasted from4198
t01993 and used cold pursaoiethod.

No AMI/ACS and Stroke population-based regise(ist in this country.

DENMARK
The DANMONICA study was population-based and consisted of &lfedcis ages 25-74 years living in 11
municipalities around Glostrup County Hospitallie ivestern suburbs of Copenhagen. Total populati@891
was 326,000. Coronary-event registration lasteoh fit®82 to 1991.
All cases of possible heart attack were identifiettospectively (cold pursuit) based mainly on valg ICD
diagnoses on death certificates and hospital digehaeports and somewhat on reports from general
practitioners and nursing homes.

The DANMONICA population-based stroke register recorded stradente until 1991. The main sources of
information for the registration of stroke evenighie DAN-MONICA stroke register were admissiongiases
to the hospitals and wards of health centers; talsgischarge diagnoses and diagnoses from dedificates
were also checked routinely. The register us#d pursuitmethod.

The nationaDanish AMI Register (data accessibility Nationastitute of Public Health www.ktl.fi/cvilgoes
back to 1978 and was based on administrative ddtsptal Discharge Register and the Causes of Death
Register). It aims to identify Myocardial InfaratigMI) events in the entire population of about Blion men

and women, all ages included. Fatal and non-fatspected events are identified through a recoihdja of
mortality data and HDR obtained by Personal Idaxaifon Number (PIN). The following ICD codes arged

for the selection of events: ICD-10: 120-125, R#88, 146.1 (ICD-8: 410-414, 798) in mortality redsy and
ICD-10: 120.0, 121, 122 (ICD-8: 410, 411), PTCA a64ABG in HDR.

The register has been validated in a sample ofschieen the DANMONICA area. In the validation study
register data were compared with MONICA data byrddinkage. The validation includes the period 2-98
1991 when the MONICA study was running.

FINLAND
The FINMONICA study was population-based and covered persorss 2i364 years whose official residence
was in theFINMONICA study areas: North Karelia and Kuopio provincegE#astern Finland and Turku/Loimaa
area in South-Western Finland. The total populainof991 was 174,000 in North Karelia, 257,000 umolio
and 200,000 in Turku. Coronary and stroke everistegion lasted from 1983 to 1992 in North KareKaiopio
and Turku. Turku registered stroke at all agessrsthegistered stroke up to ages 74.
The Register used hot pursuitethod. This was done by specially trained studssesi who checked the
emergency departments every morning for possihiéeagvents. In addition, hospital discharge liststaining
diagnoses for IHD (ICD-9 codes 410-414) were reeiéwegularly to catch all events suspected of tgagim
AMI/ACS.

The nationalFinnish Cardiovascular Diseases Register (SYVE ta @eccessibility: National Institute of P.
Health www.ktl.fi/cvd) started in 1991 and is based on administrative @#tapital discharge register and the
Causes of Death Register). The whole Finnish pdipnlas under surveillance (about 5.2 million of mand
women of all ages).
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Fatal and non-fatal suspected cardiovascular ey@iH/ACS and Stroke) are identified through a neto
linkage of mortality data and HDR obtained by PTte following ICD are used for the selection of ARKCS
events: ICD-10: 120-125, 150, R96, 146.1 (ICD-9:04414, 428, 798, 799) in mortality records, and 10D 120-
25, 150 (ICD-9: 410-414, 428), PTCA and CABG in HDRb select stroke events the following ICD areduse
ICD-9 430-438; ICD-10: | 60-169, G45

The register has been validated comparing admatinggr data with diagnoses in the FINAMI Registegional
AMI register validated according to MONICA diagniestriteria) and using troponin test (European 8iycof
Cardiology - ESC/American College of Cardiology €@ criteria). The registration ended in 2004.

The FINSTROKE Register (data accessibility: Nationadtitute of P. Healtlwww.ktl.fi/cvd) was implemented
from 1993 to 1997 in the Kuopio area and Turku. fidgister area was reduced in Kuopio to consigh@tities

of Kuopio, Varkaus, and lisalmi, as well as threealt rural areas with a combined population of 096,
inhabitants (93,000 men, 103,000 women) ages 36v85. Fatal and non-fatal events were collecteaddg
pursuit method and identified through a record linkage oftadity and hospital discharge records obtained by
PIN. In either source of information, the followit@D codes were used for the selection of eve@B-10: |
60-162, 164, G45. The register was validated uditt@NICA procedures and methods of validation.

FRANCE
The geographical areas, about one million inhatstanvolved inMONICA Lille, MONICA Strasbourgand
MONICA Toulouseavere the Urban Community of Lille (Lille) and twadnach districts: Bas-Rhin (Strasbourg),
Haute-Garonne (Toulouse) respectively. Coronaryyeragistration for the age range 25-64 lasted fi@®5 to
1994 in Lille, from 1985-1993 in Strasbourg and [bose.
Morbidity data were systematically collected by theestigators (hot and cold pursuit, accordinghi® type of
hospital) in the public and private hospitals @& Hrea, in the emergency departments as well @ardtiologists'
private practices when necessary. General Prawitiowere mainly interviewed during the searchftiother
information on causes of death.

AMI/ACS Population-based Registers in France (dataessibility: INSERM U780)Since 1997 the three
French centres have decided to use a simplifieidtragon procedurehtandcold pursui} with regard to the
MONICA protocol and to take into account the cliaits diagnosis written on the discharge letten: faal
events, the validation procedures continue to ¥ollbe MONICA protocol. The use of the simplifiecbpedure
has permitted to enlarge the recorded age-range 4 years (ages: 35-74). However, for hospitdlseents, a
double registration with the MONICA protocol is figmed each year during 15 days to maintain the
comparability of the trends over time.

The following ICD codes are used for the selectibrevents: ICD-10: 120-125, R96, 146.1 (ICD-9: 4404,
798-799) in mortality records, and ICD-10: 120-1250 (ICD-9: 410-414, 428) in HDR.

All the suspected events are validated using MONHigignostic criteria. Linkage of register data witlutine
mortality and HDR is currently under study to prodwnew indicators: fatal and non-fatal suspecteshisvare
collected by cold pursumtnethod and identified through a deterministic reclimkage of mortality data and
HDR.

Furthermore, a survey is currently being perforr(2@D6-2007) in these three areas to assessdidence of
unstable angina in the 35-74 age group (both gshder

TheDijon Stroke Registeg(data accessibility: Dijon University Hospital a population-based register launched
in 1985. Population under surveillance was the wihabitants of the city, about 150,000 (80,000nen and
70,000 men) covering all ages, from the 6 montlestaghe oldest people.

Fatal and non-fatal events are collected by hospumethod and identified through a record linkage of
mortality, hospital discharge records from public grivate hospitals and General Practitioners’)(€&ords
(n=250), imaging records obtained by determinitikage (first name, last name, date of birth, pla€ birth,
death certificate). Both in mortality and hospitécharge records, the following ICD codes wereduse the
selection of events: ICD-10: | 60-169, G45, G4&.0
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All events are validated using symptoms, surgigaplarmacological treatment, neurologists exanonati
Computed Tomography-Scan (CT-Scan), Magnetic Ressnbnaging (MRI) , Carotid Doppler, autopsy, death
certificates and MONICA procedures and methodsatitlation.

GERMANY

MONICA Augsburgonsisted in 1991 of about 575,000 men and womes 2§-74 years, residents of the cities
of Augsburg and the less urban ones Landkreis Augshnd Landkreis Aichach-Friedberg. Coronary-event
registration of residents lasted from 1985 to 1888 used hot pursuit method.

MONICA Bremerconsisted in 1991 of about 552,000 men and women 2§-69 years residents of the city of
Bremen in two sub-populations: Bremen North and Wesl Bremen city, South and East. Coronary-event
registration lasted from 1985 to 1992.

In the MONICA East Germanthe total population under surveillance was thélesgs of the three districts of
Erfurt, Chemniz and Zwickau ages 25-74, about 81®j@ 1991. Coronary-event registration lasted fi384

to 1993.

MONICA/KORA Augshurg Registry of coronary evensggdccessibility: National Institute of Staistic&SF;
Official German health report via internet www.gbend.de)started in 1985 with MONICA Project and
included about 407,000 men and women ages 35-74425 2002).

Fatal and non-fatal suspected events were colldayelot pursuitmethod and identified through a record
linkage of mortality data and HDR obtained by deiieistic linkage (fist name, last name, date ofHjisex).
The following ICD are used for the selection of mge ICD-10: 120-125, 150, R96, 146.1 (ICD-9: 4104} 428,
798, 799) in mortality records, and ICD-10: 12121224 (ICD-9: 410, 411), PTCA and CABG in HDR.

The register is validated using MONICA diagnostitezia and troponin test (ESC/ACC criteria) sir2@®1.

TheErlangen Stroke Project (ESPro - data accessibilitpiversity of Erlangen)is a community-based register
located in Bavaria in Southeast Germany and estaddiin 1994. The population under surveillance thasll
residents of the Community of Erlangen, about 100,hhabitants (49,000 men and 51,000 women) a§es 1
years and over. Fatal and non-fatal events weteated by hot pursuit method and identified throagtecord
linkage of mortality, hospital admission and disggarecords, GPs’ records, relevant hospital wandssing
homes, emergency services and death certificates lifikage is obtained by deterministic linkaget(fiame,
last name, date of birth). Both in mortality and RiDthe following ICD codes are used for the setectf
events: ICD-10: 1 60-169, G45. All events are vatied using symptoms, surgical or pharmacologieatinent,
neurologist examinations, CT-Scan, MRI. The regisstill running.

The German Stroke Registers Study Group (AD$REestigated predictors for in-hospital mortalignd
attributable risks of death after ischaemic stroke pooled analysis of large German stroke regist€he
ADSR is a network of regional stroke registers, bonmg data from 104 academic and community holspita
throughout Germany. A total of 13 440 ischaemioksrpatients admitted to hospitals between Janlia2900,
and December 31, 2000, were analyzed. The impapaténts’ demographic and clinical characteristiosir
comorbid conditions, and the treating hospital etpe in stroke care on in-hospital mortality waslgzed.

GREECE
There areHospital Discharge Registers several institutions. These registers allowabkgmation of incidence
densities of clinical outcomes and their predictbrg cannot by used to calculate incidence. Aexample, the
Cardiology Unit of the University of Athens Medic8chool (Hippokrateion Hospital) has undertaken the
GREECS (GREEkK aCs) study, based on several hofgisald registers covering men and women of all ages
from 2003 to 2004. Suspected events were colldayetthe hot pursuit method and identified throughdioa!
records covering medical history, clinical examioatand laboratory results of the patients with gioms and
signs consistent with AMI. These events were vadidausing Electrocardiogram (ECG), troponin test an
enzymes. The ICD-10 coding system was used fordeapfatal events and hospital discharge diagnoses
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The Arcadia Stroke Register (data accessibility: Alecka Hospital, University of Athendy a regional
population-based register established from 199385 in the Arcadia province at the southern pameece.
The permanent resident population under survedlancl991 ages 20 years and over consisted of 4 Iyféh
and 38,910 women, for a total of 80,774 inhabitants

Fatal and non-fatal events were collected by thd parsuit method and identified through GPs’ records,
medical records from health centres, HDR and deattificates. Both in mortality and hospital disaa
records, the ICD-9 codes: 430-438 were used fosélection of events.

All events were validated by reviewing the symptpithe surgical or pharmacological treatment, negichl
examinations, neuroimaging (CT-scan, MRI, Carotappler) and autopsy, if performed.

The Athens Stroke Registifglata accessibility: Alexandra Hospital, Universif Athens) is a hospital-based
study which started in 1992 collecting data on ita8ped patients ages 18 and over. Fatal and atal-évents
were collected by the hot pursuit method and idieatithrough medical records based on history,icdin
examination and laboratory results of the patievith symptoms and signs consistent with stroke.hBiot
mortality and hospital discharge records, ICD codese used for the selection of events: ICD-9: 438-and
ICD-9 CM code 38.12 (carotid endoarterectomy).Ménts are validated by examining the symptomayotdg
the patient, the surgical or pharmacological trestiradministered, neurological examinations, neuaging
and vascular studies (CT-scan, MRI, Carotid Doped autopsy, if performed.

No AMI/ACS and Stroke population-based registedst in this country.

HUNGARY
The Centre for Healthcare Information, National Healttsurance Fund, Department of Financial Informatics
(data accessibility: GYOGYINFOK3 not a “Register” in classical sense but a hasgind out-patient care
based information system which primarily aims tovie data for financing purposes to the Nationahlth
Insurance Fund. The database contains informationitathat part of the population which utilizes or-out-
patient health services. On legal basis all hospitd out-patient clinics have to report monthlyfpamance
figures to the Centre for Healthcare Informatiorgtibnal health Insurance Fund, Department of Fiighnc
Informatics. It started in 1996 and covers aboutlliion of men and women of all ages.
AMI/ACS suspected events are identified from hadplischarge diagnoses: ICD-10 codes 120-125, 18@¢9
410-414, 428) PTCA, CABG. Events are not validated.
Suspected stroke events are collected by cold purathod and identified from hospital dischargagtioses:
ICD-10 codes 160-169, ICD-9 CM code 38.12 (caratidtioarterectomy). Events are not validated.

The General Practitioners’ Morbidity Sentinel StatioRsogram (data accessibility: National School of Rkab
Health, Faculty of Public Health, University of Dreben)is a joint initiative of the Hungarian School ofldfia

Health and the National Public Health Service e@eah 1998 based on a network of sentinel stati@sed in
primary care facilities in 4 (8 from 2004) Hungarieounties. A total of 148 general practitionerstipgate,

providing care for 7.6% (264,022 people) of the yapon of all ages and sex. Suspected eventdardified

linking mortality data and HDR using a unique idiet which is a combination of a special personatie
identifying the patient registered in a GP practioel the identification code of the practice itslfD selected
codes are: ICD-10 codes 120-122, 125 (ICD-9 4102,4413, 414), both for mortality and hospital diside

diagnoses. Suspected events are validated using §@ptoms, enzymes and, if performed, autopsy.

The following ICD codes are used for the selectibstroke events: ICD-10 160-162, 164, 163 both foortality

and hospital discharge diagnoses. Suspected eaentsollected by cold pursuit method and validaieohg

symptoms, neurologist examinations, MRI, Carotigppler, autopsy.

No AMI/ACS and Stroke population-based registdst in this country.
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ICELAND
Thelceland-MONICAcovered residents ages 25-74 years. The total gtipulin 1991 was 258,000. Coronary-
event registration lasted from 1981 to 1994 and uséd pursuitmethod.

The MONICA Coronary Event Registration (data accestibilNational Institute of Public Health; Icelandic
Heart Association)is based on administrative data (Hospital dischaegister and the Causes of Death
Register). The whole Icelandic population of med ammen ages 25-74 years is still today under diamee
(about 295,000 persons in 2001). Coronary-evenistratjon was initiated in 1981. Fatal and nonifata
suspected events are identified through a recakhdie of mortality data and HDR obtained by PIN and
deterministic linkage (first name, last name amnthhdate). The following ICD codes are used for $héection

of events: ICD-10: 120-125, 150, R96, 146.1 (ICD-£10-414, 428, 798, 799) in mortality records, #0D-10:
[21-25 (ICD-9: 410-412, 414).

Each individual case is validated according to MOAIdiagnostic criteria.

No Stroke population-based registexists in this country.

ITALY
MONICA Brianza.Population under surveillance was residents age8426f 73 municipalities in Brianza,
Lombardy, Northern ltaly, between Milan and the &wborder. The total population in 1991 was 85Q,000
Coronary-event registration lasted from 1985 t04199
MONICA Friuli. Population under surveillance was residents age®42&f 3 provinces of the Friuli-Venezia
Giulia region of North-East Italy, bordering Austrand Slovenia. The total population in 1991 wa@,®20,
including many elderly people. Coronary and strekent registration lasted from 1984 to 1993.
In both areas, the procedures for notifying thenev@évolved the systematic collection of deatHifieates and
the review of hospital discharge diagnoses follgngald pursuitmethodology suggested by MONICA.

The National Register of Coronary Events (data acceksib National Institute of Public Health
www.cuore.iss.itptarted in 1998 to monitor both fatal and non fatalonary events in the general population.
Event registration and validation are periodicalgpeated (1998-99; 2003; 2004-5). The Register was
implemented in seven representative geographieakan the North, Centre and South of the couttig/region
of Friuli-Venezia Giulia, the area of Brianza, tteevns of Naples and Rome, the municipalities ofréiae,
Modena and Caltanissetta. The covered populatiahast 3.6 million of men and women ages 35-74g/ear
Fatal and non fatal suspected events are identifiesigh deterministic record linkage of mortaldgta and
HDR. To identify current non fatal events, all thoseesabaving codes of ischaemic heart disease (ICDES 4
414) as underlying or as any of the secondary digghdiagnoses were extracted from the hospitahdige
records database. To identify current nonfatal &veall those cases having codes of ischaemic ldesetise
(ICD-10 120-125; ICD-9 410-414) as underlying orasy of the secondary discharge diagnoses weractatr
from the hospital discharge records database. €ntifg current fatal events, all death certificateporting
ischaemic heart disease (ICD-10 120-125; ICD-9 413H or sudden death (ICD-10 R96; ICD-9 798) oreoth
ill-defined and unknown causes of morbidity and tality (ICD-10 R98-R99; ICD-9 799) as underlyingusae
of death, or diabetes (ICD-10 E10-E11; ICD-9 253@)pertensive disease (ICD-10 111-113; ICD-9 4019404
other forms of heart disease (ICD-10 130-151; ICRZD-429), atherosclerosis (ICD-10 170-177; ICD4D4447)
followed by ischaemic heart disease (ICD-10 120-12ZD-9 410-414) were taken into account.

In each area a sample of 1000 suspected coronantsis validated using MONICA diagnostic criterlde
results from validation are used to assess thetipmgiredictive values (PPV) of single codes of gitzd
discharge and cause of death. The estimation oiheoy events occurrence is obtained by applyindPiR¥ to
current events generated from record-linkage pnaeed

The National Register of Cerebrovascular Everfthiata accessibility: National Institute of PubliceHith
www.cuore.iss.)tis a population-based register which started irBlf@owing the experience of the MONICA
project. It was implemented in eight areas (the esameas of coronary register plus Veneto Regionthef
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country for monitoring about 4.5 million people amyamen and women ages 35-74 years old. Event ratijst
is repeated periodically (1998-99; 2003; 2004-5).

Fatal and non-fatal events are identified througbord linkage of mortality and hospital dischargeords
(name, date of birth). To identify current nonfaélents, all those cases having codes of cerelmohzas
accidents (ICD-10 160-169; ICD-9 430-434, 436—-488hemiplegia (ICD-10 G81; ICD-9 342) as underlyorg
as any of the secondary discharge diagnoses weérgced from the hospital discharge records databbs
identify current fatal events, all death certifestreporting cerebrovascular accident (ICD-10 B®-ICD-9
430-434, 436-438) or hemiplegia (ICD-10 G81; ICB42) as underlying cause of death, or diabetes-1GD
E10-E11; ICD-9 250), hypertensive disease (ICD-10-103; ICD-9 401-404), arrhythmia (ICD-10 146-149;
ICD-9 427), atherosclerosis (ICD-10 170; ICD-9 4406)owed by cerebrovascular accidents (ICD-10 169:
ICD-9 430-434, 436—-438) were taken into accounedoh area a sample of 1000 suspected eventddateal
using MONICA diagnostic criteria to assess the RP\ingle codes of hospital discharge and causieath.
Estimates of stroke events occurrence is obtaiyeapplying the PPV to current events generated frecord
linkage procedure.

THE NETHERLANDS
The CMR Nijmegen (data accessibility: Prismant www.pragit.nl)is the oldest GPs’ Register of morbidity in
the Netherlands. It was created in 1971 and inwbkegeneral practices, providing care for approxatya
12,000 men and women ages 35-85 and over. The ndatlostitute of Public Health and the Environment
(RIVM) combined the data from this GP register witibse of 3 other regional GP registers to obtairstimate
of the national incidence of CVD. Each register hadwn criteria and representativeness.

No AMI/ACS and Stroke population-based regisegst in this country.

NORWAY
The CVD Register(data accessibility: Contact Health Region West wvelse-vest.no/sw7877.aspjntains
information on CVD and diabetes diagnoses and piureecodes related to CVD based on administratate d
(Hospital discharge register and the Causes oftDiRagister). All CVD and diabetes diagnoses arkided. In
addition circulatory organ diagnoses related t@paacy, birth and congenital malformations of theutatory
system are included.
Data from 1972 throughout 2001 are available an filata for 2002 — 2006 will be included in 2007.
The register covers 3 counties. The population uadeveillance is about 1 million men and womeralbfiges.
The total population of Norway is 4.6 millions. &aand non-fatal events are identified through rédimkage.
The following ICD codes are used for selection dfllAevents: ICD-10: 121, 122, ICD-9: 410 in mortafit
records, and ICD-10: 121, 122, ICD-9: 410, PTCA &4BG in HDR. For ACS events ICD-9:411 and ICD-
10:120.0 are also included.
The ‘CVD Register’ has not yet been used for stredeveillance but any ICD-9 and ICD-10 codes within
Circulatory system diseases can be selected fokestevents. The following ICD codes can be usedHer
selection of events: ICD-9: 430-438 (ICD-10: 16@)6n both mortality and hospital discharge recprids
addition, ICD-9 CM code 38.12 (carotid endoarteyawt) is considered in HDR.
Until now this register is not population-basedpassons that die from a CVD or diabetes are nduded if
they die outside hospital without previous registrawith CVD in Health Region West. These persares not
registered in the Hospital discharge register. Fibim autumn 2006 such persons will be includedp als
retrospectively.
This register has no regular validation procedéteproject of controlling the diagnoses with codesthe
National hospital discharge register has been pedd. Two validation projects for AMI are ongoing 2006
comparing the diagnoses with clinical data forybars 1995 and 2002, respectively. These validatiojects
include patients with AMI or elevated troponine/@ire Kinase -MB (CK-MB) levels.
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POLAND
Historical data are available from tROL-MONICA Project Population-based registers of Ml and Ischaemic
Heart Disease Deaths were carried out from 19849868 in one rural province (Tarnobrzeg Voivodstapy
from 1984 to 1994 in Warsaw capital (two districBppulation under surveillance ages 35-64 was0D80in
Tarnobrzeg Voivodship and 190,000 in Warsaw.
Fatal and non-fatal coronary suspected events weltected by cold pursuitmethod and identified using
mortality data and hospital discharge diagnose® fblowing ICD-9 codes were used for the selectadn
events: 410-414, 428, 798-799 in mortality, and-418 in hospital discharge diagnoses. All the sciguk
events were validated using MONICA diagnostic cigte
Regional population-based register for Stroke es/erss based on data from the POL-MONICA ProjectigRo
part of The WHO-MONICA Project), collected by cagddrsuit method from 1984 to 1994 and availableofoe
urban population of two districts of Warsaw. Moaitialand hospital discharge were the main sources of
information and in both cases the selection of t&s/@mere made using ICD-9 codes 430-438 in mortalitg in
hospital discharge records.

TheHospital Discharge Register of AQ&ata accessibility: Silesian Centre for Heart Cdase)is carried out by
the National Health Found in 535 hospitals. Thgqutos coordinated by the Silesian Centre for HBasease.
All hospitals have in their structure one of thédwing units: 1) Department of Cardiology/ IntewssiCardiac
Care Unit, 2) Department of Internal Diseases, Beiency Unit, 4) Intensive Care Unit/Intensive rEpy
Unit, 5) Department of Cardiosurgery. Also involvede hospitals that include neither of the abové bu
hospitalize at least 10 patients with acute corprare syndromes per year. Data on all patients digcharge
diagnosis codes as 120,0 or 121.0-9 or R57 areectgltl in the standard format and submitted in tbetr®nic
version to the Voivodship (provincial) Unit of ti¢ational Health Found and then transferred to tetral
registry in the Silesian Heart Disease Centre. ptegect was initiated in 2003 in the frames of Wadl
Program for Prevention and Treatment of CardiovascDisease (POLKARD 2003-2005). Patient’s record
includes data on hospitalisation, medical diagnosygnptoms, ECG, complications, CVD risk factord an
treatment.

The National Institute of Hygiengata accessibility: National Institute of Hygien¥arsaw)collects data on all
discharged patients in a standard format. Patieatsrd includes: date of birth, sex, date of adiaig outcome
of hospitalization, date of discharge/date of deafhto six diagnoses (ICD-10 codes), underlyingead and
secondary causes of death (ICD-10 codes) and wgixtonedical procedures (Codes of the Il Edition of
International Classification of Medical Procedur@®)e estimated coverage is 80%.

No AMI/ACS and Stroke population-based registexist in this country.

PORTUGAL
The Portuguese Society of Cardiology has hospaakl registers of ACS obtained on a voluntary Hasie
2002 but not related to any range of the population

No AMI/ACS and Stroke population-based regise(ist in this country.

SPAIN
Historical data are available from tMONICA-Cataloniaproject, a regional AMI population-based register,
launched in 1985 as part of the WHO-MONICA Projediout 480,000 men and women ages 25-74 years and
residents in the geographical and administraties af Catalonia near the city of Barcelona, in Im@dstern
Spain were under surveillance. Coronary-event negisn lasted from 1985 to 1998 and usmxdd pursuit
method.
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A population basedMI register (REGICOR)n men and women 35 to 74 in three counties caotig to the
MONICA- Catalonia area exists since the late 80’s.

The IBERICA register (data accessibility: Municipal Institute of Medic&esearch)is a pool of different
hospital-based registers which started in 1997Iastéd for one year. It covered geographical apédsregions
and included about 4 million men and women ageg45Suspected events were identified from hospital
discharge diagnoses and ambulance services: ICDB324 in hospital discharge diagnosis. Suspectedts
were validated using ECG, enzymes and symptom&oAgh suspected IHD deaths were also registertd, fa
and non-fatal cases attended outside hospital$vieddn the project are missing

No Stroke population-based registexists in this country.

SWEDEN
The GOT-MONICAincluded the residents ages 25-64 of the city adie@arg (Gothenbourg), in the south-west
of Sweden. The total population in 1991 was 433,@@donary-event registration lasted from 1984964land
used cold pursuit method.

The Northern Sweden MONICAtudy included the residents of two Swedish casnth northern Sweden
(Norrbotten and Vasterbotten). The total populatimder surveillance in 1991 was 518,000 for the ragge
25-64 years. Coronary-event registration lastechft®85 to 1995 and used cold pursuit method.

The Hjarfinfarktstatistinen (AMI Statistics - Nation8loard of Health and Welfare www.sos.s&rted in 1987
and is based on administrative data (Hospital @iggh register and the Causes of Death Registee) wiiole
Swedish population was under surveillance (abautlieon of men and women of all ages).

Fatal and non-fatal suspected events are identifiedigh a record linkage of mortality data and H&lRained

by PIN. In either sources of information the foliogy ICD codes are used for the selection of evd@®-10:

121, 122 (ICD-9: 410). The register is validatedings ECG, symptoms, enzymes, and eventually autopsy;
troponin test (ESC/ACC criteria) is also used. &kaspective review of records and a linkage to MONIand
WHO registers are performed.

The Northern Sweden former MONICA Cerebrovascular Ascid (CVA) Registecontinues the MONICA
experience started in 1985 and is still runninge Population under surveillance includes about A®D,men
and 162,000 women for the age range 35-74 yeatal &ad non-fatal suspected events are collectecols
pursuit method and identified through a record digéx of mortality data and HDR obtained by PIN. ither
sources of information, the following ICD codes wersed for the selection of events: ICD-10 cod€s|®®,
G45, G46, for HDR; 160-169 and R96-99 for mortaliffhe register follows the MONICA procedures and
methods and events are validated according to M@NiQeria.

The Riks-Strokethe Swedish national quality register on stro&iee¢ evaluates stroke units in routine clinical
care. Basic patient characteristics, process italisaand outcome variables are recorded in all &pitals
admitting acute stroke patients. A 3-month follopvig included. There are wide variations betweesphials in
the proportion of patients admitted to a strokd,lunisecondary prevention and in the proportiopatients in
institutional care at 3 months. Even after adjusiinfier available prognostic indicators, case faa lower and
functional outcome is better in patients treatestinke units than in patients treated in geneeabia:

UNITED KINGDOM
MONICA Belfastncluded the residents ages 25-64 of Belfast qity the Castlereagh, North Down and Ards
health districts in Counties Antrim and Down. Tha#at population in 1991 was 477,000. Coronary-event
registration lasted from 1983 to 1993 and usettpursuitmethod.

31



Scottish MONICAincluded the residents ages 25-64 of Glasgow cityth of the River Clyde. The total
population in 1991 was 392,000. Coronary-eventstegfion lasted from 1985 to 1994 and ubed pursuit
method.

No AMI/ACS population-based registexists in this country.

The  South London Stroke Register (SLSR - data acckysibi  http://www.kcl-
phs.org.uk/stroke/research/SLSR.htwi)ich started in 1995, is an ongoing populatiosdohstroke register
recording first stroke in patients of all age greuBy using 12 referral sources cases of strokéardified in a
defined area corresponding to 22 wards of Lamt&blithwark, and Lewisham Health Commission. Thd tota
population is 234,533 men and women. Hospital silanee of admissions for stroke includes two téagh
hospitals within and three outside the study a@sanmunity surveillance of stroke includes patiamser the
care of all general practitioners within and onlbloeders of the study area.

The notification sources are accident and emergeecyrds; hospital wards; brain imaging requesestid
certificates; coroner's records; general practitienhospital medical staff;, community therapistsreavement
officers; hospital based stroke registries; generaktice computer records; and "miscellaneousludicg
notification by patients or relatives of patients.

Patients are examined within 48 hours of referoathe register when possible. Subsequently, patiand
followed up at 3 months by a register team fieldrkeo and then yearly by postal questionnaire. Death
certificates with ICD-9 codes 430 to 434 and 436 alidated according to clinical registration eridé. The
Office for National Statistics notified the registf any patients who had died.

Methods used to ensure complete ascertainmentsafscacluded personal visits to all general pracirs
before the project started and 1 year later, agdlae communication by telephone, posters, andtear
newsletters. Use of a weekly stroke clinic or dalmaigy visit by the study team are also availalegeneral
practitioners.

32



TABLE 1.NATIONAL POPULATION -BASED AMI/ACS REGISTERS. POPULATION CHARACTERISTICS

First year Last year Ongoing Population
Country available available | registration Age range (x 1000) Access data
Men Women
Denmark 1978 2001 yes all 2677 2734 NIPH
Finland 1991 2003 yes all 2600 2600 NIPH
Iceland 1981 2002 yes 25t0 74 170 NIPH; Icelandic Heagosgtion
Sweden 1987 2001 yes all 4545 4466 NBHW
NBHW, National Board of Health and WelfafétPH, National Institute of Public Health
TABLE 1A. NATIONAL POPULATION -BASED AMI/ACS REGISTERS. CASE DEFINITION
Country ICD version Mortality HDR Linkage Validation
ICD codes’ ICD codes’ mortality / HDR
Recommended
Denmark Vi, X 410-414 410 PIN national diagnosti¢
criteria and
MONICA
. Clinical diagnosis
Finland 410-414, 798 410, 411, 413 PIN troponine
ECG, enzymes,
PIN/name and date ~ symptoms,
Iceland VI, IX, X 410-414, 428, 798, 799 410-412, 414,@AK, CABG of birth MONICA.
autopsy
Recommended
Sweden IX, X 410 410 PIN national diagnosti¢
criteria

CABG, Coronary Bypass Grafting; ECG, Electrocardimg;, MONICA, MONItoring of trends and determinaimsCArdiovascular diseases; PIN, Personal
Identification Number; PTCA, Percuteneous Cororfangioplasty

*all codes are presented in the ICD-9 revisionatulitate the comparison
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TABLE 2.REGIONAL POPULATION -BASED AMI/ACS REGISTERS. POPULATION CHARACTERISTICS

First . .
Country Area coverage year Last_ year O_ngomg Age range Population Access data
; available | registration (x 1000)
available
Men | Women
Belgium Charleroi 1983 2003 yes 2510 69 50 50 School dliPidealth
Belgium Ghent 1983 2003 yes 25t0 74 71 71 University oéiizh
Belgium Bruges 1999 2003 yes 25t0 74 75 75 University loé @
Denmark Northern Jutland 1978 2001 yes all 247 247 Aarhus University
Finland 1993 2002 yes 35-85 90 103 NIPH
25to 64
Lille, Strasbourg, (until "96)
France Toulouse 1985 2004 yes 35 to 74 752 767 INSERM U780
(from '97)
National Institute of
Germany Ausburg 1985 2002 yes 25t0 74 203 204 Statistics
Italy 7 areas 1998 2003 yes 35t0 74 1300 1400 National Institute of Heal
Norway 1972 2002 yes all 1000 Health Region West
Spain 5 MONICA 1985 1998 no 25 to 74 234| 246 Institute of Heattrd®s
counties
Sweden Northern Sweden 1985 2005 yes 351074 160 162 MONICA

INSERM, Institut National de la Sante et de la Reche Medicale ;

National Institute of Public Health

TABLE 2A. REGIONAL POPULATION -BASED AMI/ACS REGISTERS. CASE DEFINITION

MONICA, MONItoring of trends andterminants in CArdiovascular diseases ; NIPH,

Sources of information

MONICA

Country ICD version Mortality HDR Linkage Validation
ICD codes’ ICD codes” mortality / HDR
Belgium Charleroi, 410-414, 428, PTCA, . ECG, enzymes,
Ghent, Bruges IX, X 410-414, 428, 798, 799 CAGB name, date of birth symptoms,
MONICA
Northern Denmark VIII, X 410 410 PIN No validation
Finland X 410, 411, 428, 798, 799 410, 411, PTCA, CABG PIN MONICA,
troponine
France I1X, X 410-414, 4()2@,(;398, 799, 410-414, 428 name, date of birth MONICA
Germany X 410-414, 798, 799 410, 411, PTCA, CABG name, datarth '\t/:oog\:)lr(l:iﬁé
Italy IX 410-414, 798, 799, other 410-414 name, datdrd b MONICA
Norway X 410 410, PTCA, CABG PIN no validation
Spain IX 410-414, 4%3’];98’ 799, 410-414 name, date of birth MONICA
Northern Sweden X 410, 411 410 PIN MONICA

CABG, Coronary Bypass Grafting; ECG, Electrocardimg, MONICA, MONItoring of trends and determinarits CArdiovascular diseases; PIN, Personal
Identification Number; PTCA, Percuteneous Cororfangioplasty

*all codes are presented in the ICD-9 revisionatulitate the comparison
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TABLE 3. EXAMPLES OF HEALTHCARE SERVICES -BASED AMI/ACS REGISTERS IN COUNTRIES PARTICIPATING IN THE EUR OCISS

n

PROJECT
Countr Area Coverage £ Year Age Population Access data
y 9 range (x 1000)
Men | Women
Austria National 1990 all 1,600 Austrian Health Foundation
. Hippokrrateion Hospital, University of Athen
Greece Regional 2003 all NA Medical School
The Centre for Health Information, Nationa
Hungary National 1996 all 4800 5300 Health Insurance Fund, Department of
Financial Informatics
) School of Public Health, University of
Hungary (GP) Regional 1998 all 125 139 Debrecen
The N(tgrsrlands Regional 1971 all 12 NIPH - University Nijmegen
Poland National 2003 all NA Silesian Centre for Heart Disease
Spain (IBERICA) Several provinces NA 35to 74 NA Municipal Instéuwf Medical Research

NIPH, National Institute of Public Health; NA, natailable
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TABLE 4.NATIONAL POPULATION -BASED STROKE REGISTERS

. Last year Ongoing Target population
Country Starting year available experience Age range (x 1,000) Access data
Men Women
Denmark 1978 2001 yes 35 to 85+ 2677 2734 NIPH
Finland 1991 2003 yes 35 to 85+ 2600 2600 NIPH
Sweden 1994 2006 yes all 4589 4523 NBHW
NIPH, National Institute of Public Health; NBHW, titanal Board of Health and Welfare
TABLE 4A. NATIONAL POPULATION -BASED STROKE REGISTERS. CASE DEFINITION
. Mortality HDR Linkage _
Country ICD version ICD codes* ICD codes* mortality / HDR Validation
Denmark VIII, X 430-438 430-438 PIN -
Finland X 430-438 430-438 PIN MONICA
CT-Scan
WHO Clinical
Sweden X 430-434, 436-438 430-438 PIN criteria in sub-

CT-Scan, Comouted Tomography-Scan; MONICA, MONItgrof trends and determinants in CArdiovasculaeaigs; PIN, Personal Identification Number;
WHO, World Health Organization

*all codes are presented in the ICD-9 revisionatulitate the comparison

TABLE 5.REGIONAL POPULATION -BASED STROKE REGISTERS

Country Area coverage | Starting | Lastyear | Ongoing | Age range | Target population Access data
Year available | experience (x 1,000)

Men Women

Finland 1993 1997 35 to 85+ 93 103 NIPH
France Dijon 1985 2004 yes 6 monthso 69 81 CHU Dijon
Germany Erlangen 1994 yes 18+ 49 51 University of Erlangen
8 areas (North, es (ever National Institute of
Italy Centre and Souty 1998 2003 | Y o Y| 351074 2400 | 2600 it
Italy) yrs) Healt
Norway 3 counties 1972 2002 yes all 1000 Health Region West
Sweden Northern Sweden 1985 ongoing yes 25to 74 160 162 Umea

University Hospital

NIPH, National Institute of Public Health; CHU, GenHospitalier Universitaire
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TABLE 5A. REGIONAL POPULATION -BASED STROKE REGISTERS. CASE DEFINITION

Country ICD version Mortality HDR Linkage Validation
ICD codes* ICD codes* mortality/ HDR
Regional Registers
Finland X 430-432, 435, 434 430-432, 435, 436 ID MONICA
WHO Clinical
France X 430-438, 442.81 430-438, 442.81 PIN, dbbérth | criteria CT-Scan o
MRI

Germany X 430-438 430-438 name, date of tirtﬁT'Scan’ Health
Insurance

Greece IX 430-438 430-438 name, date of hirth CT-Scan

Italy IX 430-434, 436-438 430-434, 436-438 nameedd birth MONICA

Norway X 430-438 430-438 PIN -

Northern Sweden X 430-438, 798, 799 430-438 PIN ONNCA

CT-Scan, Comouted Tomography-Scan; MONICA, MONitgrof trends and determinants in CArdiovasculagalss; MRI, Magnetic Resonance Imaging; PIN,
Perosnal Identification Number; WHO, World Healthg@nization

*all codes are presented in the ICD-9 revisioratlitate the comparison

TABLE 6.EXAMPLES OF HEALTHCARE SERVICES -BASED STROKE REGISTERS IN COUNTRIES PARTICIPATING | N THE EUROCISS PROJECT

Country Area Coverage £ Year Age range Access data
Greece . . . .
(Athens) Regional 1992 18+ Alexandra Hospital, University of Athens
Greece . . . .
(Arcadia) Regional 1993 20+ Alexandra Hospital, UniversityAtifiens
The Centre for Health Information, National
Hungary (HDR) National 1996 all ages Health Insurance Fund, Department of Financ
Informatics
. School of Public Health,
Hungary (GP) Regional 1998 all ages University of Debrecen
. Institute of Psychiatry and Neurology
Poland Selected hospitals 2001 all ages Warsaw
Department of Internal Medicine,
Sweden (Riks-Stroke) all hospitals (85) 1995 all ages Norrland Umeé
University Hospital

GP, General Practitioner; HDR, Hospital Dischargedtds
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Health I nterview and Health Examination Surveys

Here below an overview of HIS/HES performed in partcountries follows. The data here presented
derive from the questionnaire filled in by eachtpar country and refer to the period 2005-2006.
Therefore the information are reported as they vpeowided by partners and are further summarized
into Tables 7 and 8.

BELGIUM
Within the MONICA Project three regional surveys were conducted on indalslages 25-64 years in: 1985-
87, 1987-90 (1988-90 Ghent), 1990-93 (1990-92 Qhdihte total sample size in each population sumwayg
about 1200 and the response rate was 50%. Theysuwere self-reported questionnaires for IHD andIAM
physical examination was also included.

An HIS is periodically conducted every 4 years (firstryd®97; last year: 2004).

The sample size was about 6,000 men and 6,000 waiges 35-85 years and over. The Survey included a
specific question on AMI and Percutaneous Coromatsrvention (PCI). Collected data are computeriaad

the last year available is 2001. They are not te@dlculate national estimates of IHD prevalefi¢e response
rate was about 60 %.

CZECH REPUBLIC
Within the MONICA Project population surveys were conducted in 1985, 19882, 1997/98 and 2000/1 on
individuals ages 25-64 years. The total sample wiase 2573 in 1985, 2769 in 1988, 2353 in 1992, 2087
1997/8 and 2078 in 2000/1. The response rate WisiB83985, 87% in 1988, 75% in 1992, 65% in 199418
62% in 2000/1. The assessed diseases in all suwaygs AMI, hypertension, and dyslipidemia. Bloaggsure
and cholesterol levels were also measured.

An HIS is conducted every 3 years (first year: 1993; ya&sir: 2002). Data are available for men and women
ages 15 years and over, grouped by 5 years. Talesanple size was 1600 in 1993, 3396 in 1996, 2471699

and 2476 in 2002. The response rate was 60-70%98, 50-70% in 1996, 68,2% in 1999 and 70,7% ir2200

The HIS included a face to face questionnaire and thesasedediseases were hypertension, cerebrovascular
diseases and all IHD. Collected data are compe@rand the last year available is 2002. They aeel ts
calculate national estimates of IHD prevalence.

DENMARK
Within theMONICA Project population surveys were conducted in 1982-84812892 on individuals ages 25-
64 years. The total sample size in each populationey was about 1200.

The Danish HIS Progranstarted in 1987 and afterwards has collected idai®94, 1997, 2000 and 2005. The
overall purpose of the survey is to describe thtustand trends in health and morbidity in the tapopulation
and in the factors that influence health statugjuting health behaviour and health habits, lifiesty
environmental and occupational health risks andtiheasources. The results are used in nationgipmel and
municipal health planning and monitoring as wellragesearch and analysis.

Design, data collection methods and response aa¢eshown in the table below:
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1987, 1994 2000

2005

Sample size

Method of data collection

Carryving through

Perzonal interview

Eesponse rate

6,000 - 22,500 adult Danish
cifizens
Personal interview + self-

administered gquestionnaire
3 rounds
Paper and pencil

TO.9% - T8.0% - 74.2%

21.832 adult Danish citizens

Personal interview + self-

administerad gquestionnairs
1 round
CAFI

66,7

The Survey includes specific questions on Ml/angiaatoris (AP) and high blood pressure. Furtheuastion
about longstanding iliness, from which all heasedises can be identified. Collected data are camped and
the last year available is 2005. They are usedltutate national estimates of IHD prevalence.

The Copenhagen City Heart StugyyanHESwhich started in 1976. The first period of datilestion ended in
1978 and the survey was subsequently performdtkiggars: 1981-83; 1991-93 and 2001-03.

The target population included about 9,300 men a0@800 women ages 20 years and over. The Survey
collected data on AMI, AP, Intermittent ClaudicatiflC) and Stroke, using the Questionnaire of tbadon
School of Hygiene and Tropical Medicine (LSHTM) fefifort angina, AMI and IC. Methods of data collent
included also physical examination and ECG codifigdMinnesota code.

Collected data are computerized and the last yeaitable is 2000. They are not used to calculattonal
estimates of IHD prevalence.

FINLAND
FINRISKis anHESwhich started in 1972 and has been performed eévemars until 2007. In 1982, 1987 and
1992 the FINRISK surveys were also part of (idO MONICA ProjectThe sample sizes have varied between
6000 and 12000 individuals. The response rates vaved from over 90% to 65%. In 2002, 10000 indials
were examined. The HES collected data on AMI, HR, Atroke, CABG, PTCA and all IHD using a
guestionnaire. Physical examination was also pexdr Collected data are computerized and the lkeat y
available is 2002.

Adult Health Behaviour Survey (AVTK)anHIS which has been performed annually for 26 yeaosnft978 to
2004. In 2003, the sample size was 5000 individaglss 15-64 and the response rate was 67%. TheySurv
included a specific question on AMI, HF and AP. |Ected data are computerized and the last yealahlais
2004. They are not used to calculate national eséisnof IHD prevalence.

Health 200Gs a nationaHESwhich started in 1972 and was performed everyekss/until 2002.

In 2000, the population sample was 8028 individ@ges 30 and over and the response rate was 89%6. Th
Survey collected data on AMI, HF, AP, IC, StrokéABi5, PTCA and all IHD using a questionnaire. Method
of data collection included also physical examimratand ECG coded according to the Minnesota code.
Collected data are computerized and the last yealadle is 2002. They are used to calculate natiestimates

of IHD prevalence.

FRANCE
Within the MONICA Project population surveys were conducted in 1986-891385/96 in MONICA Lille; in
1985-87 and 1996-97 in MONICA Strasbourg; in 1985-8988-91 and 1994-96 in MONICA Toulouse.
Eligible people were individuals ages 25-64 yedise total sample size in each population survey aimsit
1,200. Participation rates varied from 47 % (inaShourg) to 76 % (in Lille) for men and from 50 % (
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Strasbourg) to 76 % (in Lille) for women. Theseveys are conducted to study the trends of cardiaNasrisk
factors. The methods of data collection were statided questionnaires on personal data (mainly faskors:
physical activity, tobacco smoking, hypertensiogpdrcholesterolemia and self reported diabete&)jcal
measurements (weight, height, blood pressure) aiddgical measurements (lipids-including total aHB®L
cholesterol- blood glucose level). At present, iedtBurvey is being performed in the same area®5ZD06;
ages: 25-74 years; sample sizes: about 1, 600@&math ECG in Toulouse area).

A national representativelES (ENNS is currently being conducted (2006-2007) focused nutrition and
nutritional state (including cardiovascular risktfars). The sample size is about 4,000 adults @L.8ears) and
2,000 children. The methods of data collection alsdude standardized questionnaires (nutritionysptal

activity, tobacco smoking, hypertension, hyperchi@mlemia, diabetes), clinical measurements (hewgkight,

waist and hip circumferences, blood pressure) aolddical measurements (total cholesterol, HDL elktdrol,

triglycerides, blood glucose level, creatinine lsyetc.).

A nationalHIS started in 1960 and was performed every 10 y&EDS{INSEE. The last one was performed in
2002-2003. The target population was the non utgtitalized population of Metropolitan France aime t
sample size was about 41,000 of all ages (20,000and 21,000 women). The household response ra&8a
% for the first interview and 68 % for the thirdeo(this survey includes three interviews; thereent@io months
between the first and the third). All assessedadies were coded (ICD-10). Medication used was tegor his
survey includes SF-36 Quality of Life (QoL) and ¢tional health status questionnaires (ADL, IADL).
Collected data were computerized and can be usesldolate national estimates of IHD, Ml prevalerete.

Another nationaHIS is being performed every two yeaEsSPS- IRDES The last one was performed in 2006.
The target population was the whole non institwdlzed population of Metropolitan France and thegle size
was about 22,000 (participation rate 70 %) in 2088sessed cardiovascular diseases were: hypenerdsiy
MI, stroke and heart failure. In addition, intewielata could be matched with health insurance reisgment
data. Collected data were computerized and carsed 1o calculate IHD prevalence (ESPS 2006 is otiyre
being carried out).

GERMANY
Within the MONICA Augsburga CVD survey was carried out in 1984/85, 198380 1994/95. It referred to
cardiovascular risk factors and to IHD, AMI and CVI 1984/85 the number of people examined and/or
interviewed in the study was 4,022 (2,023 men a88@9 women) in the age range 25-64 years. The nsspo
rate was 79% (2nd MONICA survey 77%; 3rd MONICAway 75%). Methods of data collection included self-
reported questionnaires, physical examination atehiiew (LSHTM for AP, self-reported previous AMdANd
stroke). Except for the survey carried out in 1984/automated ECG was collected, but has not beeifiex
by Minnesota code yet. Blood samples were takerglesterol and HDL-cholesterol was analyzed.
Anthropometric measurements were performed.

KORA Ausburg Survey 200BES)was carried out in 1999 to 2001 in the same anelastudy population as in
MONICA; MONICA procedures were used. It refers tB,AC and previous AMI and stroke in populationsage
25-74 years. Target population is men and womes 2§e64 in the first survey, and up to 74 in thieeot3
surveys; all data are computerized. Collected dedee not used to calculate national estimates dd IH
prevalence. The interview included LSHTM for AP a@j self-reported AMI, and stroke. The examination
included blood sampling and ECG. The responsewate67%. A follow-up examination of the survey 1884
was carried out in 2004/2005 (including LSHTM foP An IC, echocardiography, Ankle Brachial Index +A\B

A follow-up examination of the KORA Survey 2000asgoing including carotid ultrasonography, mease@mm
of endothelial dysfunction, ECG, and ABI.

The Study of Health in Pomerania (SHIRs carried out from 1997 to 2001 and referrea variety of chronic
diseases and included previous AMI and stroke, AdP1€. The target population examined and/or inésved
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in the study was 4,310 (2,117 men an 2,193 womethd age range 20-79 years. The response raté9%as
Methods of data collection were based on self-iegoguestionnaires of LSHTM for AP and IC, seliedht
AMI, stroke and of procedures as CABG and cathedéon. ECG was collected and codified by Minnesota
code. Anthropometric measurements were carriedRiutsical examinations included carotid ultrasoapgy,
and echocardiography. Systolic and diastolic dystion, left ventricular hypertrophy, aortic valvelerosis
were examined. A follow-up examination of the p@piain is ongoing. Collected data are not used koutzte
national estimates of IHD prevalence.

The National HIS and HES based on interview and examination and wasag&gdeo be performed every 5-6
years. It covers the age range of 18 to 79 yedms.|dst survey started in 1997 and ended in 1983tentarget
population was men and women aged 18-79 yearsrédpmnse rate was 62%. The Survey included qusstion
on AMI, HF, AP, IC and Stroke, based on a physiianterview. Blood samples were taken to analyze
cholesterol and HDL-cholesterol. Non-fasting triggides and glucose were analyzed. Anthropometric
measurements were performed. Collected data arputenzed and are used to calculate national etgsnaf
IHD prevalence. Data are available as public uke Every year, since 2002 on a regular basisphelee
interviews are carried out. Questions on previodd,Sstroke, and on AP are included. Data in theepabne
interview of 2002/2003 is available as public uge f

GREECE
National surveys focusing on assessing CVD ratesnat performed in the country, though there arersg
regional surveys, such as the Attica study.
At the national level, thEPIC-Greececohort is the Greek component of the Europeangeaiive Investigation
into Cancer and nutrition (EPIC). The aims of ERI€ the elucidation of the role of biological, dst, lifestyle
and environmental factors in the aetiology of clizatiseases. Cancer studies are jointly publishethé EPIC
consortium, while investigations, such as for aawdscular diseases, are also undertaken by individu
countries.
EPIC-Greecds considered aRlES but it is not a permanent system of data cotbectAlthough the sample is
not strictly representative, it covers all majagioms of Greece and, with certain assumptionsyallestimation
of CVD incidence (incidence rate, mortality rate).
Specifically, the baseline data were collected 984 to 1999 and follow-up data is performed e&#dyyears
which continues today with losses to follow-up I¢isan 5%. The study population is 11,954 adult rmaed
16,618 adult women. As concerning CVD, volunteers asked for the presence or absence of the falpwi
diseases, as well as for possible risk factors: AMGS, HF, AP, IC, Stroke, CABG, PTCA and all IHBurther
methods of data collection are based on questiomnand physical examination. Collected data are
computerized and the last year available is 20@%ail2d individual validation of cardiovascular ea$egan in
2005, by reviewing hospital records.

HUNGARY
The National HISvas conducted in 2000 and in 2003 and includedO7r®@n-institutionalized men and women
ages 18 years and over. In 2003 sample size was&@Bthe response rate was 81%. Diseases ofdhteeee
AMI and Stroke, detected through a self-reportedstjonnaire. Collected data are computerized aadatt
year available is 2003. National prevalence esésiate available only for AMI and Stroke.

Unknown Morbidity Survels anHES performed in 2001 and lasting 6 months. The tgpgeulation was 3,735
men and 4,737 women ages 55-64 years. The prinmargfahe Unknown Morbidity Survey was to measure t
magnitude of unknown cases in two regions (Westedh Eastern of Hungary in case of hypertensiornetés
mellitus and chronic liver disease and cirrhodigjthin the framework of the survey, physical exaation and
laboratory tests had been carried out for estahlisdiagnoses based on WHO criteria. Collected dadee
computerized. With newly identified cases, updaiexvalence estimates were calculated.
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ICELAND
Within the MONICA Project population surveys were conducted in 1983, 1988/893/94 on individuals ages
25-64 years. The total sample size in each populatirvey was about 1200.

The Reykjavic Studys anHES which started in 1967 and is performed continuputhe target population is
30,000 men and women of all ages. The survey delledata on AMI, ACS, HF, AP, IC, stroke and PGhgsa
guestionnaire. Methods of data collection inclugagsical examination and ECG codified by Minnesuide.
Collected data are computerized and the last yesitahle is 2005. These data are used to calculatienal
estimates of IHD prevalence.

ITALY
Within the MONICA Project population surveys were conducted in 1986/87,919B and 1993/94 in Italy-
Brianza and in 1986, 1989 and 1994 in Italy-Frilligible people were individuals ages 25-64 ye@e total
sample size in each population survey was 1200.

The Italian HIS: Health condition and the use oflfe servicesis a national survey called “Indagine sulle
famiglie”, performed every 3-4 years and coveritigages. The survey was first performed in 198@ntln
1983, in 1986/87, 1990/91 and 1999/2000. Main disgaassessed were: IHD, AMI, CVA. It consisted of
interview, promoted by ISTAT, the Italian Nationaistitute of Statistic. The study was based on raloa
probability sample of the whole country (180,00@iwduals in 1999/2000). Chronic diseases were ss&sk
through a 28 items questionnaire. The response imt&999/2000 was about 80%. Collected data are
computerized and are used to calculate nationah&tsts of IHD prevalence.

The Osservatorio Epidemiologico Cardiovascolare (OBEE)R cardiovasculddES which was conducted from
1998 to 2002 on about 10,000 men and women agée® 3o were homogeneously spread throughout the
Italian territory. The occurrence of AP, IC and &ld was assessed using questionnaires set by thiE MS$ or

else through positive anamnesis for bypass or atagty surgery. The presence of alterations, sscht@al
fibrillation and left ventricular hypertrophy, wadecoded using Minnesota code. For the prevalence of
cerebrovascular events (stroke or Transient IsclaAttack, TIA) the LSHTM questionnaire, validatddough
clinical records, was used. The prevalence rateeflifferent diseases in 35-74 years age groapasdable on

the websitevww.cuore.iss.itCollected data are computerized and the lastaetable is 2002.

Next OECis planned for the year 2008.

THE NETHERLANDS
The POLS surveyis anHIS, collecting data at the national level since 19%ese data are continuously
collected in representative samples of the popriathrough self-reported information. The targaepydation is
about 5,000 men and 5,000 women per year, all ddgessurvey includes a specific question on AMI,SA@GP
and stroke. Collected data are computerized anthtteyear available is 2004. The response raé®%s. The
data are used to calculate national estimatesBfdié¢valence.

Being aHES, the Regenboog projecissesses prevalence of previous Ml and strokkydimg not only self-
reported data, but also a physical examinationgteheight, blood pressure, total and HDL choledfeThis
project started in 1998 and stopped in 2001, ciigalata continuously. During 1998-2001, 19,50Aipi@ants
were interviewed (HIS), with 28% of these undergainphysical examination at the health centre (HEB®
target population over the whole period was forktS 2,700 men and 2,700 women aged 12 years ded ol
Collected data were computerized and the last geailable is 2001. The data were not used to catleul
national estimates if IHD prevalence.

The Rotterdam Study (ERG@)aHIS-HESsurvey/cohort study. Baseline data collection waormed from
October 1990 to July 1993. Since then all participdoave been re-examined every 2-3 years. Alldithiats of
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Ommoord a suburb of Rotterdam, who were 55 yeaddar were invited to participate in the study.t@fi
10,275 subjects, 7983 agreed to participate (38 and 4,878 women). In 2002, 3011 participantgesis
and older were added to the cohort. In 2005, &klmtants of Ommoord aged 45 years and older wadechto
the cohort. Morbidity and mortality is registerdardugh general practitioners practises. Events cacded
according to the International Classification foinfary Care (ICPC) and ICD-10 using clinical infation
obtained from the general practitioner and HDR. | AMI, HF and Cerebrovascular Disease were examoyed
self reported questionnaire. Standardized physsamination was carried out, including measurenwnt
weight and height (to evaluate the presence of hdfFpresence of ankle oedema and pulmonary crepition
rhonchi was also verified); ECG was recorded tessthe presence of atrial fibrillation and lefhtvieular
hypertrophy; Echocardiogramm was use too. Colledsd are computerized and the last year avail2805.
Response rate in 1991 was 78%.

The Doetinchem Cohort Studjarted as &ES with a baseline examination during 1987-1991. opydation
based sample from inhabitants of Doetinchem, a towthe eastern part of the Netherlands, aged 20e39s
was drawn. Response rate was about 60%. Partisipaatbeing re-examined at five year intervals,foieth
round now taking place (2003-2007), with responsidiging 36-75 years of age. Questionnaires andqathys
examination are performed (weight, height, waigt hip circumference, blood pressure, ankle-arm ntteal

and HDL cholesterol, non-fasting glucose). Resporaes at re-examination are 75-80%, and the cohort
consists of about 5000 men and women. Self-repdktdtand stroke is collected, and linkage is estdiad
with HDR, vital statistics and the national motialiegister. Data are not used to provide natieséimates.

NORWAY
Health surveys started in 1968 and were repeatddib, 1985 and 1995. Since 1998 living conditiorveys
are performed every year with variable main topiesluding health every 3 year (1998, 2002 and 200bese
surveys involve representative samples from a @iom of 3,400 million men and women which are nibian
16 years old and are resident in the nationalteey;i excluding persons living in institutions. 1998 sample
size was 7,125 ages 16+ and the response rate 28aslid 2005 all 10, 000 were selected: 303 had,died
emigrated or were living in institutions. Thus, 968rsons were interviewed and 6766 responded (70%)
The surveys include a self-report of prevalent aies. CVD are to be specified and coded by ICDHuls
including any reported diagnoses as Ml, ACS, HF, #Roke, CABG, PTCA and all IHD. The surveys irtga
guestion on the impact of the reported diseasaioctibnal capacity and quality of life. In the Igstriod (1998,
2002, 2005) the questions on health were prese¢ogedher with "non-health” issues on "living condits”, but
the way to collect information on diseases wasstmae.
Collected data are computerized and the last yeaitable is 2002. They are not used to calculational
estimates of IHD prevalence.

HEShave been performed in several counties from 1872D00-3. All these surveys have assessed preelen
of MI, AP and stroke by self-reports, and perfornmgysical examination on weight, height, blood ptes,
total cholesterol and (non-fasting) triglyceridd@$he Rose questionnaire (short form) on effort AR baen
included. Since 1994 all surveys included also mmesment of waist and hip circumferences, (non4fgsti
glucose and HDL- cholesterol. The age groups havied from 35-49, 20 +, 40-42 and included subjegisd
30-, 40-, 45-, 60- and 75 years (2000-2003). Thabars of attendees have varied from more than Q0G®
5,000 and the attendance rate varied from aboutt8086%.

The North-Trgndelag Health Survéas been performed in 1984-86 and in 1995-97 daial are computerized

and available. This survey is ongoing (2006-2008) mvolves more than 100, 000 inhabitants aged Z0¢
data are being computerized and will be available.
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POLAND
Within the MONICA Project population surveys were conducted in 1983/84,7488 1992/93 in POL-
MONICA Krakow and in 1984, 1988, 1993 in POL-MONIGAarsaw. Eligible people were individuals ages
35-64 years. In both sites the total sample size 2400 in the first and 1200 in the second andi thirveys.
The response rate was 70-80%. Methods of datactiolfeincluded standard questionnaires for AMI, KR
and Stroke, physical examination, BP measureméugdhipids determinations and ECG (Minnesota cpdes

ThePoland HISwas a national system of data collection conduitted®96 and 2004 on men and women of all
ages (household survey). The survey included aifgpgaestion on all IHD. Collected data are congiged
and the last year available is 2004. They are wsethlculate national estimates of IHD prevalentarget
population was total population of Poland.

Multi-centre examination of health of Polish popigda (Project WOBASZ)vas carried out in 2004-2005 in the
frames of the National Program for Prevention ameaiment of Cardiovascular Disease (POLKARD 2003-
2005). The sample studied was 19,200 men and wamlected from total population of Poland ages 20-74
years (26,360 men and women). Average participatibe was 74% in men and 79% in women. Methods of
data collection included standard questionnairagsipal examination, blood pressure measuremenbboudi
lipids. CVD risk factors measured included: demgpbia characteristics, smoking, social status, $atipport,
depression, physical activity, assessment of 8iepd pressure and blood pressure lowering treatnibdmod
lipids and lipid lowering treatment, body heightdameight, waist circumference, blood glucose, blood
homocysteine (sub-sample and C-reactive protein).

PORTUGAL
The Inquérito Nacional de Saudas arHIS conducted from 1987 to 1998/99 and performed eSgmyars. The
last survey was performed during the two year pe2004-2005 and available data are expected for the
beginning of 2007. The target population was 488@& and women ages 35-74 years and over groupd by
years. The response rate was 80,5%. On the wih@eqydrcentage of refusal was only 1,5-2,0%. DataMh
and stroke were collected by means of face-to ifiateeviews conducted on a probability sample of deholds
selected by the National Statistical Institute aisthg previously elaborated questionnaires. Catbctata are
computerized and the last year available is 1998.

SPAIN
Within the MONICA Project the Catalonia Surveys anHES carried out in 1986-88, 1990-92, 1994-96 and
included personal interviewed questionnaires, maysineasurements, fasting blood sampling and hicdbg
determinations. IHD, previous MI, and stroke wareluded and the data collection methods were based
LSHTM standard questionnaires for Ml, IC, AP ancb& as well as doctor diagnosed questions anésimg
ECG coded by the Minnesota code.
The target population was 1.100.000 persons frontr@eCatalonia and the metropolitanean area oft@&ana.
The original sample size was 3,500-4,500 individualeach survey (final size 8,990 between ther@eys):
ages 25-64 years and beyond. The response raté4éas

The Encuesta nacional de salud de Eﬁ)bman HIS which started in 1987; and repeated in 1995, 1&8¥
2003. The target population was 40 million men amanen, covering the following age ranges: 0-4, 5116
24, 25-44, 45-64, 75 and over. The Encuesta nacimaalud de Esparincluded a specific question on heart
disease and arterial hypertension. Collected data@nputerized and the last year available is 2D@8a were
not used to calculate national estimates of IHvalence.

Some Spanish regions (Comunidades Autdnomas) &wl eities carry out their own non-homogeneous tyain
HIS-type of surveys on an occasional basis, ab¢léh system in Spain is decentralized.
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SWEDEN
Within the MONICA Project population surveys were conducted in 1985/8601®819 1994/96 in Gothenbourg
and in 1986, 1990, 1994 in Northern Sweden. Elegibbople were individuals ages 25-64 years. Sinee t
similar surveys have been conducted in Northerndgwealso in 1999 and 2004 on 2000-2500 individuie
response rate was 80-86%. The contents of theysuarel the methods of data collection followed dxlbi the
MONICA study protocol and the surveys included &l HES.

UNITED KINGDOM
Within the MONICA Project population surveys were conducted in 1983/84 6488 and 1991/92 in Belfast
and in 1986, (1989*), 1992 and 1995 in GlasgowgiBle people were individuals ages 25-64 years. totad
sample size in each population survey was 1200.
Health Survey for England (HSE a HIS/HESwhich aims to assess morbidity for AMI, ACS, HR? And
Stroke. The first year of HSE data collection wa84Land surveys are performed every year, covéh@egge
range 16-85+ years for adults. Children are alstuded (age 2-15). Sample size of population depenmd
survey year and focus of survey question (for HBB32the target population was 13,680). The respaaise
varies (in HSE 1998 was 63%, in HSE 2000 was 44%).
The survey included specific question on doctogugsed AMI, ACS, HF, AP and stroke. Collected data
computerized and made available to researchers diiatety after the report is published (around 12nthe
after completion of data collection). They are us¢d to calculate national estimates of IHD prewsde

Scottish Health Survey (SHiS)anHESwhich collects data every 4-5 years since 1994 vsmges included are
16-84 for adults and 2-15 for children. Since 2@bdldren under 2 were also included. In 1995 thgdha
population was 7932 individuals and the response was 42%. In 1998 the target population was 15332
individuals and the response rate was 54%.The gunduded a specific question on AMI, ACS, HF, ARd
Stroke. Collected data were computerized and tsieykear available is 2003. Also physical examimativas
carried out. Collected data are not used to caleulational estimates of IHD prevalence.
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TABLE 7. HES SURVEYS - DISEASE: ALL ISCHAEMIC HEART DISEASE

. . Population :
COUNTRY Time period Periodicity Age range recruited Methods of data collection
covered by surveys (last survey)
x 1000
LsHTM | Ol Exam|  ECG
quest
. 1976-2003 - : .
Denmark 1 Copenhagen City Heart Study performed in: 1976-78; 81-83; 91-93, 2001-03 20+ 20 \/ - \/ \/
Denmark 2 Surveys at the Research Centre for  1964-2005 seven cohorts out of 11 examined 2 or more times -8535 41 \ \ \ \/
Prevention and Health in Copenhagen
. . 8 (Health 2000) a
Finland FINRISK/Health 2000 1972-2002 every 5 yrs (FINRISK); every 15 yrs (Health 200030+ (Health 2000) 10 ( FINRISK 2002) - \/ \/ \f
France (ENNS) 2006-2007 every 5 yrs 3-74 6 - -l AP -
35-64 b Vonlyin
France (MONICA) 1986-2006 every 10 yrs 3574 (2006/2007) 5 - S \ Toulouse
Germany 1997-1999 every 5-6 yrs 18-79 7 - N N -
Greece 1994-2006 every 3-4yrs Adult population 29 N S -
Hungary 2001 only once 55-64 8 - N N -
Iceland 1967-2005 continuously All together 30 - N N N
Italy 1998-2002 performed once Next in 2007 35-74 10 N N N \
The Netherlands 1998-2001 continuously 12+ 5 - N \ -
Norway 1 1974-2003 discontinuously 30,40,45,60,75 35 N N \P -
Norway 2 1984-86 - 1995-97 next in 2006-8 20+ 80 -] A \P -
Poland 2004-2005 performed once 20-74 19 N N N -
Spain (MONICA) 1986-96 every 4 yrs 25-64 1 N - - N
Northern Sweden 1985-2004 every 5 yrs 25-64 2
UK 1994-2006 every year 16+ 14 - N \ -

ECG, Electrocardiogram; LHSTM, London School of ityge and Tropical Medicine; a) only for Health 20Bprisk factor
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TABLE 8. HIS SURVEYS - DISEASE: ALL ISCHAEMIC HEART DISEASE

Time period covered o Population interviewed Questions included
COUNTRY by surveys Periodicity Age range x 1000 (ast year)
Belgium 1997-2004 every 4 yrs 35-85+/all together 12 AMI, PercutaneoEJsCCI:)oronary Intervention
Czech Republic 1993-2002 every 3 yrs 15+, 5 yrs ranges 25 Stiibke, hypertension
Performed in 1987, 91, 94, 97, .
Denmark 1987-2005 2000, 2005 15+ 22 AP and all heart diseases
Finland 1978-2004 every year 15-64 (in 2003) 5 AMI, AP, HF
France (ESPS) 1988-2006 every 2 yrs all 22 Hypertension, AMI,, AfF, Stroke, Arteritis
Germany 1997-1999 5-6 yrs 18-79 7 AMI, AP, HF, IC, Stroke
Hungary 2000-2003 every 3 yrs 18+ 7 AMI, stroke
Italy 1999-2000 every 5 years 20-79 14 AMI, Stroke
The Netherlands 1997-ongoing continuously 0+ 10 AMI, ACS, AP, Steok
Norway 1968-2005 every 3 year 16+ 3 all CVD (ICD-X Q20-28
Poland 1996 and 2004 Performed twice All ages 26 IHD
Portugal 1987-1998/99 every 5 yrs 35-75+/all together 49 ABtroke
Spain 1987-2003 Performed in 1987, 95, 97, 2003 0-4, 5-74 (10-year grp), 75+ 40 IHD, Hypertension
UK 1994-2004 every year 16+ 14 AMI, ACS, HF, AP, Stroke

AMI, Acute Myocardial Infarction; ACS, Acute CororyaSyndrome; AP, angina pectoris; CVD, Cardiovaacdisease; ESPS, Health Care and Health Insuumvey; IC, intermittent

claudication; IHD, ischaemic heart disease; PQicyt@aneous coronary intervention; HF, heart failure
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4.2 WEB SITE

The EUROCISS Project web site (http://www.cuoretigsirociss/progetto/progetto.asp) was
established within the page of the Italian Prog&@tdORE (http://www.cuore.iss.it ) of the Italian
Institute of Health (ISS), which financed 40% o tBUROCISS Project (Fig 1).

The EUROCISS website (available in both Italian &mgjlish versions) gives a detailed and interactive
description of the Project and includes the follogvsections (Fig 2):

- summary of the first and second phases of thgé&tro

- presentation of the health status indicatorserd@hants of health and health systems indicators
which are reported and described in detail; they identified for assessing the populations’ health
status and implementing preventive actions. Theydarided into: already available indicators, those
to be implemented in the short term and those revemded for long term implementation. Tables
summarizing those recommended indicators are dlaifar AMI, ACS, IHD, CVA, HF, other forms
of heart disease;

- presentation of databases available at Europeagl I(World Health Organization - WHO,;
EUROSTAT; MONICA);

- a map illustrating the European countries paréitng in the Project is available. By clicking each
country, it is possible to access tables summayiairailable data sources on CVD by single country;

- project results dissemination;

- a list of all partners with their personal infation (name of institution, address, phone, faryash
address);

- aFORUM (Fig 3) for discussion created to facilitate dission among project partners. This internal
‘working page’ could be accessed exclusively by EXMRSS partners through a password.

All partners greatly contributed to its developmentl updating.
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FIGURE 1. CUORE WEBSITE HOME PAGE
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Team up for healthy hearts

- Parents can play @ major role in helping their
children prevent cardiovascular dizsease
through the adoption of healthy lifestyle:
dietary habits, physical activity level and
tendency to emoke of children and young

~ people are significantly influenced by family
habits.

This is the theme of the sighth edition of the
World Heart Day, that will be run thiz yvear
§ in more than 100 countries.

] World Heark Day

Training above everything else

The training section of the site has been renewed:
an update course archive page has been created
to illustrate the state-of-the-art of the training
plan. In addition, after a little more than a year
zince the beginning of the training path, the zecond
editicn of the manual "Uso e applicazione della d
carta del rischio cardiovascolare” has besn //“
publizhed.

An eye on nutrition and a little physical activity: here are
the new fact-sheets

Two new fact-sheets dealing with cardicvazcular disease prevention
through a healthy lifestyle are available on line: nutrition and
physical activity.

a

% Cardicvascular disease are the most important
: cause of mortality, morbidity and disability in the
Italian population. The pages of this website
contain the results of the Cuore Project: they
include the cardiovascular risk charts and
the individual score, two useful tools to assezs the likelihood that
a person has te experience a major cardigvascular event
(myocardial infarction, stroke) over the next ten years knowing the
value of his/her risk factors. Data on the distribution of risk factors
and the frequency of cardiovascular diseasze in middle-aged men
and women are also available.
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The project

| The aim of the Eurociss
(Eurcpean Cardiovascular
Indicators Surveillance
Set) project is to =elect
indicators to monitor
cardiovascular diseases
and issue
recommendations for the
aszessment of their
distribution and impact in
Eurocpe. The Project was
launched in the year 2000
by a group of European
Union countries and is
financed by the European
Cemmission as part of the
Health Monitoring
Programme. This website
includes an overview of
the project and of the
rezults obtained, which are
summarized in detail in

| the updated and
downloadable version
of the report 2003. There
iz alzo a forum accessible
only by project partners
where they can chare
information, exchange
ideas and consult commaon
documnents.

|
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FIGURE 2. EUROCISS WEBSITE HOME PAGE
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I l Versione italiana

Eurociss

The EURCCISS Project (European Cardiovascular Indicators Surveillance Set) was setup in 2000 by a
partnership of European Union (EU} countries to develop health indicaters and recommendations for
monitoring cardicvascular disease. Itis part of the Health Monitoring Pregramme (HMP) financed by the
European Cemmission.

Health indicators describe the feailth status of a community and typically include measures of mortality,
morbidity and disability; they also include dererminants of health (biclogical, behavioural and socio-
demoagraphicrisk factors} and health sysitems (use of health services, medication use, surgical
procedures). Health indicators are essential to quantify the burden of diseases.

Cardiovascular diseases {CVDs] have been identified as one of the leading contributars to the global
disease burden.
Therefore, the aims of the EUROCISS project were:

e o define indicators for maonitoring CYDs

o torecommend standardized methods for future data collection in the EU

& 10 prepare manuals of operations describing in detail procedures and methods for easy
implementation of populatiocn-based registers and cardiovascular diseases surveys,

The achievement of these aims facilitates cross-country comparisons and assists efforts to improve the
prevention and control of CVDs.

L ast update Thurzday 28 June 2007
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FIGURE 3. THE WEBSITE FORUM
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4.3. MANUALS OF OPERATIONS

4.3.1 Background

The main objective and outcome of th& phase of the EUROCISS Project (2004-200/8s to
prepare the Manuals of Operations for the impleatert of population-based registers of AMI/ACS
and stroke in order to produce estimates of in@dfaitack rate and case fatality, and of CVD swsvey
to assess prevalence.

These Manuals of Operations are the result of g lmd fruitful cooperation among many experts
involved in the EUROCISS Project, such as epidengislts, statisticians, cardiologists and public
health professionals, who aimed to produce a gemguale for the surveillance of CVD to
investigators, health professionals, policy makamd staff interested in current data collection and
analysis. More specifically, they represent a valitentific support for all those working in Natain
Institutes of Health, National Institute of Statist Local Sanitary Units, and other academic and
public health institutions operating at both regiband national levels.

The Manuals of Operations of AMI/ACS and Stroke ylafion-based registers provide simple and
comparable tools to support and stimulate impleatemt of population-based registers in those
countries which lack them but collect routine dateh as mortality and hospital discharge records.
They recommend to start from a minimum data set ffidw a step-wise procedure based on
standardized data collection, appropriate recondtaje and validation method, thus providing a
standardized model for an efficient implementattba population-based register.

A substantial number of sudden deaths (about 30%idlle age adults) still occurs out of hospital.
Therefore, a population-based register is the datt source for the surveillance of AMI/ACS and
stroke morbidity and mortality as it considers b&tal and non-fatal events occurring in-and out-of
hospital, thus providing estimates of key indicatsuch as attack/incidence rate and case fatality.
These indicators are included in the ECHIM shoudt Iproposed by the ECHIM project
(www.echim.org for improving comparable data collection at thedpean level.

Data extracted from mortality and hospital discleargcords represent the minimum required to
achieve a population-based register and are novlablein most European countries thanks to the
continuing process of computerization. To provitkedse trends estimate, a population-based register
should monitor a population able to produce a mimmof 300 total events (fatal and non-fatal, men
and women together) per year in the age range 4&drs. The minimum of 300 total events has been

established to detect a decrease by 2% in attéelpen year.
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Attack rates of acute coronary and cerebrovas@uants are in themselves not sufficient to describe
the impact of CVD on the population. The demograptinanges in Europe with the increasing
proportion of older people and the advancementieatment have resulted in an increasing prevalence
of chronic forms of IHD. Because of their frequerand cost there is a need to monitor the occurrence
of both acute and chronic forms of the disease.

The EUROCISS Project has therefore produced theullaof Operations of CVD Survey which
provides a general guide and updated standardiegidoats for the surveillance of CVD and represents
a useful tool to estimate CVD prevalence. This ¢odécator is also recommended by the EUROCISS
Project for inclusion in the ECHIM short list. Pdation surveys are important as they further
supplement the information collected from populatiased registers with additional details on socio-
demographic characteristics, risk factors, phyfaabgical measurements and chronic conditions.
While population-based registers are particuladgful for those events with a sudden onset requirin
hospitalization, population screenings are the Isesveillance system for complications of acute
events, such as heart failure and arrhythmias, #looset is not known and which do not require
hospitalization.

4.3.2 Writing Groups

To develop the three Manuals of Operations mentiai®ve, the EUROCISS members were divided
into threeWriting Groups: the Writing Group of the Manual of OperationsAWI/ACS population-
based registers, the Writing Group of the ManuaDgpgtrations of Stroke population-based registers
and the Writing Group of the Manual of Operatioh€¥D SurveysPartners were grouped according
to their expertise and each Writing Group was coated by a member of the Steering Committee.
The writing group of the Manual of Operations ofgig¢er of AMI/ACS was made of eight members:
M Madsen (coordinator); V Gudnason.; A Pajak; Lriiali; E C Rocha; V Salomaa; S Sans; K
Steinbach; D Vanuzzo.

The writing group of the Manual of Operations ofgiter of Stroke is made of four members: S
Giampaoli (coordinator); N Hammar; R Adany; C Ded®e

The writing group of the Manual of Operations of @%urveys is made of six members:

P. Primatesta (coordinator); S Allender; P CicdaralDoring; S Graff-lversen; J Holub; S Panico; A
Trichopoulou; WMM Verschuren.
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4.3.3 Essential Bibliography

Before starting the drawing up of the Manuals oe@gions, a search for relevant papers published in
medical journals from 1996 to 2005 was performad@iMEDLINE and OVID databases.

The articles of interest in the field of AMI/ACS{r8ke and CVD Surveys were selected by each
Writing Group according to previously defined cride

The following key words were used in order to setbe most appropriate articles for preparing the
Manual of Operations of AMI/ACS population-basedgiséers: MI, coronary heart disease,

epidemiological studies, hospital records, medieabrd linkage, validation studies, diagnosticerié.

As for the Manual of Operations of stroke populatiased registers, the following key words were
used in order to select the most appropriate estictlisability, stroke classification, haemorrhagic

stroke, ischaemic stroke, neuroimaging technoldfYNICA classification, epidemiological studies.

As for Manual of Operations of Cardiovascular Sysyeghe following key words were used in order to
select the most appropriate articles: questionndiealth status, health survey, epidemiologic
investigation, angina, cardiovascular diseasesstcpain, mortality, self-rated health, validation,
quality of life, symptoms, treatment, physical liations, functional capacity.

The final list of selected articles representstidiography of each Manual of Operations.

4.3.4 Developing the Manuals of Operations for population-based registers: discussion issues

The three Manuals of Operations are the result lohg and fruitful cooperation among EUROCISS
members. The majority of work was performed throtlgh website Forum, the Partners meetings, the
Steering Committee meetings and some meetingsihékdme between the three coordinators of the
Writing Groups, which were responsible for the fiekaboration of the Manuals.

For reasons of clarity and simplicity, the Manudésnot report all topics addressed by members and
the various steps behind the elaboration; therefogee below the most important and long debated

issues are presented.

It was unanimously decided to give a similar stnoeto theManuals of Operations of AMI and
Stroke population-based registers, and the following issues were basically discussed

a. purpose

b. organization and content
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how to summarize available data from countries
how to select population under surveillance

sources of information to be considered

=~ ® 2o o

data collection methods to be recommended

diagnostic criteria for event validation

= «Q

how to evaluate quality control

validation procedures
J- cost-utility considerations

k. ethical issue

In particular, issues (d) and (g) required longebpate due to the fact that at the beginning thexe w

quite a diversity of opinions among the Partners.

4.3.5 Population size

The issue (d) concerns the minimum number of eventiggest in order to set the population size
under surveillance and monitor trends with the salegree of precision in the different registers
(AMI/ACS and Stroke).

Starting from the procedure reported in the origM®NICA Protocol, the change in incidence trend
in 10 years was fixed at 10% and 20% for total &v€ét% and 2% per annum) in persons aged 45-74
years as the basis for statistical power calcuiatio

It was agreed to include, when possible, the oldgst range 75-84 (particularly for stroke as most
events occur in this age range), so that a sufficreimber of events could be produced also for
women. Including, when possible, also the youngest group 35-44 might be useful for comparison
with previous registers, although the number ofnévén this age group is always quite small. Here
below the procedures followed for calculating tlfmgation size to monitor for assessing incidence

trends are described in detail:

When planning a surveillance program, it is impotrt® consider the population size needed to
obtain reasonably precise estimates. In this coniewould be necessary to take into account
the most basic comparisons of rates. In general,vitbuld concern evaluations of changes in
rates over time and of population differences itesaTwo different approaches to determine
the required population size are presented belbw, first based on a hypothesis testing
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approach and the other on a confidence intervaloagp. The calculations are illustrated by a
worked example.

Hypothesis testing approach

Under the hypothesis of a given annual percentgdanthe attack rate, this approach allows to
calculate the necessary population size based Bwisson probability function where the
minimal number of events to be registered per iggiven by the following relation:

Number of events per year = X/ k =

=2/ RH(d?(1-0/2) +@ (1)) / (t/ 100)f

where

X = indicates the number of events over k years;

a = significance level; B-= statistical power;

t = indicates the attack rate percent change paar, ye

o? = is the inverse of the Poisson probability disition
[http://en.wikipedia.org/wiki/Poisson_distribution]

For example, for an 80% probability g)-of detecting a 2% change in event rate per year o
5 years significant at the 5% level, fwo tailed test), the annual number of eventsledds
approximately 300:

Number of events per year = X/ k =

=2 /5 *(1.96 + 0.84) / (2 / 100f]= 314

To give an example, the table 5 shows the numbeevents to be collected per year for an
80% probability of detecting a 2% or 1% change itack rate per year over 10 years,
significant at the 5% level (two tailed test), foen and women ages 45-74, for Coronary and
Cerebrovascular events separately. In the tablgiveo an example, population sizes estimated
for a low CVD incidence country (Italy) and a hiGvD incidence country (Finland) are given.
Coronary and Cerebrovascular attack rates usedhéorcalculations derive from the Italian
Progetto CUORE [URL http://www.cuore.iss.it/], artde Finnish National Cardiovascular
Disease Register [Laatikainen T, et al. Nationatdiewascular Disease Register, statistical
database. URL http://www.ktl.fi/cvdr/].

In table 5, the column ‘Events’ shows the numbeewdnts to be collected per year to satisfy
the chosen parameters; the two columns besideaitgdtbe country specific crude attack rates
used for estimating the minimal numbers; the netiran shows the number of men and

women to be taken under surveillance in the cowspiecific population, calculated on the basis
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of events to be collected and country specific cittaates; following, the required total
population size based on the number of men and worespectively, using the European
standard population structure is reported; the @dumn shows the correspondent total
population size to monitor after 10 years, underahsumption of a constant decrease, in order
to maintain statistical power.

Confidence interval width approach

An alternative approach to the hypothesis testimge§timating the population size to monitor is
based on the confidence interval width: the regquéet could be to have a confidence interval
that is not too wide. Given that the purpose of sheveillance is to estimate attack rate and
change in attack rate over time rather than testipgedefined hypothesis, this approach might
be appealing. It is mainly based on the balancevdmt two competing parameters: the
confidence level and the interval width. If the tdance level is increased, the interval width
will also increase, which means less informatiooutlihe true rate. Given the confidence level
and the interval width, it is possible to determihe related minimal population size. In a large
population or for incidence rates not too smalk tPoisson probability distribution can be
approximated by the Normal distribution; in thiseaestimation of the minimal population size
(N) can be calculated using the following relation:

N >= (22,2)° p(1-p) / W

where

p = attack rate estimate;

p(1-p) =c = standard deviation estimate;

a = significance level; in this context a factor sified by the confidence level, e.g=0.05/2
would correspond to a 95% confidence interval;

z = refers to the use of the standard Normal tistion for deriving probabilities;

w = the chosen absolute interval width.

For example, in a large population with an atteatie rof 44.1 / 10,000, given the significance
level of 5% @, two tailed test), and an absolute interval widfi20% of the attack rate, the
minimal population size needed is approximately8a;

N>= (2*1.96Y *0.00441*(1-0.00441) / (0.00441*20/1G0)= 86,727

Estimating the population size needed for monigptime trends in event rates is important and
the results may limit the number of possible am@ae to produce stable trend estimates. What
matters is the annual number of events, and notpthulation size; in high attack rate
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countries, smaller populations can be studied arldw attack rate areas larger ones would be
needed. The limitations of using less than idesssiof populations for study could be reduced
by:
i) accepting a higher threshold for the annual cdtehange than those used in the example of
2% per year. This would be relevant to areas vehbut rapid rates;
i) increasing alpha and beta to lower the samiale. §'his would lower the power below 80%
and/or increase , the significance level, from 5% to 10%;
iii) pooling:
(a) results from age groups down to 25 (small ¢fbacnumbers);
(b) results from the age groups beyond 74 (lartextf
(c) combining data from both sexes (moderate effect
(d) combining data from two or more geographicakyparate areas within one country
establish trends, while studying them separateiypfioer purposes;
(e) combining data within collaborative projects foentres in different countries,
matched for certain characteristics such as ingiant rates, risk factor trends, socio-
economic characteristics, or health services.
While pooling data will increase numbers, it mayp@®al important information.
It is recommended that the minimum period of obatown is one complete calendar year
because of possible seasonal variations.

58



TABLE 5 Minimal size of low and high risk population under surveillance required for fatal and nonfatal coronay and stroke events,

ages 45-74 years

Attack rate

Male and Female
population required

Total population
required using EU

Total population required
after 10 years under the
assumption of

(x 10,000) acco_rc_iing to gender standard population continuous attack rate
specific attack rates structure decrease
Attack Rate percent Total pop Total pop  Total pop Total pop
variation Male Female based on based on based on based on
(t %) Events Men  Women population population MEN WOMEN MEN WOMEN
2%
Total Coronary Events Attack rates
Italy 314 44.1 12.8 71,192 245,277 444,948 1,532,984 544,563 1,876,191
Finland 314 272.7 116.9 11,512 26,846 71,948 167,789 88,056 205,354
Total Cerebrovascular Accidents Attack rates
Italy 314 335 20.3 93,718 154,658 585,737 966,611 716,873 1,183,017
Finland 314 112.0 61.2 28,044 51,317 175,276 320,730 214,517 392,536
1%
Total Coronary Events Attack rates
Italy 1256 44.1 12.8 284,767 981,110 1,779,791 6,131,937 1,967,964 6,780,251
Finland 1256 272.7 116.9 46,047 107,385 287,794 671,157 318,222 742,116
Total Cerebrovascular Accidents Attack rates
Italy 1256 335 20.3 374,872 618,631 2,342,949 3,866,443 2,590,663 4,275,232
Finland 1256 112.0 61.2 112,177 205,267 701,104 1,282,921 775,229 1,418,560
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4.3.6 Diagnostic criteria of AMI/ACS

The selection odiagnostic criteria for the validation of AMI/ACS was another
complex issue which required debate.

After discussion, a general agreement was reachedhe diagnostic criteria to
recommend in the Manual for the validation of a glnof fatal and non fatal events
in order to evaluate the PPV of codes selectethdefinition of event.

The MONICA diagnostic criteria, based on symptoreszymes, ECG and, if
possible, autopsy are highly recommended as theyeaapplied also for validating
sudden deaths occurring outside hospital. The ESC/Aliagnostic criteria, the
American Heart Association (AHA) criteria and theitBh Cardiac Society (BCS)

diagnostic criteria are also reported below.

A complete overview of the diagnostic criteria oMBACS is available on the

EUROCISS websitbttp://www.cuore.iss.it/eurociss/en/progetto/proaetsp

MONICA Criteria (1983-84)

The MONICA core study is concerned with coronargrgg and with two

characteristics of the events, apart from theigultstic category, which are
whether they are (a) first or recurrent, and (lfar non-fatal. Each episode
must have a defined duration. In the MONICA corelgta period of 28 days
is used to establish the case-fatality and tordjsish two events from each

other.

MONICA Algorithm

The MONICA algorithm classified the event accorditm location and
duration of symptoms, evolution of injury curretiradugh ECG findings,
variation within 72 hours of cardiac enzyme valaad history of IHD, and, if
performed, necropsy interpretation in fatal casesssign each event to one

of the following



MONI CA diagnostic categories.

a) Definite AMLt definite ECG; probable ECG with abnormal enzyraed
symptoms which are typical, atypical; ischaemiauncodable ECG or ECG
not available, with abnormal enzymes and typicahgypms; fatal cases with
definite findings in autopsy - recent acute Ml ec&nt coronary occlusion.

b) Possible AMI non-fatal events with typical symptoms whose E&dl
enzyme results do not place them in the categefynite’ and in whom there
is no good evidence for another diagnosis of thachkt fatal events where
there is no evidence for another cause of deatically or at autopsy, with
symptoms typical, atypical or inadequately desdhber without typical,
atypical or inadequately described symptoms buh weiidence of chronic
IHD at necropsy, or with a good history of chrohD.

c) Ischaemic cardiac arrest with successful resuscitatspontaneous cardiac

arrest not provoked by medical intervention or grpéysical insult, from
presumed primary ventricular fibrillation second#@mylHD in the absence of
significant valvular disease or cardiomyopathy.

d) Insufficient data (unclassifiablejatal events with no autopsy, no history of

typical, atypical or inadequately described symmono previous history of
chronic IHD and no other cause of death.

For a more complete overview of MONICA criteria sait the following
publication World Health Organization: WHO Monica Project: MOBKA
manual. Part V: Event Registration.

http://www.ktl.fi/publications/monica/manual/paritd?2.htm#s1-1

WHO Criteria (1971)

World Health Organization criteria for AMI

1. Definite ECG or

2. Symptoms typical or atypical or inadequately ctiéed, together with

probable ECG or abnormal enzymes or
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3. Symptoms typical with abnormal enzymes with &ahic or non-codable
ECG or ECG not available or
4. Fatal case, whether sudden or not, with nakedapypearance of fresh M,

recent coronary occlusion found at necropsy, ohn bot

For a more complete overview of WHO criteria conhstile following
publication ‘Myocardial infarction community registers : ressilbf a WHO
international collaborative study coordinated byettRegional Office for
Europe. Copenhagen : Regional Office for Europe, rlilVoHealth
Organization, 1976’

ESC/ACC Criteria (2000)

Criteria for definition of acute, evolving or redemyocardial infarction

Either one of the following criteria satisfies tligagnosis for an acute,
evolving or recent MI:

(1) Typical rise and gradual fall (troponin) or raarapid rise and fall (CK-
MB) of biochemical markers of myocardial necrosighvat least one of the
following:

(a) ischaemic symptoms;

(b) development of pathologic Q waves on the ECG;

(c) ECG changes indicative of ischemia (ST segrakvation or depression);
or

(d) coronary artery intervention (e.g., coronargiaplasty).

(2) Pathologic findings of an acute MI.

Criteria for established Ml
Any one of the following criteria satisfies the ginsis for established MI:
(1) Development of new pathologic Q waves on sé&ffaGs. The patient may

or may not remember previous symptoms. Biochemioarkers of
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myocardial necrosis may have normalized, dependmghe length of time
that has passed since the infarct developed.

(2) Pathologic findings of a healed or healing MI.

For a more complete overview of ESC/ACC criteriamsgdt the following
publication The Joint European Society of Cardiology/Americallége of
Cardiology Committee. Myocardial infarction redefth A consensus
document of The Joint European Society of Cardigkagerican College of
Cardiology Committee for the Redefinition of Myatial Infarction. Eur
Heart J 2000; 21: 1502-1513.

American Heart Association Criteria (2003)
Case definitions for Acute Coronary Heart DiseaseBHpidemiology and
Clinical Research Studies

Classification of AMI

Biomarker Findings
Cardiac Symptoms or Signs Present Cardiac Symptoms or Signs Absent
ECG Diagnostic | Equivocal | Missing | Normal | Diagnostic | Equivocal | Missing | Normal
Findings
Evelvine | Definite Definite Definite | Definite | Definite Definite Definite | Definite
dingnostic
. Definite Probable | Probable | Neo Definite Probable | Possible | Neo
Fositive
Nen Definite Possible | No No Definite® | Possible | No Ne
specific
Normal | Definite Possible | No No Definite® | No No Ne
or other
ECG
findings

Classification of case is at highest level allowed by combinations of 3 characteristics (cardiac
signs and symptoms, ECG findings, biomarkers).
*In absence of diagnestic troponin, downgrade to possible.
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Definitions of IHD

The definition of a IHD case depends on symptontg)ss biomarkers, and
ECG and/or autopsy findings. These data may vamyuiantity, quality, and
timing. On the basis of the extent and diagnostiality of data, definite,
probable, and possible cases of fatal and nonfsitél, procedure-related
events, and AP are defined. The recommendationfi@sige biomarkers in a
setting in which signs, symptoms, and/or ECG figdinsuggest acute

ischemia.

For a more complete overview of AHA criteria corsthe following
publication:Luepker VR, Apple FS, Chistenson RH, Crow RS, FEomn&P,
Goff D, Goldberg RJ, Hand MM, Jaffe AS, Julian DGgvy D, Manolio T,
Mendis S, Mensah G, Réj A, Prineas R, Reddy S, Roger V, Rosamond WO,
Shahar E, Sharrett R, Sorlie P, Tunsall-Pedoe BHiseCdefinitions for acute
coronary heart disease in epidemiology and clinicalsearch studies.
Circulation 2003; 108: 2543-2549.

Nomenclature for AMI/ACS proposed by British Cardiac Society (2004)
The clinical and cardiac marker manifestationsdetermined by the volume
of myocardium affected and the severity of ischaemiespite the similarities
in disease mechanism the time course and sevdritardiac complications
vary substantially across the spectrum of ACS. @ity treatment patterns
differ.
BCS proposes that the spectrum of ACS should béided as follows:

ACS with unstable angina

ACS with myocyte necrosis

ACS with clinical AMI.
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SPECTRUM OF ACUTE CORONARY SYNDROME (ACS)

Markers ECG Pathology

ACSE with unstahle Troponm (TnT) and 5T or T non- elevation Partial coronary occlusion

angina creatine-kinase (CK- or transient 5T elevation | (plague disruption, mnira-
MB) undetectable or normal coronary thrombus, micro-

embaoli)

ACS with myocite TnT elevation, = 1.0 ST o T elevation or Partial coronary occlusion

necrosis nz/ml transient ST elevation or | (plague disruption, mira-
normal coronary thrombus, micro-

emboli), more extended than
that provoked by angima

ACS with clinical TnT elevation, = 1.0 5T elevation or 5T nen- | Complete coronary occlusion
myocardial infarction ng'ml +- CK-MB elevation or T mversion: | (plague dismuption, inira-
) elevation may evolve Q waves coronary thrombus, micro-
emboli)

BCS recommends that the term “unstable anginaSusth be reserved for
patients with a clinical syndrome, but with undéabte troponin or CK-MB
markers.

Unstable angina requires supporting evidence abrany disease (abnormal
ECG or prior documented coronary disease).

The term “ACS with myocyte necrosis” should beseeved for patients with
a typical clinical syndrome plus an increased tropa@oncentration below the
diagnostic threshold (that is, troponin T < 1.0migdr AccuTnl < 0.5 ng/ml)
The term “clinical MI"" should be reserved for pants in the context of a
typical clinical syndrome and a marker increase vabohe diagnostic
threshold.

BCS proposes that the threshold for defining cihisMI be set at 1.0 ng/ml
for troponin T or 0.5 ng/ml for AccuTnl (or equiealt threshold with other
troponin | methods).

Therefore, BCS recommends that in the contexttypecal ACS clinical Ml
should be diagnosed when the maximum troponin flease is > 1.0 ng/ml or
AccuTnl > 0.5 ng/ml (and/or new Q waves develogrenECG).

Individual laboratories that use other troponirssays will need to estimate an

equivalent troponin | concentration.
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It is well recognised that the myocardium can benaged after PCl and
cardiac markers may increase in up to a third dfepts. It is important to
bear in mind, just as with spontaneous MI, thaticar enzyme release after
PCI should be integrated with clinical, angiograplaind ECG data to assess
prognosis properly. Troponin concentrations shoatd be considered in
isolation. BSC recommends systematic measuremeramsnins after PCI (>
6 hours) as part of quality control standards.

The figure reported below describes the spectrumaofite coronary

syndrome.

ACS with unstzble ACS with myocyte ACS with clinical
angina necrosis myocardial
infarction

Marker: Tn
(Tropenm) and CE-
MB (creatine kinase)
undetectable

ECG:STyor Tyor
transient ST or
nomal

Risk of death (from
hospatalisation to &
months): 3-8%

Pathology (plague
disruption, intra-
coronary thrembus,
micro-emboli):
partial coronary
occlusion

Left Ventricular

¢ Marker: Troponon
i elevated
i TaoT = 1.0 ng/ml

! Risk of death {from
i hospitalization to §
i months): 8-12%

| Marker: Tn

¢ (Troponum) and CE-
i MB (creatine kinase)
! undetectable

L ECG: STvor ST or
i T inversion: may
i evolve Q waves

| Risk of death {from
! hospitalization to &
i months): 12-15%

| Pathology (plague
. disruption, intra-

~*rorenary thrombus,
¢ micro-emboli):

: complete coronary
i occlusion

i Left Ventricular

fimetion: no | funetion: systolic
measurable =dysfimetion, LV
dysfimction ¢ dilatation

For a more complete overview of BCS criteria consiile following
publication: Fox KAA, Birkhead J, Wilcox R, Knight C, Barth XitiBh
Cardiac Society Working Group on the definitionnayocardial infarction.
Heart 2004; 90: 603-609.
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4.3.7 Diagnostic Criteria of Stroke

For the population-based register of stroke, ifesommended to validate a sample of
fatal and non fatal events in order to evaluate R/ of codes selected for the
definition of event.

In particular, the MONICA diagnostic criteria aecommended.

A complete overview of the diagnostic criteria afoke is available on the

EUROCISS websithattp://www.cuore.iss.it/eurociss/en/progetto/progetsp

MONI CA definition

Stroke is defined as rapidly developed clinicalnsigpf focal (or global)
disturbance of cerebral function lasting more tBdrhours (except in cases of
sudden death or if the development of symptomsateriupted by a surgical
intervention), with no apparent cause other thamascular origin: it includes
patients presenting clinical signs and symptomgesiive of subarachnoid
haemorrhage, intracerebral haemorrhage or cerebdiaemic necrosis.
Global clinical signs are accepted only in casesutdarachnoid haemorrhage
or in patients with deep coma. Brain lesions detbdity CT-scan but not
accompanied by acute focal signs are not accepsedtrake, nor are
extradural and subdural haemorrhages. This defmitioes not include TIA
or stroke events in cases of blood disease (aigetia, polycythaemia vera),
brain tumour or brain metastases. Secondary straldeed by trauma should
also be excluded.

The diagnostic classification follows:

(1) Definite focal signs

* unilateral or bilateral motor impairment (incladidyscoordination)
* unilateral or bilateral sensory impairment

 aphasis/dysphasis (non-fluent speech)

* hemianopia (half-sided impairment of visual feld

* diplopia
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» forced gaze (conjugate deviation)
* dysphagia of acute onset

* apraxia of acute onset

* ataxia of acute onset

* perception deficit of acute onset.

(2) Not acceptable as sole evidence of focal dydfon

Although strokes can present in the following widngse signs are not specific
and cannot therefore be accepted as definite esdiem stroke.

* dizziness, vertigo

* localized headache

* blurred vision of both eyes

» dysarthria (slurred speech)

* impaired cognitive function (including confusion)

* impaired consciousness

* seizures

On the basis of the background information, ea@nemay be classified into:
Definite stroke
Not stroke

Insufficient data

Insufficient data should be mainly used for fatases, especially for cases of
sudden death without necropsy.

Cerebrovascular lesions discovered at autopsy @msidered for diagnostic
category.

All patients having insufficient supporting evidenof stroke, but for whom
the diagnosis of stroke cannot be entirely excluddwuld be classified as

insufficient data, e.g. cases with no necropsygdocumented history of focal
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neurologic deficits and no other diagnodis/ing patients can be classified
into this category if:

* it is impossible to say whether the symptoms viemm stroke or from some
other disease, e.g. epilepsy, or

* patients with symptoms and clinical findings othise typical for a stroke

but the duration remaining uncertain.

Subtype definition
Cases identified as ‘definite stroke’ were classifinto stroke subtypes.
The MONICA subtype definition of stroke has to lmnfirmed by CT-Scan,

examination or autopsy.

Subarachnoid HaemorrhatféD-8 or ICD-9 430 or ICD-10 160
Symptoms:

Abrupt onset of severe headache or unconsciousoedsoth. Signs of
meningeal irritation (stiff neck, Kernig and Brudgki signs). Focal
neurological deficits are usually not present.

Findings:

At least one of the following must be present adddl to typical symptoms.
1. Necropsy - recent subarachnoid haemorrhage andareurysm or
arteriovenous malformation

2. CT-scan - blood in the Fissura Sylvii or betwdas frontal lobes or in the
basal cistern or in cerebral ventricles

3. CerebroSpinal Fluid (CSF) (liquor) bloody (>2)0fbc per cr) and an
aneurysm or an arteriovenous malformation foundmgiography

4. CSF (liquor) bloody (>2,000 rbc per gnand xanthochromic and the
possibility of intra-cerebral haemorrhage excludeg necropsy or CT-

examination

Intracerebral haemorrhad@D-8 or ICD-9 431 or ICD-10 161
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Symptoms:

Usually sudden onset during activities. Often rgpideveloping coma, but
small haemorrhage presents no consciousness @istgb

Findings:

CSF often, but not always bloody or xanthochrom@ften severe
hypertension present. Haemorrhage must be confibyedwcropsy or by CT-

examination.

Brain infarction due to occlusion of precerebrakaesICD-8 432 or ICD-9
433 or ICD-10 165

Symptoms:

May vary.
Findings:
The occlusion must be confirmed by angiographyltvasound or necropsy.

Brain infarction due to cerebral thrombo&&D-8 433 or ICD-9 434 or ICD-
10 166

Symptoms:

No severe headache, if at all. Onset acute, sorestiduring sleep. Often
gradual progression of focal neurologic deficitsudlly, no, or only slight,
disturbance of consciousness. TIA can often bectidein history. Often
other symptoms of atherosclerosis (IHD, peripheadierial disease) or
underlying diseases (hypertension, diabetes).

Findings:

Brain infarction in the necropsy or in the CT-exaation and no evidence for
an embolic origin.

OR

CT-scan of satisfactory quality shows no receninbi@sion although clinical

criteria of stroke are fulfilled.
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Embolic brain infarctionCD-8 434 or ICD-9 434 or ICD-10 166

Symptoms:

Abrupt onset, usually completion of the neurologieficits within a few
minutes. Disturbance of consciousness absent grstight at the onset.
Findings:

As in brain infarction due to cerebral thrombogist in addition a source of
the embolus must be detectable. The most commgmsrare:

- arhythmia (atrial flutter and fibrillation)

- valvular heart disease (mitral)

- recent AMI (within previous 3 months).

Remarks

If it is impossible to assign to a definite strokegent one of these sub-
categories, the subcategory ‘Acute, but ill-defirmatebrovascular disease’
should be recorded (ICD code 436). If the clinicateria for a stroke are
fulfilled but a CT-Scan (of satisfactory technicalality) fails to reveal a brain
lesion of recent origin, the patient has in allljability suffered an ischaemic
stroke. In this case, type of stroke should be d@$434 (infarction).

For a more complete overview of MONICA criteria sait the following
publication: World Health Organization: WHO Monica Project: MOBA
manual. Part V: Event Registration.
http://www.ktl.fi/publications/monica/manual/parit2.htm#s1-1

WHO criteria

The recommended WHO stroke definition is a focal &b times global)
disturbance of cerebral function, lasting more tl2dnhours (or leading to
death) with no apparent cause other than that s€ular origin. Transient
episodes of cerebral ischemia were excluded bynitiefa. Cerebrovascular

lesions discovered at autopsy without having sholiwrical manifestations in
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life were not registered as stroke. A careful revad the patient’s history is

required to differentiate a previous stroke froreious Transient Ischaemic
Attack (TIA), as the two episodes may be misclasdif

This definition is normally used in longitudinalugies. When possible,
incidence studies should register TIA because nsttbkes are often
misdiagnosed as TIA.

For a more complete overview of WHO criteria conhstile following
publication:Hatano S on behalf of the participants in the WHQI&borative
Study on the Control of Stroke in the Communitypeience from a
multicentre stroke register; a preliminary repoBull World Health Organ
1976; 54: 541-553.

4.3.8 How to collect data

Mortality and HDR data file fields provide the nesary information to identify
current events and allow record linkage. To giveeaample, here below standard
forms for collection of mortality and HDR are refeat. Basic information needed for
record linkage include: PIN (or name and surnampice and date of birth, sex,
residence; for the death certificate, place and dateath, underlying and secondary
causes of death; for hospital discharge diagndaig, of admission, date of discharge,
underlying and other causes of discharge.

The 28-day survival period is the only basis far #ssessment of fatal and non-fatal
events: if the patient is alive after 28 days frdisease onset, the event is defined as
non-fatal; if the patient dies after 28 days froisedse onset, the first event is defined
as non-fatal, the second one as fatal but ischa¢mét disease is reported as
underlying cause of death in the death certifichtthe death occurs within 28 days
from disease onset, the first and unique everngfined as fatal.

Record linkage between mortality and hospital dasgh records may be subject to

reporting bias (e.qg: errors in recording PIN orgraphical data).
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MORTALITY

Field Type of data Size Description
PIN (if available) Text 10-11 Unique id number
Family name Text 50
First name Text 50
Date of birth Date/hour dd/mm/yyyy
Place of birth Text 6 Place of birth code
Sex Text 1 men; women
Residence Text 6 Residence code
Date of death Date/hour dd/mm/yyyy
Place of death Text 6 Place of death code
Died in Text 1 home; private or public hospital; other
Underlying cause (main) Text 4 Underlying (mainys@ of death code
First cause Text 4 First cause of death code
Intermediate cause Text 4 Intermediate cause dhaeae
Final cause Text 4 Final cause of death code

HOSPITAL DISCHARGE RECORDS

Field Type of data Size Description
PIN (if available) Text 10-11 Unique id number
Family name Text 50
First name Text 50
Hospital code Text 6
Hospital discharge record Text 8
Admission date Date/hour dd/mmlyyyy
Fiscal or sanitary code Text 16 Fiscal or sanitaye
Sex Text 1 1=men; 2=women
Place of birth Text 6 Place of birth code
Date of birth Date/hour dd/mmlyyyy
Residence Text 6 Residence code
Types of admission Text 1 ordinary; urgent; mandgato
Discharge date Date/hour dd/mmlyyyy
Discharge modality Text 1 ordinary; voluntary; tséer to other structure|
died
Underlying (main) discharge diagnosis code Text 4 Underlying (main) discharge diagnosis code
Secondary discharge diagnosis code Text 4 Seconiryarge diagnosis code
Secondary discharge diagnosis code Text 4 Secpddaharge diagnosis code
Discharge diagnosis code Text 4 Secondary disetdiegnosis code
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4.3.9 Developing the Manuals of Operationsfor CVD Surveys. discussion issues

Discussion mainly focused on the content of the Bdnin particular on the

following issues:

a. minimum Set of questions for HI@uestions on disease, risk factors, use of
medication and general questions on age, sex, gdacaccupation, ethnicity, self-
reported health);

b. minimum Set of examinations for HEBeight, weight, waist, hip, blood pressure,
blood sampling - no fasting -, total and HBholesterol);

c. extra examination for HES (ECG, ECHO-cardiographi|, blood sample);

d. characteristics of population under surveillan@ge-range; inclusion of
institutionalized people subject to available reses; minority ethnic groups to be
included; people younger than 35 to be excludedjoseconomic characteristics;
ethnic origin and migration level,

e. population sampling: random national samplegisb@f group of interest (e.g.
ethnic groups, regional groups.....);

f. response rate: study of non-respondents; wégghion-respondents;

g. quality control: validation of questionnairesalidation of measurements (intra-

and inter-observer variability); observer speaffissing checks.

As for issues a) and b), priorities on a minimuraeexaminations and questions to
include should be based on public health critesi@rting from a basic set of
guestions/examinations and building up layers ohmglexity on the basis of user
needs and available resources. A stepwise appn@ashproposed and is reported

below:
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Level of recommendation Health Examination Survey (HES) Health Interview Suvey (HIS)

Minimum data collection *  Height «  Age
Weight «  Gender
Blood pressure «  Ethnicity
Waist circumference « Social class indicator (income, education,
Non-fasting blood sample (Total occupation)

cholesterol, HDL cholesterol, glucose)] «  Smoking

Angina questions
Previous MI questions
Previous stroke questions
Diabetes

Medication use

Minimum + 1 The above plus The above plus
e Fasting blood sample (e.g. for glucosg)s  Physical activity
ECG . Diet
Ankle/ brachial index «  Alcohol
Clinical examination for HF *  Heart Failure questions

Rose questionnaire

Minimum + 2 The above plus The above plus
Echocardiography «  Family history
Quality of life
Use of health services
Minimum + 3 The above plus The above plus
Ultrasound of peripheral arteries «  PAD questions
Other items pertaining to research «  Parity
question «  Other items pertaining to research questions

The debate mainly focused on the importance ofdadhg HIS to get the disease
prevalence and on the cost of implementation of H&Bich need EU financial
support since they are very much expensive anerifiopmed only on sub-samples
they might not be representative of whole popuratio

It was also stressed the importance of placing EORS Surveys within the context
of EU HIS/HES surveys to be aware of what is gamngn Europe and contribute to
CVD surveillance.

It was also suggested:
- to add obesity and diabetes to the list of resktdrs since they are increasing
throughout Europe;
- to perform fasting blood sampling at least irub-sample;
- to add disability to the list of questions;

- to perform HES at least in a sub-sample.
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5. DISSEMINATION

The partners, throughout the duration of the Ptpjparticipated in national and
international meetings related to public health &wD prevention, contributing with
their input to the dissemination of the Projectutessand giving further visibility to

the Community approach.

Here below a list of meetings where the Projeatltesvere presented is reported:

- at the Workshop “A Canadian Best Practices systenshronic disease prevention
and control” (Toronto Ontario, Canada 10-11 Mar6b3);

- at the Sixth International Conference on PrewventCardiology (Foz do Iguassu,
Brazil, 21-25 May 2005): “European Cardiovasculaditators Surveillance Set
(EUROCISS): Recommendations for monitoring cardsovdar disease”;

- at the ESC Congress 2005 (Stockholm, SwedenS8ptember 2005): “Population-
based registers of Myocardial Infarction in Europesults of the EUROCISS
Project”;

- at the EUPHA 138 European Conference on Public Health (Graz, Aystrital?2
November 2005): “The EUROCISS Project: developmerit cardiovascular
morbidity indicators for the European Communit§ Giampaoli, M Madsen, P
Primatesta, A Pajak, S Sans on behalf of the EURSSesearch Group. European
Journal of Public Health, Vol 15. Suppl 1, 2005);20

“Cardiovascular registers in Europe: results frodROCISS Project(S Giampaoli,
M Madsen, P Primatesta, A Pajak, S Sans on beHalhe EUROCISS Research
Group. European Journal of Public Health, Vol 1bp$l 1, 2005: 153);

- at the Helsingborg Consensus Conference ‘Europé&iroke Strategies
(Helsingborg, Sweden March 22-24, 2006): “The EUREECProject: recommended
indicators for monitoring stroke in Europe”;

- at the EUROPREVENT Congress (Athens, Greece 103 2006): “EUROCISS:

recommendations for coronary event surveillandéurope” ;
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“The EUROCISS Project: development of standardimeelasure for monitoring
Coronary Heart Disease in Eurod® Madsen on behalf of the EUROCISS Research
Group. European Journal of Cardiovascular Preventand Rehabilitation, Vol 13,
Suppl 1, 2006: S67).

- at the European Congress of Epidemiology (Utre€he Netherlands, 28 June-1
July 2006): “Population-based Registers for Myoadrthfarction in Europe: results
from EUROCISS Project”;

- at the ESC Congress 2006 (Barcelona, Spain, 8ggeSiber 2006): “Population-
based Registers in Europe: results from EUROCI|S§:Et;

- at the EUROPREVENT Congress (Madrid, Spain, 194&dril 2007). Four
presentations within a Specialist symposium ewtitléThe EUROCISS Project:
Recommendations for cardiovascular surveillanceEurope” 1) How to make
routine data comparable across Europe; 2) Popuolaised AMI registers; 3) CVD
Surveys; 4) Population-based stroke registers;

- at the ESC Congress 2007 (Wien, Austria, 1-5 &eper 2007): “Results and
recommendation from EUROCISS-AMI”; “Results and aewnendation from
EUROCISS-Stroke”;

- at the 15th European Conference on Public HE&tWPHA, Helsinki, Finland 11-
13 October 2007) within the Symposium of the TFMCDhe EUROCISS Project:
recommendations for myocardial infarction and strgdopulation-based registers
implementation”. (S Giampaoli on behalf of the EUROCISS Researchufsro
European Journal of Public Health, Vol 17, Supp2@07: 14)

A section illustrating the dissemination of the jBob results is available on the

website http://www.cuore.iss.it/eurociss/progetto/progetsy).

Regarding the Manuals of Operations, which repiegenmajor achievement of the
EUROCISS Project™ phase, the EUROCISS Research Group commonly detide
submit them to the European Journal of Cardiovasdelevention and Rehabilitation
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(EJCPR). The Journal represents one of the besinelmfor the dissemination of

information on CVD prevention and surveillance ur@pe.

Before publication, the three manuals were subthitiethree external reviewers for a
final and objective evaluation. The Manual of Opierss of AMI/ACS population-
based registers was reviewed by Prof. Shanti Meftdm WHO; the Manual of
Operations of Stroke population-based register®imf. Birgitta Stegmayr and the
Manual of Operations of CVD Surveys by Prof. Maiarizrevisan.

Minor comments were made by the reviewers who divesasidered the Manuals of

Operations a useful and interesting product.

Publication was accompanied by a foreword preparetisigned by the members of
the ‘Prevention and Health Policy’ Section of theirépean Association for
Cardiovascular Prevention and Rehabilitation (EACRRhin the European Society
of Cardiology.

The Manuals have been published on behalf of thREOISS Working Group in
November 2007 as Supplement in the European Joofi@Zdrdiovascular Prevention
and Rehabilitation Vol 14 (Suppl 3): S1-S61(visit the Journal website

www.jcardiovascularrisk.com/

- M Madsen, V Gudnason, A R&j L Palmieri, EC Rocha, V Salomaa, S Sans,
K Steinbach, D Vanuzzo on behalf of the EUROCISSdaech Group.
“Population-based register of acute myocardial rotfan: manual of
operations”. European Journal of Cardiovascular véhéon and
Rehabilitation, Vol 14, Suppl 3, 2007: S3-S22.

- S Giampaoli, N Hammar, R Adany, C De Peretti onalfedf the EUROCISS
ResearchGroup. “Population-based register of stroke: mamdaperations”.
European Journal of Cardiovascular Prevention aekaBilitation, Vol 14,
Suppl 3, 2007: S23-S41.

- P Primatesta, S Allender, P Ciccarelli, A DoringG&ff-lversen, J Holub, S

Panico, A Trichopoulou, WMM Verschuren on behalf tbk EUROCISS
Research Group. “Cardiovascular surveys: manualpefations”. European
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Journal of Cardiovascular Prevention and Rehabdita Vol 14, Suppl 3,
2007: S43-S61.

The last version of the Manuals submitted to thedal for publication is reported in

Appendix I.
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6. PROJECT PARTICIPANTS

The EUROCISS Project benefited from the close augon between experts in the
field of CVD from many European countries. More dpeally, the project was a
collaborative effort of 18 different Member Statesd the European Heart Network.
Initially, twelve countries signed the agreementparticipate (Austria, Belgium,
Finland, France, Germany, Italy, The Netherlandswéy, Portugal, Spain, Sweden,
United Kingdom). Two other countries (Denmark angé&e) joined the project later
on. In the year 2004 four further countries (Czd®bpublic, Hungary, Iceland,
Poland) were involved in the Project.

Some experts participated only to the first phaste Project and were replaced by
other experts from the same country; others gaeé& ttontribution for the whole
duration of the Project.

The Project was coordinated by Simona GiampaolgdHa Unit of Epidemiology of
Cerebro and Cardiovascular Diseases, National €erfor Epidemiology,
Surveillance and Health Promotion of the Italiastitute of Health. She availed
herself of the support of the following nationafigfls: L. Palmieri, P. De Sanctis,
C. Lo Noce, A. Giannelli, C. Donfrancesco, F. Dima.

Three full time researchers, P. Ciccarelli (200820 V. Rebella (April-October
2006), T. Castiello (March-December 2005) werege=i to the activities of the

Project and were paid by project funds.

The cooperation among EUROCISS Project partner® tpaeduced very fruitful
results and will have long term positive implicaisofor future regulation in public
health policies concerning the surveillance of Ctilbbughout European countries.
Here below the list of Project partners with peedodetails follows (the address

reported belongs to the last partner involved):
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AUSTRIA

Konrad K. STEINBACH
Ludwig-Boltzman-Institut fir Arrhytmieforschung
Austrian Heart Foundation

TurkenstralRe 12 / 3, 1090 Vien#a1090 Wien
Tel.: +43 1 405 91 55

Fax: +43 1 405 91 56

E-mail: office@herzfonds.at

BELGIUM

M. KORNITZER ((2000-2005)
Guy DE BACKER (2006-2007)
Dept. of Public Health
University Hospital

Ghent

E-mail: guy.debacker@ugent.be

CZECH REPUBLIC

Jirt HOLUB

Institute of Health Information and Statistics
of Czech Republic

Palackeho namesti 4 P.O. Box 60

128 01 Praha 2

Tel. : +420 224 972 108

Fax: +420 224 972 659

E-mail: holub@uzis.cz

DENMARK

Mette MADSEN

Institut for Folkesundhedsvidenskab
Kgbenhavns Universitet

@ster Farimagsgade 5, Opgang B
P.O.Box 2099

DK-1014 Copenhagen

Telefon +45 35 32 76 33

E-mail: m.madsen@pubhealth.ku.dk

FINLAND

Veikko SALOMAA

National Public Health Institute, KTL
Department of Epidemiology
Mannerheimintie 166, 00030 Helsinki
Tel.: +358 9474 48620

Fax: +358 9474 48338

E-mail: veikko.salomaa@Kktl.fi
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FRANCE

T. LANG, S. PATERNITI (2000-2003)

Juliette BLOCH/Christine DE PERETTI (2004-2007)
Institut de Veille Sanitaire

Dept Maladies Chronique et Traumatismes

12, rue du Val d’'Osne, 94415 Saint-Maurice

Tel.: +33 1 41796829

Fax: +33 141796811
E-mail:j.bloch@invs.sante.fr/c.deperetti@invs.sante.fr

GERMANY

H. LOEWEL (2000-2003)

Angela DORING (2004-2007)

Helmholtz Zentrum Miinchen - German Research Céatdinvironmental Health
(GmbH)

Institute of Epidemiology

Ingolstaedter Landstrasse 1

85764 Neuherberg — Germany

Tel.: +49 (0)89 3187 4153

Fax: +49 (0)89 3187 3667

Email: doering@helmholtz-muenchen.de

GREECE

Antonia TRICHOPOULOU/Dimitrios TRICHOPOULOS (2000-2 007)
Dept. of Hygiene and Epidemiology

School of Medicine, University of Athens

75 Mikras Asias Str., Athens GR 115 27

Tel.: +30 210 7488 042

Fax: +30 210 7488 902

E-mail: antonia@nut.uoa.gr/dtrichop@hsph.harvard.edu

HUNGARY

Roza ADANY

School of Public Health, University of Debrecen
Kassai str. 26/B — H-4012 Debrecen

Tel.: +36 52 460-190

Fax: +36 52 417-267

E-mail: adany@jaguar.dote.hu

ICELAND

Vilmundur GUDNASON

Icelandic Heart Association Research Institute
Holtasmara 1, 201 Kopavogur

Tel.: +354 535 1800
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Fax: + 354 535 1801
E-mail: v.gudnason@hjarta.is

ITALY

Simona GIAMPAOLI (Project Leader)
Luigi PALMIERI

Paola CICCARELLI

Chiara DONFRANCESCO

Istituto Superiore di Sanita

Viale Regina Elena 299 — 00161 Rome
Tel: +39-06-49904231

Fax: +39-06-49904230

E-mail: simona.giampaoli@iss.it

Salvatore PANICO

Universita di Napoli Federico Il
Via Pansini 5 — 80131 Napoli
Tel.: +39 081 7463687

Fax: + 39 081 5466152
E-mail: spanico@unina.it

Diego VANUZZO

Azienda per i servizi Sanitari 4 Medio Friuli

Piazza S.Maria della Misericordia, 15 — 33100 Udine
Tel.: +39 0432 552451

Fax: + 39 0432 552452

E-mail: diego.vanuzzo@sanita.fvg.it

THE NETHERLANDS

B. BLOEMBERG (2000-2003)

WM Monique VERSCHUREN

National Institute of Public Health and the Envimoent (RIVM)
P.O.Box 1, 3720 BA Bilthoven

Tel.: + 31 30 274 3508

Fax: +31 30 274 4407

E-mail: wmm.verschuren@rivm.nl

NORWAY

Sidsel GRAFF-IVERSEN

Norvegian Institute of Public Health

P.O. Box 4404 Nydalen, 0403 Oslo

Tel.: +47 23408171

Fax: +47 23 40 82 60

E-mail: sidsel.graff-iversen@fhi.n(sgri@fhi.ng
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POLAND

Andrzej PAJAK

Department of Epidemiology and Population Studies
Institute of Public Health, Faculty of Medical Care
Jagellonian University Medical College

St. Grzegorzecka, 20., 31-531 Krakow

Tel.: +48 12 4248321

Fax: +48 12 4218660

E-mail: mmpajak@cyf-kr.edu.pl

PORTUGAL

J. PEREIRA MIGUEL (2000-2003)

Evangelista Casimiro ROCHA

Faculdade de Medicina de Lisboa, Instituto de Medi®reventiva
Av. Prof. Egas Moniz, P-1649-028 Lisbon

Tel.: +351 21 798 5130

Fax: +351 21 795 7409

E-mail: evangelistarocha@hotmail.com

SPAIN

Susana SANS

Institut d'Estudis de la Salut
Balmes 132-136

Barcelona 08008

Tel.: +34 93 23 86 900

Fax: +34 93 23 86 910
E-mail: susana.sans@uab.es

SWEDEN

Niklas HAMMAR

Institute of Environmental Medicine
Karolinska Institutet

Box 210

SE-17177 Stockholm

E-mail: niklas.hammar@imm.ki.se

UNITED KINGDOM

H. TUNSTALL-PEDOE (2000-2003)

Paola PRIMATESTA

University College London Medical School
Department of Epidemiology and Public Health
1-19 Torrington Place, London WC1E 6BT
Tel.: +44 13 04 64 43 54

Fax: +44 20 78130280

E-mail: p.primatesta@ucl.ac.uk
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EUROPEAN HEART NETWORK

M. RAYNER, S. PETERSEN (2000-2003)
Steven ALLENDER

Research Fellow

Department of Public Health

University of Oxford

Old Rd Campus

Oxford OX3 7LF

Tel: 01865 226837

Fax: 01865 226720

E-mail: steven.allender@dphpc.ox.ac.uk
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7. CONCLUSIONS

The EUROCISS Project has created a network of éxgeom 18 countries to
support CVD surveillance in Europe. Experts fromriouas fields (epidemiology,
cardiology, statistics etc.) and Institutions (inge of Health, Institute of Statistics,
Local Sanitary Units) gave their contribution tcetbhonstruction of a surveillance
system which is simple, sustainable and applicebéd EU countries.

The indicators (attack/incidence rate, case fgtatitevalence) recommended by the
EUROCISS Project and included in the ECHIM sharthse able to provide a
complete overview of all forms of CVD (fatal andmfatal acute events occurring
suddenly, chronic diseases which develop slowly,en&s which require
hospitalizations and event which do not) and arey veseful to detect the
complications following acute events (AMI) and plaealth care services to fight
these chronic conditions. Thanks to advancemeritseirapy for AMI, the number of
hospitalizations for complications, such as arrhnis and heart failure, has
increased.

The methodology recommended for the implementaifqropulation-based registers
of AMI/ACS and stroke is derived by the importaniperience of the MONICA
Project, but is simplified to make measurements lespensive. This simplified
methodology is based on routine data collection \aidiation by a team of experts
epidemiologists following procedures which are demgnd easy to apply.

Thanks to the continuing process of computerizatrontine data are available in
almost all EU countries but, contrary to commoridiethey are not so easy to use. In
fact, the process of selection of codes to usevent identification and the validation
procedure represent the added value of the EUROM&gect for a good
implementation of an health information system whiekes into account disease
frequency, distribution and trend in the differeatintries.

The EUROCISS Project also recommended a minimunofsessential questions to
include in HIS to assess chronic conditions causymptoms and impairment in
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daily life and a minimum set of standardized measuants to include in HES to
assess cardiovascular functionality.

It should be reminded that a good surveillanceesydbased on validated indicators
represents the first step towards planning anduatialg preventive strategies at both
population and individual levels.

The application of the recommended standard metbggan all EU countries will
result in the availability of reliable, valid antierefore comparable data on CVD
morbidity for monitoring disease trend over time.

The EUROCISS Project has therefore provided thesbias an improved future
regulation in public health policies concerning gheveillance of CVD throughout

Europe.
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APPENDIX |

Population-Based Register Of Acute Myocardial Infaction: Manual Of

Operations

Population-Based Register Of Stroke: Manual Of Opeaitions

Cardiovascular Surveys: Manual Of Operations
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POPULATION-BASED REGISTER OF
ACUTE MYOCARDIAL INFARCTION:
MANUAL OF OPERATIONS

Mette Madseh Vilmundur Gudnasdn Andrzej Paik®, Luigi Palmierf, Evangelista
C Roch3, Veikko Saloma} Susana SahsKonrad Steinbaéh Diego Vanuzzdon
behalf of the EUROCISS Research Group

1 Institute of Public Health, University of Copeglea, Copenhagen, Denmark
2 Icelandic Heart Association Research Institutep&ogur, Iceland

3 Jagellonian University Medical College, Krakoval&hd

4 |stituto Superiore di Sanita, Rome, Italy

5 Instituto de Medicina Preventiva, Lisbon, Portuga

6 National Public Health Institute, Helsinki, Finth

7 Institut d'Estudis de la Salut, Barcelona, Spain

8 Austrian Heart Foundation, Ven, Austria

9 Azienda per i Servizi Sanitari 4 Medio Friuli, idd, Italy

This manual was reviewed by Dr Shanti Mendis MD IPREACC
Senior Adviser Cardiovascular Diseases
World Health Organization

Geneva, Switzerland
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EUROCISS Project Research Group:
The EUROCISS Project (European Cardiovascular &tdis Surveillance Set

http://www.cuore.iss.it/eurociss/eurociss Jag@s set up in 2000 by a partnership of

18 European Union countries under the coordinatibrihe Istituto Superiore di

Sanita, Rome, lItaly.
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ABBREVIATIONS

ACC = American College of Cardiology

AMI = Acute Myocardial Infarction
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DRG = Diagnosis Related Groups

ECG = Electrocardiogram
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EU = European Union

EUROCISS = European Cardiovascular Indicators Sliavee Set
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94



1. INTRODUCTION AND RATIONALE
1.1 Burden of disease

Cardiovascular disease (CVD) is the leading cadséeath and hospitalisation in
both genders in nearly all countries of Europethie European Union (EU%6% of
women and 39% of men die from CVD (Figures 1 anflR)

CVD clinically manifests itself in middle life andlder age after many years of
exposure to unhealthy lifestyles (smoking habitheaithy diet, physical inactivity)
and risk factors (total and low-density lipoprotedamolesterol, blood pressure,
diabetes). Even though the clinical onset is maiatute, CVD often evolves
gradually. Contrary to common belief of a suddeatkdeand hence of a death free of
suffering, CVD causes substantial loss of qualitylife, disability, and life long

dependence on health services and medications.

For many years CVD mortality has been decreasinghé majority of Western
European countries and during recent years thisedse has occurred also in Eastern
Europe [2]. However, the absolute number of pasi@mheed of using health services
for CVD conditions does not decrease to the sartenekecause prevalence tends to
increase, and this is due to an increase in suraind an increasing proportion of
older people in the population. In particular, cary heart disease is bound to
become a more frequent disease of older women [3].

CVD has major economical consequences as well asumgosts.

CVD alone accounts for 20% of global total DALYsigBbility Adjusted Life Years)

in persons older than 30 years [4]. In terms ofltheacute events may mean an
increasing number of dependent, chronically ill amhbled people: this may cause
increasing costs of healthcare and strain the hesaie system.

Among CVD, Ischaemic Heart Disease (IHD) by itgslithe single most common

cause of death in the EU accounting for 744,00@hdesach year: around one in six

Data refer to the following 25 member States: AasBelgium, Cyprus, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hundiaiand, Italy, Latvia, Lithuania, Luxembourg,
Malta, Netherlands, Poland, Portugal, Slovakiay&hia, Spain, Sweden, United Kingdom.
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men (17%) and over one in seven women (16%) dre tie disease [1].

In the last decade innovations in diagnostic tetdgies have facilitated diagnosis at
earlier phases in the course of the natural histdrgisease or in presence of less
severe tissue damage. The use of new biomarkens,asuthe routine introduction of
new myocite damage markers (troponins), has redjareethink of the concept of
myocardial necrosis and has led to a new and mxnaustive definition of acute
coronary syndrome (ACS) [5,6,7].

Coding changes in international disease classificdtave also posed new challenges
for the comparability of disease indicators. Alesle factors may produce spurious
trends in disease frequency, severity, prognosissabsequent variations in medical
practice if not properly controlled with the adapti of updated and valid
epidemiological methods.

The magnitude of the CVD contrasts with the usw@aldgity and poor quality of data
available on the incidence and prevalence of CVkrept for few rigorous but

limited studies carried out in certain geographaraias.

According to the Organisation for Economic Cooperatind Development (OECD),
it does not appear inevitable that longer life etmlhigher healthcare costs. This is
one of the reasons why the health system shoulargely oriented toward work on
preventive actions. Epidemiological studies hawashthat IHD is preventable to a
large extent. Different preventive strategies carniplemented to reduce the
occurrence and impact of IHD, such as the idemtiio of individuals at high risk,
and to intensify treatment in those people who reready experienced a coronary

event.

At the European level, the World Health Organizati®¢HO), OECD and the
Statistical Office of the European Communities (EDBIAT) collect simple CVD
indicators (mortality, hospital discharge rates)l process them into tables available

on web-site Www.euro.who.int/hfadp www.oecd.org

Www.europa.eu.int/comm/eurostat). These data arelyra&comparable due to the

different methodology and the peculiar health systé each country.
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1.2 Disease register

The objectives of a AMI/ACS population-based regjisis to (a) evaluate the

frequency, distribution and prognosis of the disepsoviding indicators, such as

attack rate, incidence rate, prevalence and caabktyarate; (b) evaluate trends and

changing pattern, outcomes and treatment effe@s&nand (c) monitor CVD

prevention programmes. If survival rates are assutoebe known, prevalence can

also be estimated.

Focusing on general population, a AMI/ACS registexry provide a comprehensive

picture of this disease in the community, highlightblem areas and suggest where

treatment facilities are most in need of improveme&his register may also provide

information system needed to plan healthcare sesvand to develop and test which

methods are most useful as a basis for preventivens.

A population-based register includes all cases idefined population, whether

treated at home or in hospital, in whichever seaddhe year or time of the day they

may occur, and would also include rapidly fatalesasnable to reach the medical

service.

Therefore, it is desirable that collection of inf@ation on suspected events and

application of diagnostic criteria follow a standiged methodology in order to

enable data comparison in different areas or betwldéerent countries.

To summarise, a population-based register is itérfdr health professionals and

policy makers and provides the means to underdtamaharacteristics, the burden

and the consequences of the disease in the paputatiough:

- the monitoring of the occurrence of the disease. (io assess population
differences and trends in attack and incidences ratel in mortality over time);

- the understanding of the differences and chang#iseimatural disease dynamics
between genders, age groups, social classes, gftmips etc.;

- the identification of vulnerable groups;

- the monitoring of in- and out-of-hospital case ligga

- the assessment of relations between disease iteidease-fatality and mortality;

- the monitoring of the consequences of diseasedarcdmmunity in terms of drug
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prescriptions and rehabilitation;

- the monitoring of the utilisation of new diagnostools and treatments and their
impact.

This is crucial in order to:

- develop health strategies and policies;

- plan health services and health expenditures;

- improve appropriate allocation of resources;

- evaluate the effectiveness of interventions.

A register must be validated. Validation providles means to:

- take into account bias from diagnostic practices @manges in coding systems;

- trace the impact of new diagnostic tools and renitedn of events;

- ensure data comparability within the register (id&ferent sub-populations,
different time points, etc);

- ensure data comparability with other registers witdnd between countries.

1.3 Historical background

The first experience of population-based regisiarghe field of cardiovascular
disease werthe WHO Myocardial Infarction Community Registéns1967 [8];they
were implemented by a group of experts convenethbyWHO Regional office for
Europe to (a) evaluate the extent of AMI in the camity; (b) monitor the effect of
changes in the management of AMI and different &iotlintervention; (c) provide an
assessment of the validity of mortality statistifs) select a pool of patients who
could be studied in detail and focus attention pec#ic problem areas. The register
examined the incidence of myocardial infarction \Mhd the influence of smoking,
obesity and hypertension on MI to show which peoplethe community were
specifically at risk.

The WHO Myocardial Infarction Community Registerere followed by thaVHO
MONICA Project(MONItoring trends and determinants in CArdiovdacudiseases)
[9] which was indeed designed to answer key questan decline in coronary heart

disease mortality, in particular which part wagibtitable to survival improvement
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and coronary-event decline as a consequence ofagstrs reductions and improving
coronary care.

During 10 years of surveillance of 37 populations2il countries 166,000 events
were registered. The mean annual decrease inadfioronary mortality rates (based
on death certification) was -4% in men and -4% omen. By MONICA criteria,
IHD mortality rates were higher but fell less (-30d -2%). Changes in non-fatal
rates were smaller (-2% and -1%). MONICA coronarg+d rates (fatal and non-fatal
combined) fell more (-2% and -1%) than case fat#lit% and -1%). Contribution to
changing IHD mortality varied, but in populations which mortality decreased,
coronary event rates contributed two thirds ane ¢atality one third [10].

1.4 Existing registers in Europe — an overview

The data collection for the international MONICAIdY ended in 1994/95. Some
countries continued to collect data every yearlevbihers only periodically (usually
every 5 years).

Presently, the existing registers in Europe addfgrdnt data collection procedures:
some registers are based on the procedures udbe MONICA study, others on
administrative databases with or without recorttdie, some are national and some
are regional. Different age groups are covered, dagree of validation of the
diagnostic information varies and in most registersuch less intensive than in the
MONICA study [11].

Tables 1, 2 and 3 give a brief overview of the #xgsAMI/ACS registers in Europe.
Table 1 shows the national registers in the Nortlw@untries, which are all based on
record linkage between routine databases (hospisgharge records and cause of
death registers).

Table 2A and 2B show regional population-basedstegs: most of them are based
on a disease specific data collection comparabteddVONICA registers, while the
others are based on different data collection nu=stho

Table 3 shows registers based on data from headthoatitutions such as General
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Practitioner (GP) and hospitals. These registersi@oinclude out-of-hospital fatal
events (sudden death), therefore they are notdeteito assess disease occurrence

but rather to evaluate outcome and survival ofepési.
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2. OBJECTIVES
The purpose of the EUROCISS Project is to providgeneral guide and updated

methods for the surveillance of AMI/ACS to those Hlduntries which lack
appropriate surveillance systems and therefore teisimplement a population-based
register in order to produce comparable and rediaidicators.

Taking into account developments in new diagnostitderia, treatment and
information technologies in recent years, this n@mrovides a standardised and
simple model for the implementation of a populati@sed register. It recommends
to start from a minimum data set and follow a skege procedure based on
standardised data collection, appropriate recoidtie and validation methods.

This manual is intended for investigators, healtbfgssionals, policy makers and
data collection staff interested in the surveillawoé AMI/ACS.

Although in many countries data extracted from sosoeirrces of information
(mortality and hospital discharge records [HDR]g amow available thanks to the
continuing process of computerisation, they arelyaeliable and comparable. These
data can produce reliable indicators only if prbperocessed and validated by
independent epidemiological sources.

This manual represents a valid tool to build theegodicators (attack rate, incidence,
case fatality) recommended by the EUROCISS Prdesearch Group for inclusion
in the short list of health indicators set up by tBuropean Community Health
Indicators Monitoring (ECHIM) Project. This Projests launched in 2005 with the

aim of implementing health monitoring in EU [12].
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3. STRATEGY FOR SURVEILLANCE

3.1 Surveillance methods and types of registers

Surveillance is the ongoing, systematic collecti@malysis, interpretation and
dissemination of health information to health pssienals and policy makers.
Surveillance, defined as a continuous, and nobejor intermittent activity, differs
from monitoring [13,14].

Disease surveillance in a population can be dongusany different data sources
(Table 4). Most countries have national databasesanises of death and discharge
diagnoses for hospitalised patients. Mortalityistatss have for many years been the
main tool for comparing health and disease pattamsng countries and today still
remain the only source of information for some daes. Since the 1950s, the cause
of death has been registered according to thenatienal Classification of Disease
(ICD). Different classification of disease withirergions and different methods of
ascertainment have led to problems in comparisbndan different revisions of ICD
and/or similar versions among countries. In rega@rs routine statistics have also
included discharge diagnoses from hospitalisatiod w@isits to outpatient clinics
coded according to the same international clasgiins as the mortality data.

Some countries have also some kind of Health Ireensurvey/Health Examination
Survey (HIS/HES). These surveys are primarily usedmonitoring prevalence of
disease (including IHD, effort angina, old MI), padence of risk factors (health
behaviour, social network, environmental risk fagfcand of disease consequences
(disability, reduced physical function, unemployrm)en

Population-based registers ensure a more prectseaiad monitoring of this disease.
This register derives from a variety of currentlyagable sources but requires a
further level of processing to ensure accuracy.

A population-based register is usually formed tigtolinkage of various sources of
information (mortality data, hospital discharge a@d’s records) and covers a
defined population (entire municipalities, regiomswhole country) and a specific

age group (35 to74 or 35 to 64 years or all ages).
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A population-based register is the best data solarcthe surveillance of AMI/ACS
morbidity and mortality since it considers bothafadand non-fatal events occurring
in-and out-of hospital; therefore it provides esties of key indicators such as attack
rate and case fatality. Incidence can be assed$sediormation on first event is
available. If survival rates are available, premakecan be assessed as well.

Case findings and validation procedures depend ata dollection methods,
healthcare system, financing system (Diagnosis tB&laGroup, [DRG]) and
diagnostic criteria applied in the definition ofeess. The accuracy of rates produced
using a population-based register is related tatmepleteness and quality control of
data collected for numerator (death and hospitdidirge registers) and denominator
(census or population register). Completenessddpends on tracing subjects treated
outside hospital (nursing home, clinic, etc.). Aid/gpopulation-based register should
also collect events in the target population whimtcur outside the area of
surveillance.

The definition of the event must take into accdwwth the ICD codes reported in the
hospital discharge diagnoses (main or secondargposes of death (underlying or
secondary) and the duration of event. This de@nits of particular importance since
AMI/ACS event may occur more than once and it ex¢fore necessary to consider
both first and recurrent events. In this contexpsgital admissions and deaths
occurring within 28 days (onset is day 1) are cdersd to reflect the same event [15]
(see definition of event in paragraph 4.1).

A personal identification number (PIN) for each jeabis a strong tool in linkage
procedures between hospital discharge diagnoseés,r&®rds and death certificates;
alternatively, multiple variables (e.g. name, date place of birth, gender, residence)

may be used for record linkage.

Specific AMI/ACS register
The strength of this register lies in the posdipibf validating each single event
according to standardised diagnostic criteria apitecting disease-specific clinical

and paraclinical data [16,17]. The weakness liethan fact that data collection is
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expensive and this kind of registers can usuallyntzentained only for a limited
period of time in a defined population of reasoratize. Another limitation is that
local or regional registers may not be represeargdtr the whole country.
Identification of events can be obtained loyt pursuit or cold pursuit. Hot pursuit
means identifying case admissions to hospital Gswdthin one or two days from
event onset and acquiring relevant information Isjtimg the ward or interviewing
the patient. Information bias is minimised by tiw@ pursuitapproach as information
is collected immediately after the event. The pssde very expensive.

Cold pursuitimplies the use of routine and delayed procedurgsneans of hospital
discharge, review of medical and death records. ptozess is easier and less
expensive thamot pursuit the number of cases studied is typically smdilecause
discharge diagnoses are more precise and spdwiicthose on admission, but there
is a possibility of missing important informatioBoth methods are used to identify
suspected events, which are subsequently validestied specific diagnostic criteria.

A specific AMI/ACS register provides the most vadile epidemiological measures
for public health initiatives aimed at preventirge tdisease. It has been used in the
WHO/MONICA Project, where uniform criteria for reciing CVD have been
applied to 37 population in 21 countries for a perf 10 years [10].

Register based on routine databases

Events are identified using mortality data and HDORIs register has existed for
many years in the Northern countries, where alividdals are identified by a PIN
which allows record linkage between different imh@tion sources. It is economical,
covers the whole country, all age groups and clé&arge numbers of events. The
main objective of administrative databases is twlpce relevant statistics in order to
plan health services and healthcare expendituret@rgive internationally data on
mortality, causes of death and hospital admissidie register is not primarily
planned for research purposes but is increasinggd in epidemiological research. Its
strength lies in the fact that it covers the whadeintry and the completeness is close

to 100%. The weakness lies in the fact that dadanat standardised to the same
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degree as in the disease specific data collectnmh ciinical and paraclinical data
available are limited. If used in research, thesteg based on routine databases needs
to be carefully validated. AMI/ACS registers based administrative data, such as
hospital discharges and death certificates, haea kenployed in Denmark, Sweden
and Finland in order to obtain national rates of IMS incidence, mortality and
case fatality [17-24].

Hospital-based register

A hospital-based register provides the number aphalisations but do not provide
data on less severe events and out-of-hospitalafitgrtHence, it cannot directly be
used to estimate incidence or prevalence in a eéfopulation.

Even so, case series from hospital-based registesept important clinical
information about AMI/ACS.

A hospital-based register collects information abdwspital patients through
surveillance of admission and discharge recordsadrticular, it provides detailed
information on diagnostic and therapeutic proceslared on risk factor levels prior to
admission to hospital. One primary objective ofsthype of register is to assess

length of stay, in-hospital treatment and outcome.

3.2 Target population

A population-based AMI/ACS register may cover a lghaountry; where this is not
feasible, the population under surveillance wowjaidally be residents of a defined
region in the country. The target population shouleferably cover a well defined
geographical and administrative area or regionwbich population data and vital
statistics are routinely collected and easily aldé each year. Both urban and rural
areas should be monitored: differences often exigt regard to exposure to risk
factors, treatment of predisposing disease andsadodacilities.

It is important that all cases among those witlhdesgce in the area are recorded even
if the case occurs outside the areanfpletenegsin the same way, all cases treated

at hospitals within the area but with residencesioigt the area must be excluded. If

105



this is not possible, it is important to give atiragate of the magnitude of the loss of
cases and establish whether it could be changidgraerfering with the validity of
the observed trends in the rates over a periocaifsy

It is also important to consider to what extentaaga is representative for the whole
country (epresentativene¥sit should be representative according to the CVD
mortality rate, distribution of risk factors (soempnomic status and health behaviour)
and distribution of health services (specialisesipital, GP).

The population to be monitored should be seleatedrder to produce estimates of
disease rates that are sufficiently robust frortatissical point of view, so that trends
can be established and data comparability ensuregkneral, it is necessary to select
more than one area in order to have a comprehepsgittge for the whole country. In
such cases, a coordination between the areas ismneended to ensure
comparability. The target population should be &el@ taking the following
parameters into account:

Age: the age range covered by the MONICA Project wast8%4 years. The
EUROCISS Project suggests the wider age-range 3=}tgears or even up to 84
years of age when possible, considering that moma bhalf of the events occur in
patients above 65 years of age. The age groupsnreeaded from EUROCISS
Project to present morbidity and mortality are dexa, in particular the age ranges
35 to 44, 45 to 54, 55 to 64, 65 to 74 and, if ges 75 to 84. If administrative
routine data are used, all ages will automaticb#yincluded, but for patients above
the age of 85 the diagnostic information tendsedelss reliable.

Age-standardised rates (35 to 74 and 35 to 84jem@mmended using the European
Standard Population as reference.

Gender the differences in AMI/ACS incidence and mortalibetween men and
women are well documented in literature. Therefareés important that the same
high quality data collection methods are applieddth women and men.

Population sizethe size of the population under surveillance ésednined by the
number of events. The number of events is detelyethe definition of the event

and the event rate in the age groups included.dst wases the population size has to
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be determined on the basis of mortality statistidetably, the mortality rate for
‘IHD’ is greater than that for ‘ACS’ which is greatthan mortality rate for ‘AMI’; in
addition, the age-specific mortality rate for memieater than that for women.

This means that in order to estimate attack ratesiddle-age subjects with the same
degree of precision, the population should be la@gevomen than for men.

To estimate the size of the population under sllaveie for the register, the age
range 45-74 years, instead of 35-44 years wheree@snts occur, is taken into
consideration. To be eligible to participate tofAI/ACS population-based register,
a minimum of 300 coronary events (fatal and noalfahen and women together) per
year in the population ages 45-74 years is necgs$ae minimum of 300 fatal
events has been established in order to deteatraat® by 2% in attack rate per year,
taking into account that the population to be urgieweillance could range between
approximately 1.800.000 (all ages) in a low inciceountry like Italy and 200.000
(all ages) in a high incidence country like Finlabdsing the calculation on female
attack rates usually lower than male attack rates.

If more areas are enrolled, it would be desirahbg the same number of 300 total
events is considered for each single area.

Patient eligibility: a patient is considered eligible for inclusion ip@pulation-based
AMI/ACS register only if he/she is resident in theea under surveillance, meets the
selected age and had a AMI/ACS event within thenéeftime period.

3.3 Data sources

To monitor AMI/ACS in the general population, tleldwing sources of information
should be available at a minimum: mortality recovdsh death certificates; and,
HDR with clinical information.

Some events occur suddenly and are not able th teachospital and some non-fatal
cases may not be referred to hospital for treatmimgrefore, additional sources are
usually needed to achieve complete information brfatal and non-fatal events:
clinical pathology laboratory (autopsy registenrsing home, clinic, emergency or

ambulance service, GP, drug dispensing register.

107



Death certificate

The death certificate provides complete data oal favents and is collected in a
systematic and continuous way in all EU countridertality statistics are easily
accessible in all countries but are usually pulelism a detailed and complete form
after 2-4 years.

The format of the death certificate varies from rdoy to country but generally
includes personal identification data, date andceplaf death (i.e. municipality,
nursing home, hospital or other) and causes ofhd@atderlying, immediate and
contributing). CVD causes of death are coded aaegrtb the ICD. Problems of
temporal and geographic comparisons derive frondtfierent versions of the ICD
adopted over time {7 8", 9" 10" revision) and from different coding practices in
each country. Furthermore, diagnostic criteria doding death certificates are not
defined at international level and ICD versions@dated every 10 years by WHO.
Some countries code the underlying cause of dedyh o

The reliability of mortality data depends on themgdeteness and accuracy of the
vital registration system of the country as wellthe registration and coding of
causes of death. When the proportion of deathsdcagdéunknown cause of death” is
higher than 5%, cause specific mortality data sthdag used with caution. The
accuracy of the recorded causes of death depentte@utopsy rate. This rate varies
largely between countries and over time. In somentrtes the autopsy rate has
declined in recent years, which is a problem fa tlse of mortality statistics in

disease surveillance.

Hospital Discharge Records

HDR give the number of hospitalisations for AMI/AC®/hich are absolutely
necessary to monitor CVD. Moreover, clinical infatmon and medical care reported
in hospital documents are important for validatadrevents. Hospital discharge data
are available in most EU countries, but in somentiies only as aggregated tables
without detailed information on age and genderithstion and without AMI/ACS as

separate diagnostic categories.

108



HDR include personal data, admission date, typlkeospitalisation (urgent, ordinary

or transfer to other structure) and discharge diags. Hospital discharge diagnoses

are coded by ICD codes (currently ICD-9 or ICD-1Bdr some countries, only a

limited number of diagnoses is coded.

Problems in assessment of a specific coronary enagtarise when an acute event is

followed by a period of rehabilitation or transterother wards and the event could

be counted more than once.

Discharge diagnoses are not validated on a rodtasts and validation studies are

necessary to check the diagnostic quality. Theditgliof a hospital discharge

diagnosis may vary on the basis of patient chargtts, geographical region and

type of hospital or clinic.

Hospital admission policies vary over time and plathe registration of the most

severe cases dying shortly after the arrival tohgpital differs between hospitals,

depending on the administrative procedures condeotdospital admissions. HDR

may also include patients not resident in the areter surveillance.

The adoption of new diagnostic techniques, suchr@gsonin, may cause major

changes in event rates estimated from hospitahdige data.

A further problem may derive from the use of DR some countries, hospital

reimbursement is based on the DRG tariff systemchvis built on equal-resources

criteria and aggregates events in major diagneatiegories (MDC).

Countries using the DRG system are: Denmark, Fihl&rance, Germany, ltaly,

Norway, Portugal, Spain and Sweden. In order tesssthe occurrence of AMI/ACS,

HDR from all hospital departments should be usédhit is not possible, then at

minimum, the following departments must be takdn gonsideration:

- cardiology;

- heart surgery;

- intensive care (an intensive care unit, including dype of acute medical
unit);

- medical (a general medical ward, including a gedainit);

- rehabilitation (a specialised rehabilitation unit);
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- other (other units, e.g. outliers or patients omgisal wards).

Autopsy register

Not all countries perform autopsy on suspectedudden deaths on a routine basis.
Autopsy is performed on violent deaths or on deatbsurring in hospital when
clinical diagnosis is undetermined. The first osgerformed by a forensic medicine
specialist, the second one by a pathologist ohtiepital where death occurred. Data
from autopsy register refer therefore to a low patage of deaths but provide a more
valid diagnosis to complement the information régdon the death certificate.

Nursing home and clinic

Nursing home and clinic mainly provide data on sagmong elderly patients who
sometimes get care from these institutions withbaing admitted to hospital.

Therefore, information on events occurring in th&sing home can be critical,

especially if the register covers elderly patiemto 84 years of age.

In some countries rehabilitation after an acuteneig provided by the rehabilitation

clinic which may give information on patients whave received the acute care

outside the region.

Emergency and ambulance services

Data provided by emergency and ambulance servicesuaeful to integrate
information for register implementation since patsdying from sudden death or
experiencing fatal AMI/ACS are not always abledaah the hospital. These services
are able to provide data otherwise not obtainahleh as Electrocardiogram (ECG)
during the acute phase of the event, blood pressneasurement, level of
consciousness and muscular deficit at the time woént occurrence in
paucisymptomatic patients recurring to emergencyices. The need of very urgent
medical treatment often makes information partial the integration of these data
with those from other sources of information cdnites to the implementation of the

register and event validation.
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General Practitioner register

A GP register gives information on those eventscivido not reach the hospital and
for those patients who are hospitalised outside afea of usual residence. This
register may also provide an adequate coverageprevalence of old MI. This
network operates in a few countries (e.g. the N&thds and UK).

GPs network may be affected by selection bias amllysonly volunteer GPs

participate in studies. For this reason data frdPs Getwork requires validation.

Drug dispensing register

In some member countries, patients may receive oemepsive drug reimbursement
under their national sanitary system, and so dmggguiptions can serve as a proxy
for disease. Prescribing guidelines for CVD indécaprescription of anti-
hypertensives, low-dose aspirin, antiplatelet, diabietic and statins. The
administration of thrombolytic therapy can alsoused as a proxy for disease.
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4. METHODS
4.1 Definition of events

The disease under surveillanceaisute myocardial infarctioAMI. ICD-9 410;
ICD-10 121, 122) and the broader diagnostic graai@cute coronary syndrom@cCS:
ICD-9 410-411; ICD-10 120.0, 121, 122Acute myocardial infarctions defined as
myocardial cell death due to prolonged ischaemi255

Criteria for AMI/ACS events

The diagnosis of AMI/ACS events is based on symgtdaCG changes, elevation of
biomarkers, and in fatal cases, autopsy findingseSthe early 1980s, the MONICA
definition has been used for standardised diagnadssification of suspected cases
of AMI and IHD death (Table 5) [9]. The situatiomanged with the adoption of
more sensitive and specific biomarkers of myocaidijary, first creatine kinase MB
mass (CK-MBm) and then the introduction of cardiemponins (troponin T and
troponin 1). In the year 2000 the Joint Europeani&yg of Cardiology (ESC) and the
American College of Cardiology (ACC) created a neansensus document
redefining AMI (Table 6) [5].

In 2003 new case definitions were published as AgarrHeart Association (AHA)
statement (Table 7) [6].

A more recent classification is proposed by thdigriCardiac Society (BCS, Table
8) [7].

Identification of events

Fatal events include: ICD-9 codes 410-414 (ICD420:125) as underlying cause of
death as these codes include the majority of defamd possible events.

Non-fatal events include ICD-9 codes 410-411 (IGD420.0, 121,122) as primary or

secondary hospital discharge diagnosis.
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Fatal events

Version | Codes Disease
ICD 8 410 Acute myocardial infarction
ICD9 411 Other acute and subacute forms of ischemid teszrase
412 Old myocardial infarction
413 Angina pectoris
414 Other forms of chronic ischemic heart disease
ICD10 | 121,122 Acute myocardial infarction
120.0 Other acute and subacute forms of ischemdetidisease
125.2 Old myocardial infarction
120 Angina pectoris

| 25 (excluded | 25.2)  Other forms of chronic isctie heart disease

Non-fatal events

Version | Codes Disease
ICD 8 410 Acute myocardial infarction
ICD 9 411 Other acute and subacute forms of ischemid Hesgrase
ICD10 | 121,122 Acute myocardial infarction
120.0 Other acute and subacute forms of ischemdetidisease

Onset and survival
AMI/ACS events are defined &isst ever, recurrent, non-fatal and fatal
First ever AMI/ACS eventrefers to people who have never had an AMI/ACS
event before.

Recurrent AMI/ACS evenfor a new episode of symptoms to be counted asveone
recurrent AMI/ACSevent, general AMI/ACS criteria must be met antesit

- onsetis day one (1);

- anew AMI/ACS occurring after 28 days is a new éven
If a patient experiences further acute symptomgesiive of AMI/ACS within 28
days (as stated above) of the onset of a firstodpisthis second episode is not
countedas a new AMI/ACS event. Equally, if a patient exgeces further acute
symptoms suggestive of AMI/ACS after 28 days (asest above) of the onset of a
first episode, this second episode is coumied new event.
Non-fatal AMI/ACS eventefers to cases who survived at least 28 dayw fitoe
onset of the AMI/ACS symptoms.
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Fatal AMI/ACS eventrefers to cases who died within 28 days of AMIAC
symptoms onset.

It should be noted that each event is registerpdragely.

4.2 Indicators

Attack rate

Attack rate is calculated identifying the eventsusing primary or secondary hospital
discharge diagnoses or underlying cause of deatbubof-hospital deaths. Almost
32% of the patients die before they reach the halspand therefore a hospital
discharge register alone is not sufficient [26].

Incidence rate
This indicator can be estimated only if informatmmfirst event is available.
In Northern countries an event is defined as firdtere is no discharge with AMI as

primary or secondary diagnosis in-hospital disceaagords of the past 7 years.

Case-fatality

Case fatality is the proportion of events thatfatal by the 28 day.

The EUROCISS Project recommends 1 day and 28 dsgy/fagality. All in- and out-
of-hospital fatal and non-fatal events are to besatered as denominator.

4.3 Data collection methods

The different types of registers described in sec8.1 use different data collection
methods. Registers with disease specific data atmle can be divided into
population-based registers using record linkage amfministrative databases
(mortality, HDR) and disease specific registersmgshot and cold pursuit for the

identification of events.
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AMI/ACS population-based register based on routinedministrative data

In recent years, the development of computerisedrdelinkage has made it possible
to overcome obstacles in linking existing admirise databases. Record linkage
methods can be summarised into three broad caésgoranual deterministicand
probabilistic

Manual matching is the oldest, most time-consuming andgtnoostly method. In
general, it is not a feasible option when largadases are involved.

Deterministic linkage matches records from two data sets (or teerds from
different locations in a single data set) usingnajue variable (e.g. PIN or hospital
chart number) or by full agreement of a set of canmariables (e.g. name, gender,
birth date).

Probabilistic [27] linkage is used to identify and link recorfilem one data set to
corresponding records in another data set (or egords from different locations in a
single data set) on the basis of a calculatedssitati probability for a set of relevant
variables (e.g. name, gender, date of birth). Type of linkage links records with a
specified high probability of match. The methoduiees detailed prior knowledge
about various measures of the relative importahapecific identifier values in both
files that are to be linked.

The main limitations of record linkage are theidiffty in:

- obtaining administrative files for research pusgs mortality data files are usually
available at the National Institute of Statistieghile hospital discharge data are
available at the Ministry of Health. These kindsdata are anonymous and therefore
do not allow record linkage. Nominal files of batiortality and hospital discharge
are available at the regional level or at the sayitinits;

- combining data: missing events are mainly exgidiby errors in PIN or in name
and they lead to unsuccessful record linkage;

- defining and obtaining minimal data set (for nasity: PIN; family and first name;
date and place of birth; gender; residence; datepdece of death; underlying and
secondary causes of death. For hospital dischaageakis the same variables should

be considered together with admission date anditabsiischarge diagnoses);
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- obtaining necessary funds for processing largeiidtrative files.

The national AMI registers in the Northern courdriese record linkage between
Hospital Discharge Registers and Causes of DeatlfisiRes as the basis for the
register. The linkage as such is easy becauseedPliN attached to every citizen in
the country.

However, the linkage has to be followed by manycgmedefinitions on how to
handle primary and secondary diagnoses, underlgimg) contributory causes of
death, transfer between hospitals with differencethe diagnoses between the
admitting hospital and the hospital where the pati® transferred, how to define date
of attack, first time events, reinfarctions etc.

Practical suggestions on how to handle these prableas come from the work

carried out in Northern countries [23,28,29].

Specific population-based register

Hot pursuit[15]

This method of detecting events involves identiflypatients acutely in hospital and
interviewing them directly whilst they are undewse care. The problem with this
method is that data collection technique is verffiadiit to standardise (e.g.
descriptions of symptoms may vary with the obsgrveeriods of staff shortages or
holidays may lead to loss of cases that cannoét@vered and a large team is needed
to search the wards for cases. However, some imfitom may be more complete
than that obtainable from case notes.

Notification of events should be instituted on atnoe basis checking admission
registers on the wards.

While the extreme forms of hot pursuit involve gejtthe information from the
patient acutely, an alternative is to use the hwsyat method to identify the patients
of interest and to mark their notes or list themriview later. An efficient reliable
routine is needed for picking up the case notesratdentifiable point in their

processing.
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A benefit of the hot pursuit method is that infotioa on the diagnosis is collected
soon after admission. This has its limitations, Beer, as initial diagnosis can
sometimes be superseded by subsequent tests amdraite detailed investigation.
Residents hospitalised outside the area will alwagge to be registered by cold
pursuit, weeks or months later.

Cold pursuit15]

Use of discharge diagnoses rather than hospitalsathns is a more simple system
of identifying events for the study. Its advantagedhat it can be done months or
years after the event but it is limited becauseitih@mation in the case notes may
not be complete and the notes themselves may rextdessible.

Once event has been identified, if validation iquieed, medical notes should be
obtained in order to extract the necessary infammdtom them.

When a register is launched for the first time)Jangor future evaluation of trends is
recommended. This can be achieved by continuovweidlance as part of a broader
health information system or annual register regzbatt 5 to 10 year intervals. The
minimum recommended period of observation is omaptete calendar year because
of possible seasonal variation.

Combined approach

A mix of hot and cold pursuit ensures the most detepidentification of coronary
events.

Some of the patients must have been identifiedoas as possible after symptoms
onset with the possibility of direct examinatiorhile the remaining events are based
on routine data.

It is difficult to check up on a hot pursuit systeeveral months later, but discharge
lists can be used as a backup method to ensurethbabot pursuit method had
detected all the diagnosed cases. Residents hosgitautside the area and other
late-detected cases mean that a proportion of ewvalfitalways have to be registered

by cold pursuit, weeks or months later.
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5. QUALITY CONTROL

Quality control of registers is extremely importafar a valid monitoring and
comparison between regions and countries. Thetgudlthe register depends on:

- completeness of cases and completeness of infamati

- ilnternal validity;

- external validity (representativeness).

5.1 Completeness of cases and completeness of infation

Completeness of cases means that all AMI/ACS cistee target population have
been included, i.e. both cases taking place withenregion and cases taking place
outside the region. The register has also to cbespitalised cases whenever they
occur during day/night or winter/summer as wellcases occurring outside hospital
(e.g. sudden death among patients who never rbadtotspital).

Completeness of information means that all relewaformation has been registered
(e.g. place of treatment, date of admission, datgischarge, PIN, gender, hospital
discharge diagnostic codes, intervention/procedwoaes, department/ward, date of
birth).

The most important source of systematic bias immeding incidence is related to the
coverage of event registration. The registratiostesy must attempt to identify all
possible cases of the disease that have come tatté@ion of the existing medical
and medico-legal sources. The completeness of eudaritification and the
completeness and availability of information, ob#dile for event recording and
diagnosis, depend on the existing standard of raédare: if the medical care system
misses or misdiagnoses cases, the register caametly the omission.

When the event is defined (codes and duratiompay be easy to identify duplicate
coding and to take out information for quality amhfpurposes. Duplicate codes may
include events transferred from one ward to anothey. for an acute PCI. In some
cases the duration of the admission is very shor (days) either because of
transferral or because of diagnosis misclassibcatlhese cases may also be picked

up for validation.
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Cases not admitted to general hospitals are agmollhen the registration system is
based only on hospital records. Another sourceotérgial loss of identification is
private practice: private physicians and hospitaés/ be less cooperative than those
in the public system; in private hospitals thefsta&y be more sensitive to criticism
and anxious to show how they register medical danim

The identification of fatal events is in some wagd difficult than that of non-fatal
events. Whereas survivors may be loghm totality of inhabitants of the surveillance
area, death is unequivocal. However, registratforaases of death may be incorrect
and needs to be validated and collection of infaimnaof deaths occurring outside
the area of residence has to be ensured. It i® texpected that some events occur
outside hospital. If the proportion of fatal eveot&led as hospitalised is very high it
may indicate incomplete registration of out-of-hiteslpAMI/ACS deaths.

Identification of potential events may be basedany different data sources. This
may involve a considerable amount of record linkagleich is facilitated if PIN is
adopted.

Another problem relates to medical records whosdityumay be variable: younger
patients may have had no other iliness episodeshencecords may be restricted to
the relevant coronary event. In older patient, itentification of the event is more

complicated due to the existence of comorbidities.

5.2 Internal validity

The most important question regarding validity aanes the diagnostic information.
The diagnostic criteria for the event definitioe aalid if they measure the AMI/ACS
they claim to measure. Validation evaluates thesisigity, specificity and predictive
value of the registered diagnosis compared to degostandard. To validate coronary
events, the MONICA diagnostic criteria [9], the N&iteria of the Joint ESC/ACC
[5], the AHA criteria [6] or the BCS criteria [7] &y be applied as golden standard.
Nowadays, the MONICA diagnostic criteria (see Tk are the most widely used
for the validation of events from population-basedisters. The introduction of the
new criteria ESC/ACC, based on biomarker findingeponin, CK-MB), does not
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cover early and other fatal cases, and non-fatd<avhere tests are partial, delayed,
missing or curtailed [30]. The change in diagnostigteria for AMI and the
introduction of the new concept of ACS does notilitate comparison and
interpretation of trends. A comparison between MOAIdiagnostic criteria and the
different new criteria [31] has been made and ghield; it concludes that the AHA
definition, when applied using troponins, idensfi@ sizeable new group of Ml
patients at high risk of a recurrent event amongs@e with suspected acute
coronary syndrome.

Validation studies of routine statistics have beanried out over the years with
heterogeneous results due to differences in metbggar reflecting true differences
in the validity of the routinely collected data Wween countries [17,22,28,29]. Some
studies have been carried out comparing commuaedgisters with national statistics
and data from the MONICA project [23,32]. Thesdliigs stress the importance of
validating routine mortality and hospital statistiagainst the national register to
determinewhether and how they can be used to reflect tnaelatates and mortality.
Consistency of coding with the diagnosis and caescy of coding/comparability of
the information for different areas of the courdnd over time represent other issues
for validation.

If it is not possible to validate all the eventsluded in the disease register or in the
mortality routine statistics, the objective for idaltion should be to evaluate a sample
of events. The sample should be distributed alofiglaear in order to ensure that

potential seasonal or other time related variat@friagnostic patterns are traced.

5.3 External validity (representativeness)

It is not essential that the whole country is cedeby a surveillance system, but it is
essential that the registration of events is cotepleth regard to events occurring in
the target population. It is important to know hmpresentative the register is for the
whole country according to the IHD mortality ratbe distribution of risk factors
(socioeconomic status and health behaviour) anddi$teibution of health service

(specialised hospital, GP).
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For the population chosen there must be good deapbgr data subject to at least
annual revision; inaccuracy may become apparems\adter the period being studied
because of the results of a decennial nationalusens

A careful description of the population characterss may help to describe how

representative the target population is for the lelcountry.

5.4 Methods to evaluate diagnostic quality

Register validation can include examination of eaktgle case or validation based
on random samples for diagnostic information, naage, residence.

Validation has to be carried out by an epidemiaabiteam not involved in the
treatment of patients. For local registers withnaited number of cases it may be
possible to validate each single event, but registevering wider areas, for practical
reasons, can only validate data based on randomlesmf suspected cases recorded
during a selected period or during some days eachthm A selection method
consists of choosing some days each month anddiagoall events, extracted either
from hospital discharge or mortality records, whazttur in those days. In this way
seasonal variation can be traced.

In order to produce validated indicators, a condsine qua non is to allow access to
personal relevant medical records and routine rata df health statistics.

In some cases it is possible to validate a regkstdmking the routine register to an

independent data source, e.g. a high quality rgist a small area within the region.

Validation of diagnosis in fatal events

A register of AMI/ACS is meant to produce frequengticators of the acute forms
of coronary events and of coronary death. Theseespond to ICD-10 codes | 20-25
in the underlying cause of death. However, IHD f&em associated to other
comorbidities, which might produce occasional misog of IHD in national
mortality registers, in spite of the ICD coding esl The percentage of such
misclassification varies by country, age and genlites necessary to ensure that no

true cases are hidden under other diagnoses (fi@igatives) and hence missed in
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AMI/ACS registration. In the validation processisttherefore necessary to review
and validate the diagnosis in at least a sampleasés for the following diseases,
against the standard chosen, in particular whery tre followed by IHD as
secondary cause of death: sudden death; heantefagulmonary thromboembolism;
acute pulmonary oedema, aortic aneurisms; arrytindiabetes; hypertension.

Some countries only code the underlying cause athgdevhile others code all four
causes of death. Those who rely on underlying catiskeath only should perform
validation at least twice in every ten years peratd for a full year or on a
sufficiently sized sample for a full year. Deperglion the percentage of false
negative diagnoses for IHD death found in the fuglidation, decisions should be
taken about the intensity and duration of the \aiah exercise for fatal cases
throughout the registration period. A false negatrate above 10-15% should in
principle be an indication to perform diagnostididation of deaths certificates on a
continuous basis rather than on a periodic or gotabasis.

Validation of diagnosis in non-fatal events

Registration of non-fatal events are based on Ipotnary and secondary hospital
discharge diagnoses. In those countries which texgthe primary diagnosis only,
particular attention should be given to this typesalidation. Manual coding of the
secondary diagnosis may be necessary during thaatiah to ensure comparability
with other countries and completeness of registnati

There are also elective treatment procedures tlgiitrhide ACS.

Many AMI cases are treated during the acute phaeRC| and some of these cases
may be identified by the ICD-9CM codes for the méntions: code 36.1 for CABG
(Coronary Artery Bypass Graft) and codes 36.0103636.05, 36.06 (stent) for
PTCA (Percutaneous Transluminal Coronary AngioglastRevascularisation
procedures alone are not sufficient to define theaeaevent.
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6. ETHICAL ISSUES

The Helsinki Declaration requires that biomediesearch with human subjects must
conform to generally accepted scientific principles

The“Recommendation n. R (97)5 of the committee ofstérs to EU member states
on the protection of medical dat433] gives guidelines to how medical data can be
registered, stored and used in a way that enswerigits and the fundamental
freedoms of the individual and in particular thghti to privacy.(Adopted by the
Committee of Ministers on 13 February 1997 at tBdtb meeting of the Ministers'
Deputies).

In the following the most important recommendatians presented.

“Medical data should be collected and processed bwihealth-care professionals,

or by individuals or bodies working on behalf ofahk-care professionals.
Individuals or bodies working on behalf of healtre professionals who collect and

process medical data should be subject to the salas of confidentiality incumbent

on health-care professionals, or to comparable swdé confidentiality

Therefore it is essential that a cardiologist oygitian (or study nurse) with proven
experience in the field of cardiovascular diseasevolved in the coordination of the
AMI register.

“‘Medical data shall be collected and processed yaahd lawfully and only for
specified purposes.

‘Medical data may be collected and processed:

if provided for by law for:
I.  public health reasons; or
i. subject to Principle 4.8 the prevention of a real danger or the suppressiba

specific criminal offence; or

" Processing of genetic data for the purpose oflial procedure or a criminal investigation should
be the subject of a specific law offering approjgrisafeguards.
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b.

lii. another important public interest; or
if permitted by law:
i. for preventive medical purposes or for diagnostic for therapeutic
purposes with regard to the data subject or atietain the genetic line; or
il. to safeguard the vital interests of the data sciope of a third person; or
iii. ~ for the fulfilment of specific contractual obligats; or
iv. to establish, exercise or defend a legal claim; or
if the data subject or his/her legal representatorean authority or any person or

body provided for by law has given his/her congenbne or more purposes, and in

so far as domestic law does not provide otherwise.

Whenever possible, medical data used for scientdsearch purposes should be

anonymous. Professional and scientific organisatias well as public authorities

should promote the development of techniques andegiures securing anonymity.

However, if such anonymisation would make a sdientesearch project impossible,

and the project is to be carried out for legitimaeposes, it could be carried out with

personal data on condition that:

a. the data subject has given his/her informed confmnbne or more research
purposes; or

b. when the data subject is a legally incapacitatedspe incapable of free
decision, and domestic law does not permit the datgect to act on his/her
own behalf, his/her legal representative or an auitly, or any person or body
provided for by law, has given his/her consenthia tramework of a research
project related to the medical condition or illnesfshe data subject; or

c. disclosure of data for the purpose of a definecersitic research project
concerning an important public interest has beethatised by the body or
bodies designated by domestic law, but only if:

I. the data subject has not expressly opposed disepand
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ii. despite reasonable efforts, it would be impractieato contact the data
subject to seek his consent; and
iii. the interests of the research project justify théharisation; or

d. the scientific research is provided for by law aodnstitutes a necessary

measure for public health reasofis.

Record linkage between mortality and hospital dasgh records is possible in
countries which have adopted a PIN on a nationedl l®ther nominal data (such as
name, gender, date and place of birth) are usaa#ilable at a regional levékecord
linkage permits to identify the event by matchingmassions and discharges or
admissions and deaths, thus avoiding double cagntiich may occur when, for
example, the same patient transferred to anothed @g. from cardiology to
cardiovascular surgery and then to rehabilitatismegistered in the HDR more than
once.

Moreover, the identification of patient is essdnfttat the event validation when it is
necessary to collect and examine the history antcal documentation and to assess
case fatality at different intervals (28 days, 6nting, 1 year). Before starting any
study, it is recommended to seek approval from lkbheal ethics committee.
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7. ECONOMIC CONSIDERATION

Overall IHD is estimated to cost the EU economyrai& billion euro a year. Of the

total cost of IHD, 51% is due to direct healthcemsts, 34% to productivity loses and
15% to the informal care of people with IHD [1]. €considerations are essential
before implementing a population-based register.

Without a valid surveillance system, it is not pblsto plan and evaluate health

services for populations, implement interventiors frevention and identify

“vulnerablé subgroups in terms of burden of disease suchesltterly, the young,

the poor, the unemployed. Surveillance and evaloathean a systematic way of
learning from experience and using it to improveaeuot activities and promote better
planning by careful selection of alternatives fotufe actions and allocation of
resources. The economic benefit of a good survedlasystem clearly exceeds the
cost of the registers.

A population-based register may be costly and tolpce meaningful data it needs to
be in operation for at least one year, but prelgrédy some years or continuously.
However, the importance of a valid and efficient BMCS register justifies the high
implementation costs and the consequent needdafiequate financing.

The register based on record linkage between adtrative databases is the most
cost-effective, but this register depends on tha daality of the Hospital Discharge
Register and the Cause of Death Register and alslbeopossibility of a valid record
linkage. In addition, methods need further evabratind implementation. Notably, if
the hospital discharge and mortality registers arailable for record linkage, the
costs for the linkage and dissemination of resateslow. The main costs for using
this methodology for assessment of incidence irefined population concerns the
need to perform regular validations of the diagicoshformation. It may be
recommended to include a basic epidemiologic rebear the costs, which may
include analysis of risk factors by linkage to Meainterview surveys and of
treatment effect by linking the register to othatadsources (e.g. data on drugs and on

invasive procedures). Sometimes access to datageedeparate costs.
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The register based on a disease specific datactiollds more expensive especially if
hot pursuit is used. Beside the cost mentioned ebibns type of register also needs
funding for the detailed prospective data collattemd for validation of diagnostic
information. The data collection includes: idemw#fiion of patients, reading medical
records, making inquiries to additional data sosirédéing and validation of the data.
This means that a team of epidemiologists, nurssdical doctors and informatics
dedicated to this work full time is absolutely nesary. It should be recognised that
this type of register usually collects informatitdmt permits analyses of research
guestions beyond the monitoring of AMI/ACS incidenmortality and case fatality.
This may concern the role of risk factors for dgeabccurrence or the role of

treatment for survival in patients.
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8. IMPLEMENTATION - STEPWISE PROCEDURE

This section describes the procedures requireanfdement an AMI/ACS register

taking into account the recommendations reportétisnmanual of operations.

The flow chart summarises these procedures (Figure

STEP 1. Define target population and routine data

Select a geographical administrative area with@ufadion big enough to provide
stable estimates. This means that a stable populati a representative area of
the country with 300 fatal and non-fatal coronavgrgs in the age range 45 to 74
should be chosen.

Characterise population from a demographic poinviefv through a detailed
description of the characteristics of the populatiander surveillance, in
particular: demographic characteristics (age anddee distribution); socio-
cultural characteristics (educational level, ocdigre social group,
unemployment rate, migration, immigrants with ortheut citizenship);
characteristics of the healthcare system (speedli®ospital, GP, rehabilitation
clinic); macro and micro areas (urban and ruraliseBse frequency is often
different in macro areas of the country; a desnpbf difference in mortality
and risk factors allows to select those areas tonbleided in the surveillance
system. Within the population-based surveillancedgt the phenomenon of
immigration plays an important role, therefore irgrants coming from European
and extra-European countries resident in the stadga must be enrolled.
Geographical or administrative borders of the sillaree areas must be clearly
defined.

Analyse existing Hospital Discharge and Mortaligtal Events in non-residents
occurring in the study area or admitted to hosjitdhe study area do not qualify.
Events of residents occurring out of the area dalityu Efforts must be made to
find them or to estimate the potential loss andtivyeor not it could be changing
and interfering with the validity of the observednds in rates over a period of
years.

Identify problems with these data: coverage, ICBs\®, identification of events,
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procedures, unit of analysis (number of eventsischérges and/or number of
patients), PIN, coherence with previous studies, &ata files are usually
available at the regional level in detailed forms.
When a register is launched for the first timeJangdor future follow-up to measure
trends is recommended. This can be achieved bytnoous surveillance as part of
a broader health information system or by annugilster repeated at 5 to 10 years

intervals.

STEP 2. Perform a pilot study and validate routinedata

Before starting an AMI/ACS register or a large scake of linked administrative

data, a pilot study on available hospital dischangé mortality data in a small area is

recommended in order to study the feasibility anddtimate internal validity.

Validation studies on available data include:

- estimation of coverage: comparison of differenttirel data sets (electronic or
manual), number of patients treated in- and owres, hospital/mortality ratios,
age and gender ratios, principal vs. secondaryapddcedure diagnoses;

- validation of discharge diagnoses according to andsird method (including
revision and abstraction of medical records) iaredom sample or in all cases;

- validation of mortality causes according to a staddnethod in a random sample
or in all cases;

- analysis of demography and representativenessdrém in comparison with the
region or country;

- selection of age range of interest (35 to 74 oto354).

STEP 3. Carry out record linkage of administrativedata

In the Northern countries, where every citizen &&4N included in national registers
of hospital discharges and deaths, record linkagehie identification of AMI/ACS
events is efficient and reliable. For countries ahhinave not adopted the PIN it may

be much more difficult to perform this step. Filemse to be organised with the same
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format and include the same variables (family nanzane, date of birth, residency

and place of birth).

It is recommended to:

explore the feasibility of record linkage withindpstal records - probabilistic or

deterministic approach or using PIN (within the sadmspital, among hospitals of
the area, among hospitals at regional or natianedl). When hospital records are
collected at regional or national level, it is pbksto collect events that occur
out-of-hospital,

explore the feasibility of record linkage betweeawspital records and mortality
register (probabilistic or deterministic approactusing PIN);

explore the feasibility of linkage with other soescof information (e.g. GP, drug
dispensing register). Not all GPs are organisededtworks, with computerised

documentation of patient history; when they are, definition of events rarely

uses the same diagnostic criteria.

STEP 4. Set up an AMI/ACS population-based register
After performing STEP 2 and 3 it is possible togetan AMI/ACS population-based

register following A (record linkage between admeirative registers) or B (disease

specific data collection).

A. Register based on record linkage between roatitmeinistrative data:

when the linkage procedure between hospital digghand mortality records is
feasible, it is important to define the event, theation, how to handle transfer
between hospitals with difference in the diagndsss/een the admitting hospital
and the hospital where the patient is transfernesy to define first time events,
recurrent events, fatal and non-fatal events etee (paragraph 4.1). A linkage
system and a control for duplicate records shoaldédi up;

validation of diagnostic information is recommendeda random sample of
sufficient size of the identified events, with tlestimation of sensitivity and

specificity and positive predictive value of thdided events;
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population data by age and gender of the area wdeeillance are needed to
estimate incidence, recurrence, attack rate, @abty and mortality rates;

periodic validations should be performed.

B. Register based on disease specific data callecti

set up a pilot population-based register with progtandardised protocol for
AMI/ACS and evaluate pilot study results (coveragmmpleteness of information
and diagnostic validity);

based on the results of the pilot study, set ufeasible, a full scale register and
decide whether to use hot or cold pursuit;

then, if feasible, design the full-scale registmrdet population, data collection

methods and validation procedures).

To set up a full scale register:

select one or more populations representativenfreégion or the country;

for each selected population set up a populati@edaegister with approved
standardised protocol for AMI/ACS,;

write a detailed protocol for the data collectianluding validation procedures;
evaluate the coverage and representativeness amuleteness of information;

if relevant, use the results from the registerdbdate administrative data.

STEP 5 Disseminate results

Set up a strategy for analysis of data and foredmssation of results to decision-
makers, politician and broader population.

Publish yearly on a web-site indicators of attaakey incidence, case fatality
according to gender and age-standardised with Earopopulation as reference
(35to 74 and 35 to 84);

Use data for research. This is very important tesuem a high quality of the

register over time. And a high quality register &a&nthe basis for good research.
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Figurel. Deaths by cause, men, latest available,yed
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Figure 3. DESCRIPTION OF STEPWISE PROCEDURE

1° STEP

2° STEP

3° STEP

4° STEP

5° STEP

Define population

Pilot Study

Explore possibility of
record linkage

Register

Mortality

S

/

LUl LUl

LUl

___________________

Fatal events

Analyses

Dissemination of
results

=
=

Description of population characteristics
Availability of Hospital Discharge Records (HDR)damortality
Check 300 coronary events in 45-74 years age group

Validation of mortality
Validation of morbidity
Check representativity of area

HDR
Mortality

HDR

Non fatal events

Attack rate
Case fatality

133



TABLE 1.NATIONAL POPULATION -BASED AMI/ACS REGISTERS

First Last year| Ongoing Population

Country year available | registration Age range (x 1,000) Access data
available
Men | Women

Denmark yes all 2,677 2,734 NIPH

1978 2001

. all 2,600 2,600 NIPH

Finland yes

1991 2003

NIPH; Icelandic Heart

Iceland 1981 2002 yes 25t0 74 170 Association
Sweden 1987 2001 yes all 4,545 4,466 NBHW

NIPH, National Institute of Public Health

NBHW, National Board of Health and Welfare

Source: European J of Public Health 2003; 13 (Su8)pb5-60 (updated 2006)
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TABLE 2A. REGIONAL POPULATION -BASED AMI/ACS REGISTERS. POPULATION CHARACTERISTICS

First Last year Ongoing Population
Country year available| available | registration Age range (x 1,000) Access data
Men | Women
cBr?Er::?;i 1983 2003 yes 25 t0 69 50 50|  School of Public Healt
Bé'ﬁ;? 1983 2003 yes 25t0 74 71 71 University of Ghenf
ngé‘gg 1999 2003 yes 25 to 74 75 75 University of Ghent
Norl:t)k?grrr]lq?]ruktlan d 1978 2001 yes all 247 247 Aarhus University
Finland
FINAMI 1993 2002 yes all 90 103 NIPH
France 2510 64
Lille, Strasbourg, Toulouse 1985 2004 yes (until '96); 35to 74 752 767 INSERM U780
' ' (from '97)
Germany National Institute of
Ausburg 1985 2002 yes 251074 203 204 Statistics
Italy Istituto Superiore di
7 areas 1998 2003 yes 35tov4 3,600 Sanita
Norway 1972 2002 yes all 1,000 Health Region West
Spain .
5 areas 1985 1998 no 25t0 74 234 246 Institute of Healtidi®s
Norareden e 1985 2005 yes 35 t0 74 160 162 MONICA

NIPH, National Institute of Public Health
INSERM, Institut National de la Sante et de la Reche Medicale
MONICA, MONItoring of trends and determinants in @#ovascular diseases

Source: European J of Public Health 2003; 13 (Su8)pb5-60 (updated 2006)
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TABLE 2B.REGIONAL POPULATION -BASED AMI/ACS REGISTERS. CASE DEFINITION

Sources of information

Countr ICD version ; " « | Linkage mortality /
Yy Mortality ICD codes (*) HDR ICD codes (*) HDR validation
Belgium
Charleroi, IX, X 410-414, 428, 798, 799 410'41éAAé‘2|38‘ PTCA, name, date of birth ECG, enzymes,
Ghent, Bruges symptoms, MONICA
Denmark VIIILX 410 410 ID no validation
Finland X 410, 411, 428, 798, 799 410, 411, PTCA, CABG ID MONICA, ESC/ACC
France IX, X 410-414, 428, 798, 799, others 410-414, 428 ame, date of birth MONICA
Germany X 410-414, 798, 799 410, 411, PTCA, CAGBname, date of birth MONICA, ESC/ACC
Italy IX 410-414, 798, 799, others 410-414 name, datertf MONICA
Norway X 410 410, PTCA, CABG ID no validation
Spain IX 410-414, 428, 798, 799, others 410-414 names dabirth MONICA
Sweden X 410, 411 410, 411 ID MONICA

(*) all codes are presented in the ICD-9 revistorfacilitate comparison

Source: European J of Public Health 2003; 13 (Su8)pb5-60 (updated 2006
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TABLE 3.INSTITUTIONAL -BASED REGISTERS

NIPH, National Institute of Public Health

Area 1 Age Population
Country Coverage| Year | range (x 1000) Access data
Men | Women
Austria National 1990 all 1,600 Austrian Health Foundation
. Hippokrrateion Hospital, University of
Greece Regional | 2003 all n.a. Athens Medical School
The Centre for Health Information, Nationa
Hungary National 1996 all 4,800 5,300 Health Insurance Fund, Department of
Financial Informatics
) School of Public Health, University of
Hungary (GP) | Regional | 1998 all 125 139 Debrecen
The
Netherlands Regional | 1971 all 12 NIPH - University Nijmegen
(GP)
Poland National | 2003 all n.a. Silesian Centre for Heagdaise
Spain Several 3510 - . .
(IBERICA) provinces 74 Municipal Institute of Medical Research
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TABLE 4.METHODS OF SURVEILLANCE OF AMI /ACS

Data sources

Type of registers/health survey

Datallection

Main indicators

Routine databases

Mortality
Hospital registers
Drug dispensing registers

National routine databases

Mortality/Hospital Discharges
Length of stay
Prescribed medications

Surveys

Health interview and health
examination

Questionnaire and medical
examination of random samples
the population

Prevalence
Disability
Risk factors

Acute Myocardial Infarction/Acut
Coronary Syndrome registers

Record linkage between routine
databases including cases outside

hospital
(mortality+hospital discharge
records)

Attack rate
(Incidence rate)
(Prevalence)
Case fatality rate
Treatment
Procedures

Population-based

Disease-specific collection of da]
including fatal and non-fatal case
in and outside hospital by hot/co

pursuit

Attack rate
Incidence rate

a Prevalence

2S Case fatality rate

d Treatment
Procedures

Years of life lived with disability

Estimate of long-term care need
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Table 5. Criteria for definition of acute myocardial infarction, MONICA Project

a) Definite AMLt definite ECG; probable ECG with abnormal enzynaes symptoms (typicax

atypical); ischemic, uncodable or not available E@@h abnormal enzymes and typical symptoms.
Fatal cases with definite findings in autopsy —ergcacute myocardial infarction or recent coronary
occlusion.

b) Possible AMI non-fatal events with typical symptoms whose E&f@ enzyme results do not place
them in the category 'definite’ and in whom therend good evidence for another diagnosis of|the
attack.

Fatal events with no evidence for another causkeath (clinically or at autopsy), with typical/aiyal
symptoms or with evidence of chronic IHD at necsgms with a good history of chronic IHD.

d) Insufficient data (unclassifiable¥atal events with no autopsy, no history of typijcatlypical or
inadequately described symptoms, no previous lyigtbchronic IHD and no other cause of death.

For further information, http/www.ktl.fi/publicatits/monica/manual
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TABLE 6. CRITERIA FOR DEFINITION OF ACUTE , EVOLVING OR RECENT MYOCARDIAL INFARCTION — ESC/ACC
CRITERIA

Either one of the following criteria satisfies tthiagnosis for an acute, evolving or recent myoedidfarction:
(1) Typical rise and gradual fall (troponin) or raarpid rise and fall (CK-MB) of biochemical markesf
myocardial necrosis with at least one of the folloyy

(a) ischemic symptoms

(b) development of pathologic Q waves on the ECG

¢) ECG changes indicative of ischemia (ST segniewation or depression); or

(d) coronary artery intervention (e.g., coronarygoplasty

(2) Pathologic findings of an acute M.

Source: Eur Heart J 2000; 21: 1502-1513

140



TABLE 7.CASE DEFINITION FOR AMI /ACS IN EPIDEMIOLOGY AND CLINICAL RESEARCH STUDIES

— AHA CRITERIA

Biomarker Findings

Cardiac Symptoms or Signs Present

Cardiac Symptoms or Signs Absent

FiE;ﬁgs Diagnostic Equivocal Missing Normal Diagnostic Bepgal | Missing Normal
Evolving Definite Definite | Definite | Definite | Definite Definite | Definite | Definite
diagnostic
Positive Definite Probable | Probable No Definite Probable | Possible No
—
No_n_ Definite Possible No No Definite Possible No No
specific
Normal
- N
or other Definite Possible No No Definite No No No
ECG
findings

Classification of case is at highest level alldviay combinations of 3 characteristics (cardigosiand
symptoms, ECG findings, biomarkers).

In absence of diagnostic troponin, downgrade &sitbe.

Source: Circulation 2003;108: 2543-2549.
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TABLE 8.SPECTRUM OF ACUTE CORONARY SYNDROME (ACS) —BCS

Markers

ECG

Pathology

ACS with unstable
angina

TnT and CK-MB
undetectable

ST or T non- elevation or|
transient ST elevation or
normal

Partial coronary occlusion
(plaque disruption, intra-
coronary thrombus, micro-

emboli)

ACS with myocite
necrosis

TnT elevation, < 1.0
ng/ml
(or AccuTnl<0.5
ng/ml)

ST o T elevation or
transient ST elevation or
normal

Partial coronary occlusion
(plaque disruption, intra-
coronary thrombus, micro-

emboli), more extended than th

provoked by angina

ACS with clinical
myocardial infarction

TnT elevation, > 1.0
ng/ml
(or AccuTnl>0.5
ng/ml) +/- CK-MB
elevation

ST elevation or ST non-
elevation or T inversion:
may evolve Q waves

Complete coronary occlusion

(plaque disruption, intra-
coronary thrombus, micro-
emboli)

ACS, Acute Coronary Syndrome

TnT, Troponine T
CK-MB, Creatine-Kinase

BSC recommends systematic measurement of TnTRdéieutaneous Coronary Intervention (> 6 hours)

Source: Heart 2004; 90: 603-609.
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GP = General Practitioner
HDR = Hospital Discharge Records
HF = Heart Failure
HES = Health Examination Survey
HIS = Health Interview Survey
ICD = International Classification of Diseases
IHD = Ischaemic Heart Disease
MONICA = MONItoring trends and determinants of CArdascular diseases
MRI = Magnetic Resonance Imaging
OECD = Organisation for Economic Cooperation angdl@pment
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1. INTRODUCTION AND RATIONALE
1.1 Burden of disease

The most frequent forms of cardiovascular diseaG¥[D() are those of an

Failure (HF).

More than 1.9 million people die every year from [T\ the European Union (E®)
Nearly half (42%) of all deaths (46% of deaths wmren and 39% deaths in men) are
from CVD [1].

CVD clinically manifests itself in middle life andlder age after many years of
exposure to unhealthy lifestyles (smoking habitheaithy diet, physical inactivity)
and risk factors (total and low-density lipoproteamolesterol, blood pressure,
diabetes)CVD accounts for over 225,000 premature deathsrbdfe age of 65 in
the EU: 7% of all men and 3% of all women die fr@viD before the age of 65 [1].

Even though clinical onset is mainly acute, stroken evolves gradually, causes
substantial loss of quality of life, disability, érife long dependence on health
services and medications. The societal costs arstamtial and they are not only
those directly related to healthcare and socialiees, but also include those linked
to a) illness benefits and retirement; b) impacfamilies and caregivers; and c) loss

of years of productive life [1].

Stroke is the second leading cause of death irEtirepean Union accounting for
490,000 deaths each year. Over one in eight wortig¥) and one in ten men (9%)
die from this disease and many more suffer from-fiatal events [1].

In most Western European countries death from ethals declined by 30-50% since
1975, but in the countries of Eastern Europe stroketality has remained stable or
slightly increased over the same period of tim&].2Despite the decline in mortality

in Western Europe, the annual number of casesrokestis expected to increase

225 member States: Austria, Belgium, Cyprus, CRepublic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Ireland, Italy, Latvidhliania, Luxembourg, Malta, Netherlands,
Poland, Portugal, Slovakia, Slovenia, Spain, Swedaited Kingdom.
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within the next few decades, mainly due to a 30%wgn in the elderly population,
which will lead to an increase in the health burdéstroke and consequent increase
in economic costs [6].

In the last decade, innovations in diagnostic tetdgies in the cardiovascular field
have facilitated diagnosis at earlier phases indherse of the natural history of
disease or in presence of less severe tissue danfdge use of diagnostic
technologies, such as Computed Tomography Scan SE&R) and Magnetic
Resonance Imaging (MRI), has greatly improved toeugacy of diagnoses of
hospitalised cerebrovascular events allowing datina of the location and type of
lesion.

The World Health Organization — MONItoring trendsida determinants of
CArdiovascular diseases (WHO-MONICA) project [7]shdemonstrated a large
variation between countries in case fatality réties proportion of fatalities occurring
within 28 days after onset of acute stroke), ragpdgnom 15% in Northern countries
to 50% in some Eastern European states. The iniplsaof these findings are that
the quality of acute stroke care varies betweemitms and that an improvement in
initial diagnosis, treatment and rehabilitation gnaammes may reduce case fatality
rates [6].

Lifetime costs of first-ever stroke are estimatadbatween 31,440 eurm the
Netherlands and 63,000 euro in Sweden, of whiclpitedscosts account for 45% in
the first year after a stroke [8,9]. It is estinththat hospital costs attributed to stroke
will increase by 1.5% per year [9].

Across Europe with its ageing population thera @essing need to cope with costs
increase and make stroke prevention and treatmenbaty to reduce the growing
health burden and lessen its socio-economic imjaagt

According to the Organisation for Economic Cooperatind Development (OECD),
it does not appear inevitable that longer life e&al higher costs. This is one of the
reasons why the health system should be largegntd to work on preventive
actions. Epidemiological studies have shown thaikst is preventable to a large

extent. Different preventive strategies can be @nmnted to a) reduce the
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occurrence and impact of stroke (through, for ims¢a the identification of
individuals at high risk of stroke such as hypestess, diabetics and smokers); b)
intensify treatment in people who have already e@rpeed a stroke or Transient

Ischaemic Attack (TIA); or ¢) improve rehabilitatio

At the European level, WHO, OECD and EUROSTAT (Statal Office of the
European Communities) collect simple indicatorsrgaliy, hospital discharge rates)

and process them into tables available on web-giteyw.euro.who.int/hfadp

www.oecd.orgwww.europa.eu.int/comm/eurostathese data are rarely comparable

due to the different methodology and the peculealtn system of each country.

1.2 Disease register

The objectives of a stroke population-based registéo (a) evaluate the frequency,
distribution and prognosis of the disease providimgicators such as attack rate,
incidence rate, prevalence and case fatality; g)pare trends in different countries;
(c) evaluate trends and changing pattern, outcandstreatment effectiveness; and
(d) monitor disease prevention programmes.

Focusing on the general population, a stroke registay provide a comprehensive
picture of stroke in the community, highlight prefi areas and suggest where there
are population groups at high risk and where treatnfacilities are most in need of
improvement. It may provide information needed kanphealthcare services and to
develop and test which methods are most usefubasia for preventive action.

The register includes all cases in a defined pajmawhether treated at home or in
hospital, in whichever season of the year or tihéhe day they may occur, and
would also include rapidly fatal cases unable txhethe medical service.

It is important that collection of information onspected events and application of
diagnostic criteria follow a standardised methodglan order to enable data

comparison in different areas of the same counttyetween different countries.
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To summarise, a population-based register is itérfdr health professionals and

policy makers and provides the means to underdiamaharacteristics, the burden

and the consequences of the disease in the paputatiough:

the monitoring of the occurrence of the disease {0 assess population
differences and trends in attack and incidences ratel in mortality over time);

the understanding of the differences and changéseimatural disease dynamics
between genders, age groups, social classes, effmuips, etc.;

the identification of vulnerable groups;

the monitoring of in- and out-of-hospital case ligga

the assessment of relations between disease iteidease-fatality and mortality;
the monitoring of the consequences of diseasedarcommunity in terms of drug
prescriptions and rehabilitation;

the monitoring of the utilisation of new diagnostools and treatments and their

impact.

This is crucial in order to:

develop health strategies and policies;
plan health services and health expenditures;
improve appropriate allocation of resources;

evaluate the effectiveness of interventions.

In order to provide this, a register must be vaédaValidation provides the means

to:

take into account bias from diagnostic practice$ @manges in coding systems;
trace the impact of new diagnostic tools and renitedn of events;

ensure data comparability within the register (idiferent sub-populations,
different time points, etc);

ensure data comparability with other registers witind between countries.

1.3 Historical background

The WHO Stroke Registewas the first attempt to collect data on strokethia

community in a uniform manner from countries witiffedent social, cultural, and
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environmental background. It lasted from May 19@1September 1974 and was a
joint undertaking of WHO and 15 collaborating cestin 10 countries from Asia,
Africa and Europe. About 2 million people were underveillance and data was
obtained from 6,395 new cases of stroke (3,270 amein3,125 women).

Fourteen of the centres covered the general populat defined geographical areas
and one centre covered an occupational group domgsisiainly of men below the
age of 55 years. No limitations of age and gendeevget in the study areas, except
for two centres in Sweden and Japan.

A stroke was defined as rapidly developing clinisgns of focal (at times global)
disturbance of cerebral function, lasting more tBdrhours or leading to death with
no apparent cause other than that of vasculamolidi].

The WHO MONICAProject [12,13] was started in the first half bEt1980s and
lasted until the first half of 1990s. Stroke registwere established in 17 centres in
10 countries.

Study populations were residents in geographiaddtyined areas and included men
and women ages 35 to 64 years, with an optionalisien of the 65 to 74 years
decade.

All stroke events in defined populations were asteedand validated according to a
common protocol and uniform criteridlmost 25,000 stroke events in more than 15

million person-yearg/ere analysed.

Stroke was definedas rapidly developed signs of focal (or gloldiBturbance of

cerebral function, lasting more than 24 hours (smiaterruptetby surgery or death),

with no apparent nonvascular causkhiscategory included patients presenting with

clinical signs and symptonmiggestive of subarachnoid haemorrhage, intracarebr
haemorrhageygr cerebral ischaemic infarction. This definitioxckided patient with
TIA or stroke events in cases of blood diseaserambtumors. Secondary stroke
caused by trauma was also excluded.

Up to 6-fold differences were observed in stroketality. Mortality declined in 8 of

14 populations in men and in 10 of 14 populationswiomen. An increase in
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mortality was observed in Eastern Europe. In theupadions with a declining trend,
about 2/3 of the change could be attributed toddirkein case fatality. In populations

with increasing mortality, the rise was explaingdab increase in case fatality.

1.4 Existing registers in Europe — an overview

The data collection for the international MONICAIdYy ended in 1994/95. Some
countries continued to collect data every yearJevbihers only periodically (every 5
years).

Presently, the existing registers in Europe addfgrdnt data collection procedures:
some registers are based on the procedures udbe MONICA study, others on
administrative databases with or without recorétdge, some are national and some
are regional. Different age groups are covered, dagree of validation of the
diagnostic information varies and in most registsrsuch less intensive than in the
MONICA study. The registers are used for differ@arposes and have different
strengths and limitations [14].

Tables 1, 2 and 3 give a brief overview of the txgsstroke registers in Europe. As
shown in Table 1, Denmark, Finland and Sweden haatenal stroke registers,
which are based on record linkage between hospegikters and cause of death
registers.

Table 2 shows regional population-based strokestex@: most of them are based on
a disease specific data collection comparable adM®NICA registers, while others
are based on other data collection methods.

Table 3 shows examples of registers based on datalealthcare institutions such
as General Practitioner (GP) and hospitals. Thegisters are not population-based
since they do not include out-of-hospital casesases not seen by GP and thus they
do not consider sudden death occurring out-of-hakpirhese registers are not
intended to assess disease occurrence but ratleeahkasate outcome and survival of
stroke patients.

It is worthwhile to mention the European Register &roke (EROS), a 4 year

prospective study across Europe aiming at estigatime impact of stroke
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understanding the factors underlying variation he guality of care and outcome
after stroke, and answering unresolved issues mgigiard to the influence of socio-
demographic, case-mix and stroke healthcare, guilittors on the variations in
health or stroke patients around Europe. The cidfesondon, Helsinki, Glasgow,
Edinburgh, St Petersburg, Kaunas, Warsaw, Dijonndvie Florence, Stockholm
participate in EROS [15].
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2. OBJECTIVES
The purpose of the EUROCISS Project is to providgeneral guide and updated

methods for the surveillance of stroke to thosedéuntries which lack appropriate
surveillance systems and therefore wish to implémaepopulation-based register in
order to produce comparable and reliable indicators

Taking into account developments in new diagnostitderia, treatment and
information technologies in recent years, this namrovides a standardised and
simple model for the implementation of a populatised register. It recommends
to start from a minimum data set and follow a skege procedure based on
standardised data collection, appropriate recoidtie and validation methods.

This manual is intended for investigators, healtbfgssionals, policy makers and
data collection staff interested in the surveillawot stroke.

Although in many countries data extracted from sosoeirces of information
(mortality and hospital discharge records [HDR]g amow available thanks to the
continuing process of computerisation, they arelyaeliable and comparable. These
data can produce reliable indicators only if properocessed and validated by
independent epidemiological sources.

This manual represents a valid tool to build theegodicators (attack rate, incidence,
case fatality) recommended by the EUROCISS Préesearch Group for inclusion
in the short list of health indicators set up by tBuropean Community Health
Indicators Monitoring (ECHIM) Project. This Projests launched in 2005 with the

aim of implementing health monitoring in EU [16].
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3. STRATEGY FOR SURVEILLANCE

3.1 Surveillance tools and types of registers

Surveillance is the ongoing, systematic collecti@malysis, interpretation and
dissemination of health information to health pssienals and policy makers.
Surveillance, defined as a continuous, and nobejor intermittent activity, differs
from monitoring [17,18].

Disease surveillance in a population can be dongusany different data sources
(Table 4). Most countries have national databasescauses of death and on
discharge diagnoses for hospitalised patients.

Mortality statistics have for many years been tr@mtool for comparing health and
disease patterns among countries and today stiflaire the only source of
information for some countries. They have also basad to monitor trends in
cerebrovascular disease and compare mortality aroomgtries. Since the 1950s, the
cause of death has been registered according téntemational Classification of
Diseases (ICD) to make data comparable. Differéagsdication of disease within
versions and different methods of ascertainmene tew to problems in comparison
between different revisions of ICD and/or simil&arsions among countries.

In recent years, routine statistics also includeschiirge diagnoses from
hospitalisation and, for some countries, visitetgpatient clinics coded according to
the same international classifications as the riityridata. Stroke can be extracted for
relevant populations and age groups and thesensoudtatistics are still very
important tools for monitoring the disease.

Many countries have also Health Interview Survegsith Examination Surveys
(HIS/HES). These surveys are primarily used for nooimg disease prevalence
(included cerebrovascular disease), prevalenceissf factors (health behaviour,
social network, environmental risk factors) anddafease consequences (disability,
reduced physical function, unemployment). They described in detail in the
Manual of Operations of CVD Surveys.

Few countries have an established disease-spatitike register which ensures a

more precise and valid monitoring of this disease.
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A population-based register is usually formed tigtolinkage of various sources of
information (mortality data, hospital discharge a@d’s records) and covers a
defined population (entire municipalities, regiomswhole country) and a specific
age group (35 to 74 or 35 to 64 years or all ages).

A population-based register should be used forsthgeillance of stroke morbidity
and mortality since it considers both fatal and-fatal events occurring in- and out-
of-hospital; therefore, it provides estimates oy kedicators such as attack rate and
case fatality. Incidence can be assessed if infooman first event is available. If
survival rates are available, prevalence can besass as well.

Case finding and validation procedures depend tenaadlection methods, healthcare
and financing system, and diagnostic criteria aapln the definition of events. The
accuracy of rates produced is related to the caendss and quality control of the
data collected for the numerator (death and hdsdischarge registers) and the
denominator (census or population register). Cotapkss also depends on tracing
subjects treated outside hospital (nursing homieicgletc.) and outside the area of
surveillance. The routine recording of diagnosey bwa problem for registration of
stroke: a large proportion of “new stroke diagnbsee merely sequelae of an old
stroke. This problem increases with ageing.

The definition of the event must take into accduoth the ICD codes reported in the
hospital discharge diagnoses (main or secondary)inothe causes of death
(underlying or secondary) and the duration of thené Stroke may occur more than
once and therefore it is necessary to consider fagthand recurrent events. In this
context, deaths occurring within 28 days are uguabinsidered to reflect the same
event [17] (See the definition of recurrent eventgaragraph 4.1).

A Personal Identification Number (PIN) is a strotapl in linkage procedures
between hospital discharge diagnoses, GP’s rec@wnd death certificates;
alternatively, multiple variables (e.g. name, date place of birth, gender, residence)

may be used for record linkage.

Specific Stroke Register
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The strength of this register lies in the posdipilif validating each single event
according to standardised diagnostic criteria ail@cting disease-specific clinical
and paraclinical data [19]. The weakness lies enfélct that data collection is
expensive and this kind of register can usuallynaéntained only for a limited period
of time in a defined population of reasonable sfe®other limitation is that a local or

regional register may not be representative ofathele country.

Identification of events can be obtained loyt pursuit or cold pursuit. Hot pursuit
means identifying case admissions to hospital bswéthin one or two days from
event onset and acquiring relevant information Isjtimg the ward or interviewing
the patient. Information bias is minimised by ti@ pursuitapproach as information
is collected immediately after the event. The pssds comparatively demanding in
terms of resources.

Cold pursuitimplies the use of routine and delayed proceduyesiéans of hospital
discharge and death records. The process is eastrless expensive thamot
pursuit the number of cases studied is typically smdlkrause discharge diagnoses
are more precise and specific than those on admisbut there is a possibility of
missing important information. Both methods aredue identify suspected events,
which are subsequently validated using specifigmstic criteria.

The specific stroke register is important sincealiects fatal and non-fatal events;
actually, official mortality statistics provide gnk limited and sometimes biased
picture of stroke in the population. A large prdpmr of stroke victims are left with
permanent disability; economic and human conseaseotstroke extend far beyond
what emerges from routine mortality data. The dpmestroke register, which allows
to assess incidence and prevalence, reflects liet#termortality the impact of stroke
in the community. Monitoring non-fatal stroke issasiated with a number of
problems, the most important being the completenéssse finding, especially in
areas where many stroke cases are not treatedspitddlo An extensive review of
stroke incidence registers showed that few of tpeovide reliable data [20]. Indeed,
it has been claimed that most of the differencestrioke mortality and incidence rates

reported to exist between populations are attrlidatio methodological bias.
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A specific stroke register provides standardisedl r@hable epidemiological data for
public health initiatives aimed at preventing theedse. It has been used in the WHO
MONICA Project, where uniform criteria for recordirtardiovascular disease have

been applied to 14 populations in 9 countries [14].

Register based on routine administrative data

Identification of events is based on linkage of tality data and HDR. The register
based on routine administrative ddtas existed for many years in the Northern
countries, where all individuals are identified &WPIN which allows record linkage
between different information sources. This regiggeeconomical, covers the whole
country, all age groups and collects large numbém®vents. The main objective of
administrative databases is to produce relevamissta to plan health services and
healthcare expenditure and to give internationatlynparable data on mortality,
causes of death and hospital admissions. The eediased on routine administrative
data is not primarily planned for research purpokaes is increasingly used in
epidemiological research. Its strength lies infdw that it covers the whole country
and the completeness is close to 100%. The weakiresa the fact that data are not
standardised to the same degree as in the dispasiie data collection and that
clinical and paraclinical data available are lirditdf used in research, this register
needs to be carefully validated. Stroke registaged on administrative data, such as
hospital discharges and deaths, have been empioy2ehmark and Finland in order
to obtain national rates of stroke incidence, nibtytaand case fatality [21,22]. A
similar approach is being investigated for usewe&en.

Studies on feasibility of combining data from rotihospital discharge and cause of
death registers have been performed in Finland: @% of hospitalised acute stroke
events (first and recurrent) included in the FidldONICA Stroke register were
found in the HDR with one of the stroke diagnoSds missing events were mainly
explained by errors in the PIN (leading to unsusftdsecord linkage) and different
practice of defining an event as hospitalised wtieath occurred in the emergency

room (leading to exclusion from the HDR) [21].
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In the past, hospitalisations for rehabilitationgmses were often coded using an ICD
code for acute stroke; with the introduction of KOversion, a separate diagnosis for
acute events and sequelae was made possible. Tingiale of stroke death also
differs between the specific stroke register ararttortality register: in the specific
stroke register the death is very strictly defimeda death occurring within 28 days
from the onset of event; on the contrary, deatltsiomg after 28 days from the onset
of symptoms are often coded as stroke in the miyrtaigister [21].

In studies assessing trends in stroke subtypeshtiege in the use of neuroimaging

examinations and autopsy frequency should be reghort

General Practitioner register

The great majority of health problems are managegrimary care and do not go
further into other levels of the healthcare systéhis is true especially for those less
serious problems which do not require hospitalisatiThe fact that primary
healthcare is generally the first and most fregyeuatlised health service makes
general practice a rich source of information. Tither emphasises the need for
monitoring health in primary care settings to havé&ll picture of health status of
populations. This is particularly necessary foolsty, which occurs especially among
elderly and in some countries patients with stratetreated at home even during the
acute phase: this makes the GP’s register a wvalitte of information for monitoring
stroke. Monitoring health in primary care shouldMewer not be seen in isolation
from other sources of information about health.

Essentially, there are two models for collectinglondity data in primary care. One is
based on episodes of care, recording data on etlbdpatient interactions, gathering
information on consultation rates and patterns lofical management; the other
focuses on specific disorders, using a limited neinds standardised case definitions
and attempting to assess the burden of diseaseutdtrle to those disorders in the
population in question. The first model is exemetf by the English General
Practice Research Database Programme [23,24], heduse of International

Classification of Primary Care, ICPC codes [25],levlthe second one is illustrated
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by the Morbidity Sentinel Stations Programme tleatow operational in several

European countries [26-28].

3.2 Target population

A population-based stroke register may cover a ahuguntry; where this is not
feasible, the population under surveillance wowjaidally be residents of a defined
region in the country. The target population shouleferably cover a well defined
geographical and administrative area or regionwhbich population data and vital
statistics are routinely collected and easily aldé each year. Both urban and rural
areas should be monitored: differences often exit regard to exposure to risk
factors, treatment of predisposing disease andsadodfacilities.

It is important that all cases among those witlhdesgce in the area are recorded even
if the case occurs outside the areanfpletenegs In the same way, all cases treated
at hospitals within the area but with residencesioigt the area must be excluded. If
this is not possible, it is important to give atireate of the magnitude of the loss of
cases and establish whether it could be changidgraaerfering with the validity of

the observed trends in the rates over a periogafsy

It is also important to consider to what extentaaga is representative for the whole
country ¢epresentativene¥s it could be representative according to the CVD
mortality rate, the distribution of risk factorso(soeconomic status and health
behaviour) and the distribution of health servi(gsecialised hospital, GP). In some

countries it might be better to start with higtkrarea.

The population to be monitored should be seleatedrder to produce estimates of
disease rates that are sufficiently robust frortatissical point of view, so that trends

can be established and data comparability ensured.

In general, it is necessary to select more than anea representative for socio-
economic or ethnic differencaa order to have a comprehensive picture for the
whole country, and a coordinating body betweenatieas is recommended to ensure

comparability.
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The target population should be selected takinddl@wing parameters into

account:

age:the age range covered by the MONICA Project wato3s4 years. As reported
in the final report, the EUROCISS Research Grougygssts the wider age range 35
to 74 years, or even up to 84 years of age whesilges considering that in patients
above 65 years of age more than half of the stelents occur. The age groups
recommended from EUROCISS Project to present mibybighd mortality are
decennia, in particular the age ranges 35 to 449 4%}, 55 to 64, 65 to 74 and 75 to
84. If administrative routine data are used, allsagre automatically included, but for
patients ages 85 and above the validity of thershatic information tends to be less
reliable. Age-standardised rates (35 to 74 ando384) are recommended using the
European Standard Population as reference.

Gender stroke is an important cause of death and disalnil men and women, and
the population should include both genders. Thezena major gender differences in
stroke presentation or management; mortality analityuof life at 6 months are

similar in women and men.
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Population size: to be eligible to participateairstroke population-based register, a
minimum of 300 stroke events per year in the pafh ages 45 to 74 years is
necessary. The size of the population under dlamee is determined by the

number of fatal and non-fatal events and the evatetin the age group concerned.
The minimum of 300 events (fatal and non-fatads tbeen established in order to
detect a decrease in mortality trend by 2% in evate per year. This means that
the population to be under surveillance could eabgtween approximately 1,200,000
(all ages) in low incidence country like Italy aagproximately 400,000 (all ages) in

a high incidence country like Finland, basing dadculation on female attack rate
usually lower than male attack rate. If more ara&senrolled, it would be desirable

that the same number of 300 total events is censitifor each single area.

Patient eligibility: an individual is consideredigéble for inclusion in a stroke
population-based register only if he/she is ragide the area under surveillance,
meets the selected age and had a stroke evem withdefined time period.

3.3 Data sources

To monitor stroke in the general population, théofeing sources of information
should be available at a minimummortality records with death certificates; and,
hospitalised discharge records with clinical infatran.

A special stroke register would typically includeseral sources of information.

Some events occur suddenly and are not able th teachospital and some non-fatal
cases may not be referred to hospital for treatmeanticularly those occurring to
very old individuals. Therefore, additional sourca® usually needed to achieve
complete information on all fatal and non-fatal mtge clinical pathology laboratory
(autopsy register), nursing home, clinic, emergencyambulance service, GP,

radiology unit (Table 5).

Death Certificate
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The death certificate provides complete data oal fatents and are collected in a
systematic and continuous way in all EU countridertality statistics are easily
accessible in all countries but are usually avélab a detailed and complete form
after 2-4 years.

The format of the death certificate varies from oy to country, but generally it
includes personal identification data, date andceplaf death (i.e. municipality,
nursing home, hospital or other) and causes ofhd@atderlying, immediate and
contributory). Causes of death are coded accotdnGD. Problems of temporal and
geographic comparisons derive from the differensioms of the ICD adopted over
time (7", 8", 9" 10" revision) and from different coding practices &l country.
Furthermore, diagnostic criteria for coding deadhtiicates are not defined at the
international level and the ICD nosologic and noapbic versions are updated every
10 years by the WHO.

Some countries code the underlying cause of dedyh o

The reliability of mortality data depends on themgbeteness and accuracy of the

vital registration system as well as the registratand coding of causes of death.

When the proportion of deaths coded'@sknown cause of dedtrs higher than 5%,

cause-specific mortality data should be used wdltion. The accuracy of the
recorded causes of death depends on the autopsy Thais rate varies largely
between countries and over time. In some countiiesautopsy rate has declined in
recent years, which is a problem for the use oftafity statistics in disease

surveillance.

Hospital Discharge Records
HDR give the number of hospitalisations for strokfjch are absolutely necessary
to monitor CVD. Moreover, clinical information amaedical care reported in hospital

documents are important for validation of events.
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Hospital discharge data are available in most EUntces, but in some countries
only as aggregated tables without detailed infoilomabn age and gender distribution
and without haemorrhagic and ischaemic stroke jparate diagnostic categories.
HDR include personal identification data, admissubate, type of hospitalisation
(urgent, ordinary or transfer to other structurayl alischarge diagnoses. Hospital
discharge diagnoses are coded by ICD codes (clyi€id-9 or ICD-10). For some
countries only a limited number of diagnoses isecbd

Problems in the assessment of a specific stroketeway arise when an acute event
is followed by a period of rehabilitation or a tsfer to other wards and the event
could be counted more than once (sequelae). HDRotlanclude emergency room
and private hospitals or nursing homes are onlded in some countries.

Discharge diagnoses are not validated on a rodtasts and validation studies are
necessary in all countries to check the diagnagiality. The validity of a hospital
discharge diagnosis may vary on the basis of patibaracteristics, geographical
region and type of hospital or clinic.

Hospital admission policies vary over time and plathe registration of the most
severe cases dying shortly after the arrival tohbgpital differs between hospitals,
depending on the administrative procedures condeotdospital admissions. HDR
may also include patients not resident in the areker surveillance.

The adoption of new diagnostic techniques, sucMB$ and CT-Scan, may cause
major changes in event rates estimated from HDRréfbre these techniques should
be taken into account when interpreting trends.

A further problem may derive from the use of DiagisoRelated Group (DRGIn
some countries, financing healthcare services sedan the DRG tariff system,
which is built on equal-resources criteria and aggtes events in major diagnostic
categories.

DRG may be useful in hospitals for acute eventsabeinot reliable for chronic

diseases requiring a long hospital stay and reilketimin, such as stroke.

Countries using the DRG system are Denmark, Finl&mdnce, Germany, Italy,

Norway, Portugal, Spain and Sweden. In order t@sssshe occurrence of stroke,
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HDR from all hospital departments should be usedifaihis is not possible at least
the following departments must be taken into cogrsition:

- intensive care (an intensive care unit, including type of acute medical unit);

medical (a general medical ward, including a gaoainit);

- neurological/neurosurgical (a general neurologigaid);

- rehabilitation (a specialised rehabilitation ueicept a rehabilitation stroke unit);
- stroke (acute and rehabilitation stroke units);

other (other units, e.g. radiology).

Autopsy register

Not all countries perform autopsy on suspecteduddsen deaths on a routine basis.
Autopsy is performed on violent deaths or on deatbsurring in hospital when
clinical diagnosis is undetermined. The first osgerformed by a forensic medicine
specialist, the second one by a pathologist ohtispital where death occurred. Data
from this register refer therefore to a low pereget of deaths but provide a more

valid diagnosis to complement the information répadon the death certificate.

Nursing home and clinic

The nursing home and clinic mainly provide datacases among older patients who
sometimes get care from these institutions withbaing admitted to hospital.
Therefore, information on events occurring in th&sing home can be critical,
especially if the register covers elderly patiefrissome countries rehabilitation after
an acute event is provided by the rehabilitationiciwhich may give information on

patients who have received the acute care outiseleegion.

Emergency and ambulance services

Data provided by emergency and ambulance servicesuaeful to integrate
information for register implementation since patse dying suddenly or
experiencing fatal stroke are not always able &zinehe hospital. These services are
able to provide data otherwise not obtainable, axlCT-Scan or MRI during the
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acute phase of the event or blood pressure measntebiood glucose, peripheral
oxygen saturation, body temperature and fluid ldafkevel of consciousness (fully
conscious; somnolent; semicomatose; comatose) arsgutar deficit at the time of
event occurrence in paucisymptomatic patients mefpto emergency services. The
need of very urgent medical treatment often makdsrmation partial but the
integration of these data with those from otherses of information contributes to

the implementation of the register.

General Practitioner Register
In some countries a GP register can be useful wiealing with events not
necessarily requiring hospitalisation. This is jgattrly important for the elderly

population.

Radiology unit
The role of the radiology unit (CT-scan or MRI)assupport in the identification of
non-hospitalised events, in the diagnosis of sttgke (haemorrhagic or ischaemic)

and in treatment.
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4. METHODS

4.1 Definition of events -Subtypes

There are three major stroke subgroups as follesestaemic stroke; intracerebral

haemorrhage; subarachnoid haemorrhage

Type

Caused by

Diagnosis based on

Ischaemic stroke

(ICD-9 434; ICD-10 163)

Sudden occlusion of arteries supplying the brairg
to a thrombus formed:

- directly at the site of occlusion

(thrombotic ischaemic stroke), or

- in another part of the circulatory system, wh
follows the blood stream until it obstructs arteria

the brain (embolic ischaemic stroke)

dNeuro imaging recordings

Note:it may not be possible
to decide clinically or
atadiologically whether it is a
thrombotic or embolic

ischaemic stroke.

Unspecified stroke

(ICD-9 436; ICD-10 164)

Intracerebral haemorrhage

(ICD-9 431, 432; ICD-10 161, 162)

Bleeding from one of the brain’s arteries

into the brain tissue

- Neuro imaging recordings

Subarachnoid haemorrhage

(ICD-9 430; ICD-10 160)

Arterial bleeding in the space between the two
meninges, pia mater and arachnoidea.

Note: Typical symptoms are sudden onset of very

- Neuro imaging, or

- Lumbar puncture

ess

severe headache and usually impaired consciousn

Modified from WHO STEPS Stroke Manual V2.1

It should be noted that each type differs with es$pto survival and long-term

disability.

General major symptoms

Symptoms should be of a presumed vascular origths&ould include one or more

of the following definite focal or global disturbees of the cerebral function:

- unilateral or bilateral motor impairment (includifagk of coordination);
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- unilateral or bilateral sensory impairment;

- aphasia/dysphasia (non-fluent speech);

- hemianopia (half-sided impairment of visual fields)
- forced gaze (conjugate deviation);

- apraxia of acute onset;

- ataxia of acute onset;

- perception deficit of acute onset.

Other symptoms
Other symptoms that may be present but are notuatiedor stroke diagnosis (often
resulting from other diseases or abnormalities sagldehydration, cardiac failure,
infections, dementia, and malnutrition) are asoiol:

- dizziness, vertigo;

- localised headache;

- blurred vision of both eyes;

- diplopia;

- dysarthria (slurred speech);

- impaired cognitive function (including confusion);

- impaired consciousness;

- seizures;

- dysphagia.

Subarachnoid haemorrhage
For subarachnoid haemorrhage at least one of thewfog must be present in
addition to the general major symptoms:
- recent subarachnoid hemorrhage, aneurysm or am@oos malformation
(necropsy/autopsy);
- blood in the Fissura Sylvii or between the froritddes or in the basal cistern

or in cerebral ventricles (CT or MRI);
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- blood stained cerebrospinal fluid (CSF) (>2000 bédod cells per mr),
aneurysm or an arteriovenous malformation (anggaya
- blood stained CSF (>2000 red blood cells pernaiso xanthochromic and

intra-cerebral haemorrhage (necropsy or CT-Scan).

Stroke-like symptoms

A broad range of other diseases may cause simijjarptoms, for example,
HIV/AIDS, tuberculosis, syphilis, intracerebral can. These diseases are known to
be able to cause focal neurologic disturbancestla@a@by mimic a stroke. Attention
to the development of symptoms is an importantofatd consider in order to avoid
other diseases being misinterpreted as vasculaasbksand leading to ineffective

preventive strategies.

Onset and survival

Stroke events are classifiedfast everor recurrent, with non-fatahndfatal

outcome:

- First ever stroke eventefers to people who have never had a strokerdéefo
- Recurrent stroke evenfor a new episode of symptoms to be counted as a
recurrent event, general stroke criteria must beame either:
- onsetis day 1 (one);
- anew stroke occurring afteB days is a new event.
If a patient experiences further acute symptomgestiye of stroke within 28 days of
the onset of a first episode and in the same chmtivertebral artery territory, this
second episode is not counted as a new stroke.event
Equally, if a patient experiences further acute styrms suggestive of stroke after 28
days of the onset of a first episode, this secqnsgoee is counted as a new stroke
event.
- Non-fatal stroke eventefers to patient surviving at least 28 daysratte onset

of the stroke symptoms.
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- Fatal stroke eventrefers to stroke causing death within 28 daysyhptoms
onset.

It should be noted that each event is registerpdragely.

4.2 Indicators

Attack rate

Attack rate is the total number of new cases (sgpdrinto subtypes and summed)
and recurrences per 100,000 target population byear. It is calculated using either
the main cause of hospitalisation or, in casesutfod-hospital deaths, the underlying
or contributory causes of death. It should be ndted in the case of stroke the
hospital discharge can sometimes be quite distam fthe onset of stroke event.
Therefore, a hospital discharge register aloneoisatways an accurate source of
information. Ideally, an in-patient inventory shdube checked at the end of each
year to identify patients who are hospitalisedsiwoke but not yet discharged [20].

Incidence rate

Incidence is the number of new cases per 100,00ettpopulation over 1 year [20].

Case-fatality

Case fatality is the proportion of events thatfatal by the 28 day.

The EUROCISS Project recommends for cerebrovaseyents 7 day and 28 day
case fatality. All in- and out-of-hospital fatal camon-fatal events are to be

considered as denominator.

4.3 Data collection methods

The different types of registers described in secB8.1 use different data collection

methods. Registers with disease-specific dataaalle can be divided into registers
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based on routine administrative data using recmikhgie, disease specific registers

using hot and cold pursuit and GP registers.

Stroke registers based on routine administrative d@a

In recent years, the development of computerisedrdelinkage has made it possible

to overcome obstacles in linking administrativeathaise.

Record linkage methods can be summarised into thread categoriesmanual
deterministicandprobabilistic
Manual matching is the oldest, most time-consuming andtnoostly method. In

general it is not a feasible option when large loiagas are involved.

Deterministic linkage matches records from two data sets (or teeords from
different locations in a single data set) usingnajue variable (e.g. PIN or hospital
chart number) or by full agreement of a set of cammariables (e.g. name, gender,
birth date).

Probabilistic linkage [29] is used to identify and link recorilem one data set to
corresponding records in another data set (or egords from different locations in a
single data set) on the basis of a calculatedssitati probability for a set of relevant
variables (e.g. name, gender, date of birth). Type of record linkage links records
with a specified high probability of match. The mmd requires detailed prior
knowledge about various measures of the relatiygortance of specific identifier
values in both files that are to be linked.

The main limitations of record linkage are thediftty in:

- obtaining administrative files for research purmosmortality data files are
usually available at the National Institute of &t#ats, while hospital discharge
data are available at the Ministry of Health. Thks®ls of data are anonymous
and therefore do not allow record linkage. Nomiilak are available at regional

level or at the sanitary units;
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- combining data: missing events are mainly explaimgérrors in PIN or in name;
they may lead to unsuccessful record linkage;

- defining and obtaining minimal data set (for matyal PIN; family and first
name; date and place of birth; gender; residene¢e @nd place of death;
underlying and secondary causes of death. For tabgpscharge diagnosis the
same variables should be considered together wiithission date and hospital
discharge diagnoses);

- obtaining necessary funds for processing large aidtrative files.

Nonetheless, record linkage studies provide evigleofc the statistics that could

become available with greater integration of adstrative databases.

The national stroke registers in the Northern coestuse record linkage between
Hospital Discharge Registers and Causes of DeatfisiRes as the basis for the
register. The linkage as such is easy becauseedPliN attached to every citizen in
the country. However, the linkage has to be folldwg many specific definitions of

how to handle primary and secondary diagnoses,riyirg and contributory causes

of death, transfer between hospitals with diffeeemt the diagnoses between the
admitting hospital and the hospital where the paitietransferred, how to define date
of attack, first time events and recurrences. Riactvays how to approach these

problems have been suggested from work carriethdtinland [21,22].

It is usually difficult to detect the incident casirst events): hospitalisation records
within the previous 5-7 years are reviewed to chémk disease; if no hospital

admission for stroke is found, then the stroke ddsetified is considered a first

event. Further problems may arise when estimatigds: for example the changes
in the use of neuroimaging examinations and autdpsguency can lead to an

overestimation of the number of events or makerterpretation of stroke subtypes
difficult.

Specific Stroke Registers

This kind of register uses hot and/or cold purswgthod for data collection.
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Hot pursuit[30]

This method of detecting events involves identidypatients acutely in hospital by
interviewing them directly. The problem with thisethod is that the data collection
technique is very difficult to standardise (e.gsad®tions of symptoms may vary
with the observer). Periods of staff shortages aidays may lead to loss of cases
that cannot be recovered and a large team is ndedselarch the wards for cases.
However, some information may be more complete thah obtainable from case
notes.

Notification of events should be instituted on atnoe basis checking admission
registers on the wards.

While the extreme forms of hot pursuit involve gejtthe information from the
patient acutely, an alternative is to use the hwsyat method to identify the patients
of interest and to mark their notes or list themriview later. An efficient reliable
routine is needed for picking up the case notesmtdentifiable point in their
processing.

A benefit of the hot pursuit method is that infotiroa on the diagnosis is collected
soon after admission. This has its limitations, Beer, as initial diagnosis can
sometimes be superseded by subsequent tests andmuite detailed investigation.
Residents hospitalised outside the area will alwagge to be registered by cold
pursuit, weeks or months later.

Cold pursuit30]

Use of discharge diagnoses rather than hospitalsathns is a more simple system
of identifying events for the study. Its advantagdhat it can be done months or
years after the event but it is limited becauseitii@mation in the case notes may
not be complete and the notes themselves may rextdassible.

Once the event has been identified and validasorequired, medical notes should be
obtained in order to extract the necessary infamnaiWhen a register is launched for
the first time, a plan for future evaluation ofrtds is recommended. This can be

achieved by continuous surveillance as part ofoader health information system or
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annual register repeated at 5 to 10 year interf&s.minimum recommended period
of observation is one complete calendar year becatugossible seasonal variation.
Combined approach

A mix of hot and cold pursuit ensures the most detepidentification of stroke
events.

Some of the patients must have been identifiedoas as possible after symptoms
onset with the possibility of direct examinatiorhile the remaining events are based
on routine data.

It is difficult to check up on a hot pursuit systeeveral months later, but discharge
lists can be used as a backup method to ensurethabot pursuit method had
detected all the diagnosed cases. Residents hosgritautside the area, and other
late-detected cases mean that a proportion of ewatitalways have to be registered

by cold pursuit, weeks or months later.

179



5. QUALITY CONTROL

Quality control of registers is extremely importafdr a valid monitoring and

comparison between regions and countries. Thetgudlthe register depends on:

completeness of coverage (sequence of events) amapleteness of

information;

internal validity;

external validity (representativeness).
The surveillance of stroke is complicated by thet that a number of cases is not
admitted to hospital, particularly in older age.eTidentification of cases in older
populations outside hospital is essential for acipee determination of occurrence.
These events are a combination of milder or moversestrokes than those admitted
to hospital and, consequently, their inclusionuefices incidence as well as case

fatality.

5.1 Completeness of coverage and completeness dbimation
Completeness of coverage means that all strokes dasthe target population are
included, i.e. events occurring independently ied outside the region. The register
has also to cover events whenever they occur da@ygnight or winter/summer as
well as events occurring outside hospital (e.g.dsuaddeath among patients who
never reach the hospital).

Completeness of information means that all relewaiormation has been registered
(e.g. place of treatment, date of admission, datischarge, PIN, gender, hospital
discharge diagnostic codes, intervention/procedwaes, department/ward, date of
birth).

The most important source of systematic bias immeding incidence is related to the
coverage of event registration. The registratiostesy must attempt to identify all
possible cases of the disease that have come tatté@ion of the existing medical
and medico-legal sources. The completeness of ewamitification (acute-care

hospital, primary healthcare, nursing home) andctimapleteness and availability of
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information, obtainable for each event recordingl ahagnosis, depend on the
existing standard of medical care: if the medi@kcsystem misses or misdiagnoses

cases, a register cannot remedy the omission.

When the event is defined (codes and duration)naly be possible to identify
duplicate coding and to take out information foalify control purposes. Duplicate
codes may include events transferred from one ¥eaathother, e.g. for rehabilitation.
In some cases, the duration of the admission ¥ steort (< 2 days) either because of
transferral or because of misclassification of diegnosis. These cases may also be
picked up for validation.

Cases not admitted to general hospitals are a gmolibr registration when the
system is based only on hospital records. Anotlmnrce of potential loss of
identification is private practice: private physics and hospitals may be less
cooperative than those in the public system; ingbei hospitals the staff may be more
sensitive to criticism and anxious to show how theyister medical documents. GP
case records are usually inadequate for full remjish because patients are
frequently looked after at home.

The identification of fatal events is in some wagd difficult than that of non-fatal
events. Whereas survivors may be loghm totality of inhabitants of the surveillance
area, death is unequivocal. However, the regismabf causes of death may not be
correct and needs to be validated. It is to be ergethat some stroke deaths occur
outside hospital. If the proportion of fatal eveot&led as hospitalised is very high it
may indicate incomplete registration of out-of-hitalpstroke deaths. High case
fatality may indicate loss of non-fatal cases.

The identification of potential events may be basadmany different data sources.
This may involve a considerable amount of recanddge, which is facilitated if PIN
is adopted.

Another problem relates to medical records, whas#ity may be variable: younger
patients may have had no other iliness episodeshentecords may be restricted to
the relevant stroke event. In older patient, thenidication of the event is more

complicated due to the existence of comorbidities.
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5.2 Internal validity

The most important question regarding validity anes the diagnostic information.
The diagnostic criteria for the event definitiore aralid if they measure the stroke
they claim to measure. Validation preferably evidaahe sensitivity, specificity and
predictive value of the registered diagnosis comgan a golden standard [19].
Validation studies of routine statistics have beanried out over the years with
heterogeneous results due to differences in metbggar reflecting true differences
in the validity of the routinely collected data Wween countries. Some studies have
been carried out comparing community registers wational statistics and data from
the MONICA project. These findings stress the intgoce of validating routine
mortality and hospital statistics against the malaegister to determinghether and
how they can be used to reflect true incidenceraadality [31]. Particular attention
in this type of validation should be given to sedamy discharge diagnosis or causes
of death, especially for diagnostic codes, in ortierdetect potentially hidden
cardiovascular diagnosis.

Consistency of coding with the diagnosis and caescy of coding/comparability of
the information for different areas of the counaagd over time represent other
problems for validation.

If it is not possible to validate all the diagnosesluded in the disease register or in
the mortality routine statistics, the objective falidation should be to evaluate a
sample of events. The sample should be distribatedg a full year in order to
ensure that potential seasonal or other time kklatgegiations of diagnostic patterns
are traced. The sample could include a feasibletitna of the 365 annual days
(working and weekend days). For examplenirdays per month, all consecutive
hospital admissions and deaths of eligible ICD saday be validated.

5.3 External validity (representativeness)
It is not essential that the whole country is cedeby a surveillance system but it is
essential that the registration system of eventsommplete with regard to events

occurring in the target population. It is importdant know how representative the
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register is for the whole country according to @D mortality rate, the distribution
of age and gender and of health determinants (socimic status and health
behaviour) and the distribution of health servigeecialised hospital, GP).

For the population chosen there must be good deapbgr data subject to at least
annual revision; inaccuracy may become apparems\adter the period being studied
because of the results of a decennial nationalusens

A careful description of the population characterss may help to describe how

representative the target population is for thelevicountry.

5.4 Methods to evaluate the diagnostic quality

Using the diagnostic criteria it is possible to lease if the diagnostic tools used to
establish application of valid methods are diffeéi€hot or cold pursuit is performed.
Validation of the diagnostic information recorded the register can include
examination of all events or of random samples. fdtevant register data must be
checked periodically by sampling, as it is usuabt feasible to check all the data
[31]. Validation has to be carried out by an epid#agical team not involved in the
patient’s treatment. For local registers with aitéd number of cases it may be
possible to validate each single event, while maioegisters for practical reasons
can only validate data based on random samplesspested cases recorded during a
selected period or during some days each montheléctson method consists of
choosing some days each month and evaluate altsewdrch have occurred in those
days, extracted either from hospital discharge aurtafity records, applying

diagnostic criteria. In this way, seasonal variatan be traced.

The most important phase is the evaluation of tlagristic information although

other information in the register also needs tinbkided in the validation.

In order to produce valid indicators, a conditioesiqua non is to allow access to

relevant medical records and routine raw data afthestatistics.
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In some cases it is possible to validate a regibierinking the register to an
independent data source, e.g. a high quality mxgist a small area within the region.

Criteria for validation of acute cerebrovascular exents
This manual of operations does not aim to improxistieg stroke definitions or
formulating new ones but only to suggest a debnitihat already exist and to ensure

comparability. According to the WHO criteria, steols defined asapidly developing

clinical signs of focal (or global) disturbancecarebral function lasting more than 24
hours (except in cases of sudden death or if thesldpment of symptoms is

interrupted by a surgical intervention), with ngoapent cause other than a vascular

origin’ [19,32]. Global clinical signs are accepted onhy dases of subarachnoid

haemorrhage or in patients with deep coma. Braimhs detected by CT-scan but not
accompanied by acute focal signs are not acce@exirake, nor are extradural and
subdural haemorrhages. Stroke cases with concanbitaim tumour, trauma or severe
blood disorders are also excluded [19]. Therefdwey features of the clinical
definition are as follows:

- sudden onset;

- neurological deficit;

- lasting 24 hours or longer;

- of presumed vascular origin.

The table below provides an example of some otlthgnoses that should be

considered for stroke registration.
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Stroke specific

Focal and global signs that could be

caused by stroke

* (Acute) strokeor (acute) cerebrovascular

episode

* Cerebrabr cerebellar embolus, thrombosi

or infarction

» Occlusion, thrombosisr embolus of

carotid, (pre) cerebralr vertebral artery
e Lacunar hemorrhager stroke

« Subarachnoid, (primary) intracerebral,

cerebellaor pontine hemorrhager stroke

* Ruptured berry aneurysm

* (Acute) hemiplegiar (acute)

hemiparesis

se Faint, fit, funny turn, (acute)

confusional state
* Loss of consciousness

« (Acute) dysphasia, dysarthria,

dyspraxia
« Homonymous hemianopia
* Amaurosis fugax

¢ Acute monocular blindness

A stroke case is recorded as fatal if death ocwitrgn the first 28 days.
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6. ETHICAL ISSUES

The Helsinki Declaration requires that biomediesearch with human subjects must
conform to generally accepted scientific principles

The“Recommendation n. R (97)5 of the committee ofstérs to EU member states
on the protection of medical dat433] gives guidelines to how medical data can be
registered, stored and used in a way that enswerigits and the fundamental
freedoms of the individual and in particular thghti to privacy.(Adopted by the
Committee of Ministers on 13 February 1997 at tBdtb meeting of the Ministers'
Deputies).

In the following the most important recommendatians presented.

“Medical data should be collected and processed bwihealth-care professionals,

or by individuals or bodies working on behalf ofahk-care professionals.
Individuals or bodies working on behalf of healtre professionals who collect and

process medical data should be subject to the salas of confidentiality incumbent

on health-care professionals, or to comparable swdé confidentiality

Therefore it is essential that a neurological ookst physician (or study nurse) with
proven experience in the field of cerebrovascuainvolved in the coordination of
the stroke register.

“‘Medical data shall be collected and processed yaahd lawfully and only for
specified purposes.

‘Medical data may be collected and processed:

a. if provided for by law for:

I. public health reasons; or
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i. subject to Principle 4.8 the prevention of a real danger or the
suppression of a specific criminal offence; or
iii. another important public interest; or
b. if permitted by law:
I. for preventive medical purposes or for diagnostic for
therapeutic purposes with regard to the data sctopr a
relative in the genetic line; or
ii. to safeguard the vital interests of the data subgecof a third
person; or
iii.  for the fulfilment of specific contractual obligatis; or
iv. to establish, exercise or defend a legal claim; or
c. if the data subject or his/her legal representativean authority or any person

or body provided for by law has given his/her coistor one or more

purposes, and in so far as domestic law does rmtige otherwis€’,

Whenever possible, medical data used for scientdgearch purposes should be
anonymous. Professional and scientific organisatias well as public authorities
should promote the development of techniques aocepiures securing anonymity.
However, if such anonymisation would make a sdientesearch project impossible,
and the project is to be carried out for legitimaieposes, it could be carried out with
personal data on condition that:

a. the data subject has given his/her informed eohd$or one or more research
purposes; or

b. when the data subject is a legally incapacitgtedson incapable of free decision,
and domestic law does not permit the data subjecadat on his/her own behalf,
his/her legal representative or an authority, oryamerson or body provided for by
law, has given his/her consent in the framework oésearch project related to the

medical condition or illness of the data subjeat; 0

" Processing of genetic data for the purpose oflial procedure or a criminal investigation should
be the subject of a specific law offering approjgrisafeguards.
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c. disclosure of data for the purpose of a defirsmentific research project

concerning an important public interest has beethatised by the body or bodies

designated by domestic law, but only if:

i. the data subject has not expressly opposed diselosnd

ii. despite reasonable efforts, it would be impracteah contact the data subject to
seek his consent; and

iii. the interests of the research project justify thimarisation; or

the scientific research is provided for by lamd constitutes a necessary measure for

public health reasons.

Record linkage between mortality and HDR is possiiol countries which have
adopted a PIN on a national level. Other nominaa dauch as name, gender, date
and place of birth) are usually available at aoegi level.

Record linkage is important to match admissions disdharges or admissions and
deaths, thus avoiding double counting which maypeden, for example, the same
patient transferred to another ward (e.g. from olegy to neurosurgery and then to
rehabilitation) is registered in the HDR more tloace.

Moreover, the identification of patient is essdnfiat the event validation when it is
necessary to collect and examine the history antcal documentation and to assess
case fatality at different intervals (6 months, €ar). Before starting any study, it is

recommended to seek approval from the local ethicommittee.
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7. ECONOMIC CONSIDERATION

Stroke is a costly disease because of the largdbeunf premature deaths, ongoing
disability in survivors, impact on families or cgreers and on health services

(treatment and rehabilitation).

Stroke is estimated to cost the EU economy &3 billion a year: around one-fifth

of the overall cost of CVD. Of the total cost ofaste in the EU, around 62% is due to
direct healthcare costs, 18% to productivity lossed 20% to the informal care of
people with stroke [1]. Cost considerations areemf$al before implementing a
population-based register.

Without a valid surveillance system, it is not pbksto plan and evaluate health
services for populations, implement interventiorts primary prevention, and
identify “vulnerable subgroups” in terms of burdefidisease such as the elderly, the
young, the poor, the unemployed. Surveillance aaduation mean a systematic way
of learning from experience and using it to impragrent activities and promote
better planning by careful selection of alternatif@r future actions and allocation of
resources. The economic benefit of a good surnedlasystem clearly exceeds the
cost of the registers.

A population-based register may be costly and tolpce meaningful data it needs to
be in operation for at least one year but preferdbt some years. However, the
importance of a valid and efficient stroke regigtestifies the high implementation
costs and the consequent need to find adequateciima

The register based on record linkage between adtrative databases is the most
cost-effective, but this register depends on tha daality of the Hospital Discharge
Register and the Cause of Death Register and alslbeopossibility of a valid record
linkage. In addition, methods need further evabratind implementation. Notably, if
the hospital discharge and mortality registers arailable for record linkage, the
costs for the linkage and dissemination of resateslow. The main costs for using
this methodology for assessment of stroke incideémeedefined population concerns

the need to perform regular validations of the dasgic information. It is
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recommended to include a basic epidemiologic teathe cost. Sometimes access to
data produces separate costs.

The register based on a disease specific datactiollds more expensive especially if
hot pursuit is used. Beside the cost mentioned @btbns type of register also needs
funding for the detailed prospective data collactamd for validation of diagnostic
information. The data collection includes: idemtdfiion of patients, reading medical
records, making inquiries to additional data sosirééing and validation of the data.
This means that a team of epidemiologists, numseslical doctors and informatics
dedicated to this work full time is needed. To gareexample, resources needed to
run the MONICA Project in Northern Sweden for theke registration included: 1
nurse working full time (full time i.e. 40 hours/eld; 1 medical secretary working
25% of full time; and 1 internist working 5% of Fulime [34]. It should be
recognised that this type of register usually @pienformation that permits analyses
of research questions beyond the monitoring ofkstiacidence, mortality and case
fatality. This may concern the role of risk factéws disease occurrence or the role of
treatment for survival in stroke patients. In therfdern countries registers based on
disease specific data collection have for sevemdry complemented national
administrative registers in providing a compreheagicture of the burden of stroke
in the population.
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8. IMPLEMENTATION — A STEPWISE PROCEDURE

This section describes the procedures needed tkenmemt a stroke register taking

into account the recommendations reported in tlasual of operations.

STEP 1. Define target population and routine data

Select a geographical administrative area with@ufagion big enough to provide
stable estimates. This means that a stable populati a representative area of
the country with 300 fatal and non-fatal strokergsen the age range 45 to 74
should be chosen.

Characterise population from a demographic poinviefv through a detailed
description of the characteristics of the poputationder surveillance, in
particular: demographic characteristics: (age amddgr distribution); socio-
cultural characteristics (educational level, ocdigme social group,
unemployment rate, migration, immigrants with ortheut citizenship);
characteristics of the healthcare system (speedli®ospital, GP, rehabilitation
clinic); macro and micro areas (urban and ruraliseBse frequency is often
different in macro areas of the country; a desnpbf difference in mortality
and risk factors allows to select those areas tonbleided in the surveillance
system. Within the population-based surveillancedgt the phenomenon of
immigration plays an important role, therefore irgrants coming from European
and extra-European countries resident in the stadda must be enrolled.
Geographical or administrative borders of the sillaree areas must be clearly
defined.

Analyse existing Hospital Discharge and Mortaligtal events in non-residents
occurring in the study area or admitted to hosjitdhe study area do not qualify.
Events of residents occurring out of the area dalityu Efforts must be made to

find them or to estimate the potential loss andtiweor not it could be changing
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and interfering with the validity of the observednds in rates over a period of

years.

- ldentify problems with these data: coverage, ICisiam, ICD codes, procedures,
DRG, unit of analysis (number of events or disckargnd/or number of patients),
PIN, coherence with previous studies, etc. Datasfiare often available in

detailed forms at the regional level.

When a register is launched for the first timeJangdor future follow-up to measure
trends is recommended. This can be achieved bytnoous surveillance as part of
a broader health information system or by annugilster repeated at 5 to 10 years

intervals.

STEP 2. Perform a pilot study and validate routinedata

Before starting a stroke register or a large seaéof linked administrative data, a
pilot study on available hospital discharge andtality data in a small area is

recommended in order to study the feasibility anddtimate internal validity.
Validation studies on available data include:

- estimation of coverage: comparison of differenttiroal data sets (electronic or
manual), number of patients treated in- and owreh, hospital/mortality ratios,

age and gender ratios, principal vs. secondaryamibdcedure diagnoses;

- validation of discharge diagnoses according to andsrd method (including
revision and abstraction of medical records) iraadom sample or in all cases
(including check of other related diagnoses);

- validation of mortality causes according to a staddnethod in a random sample
or in all cases;

- analysis of demography and representativenessdrém in comparison with the
region or country;

- selection of the age range of interest (35 to 73500 84).
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STEP 3. Carry out record linkage using administratve data

In the Northern countries where every citizen h&dNincluded in national registers
of hospital discharges and deaths, record linkagéht identification of stroke
events is efficient and reliable. For countriesahhhave not adopted the PIN it may
be much more difficult to perform this step. Filesse to be organised with the same

format and variables (family name, name, date ihpresidence and place of birth).
It is recommended to:

- explore the feasibility of record linkage withindpotal records - probabilistic or
deterministic approach or using PIN (within the samspital, among hospitals of
the area, among hospitals at regional or natianedl). When hospital records are
collected at regional or national level, it is pbksto collect events that occur
out-of-hospital,

- explore the feasibility of record linkage betweewspital records and mortality

register (probabilistic or deterministic approactusing PIN);

- explore the feasibility of linkage with other soescof information (e.g. GP, drug
reimbursement register). Not all GPs are organised networks, with
computerised documentation of patient history; wheey are, the definition of

events rarely use the same diagnostic criteria.

STEP 4. Set up a stroke register

After performing STEP 2 and 3, it is possible tolgea population-based stroke
register following A (record linkage between adrairative registers) or B (specific
stroke register).

A. Register based on routine administrative datetan record linkage:

- when the linkage procedure between hospital digehand mortality records is
feasible, it is important to define the event, theation, how to handle transfer

between hospitals with difference in the diagndsss/een the admitting hospital
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and the hospital where the patient is transfernesy to define first time events,
recurrent events, fatal ad non-fatal events etee (Baragraph 4.1). A linkage
system and a control for duplicate records shoelddi up;

validation of diagnostic information is recommendeda random sample of
sufficient size of the identified events, with tlestimation of sensitivity and
specificity and positive predictive value of thdided events;

target population data by age and gender are netmlexbtimate incidence,
recurrence, attack rate, case fatality and moytedites;

periodic validations should be performed.

. Specific Stroke Register:

set up a pilot population-based register with progtandardised protocol for
stroke and evaluate the pilot study results (cayeraompleteness of information
and diagnostic validity);

based on the results of the pilot study, set ufgasible, a full scale register and
decide whether to use hot or cold pursuit;

then, if feasible, design the full-scale registardet population, data collection

methods and validation procedures).

To set up a full scale register:

select one or more populations representativenfreégion or the country;

for each selected population set up a populatiGedaegister with approved
standardised protocol for stroke;

write a detailed protocol for the data collectioluding validation procedures
for each single case;

evaluate the coverage, representativeness and etaness of information;

use the results from the register to validate thministrative data.

STEP 5 Disseminate results

Set up a strategy for analysis of data and foredmsation of results;
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indicators of attack rate, incidence, case fataitgl other indicators defined in
EUROCISS phase | should be published yearly, enga aveb-site, according to

gender, age and other relevant characteristics;

use data for research. This is very important teus: a high quality of the

register over time. And a high quality register &a&nthe basis for good research.
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TABLE 1. NATIONAL POPULATION -BASED STROKE REGISTERS

Last . .
Country |Starting year | year ongoing Age range Target population Access data
: experience (x 1,000)
available
Men Women
Denmark 1978 2001 yes 35 t0 85+ 2,677 2,734 NIPH
Finland 1991 2003 yes 35t085+ 2,600 2,600 NIPH
Sweden 1994 2006 yes all 4,589 4,523 NBHW

NIPH, National Institute of Public Health
NBHW, National Board of Health and Welfare

Source: European J of Public Health 2003; 13 (Su§)pb5-60 (updated 2006)
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TABLE 2.REGIONAL POPULATION -BASED STROKE REGISTERS

. Last . Target
Country cof\/ree;z e St?égrr]g year e(;ngrci):arr]]%e r:r?ee population Access data
9 available | **P 9 (x 1,000)
Men | Women
Finland | FINSTROKE| 1993 1997 35to 85¢ 93 103 NIPH
. 6 "
France Dijon 1985 2004 Yes | onthss 69 81 CHU Dijon
University of
Qg
Germany Erlangen 1994 yes 18+ 49 51 Erlangen
Alexandra Hospital
Greece Arcadia 1993 1995 no 20+ 42 39 University of
Athens
8 areas
(North, yes (every Istituto Superiore d
Italy Centre and 1998 1999 5yrs) 35t0 74 4,500 Sanita
South Italy)
Norway 3 counties 1972 2002 yes all 1,000 Health Region West
Northern . 4 Umea University
Sweden Sweden 1985 | ongoing yes 25t0 7 160 162 Hospital

NIPH, National Institute of Public Health
CHU, Centre Hospitalier Universitaire

Source: European J of Public Health 2003; 13 (Su§)pb5-60 (updated 2006)

TABLE 3.EXAMPLES OF HEALTHCARE SERVICES -BASED STROKE REGISTERS IN
COUNTRIES PARTICIPATING IN THE EUROCISS PROJECT

Country Area Coverage £ Year Age range Access data
Greece . Alexandra Hospital, University of
(Athens) Regional 1992 18+ Athens
Greece . Alexandra Hospital, University of
(Arcadia) Regional 1993 20+ Athens
Hunaar The Centre for Health Information,
(HSR)y National 1996 all ages National Health Insurance Fund,
Department of Financial Informatics
. School of Public Health, University
Hungary (GP) Regional 1998 all ages of Debrecen
Institute of Psychiatry and
Poland :ele(_:ted 2001 all ages Neurology
ospitals
Warsaw
Sweden (Riks- all hospitals Department of Internal Medicine,
Stroke) (85) 1995 all ages Norrland Umea University Hospita]
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TABLE 4. METHODS FOR SURVEILLANCE OF CEREBROVASCULAR DISEA SE IN THE POPULATION

Type of registers/health surveys

Data sources

Data collection

Indicators

Specific stroke registers

Mortality
HDR
GP Records
Other sources

Collection of data including fatal and non fataées in and outside
hospital by hot/cold pursuit

Attack rate / Incidence rate / Prevalence/ C
fatality rate
Treatment
Years of life lived with disability (YLDS)
Estimate of long-term care needs

Registers based on routine
administrative data

Mortality registers
Hospital registers

Hospital discharge and mortality data unlinked vaithwithout validation

Mortality
Hospitalisation
Length of stay

Prescribed medication

Drug-dispensing registers

Extraction of hospital discharge and mortality daith record linkage
and with or without validation of a sample

Attack rate / Case fatality rate

GP based-registers

GP reports to national centi

es P ddEabases

Incidence rate / Prevalence

Surveys

Health interview and/or health

examination

Questionnaire and medical examination of randonufadion samples

Prevalence
Risk factors

197

as



TABLE 5. SOURCES OF INFORMATION

Data sources

Routine administrative
register

Specific stroke register

Death certificate

X

HDR

X

Autopsy register

Nursing home and clinic

Emergency and ambulance

GP register

Radiology

XXX X[ X | XX

(
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1. INTRODUCTION AND RATIONALE
1.1 Burden of disease

The most frequent forms of cardiovascular disegB¥D() are those of an
atherosclerotic origin, mainly Ischaemic Heart Bse (IHD), stroke, Heart

Failure (HF) and Peripheral Vascular Disease (PVD).

CVD clinically manifests itself in middle life aralder age, after exposure to risk
factors. Even though clinical onset is mainly ac@¥D often evolves gradually
and causes substantial loss of quality of lifealikty, and life long dependence
on health services and medications. The sociessadf CVD are substantial and
they are not only those directly related to heathcand social services, but also
include those linked to: a) illness benefits antfement; b) impact on families

and caregivers; and c) loss of years of produdiiee

Changes in society’s socio-economic conditions et concomitant influence

on lifestyles affect the level and evolution of C\Dpopulations and individuals,
in such a way that small changes in the prevaleicemmmon risk factors like

hypertension or smoking might have a large impacthe incidence of CVD [1].

However, the absolute number of patients in needsiig health services for
CVD conditions does not decrease to the same exteatto an increase in
survival and a growth in the proportion of oldeppke.

The magnitude of the problem contrasts with thealpaucity and poor quality of
data available on incidence and prevalence of C&{@gept for few rigorous but

limited studies carried out in certain geographaraias.

Leading causes of CVD morbidity and mortality arbland stroke. Just under
half of all deaths from CVD are from IHD and neaalyhird are from stroke, and
this is the case in almost all the European Unigld)(countries.

In 2005, all chronic diseases accounted for 72%heftotal global burden of

disease in the population ages 30 years and d&ldép. alone accounts for 20% of
global total Disability Adjusted Life Years (DALYsh those older than 30 years
of age [2].

In terms of health, acute events may mean an isicrganumber of dependent,

chronically ill and disabled people which may caumeeasing costs of healthcare

208



and strain the healthcare system. Despite thigrdew to the Organisation for
Economic Cooperation and Development (OECD), itsdoet appear inevitable
that longer life leads to higher costs. This is oheéhe reasons why the health
system should be largely oriented to work on préveractions.

Epidemiological studies have shown that CVD is preable to a large extent.
Public actions to lower the prevalence of riskdastin the population require a
clear understanding and knowledge of the magnitndieconsequences of CVD.
Once reliable data are available, different preivergtrategies can be

implemented to reduce the occurrence and impatisefse.

Health Interview and Health Examination SurveysJHES) to determine the
distributions, frequencies and determinants of CAfid their trends are essential

to plan and implement prevention and control progres.

1.2 Cardiovascular Disease Surveys

The objectives of a population health survey igvaluate the frequency and the
distribution of CVD and its risk factors, to evaleatrends and treatment
effectiveness, to estimate distribution and prewadeof high risk conditions and
to monitor prevention programmes and their effetess.

Focusing on the general population, surveys mayigeca comprehensive picture
of the disease in the community, highlight problaneas and suggest where
treatment facilities and strategies are most indnafeimprovement. They may
provide the information needed to plan healthcareises and to develop and test
which methods are most useful as a basis for pteneand treatment action.
These population-based surveys provide, as wdliabée additional information
that can be linked with the information generatgd dther sources such as
population-based registers.

Clinical and vital statistical studies have conitdx notably to the understanding
of causes and distribution of CVD, but their cosams usually require
verification by direct measurements on defined patpans. Moreover, certain
types of questions cannot be answered except thrthug conduct of specific

CVD surveys.
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CVD surveys are needed in order to understandhitheacteristics, the burden and
the consequences of the disease in the populdiongh:
- the monitoring of the occurrence of disease, i.adsess the population
differences and trends in disease prevalence owuer t
- the understanding of the differences and changdbematural disease
dynamics between genders, age groups, social slastbaic groups etc.;
- the identification of vulnerable groups;
- the monitoring of the consequences of diseasesicdimmunity;
- the monitoring of the utilisation of new diagnostanls and treatments
and their impact.
This is crucial in order to:
- develop health strategies and policies;
- plan health services and health expenditures;
- improve appropriate allocation of resources;
- evaluate the effectiveness of interventions.
Surveys must follow standardised procedures antiadstin order to:
- avoid biases from diagnostic fashions;
- ensure data comparability (different populationd aends);
- ensure data comparability with other surveys withim country;

- ensure international comparability.

1.3 Historical Background

The modern era of cardiovascular epidemiology bedtan the Second World
War with the establishment of a number of cohort sidWhat follows is a

brief description of some of the studies that hawatributed to our understanding

of CVD epidemiology.

The Framingham Studythe best-known study, and a model for many otheas
launched in the early 1950s. Several thousand menwaomen of all ages in
Framingham, a community near Boston, were examiioedcertain personal
suspected risk factors and followed-up for manyrydar coronary heart disease
(CHD). The most consistent and powerful of thesexplaining coronary risk

were cigarette smoking, hypertension, plasma lipiid overweight. The control
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of these factors has occupied a central role iftth@aomotion and public policy

[3].

The Seven Countries Stughas the first to compare CVD incidence and risk
factors using a common protocol and standardisdatadelogy in different
international populations (USA, Finland, the Nelaeds, Yugoslavia, Italy,
Greece, Japan). That study, launched at the eh@5éfs and following 12,000
men ages 40-59 years at baseline, found largeelites in dietary fat intake,

serum cholesterol and heart disease incidence ghtgiand morbidity).

The study was unique for its time in standardisatibmeasurements of diet, risk
factors and CVD, training its survey teams andregnblindfold coding, selecting

diagnostic criteria for the identification of dises and analysis of data [4].

The Whitehall Studyof almost 20,000 men ages 40-69 years examind@60s
and followed-up at regular intervals, is still bgicarried out (and since 1985
women have also been included). This study produogdrtant insight into the
determinants of health, highlighting the importaiméeghe social environment in
disease causation and cautioning against usingssstuencritically as an
explanation [5].

The MONItoring trends and determinants of CArdiovasculseaseMONICA)
Study from the mid-1980s to mid-1990s, monitored corgrevents and classic
risk factors for CHD in 38 populations from 21 ctues. Population surveys to
estimate trends in risk factors were carried oumien and women ages 35-64
years.

Risk factors were measured with standard procedimesg two surveys based
on independent probability samples of the poputasibthe beginning and the end
of the 10-year period, generally with a third syrwethe middle [1].

1.4 Existing Surveys in EUROCISS member countries a brief

overview
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Table 1 and 2 provide a description of the maiveys on CVD. Almost all these
do not specifically focus on CVD but are generalltiesurveys, where CVD is
monitored as part of the overall health monitorifighe population (i.e. as part of
the national health survey). As shown in TableHg HES periodicity varies
among countries. Methods of data collection incladecific questions and/or the
London School of Hygiene and Tropical Medicine (LBW) questionnaire for
the evaluation of symptoms, medical examinationEledtrocardiogram (ECG).
HIS are included in Table 2; they usually reponidfngs from general questions
on health conditions elicited through the use d¢fa@gministered questionnaires.
Therefore, some conditions such as the prevalehtsgpertension and diabetes
could be underestimated given that only a partiabetics and hypertensives are
aware of their condition [6].

The source of all information reported in thesddsls the questionnaire filled in
by each EUROCISS Project partner. Data have besh pdated in 2006,

therefore any change occurred after this time pagamot reported.
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2. OBJECTIVES
The purpose of the EUROCISS Project is to providemeral guide and updated

methods for the surveillance of CVD to those EU rtges which lack
appropriate surveillance systems and therefore wigherform a survey in order
to produce comparable and reliable indicators.

This manual represents a useful tool to estimat® @kévalence, a core indicator
recommended by the EUROCISS Project research Gooupclusion in the short
list of health indicators set up by the Europeam@unity Health Indicators
Monitoring (ECHIM) Project. This Project was lauechin 2005 with the aim of
implementing health monitoring in EU [7].

The procedures illustrated in this manual are aesigwith the main goal of
simplicity and ease of implementatio8tarting from a minimum data set and
following a step-wise procedure, a standardisedehfmt the implementation of

surveys is provided.

These Survey procedures are aimed at describingréwalence of the following
CVD conditions: Myocardial Infarction (MI); HF; Amga Pectoris (AP);
Peripheral Arterial Disease (PAD); Stroke; and IHD.

More detailed surveys may collect information oskrifactors, social and

demographic variables of population.
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3. STRATEGY FOR SURVEILLANCE
3.1 Surveillance methods and types of registers

Surveillance is the ongoing, systematic collectianalysis, interpretation and
dissemination of health information to health pssienals and policy makers.
Surveillance, defined as a continuous, and notoéfsor intermittent activity,
differs from monitoring [8,9].

Disease surveillance in a population can be donegusiany different data
sources (Table 3). Most countries have nationalietes on causes of death and
on discharge diagnoses for hospitalised patients.

Mortality statistics have for many years been tre@miool for monitoring CVD
trends and comparing health, disease pattern anthlio within and between
countries. Causes of death are coded accordingetéinternational Classification
of Diseases (ICD) to make data comparable amongtges but the different
ICD versions adopted by countries and differenthoé$ of ascertainment have
led to problems in comparison.

In recent years routine statistics have also iredudospital discharge diagnoses
which, in some countries, are coded according ¢osdime ICD as the mortality
data.

Many countries have also HIS/ HES. These survegs pgimarily used for
monitoring CVD prevalence, risk factors (health d@a&bur, social network,
environmental risk factors) and disease consequsdiacgability, reduced physical

function, unemployment).

Relationship between Registers and Surveys

HIS and HES were developed to supplement informatimllected from routine

information systems with additional details on sedemographic characteristics,
data on risk factors and physical/biological measwents in order to develop
consistent public health policies. Based on thérsebrts (HIS) and with the

added benefit of physical examinations (e.g. blpoglssure) and/or biological
measurements (e.g. serum cholesterol) (HES), ssimegble policy makers to set

priorities and to monitor trends in the healthiad population.
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Data for health monitoring, including monitoring 6D, can be obtained from
both registers and surveys; these instruments @neit each other, since one
has limitations not present in the other.

In general, institutional-based registers such aspital discharge or General
Practitioner’s (GP) register can provide an ovewien treated morbidity and
suggest hypotheses for further investigations. @ygses of registers are valuable
for healthcare services evaluation, but are noficsemt for health monitoring
purposes. There are two main reasons for thistlyfirsegisters are subject to
selection bias, as health service users differ friita general population.
Secondly, estimates of prevalence are difficulbldain, as the denominator (i.e.
total number of patients seen within a particularet period) remains unclear or
must be approximated; in addition, the nhumerat@oimetimes also questionable
due to the lack of exhaustivity of the registratiprocess. Population-based
register can partly overcome this problem, but cage remains a major concern.
Population health surveys can overcome much ofs#lection bias affecting
register data, provided that participation rateg digh in all population
subgroups. The added value of a population-basedeysus the horizontal
approach of data collection, enabling the collectd a wealth of information on
health and its determinants: health status, healterminants, personal
characteristics, uptake of services, etc. The ganabus collection of these
elements from the same person makes it possibgbeaituce a global picture of
the health of the population, identifying prioritgreas for treatment and
prevention. In addition, when data are periodicgbdyhered over time, changes in
health and effects of health policies and interagrst can be monitored.

The population health survey brings together thguments for an increased
investment in health promotion and prevention, eattnalisation on healthcare
and expenditure. This information thus provides cavgrful framework for a
rational policy decision-making process.

On the other hand, the results of health surveye t@abe interpreted with caution
as compared with more objective data coming frogasters or routine statistics.
Selection bias may result from non-response duethttse who refuse to

participate or could not be reached. As data atleated in a sample of the
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population, statistical methods have to be appliaking into account the
sampling design in order to interpret the resulsqaiately. In addition, due to the
relatively small sample size, health surveys angalls not suitable for health
monitoring in small geographic areas. For thesepqaes, particular surveys
targeted to special populations or applying smadkamethodology are more

appropriate techniques.

Health Information Surveys and Health Examination Surveys

HIS may be part of a permanent system of datactale at a national or regional
level. They can be repeated periodically, in a mample of the population, or
follow up over time all or a subgroup of those w#ted at baseline. One of the
main characteristics of a survey is that most a thformation gathered is
provided by the individuals themselves, with alle tipotential subjectivity
involved. Their experience and how they feel iratieh to their own health status
plays a major role, as well as the level of knowkedhey have about it. Medical
diagnoses refer to the declaration of a person amsg the question: ‘Has a
doctor ever told you that you have ...?" without arbjective verification of the
diagnosis by medical records; in some instancesdtigeported information may
not be sufficient to assess CVD morbidity. On thteo hand, not only the
conditions are considered, but there is also tresipdity of investigating their
impact on the functional status of the respondémmnce functionality and
disability related to the disease are also imporigsues that can be investigated
by a survey.

Self-reported information on disease can be motabte if integrated with
questions on drug specific consumption.

HES are designed to investigate health issues: alatacollected using survey
guestionnaires; in addition, physical examinatiom/ar biological testing are
carried out to obtain objective measurements to ptement the subjective
reporting of individuals.

A HIS/HES can vary in size and complexity, from emterview with a few
measurements and/or blood assay to a comprehemsalth examination taking

several hours to complete. Some CVD risk factons oaly be identified by
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clinical measurements such as blood pressure, bilpidd, blood glucose. ECG is
also an important tool to assess CVD, in partictdadetect an old myocardial
infarction, atrioventricular conduction defectsyyinmias and left ventricular
hypertrophy. It can be read according to the MiotesCode, that changes
gualitative diagnoses into quantitative results;fant, Minnesota Code allows
researchers to measure waves magnitude and dueatebto transform them into
numerical measures [10]. More clinical informatican be obtained by clinical
examinations carried out by nurses and doctors,clwhenables the actual
prevalence of many CVD conditions to be assessadd+held echocardiography
is recommended to make a reliable diagnosis of Hf. [

High costs of clinical examination make HES difficto carry out; only few HIS
and HES use properly standardised and sensitivdhadgtto assess CVD
morbidity.

Ad hocCVD surveys provide important information on riskcfors and disease
prevalence but are seldom representative of thdenmtmuntry. They are usually
conducted on adults and often have some age ce-off exclude subjects older
than 70 years). Their reliability depends greatty the participation rate and
methodologies adopted. If conducted in represemtgopulation samplead hoc
CVD surveys may provide a reliable estimation offCprevalence. Standardised
procedures and methods are available, such as ubstignnaires from the
LSHTM used to identify effort AP, old MI and interttent claudication (IC).
These have been used for many years in populatimhes and are available in
different languages. They may evaluate the pres@&iceymptoms, of great
importance for the health system when evaluatiregbilrden of disease, because
they record not only the acute manifestations pfevious disease (for example
old MI), but also the symptoms (for example cheshpwhich contribute to the
use of health services and to health costs.
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4. MINIMUM SET OF QUESTIONS FOR HEALTH
INTERVIEW SURVEYS

Detailed guidelines about population health sudesign and methods are
provided in other publications [12]. A documentguwoed by the Statistical
Office of the European Communities (EUROSTAT) Taskce 2 is available on
the website europa.eu.int/comm/eurostat [13]. Tasiual provides further
indications specific for HIS on CVD questions.

Self-completed questionnaires, direct interviewdmanistered questions and
telephone interviews are common methods used teatoinformation from
individuals enrolled. Questionnaire design depenals the method of
administration and questionnaires need to be vaitia

As a general recommendation, a strategy for suaweé would be to use a
national population health survey as the instrumehtchoice to collect
information on CVD risk factors and prevalence. Animum set of questions
should be included (short module), together withoager and more detailed
module to be administered periodically, for examgtery 5-10 years.

Essential items to be recorded in any survey atendme, gender, marital status,
date of birth, area of residence, identificatiormiver, date of interview and
identity of the interviewer. In order to respecivpcy and confidentiality of
respondent, full name, area of residence, ideatiba number and exact day of
birth are never disclosed; even if the respondevisginformed consent, the
anonymity is preserved (especially in the casesnbgive health data). Recording
the Personal Identification Number (PIN), whichused by the national health
service, makes it possible to link data collectath iospital discharge records
(HDR) or death certificate, eventually for the &ll-up. Educational level
(expressed as years of education) and occupat@assification are important
because CVD recognises a Socioeconomic Positio®)($luence (See also
Section 6.3) [14].

The most important outcome measures in surveyssinmates of the prevalence
of CVD (old MI, AP, IC, HF, Stroke). These can hatained by asking directly
about each condition, or can be measured indiréotlyugh questions to assess
symptoms. When designing a questionnaire to obgaioh estimates, it is
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important to consider that all current techniquasrheasuring the prevalence of
CVD have some limitations, for example symptom ¢joesaires have poor

specificity for IHD and cannot be relied upon fapgs-cultural comparisons of
prevalence. The comparison of prevalence estimbts®d on a history of
diagnosed heart disease may be biased by diffesancaccess to medical care
and diagnostic facilities. If HIS can be combinedthwHES, the addition of

clinical examinations can improve on the estimdtes.example, ECG criteria for
prevalence of IHD (standardised through use of Ma&mta coding) are more
likely to yield unbiased comparisons of prevaletian questionnaire alone.

The minimum set of questions and recommendatiomseéxh condition are

reported below. Irrespective of presence of symptothe presence of the
condition diagnosed by a doctor, together withuke of medication to treat the
condition, should be considered indicative of theespnce of the disease.
Moreover, questions like “Have you ever told byactdr that you had ...heart
disease?” can be followed by questions about tlagndistic and therapeutic
procedures performed (Percutaneous Transluminar@oy Angioplasty -PTCA-

; Coronary Artery Bypass Grafting -CABG-; specifiredication).

4.1 Angina Pectoris

AP is the commonest symptom of IHD. To assess angnminimum set of
standard questions (A. Recommended Questiontheostandard WHO (World
Health Organization)/LSHTM questionnaire (B: Recoemaled Questionnaire)
can be used. The standard questionnaire of the M5k§Ee Appendix | for the
original version including diagnostic criteria) hdgen widely used; it was
originally validated in men against clinical diages, but it is a questionnaire that
records symptoms in a standardised manner (chestr@iéeved by rest) rather
than the presence of disease. Especially in wortlen,questionnaire fails to
distinguish coronary from non-coronary symptomg.[The questionnaire is also
not recommended for use in older people [16]. Anyvpaiesently it represents the
standardised tool translated in all languages.

A. Recommended gquestions

Have you ever been told by a doctor that you hagirenpectoris?
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If Yes: [How old were you when you had the first attack?]
[Have you had an attack in the past 12 months?]
Are you currently (in the last 2 week) taking angdmines, tablets or pills
because of your angina pectoris?
If Yes: [Name the medicines you are taking]
Interventions (CABG, PTCA):
Have you ever undergone any surgery procedure secatiyour condition?
If Yes: [How long ago was it?]
[What type of surgery did you undergo?]

Angioplasty (balloon treatment for angina pe&pri
CABG

Other |

B. Recommended Questionnaire

Chest Pain on Effor LSHTM questionnaire

Note: please do not proceed to next question if ymswer is marked with asterisk (*)

- Have you ever had any pain or discomfort in yowesti
—Yes(ask next question)
- No’
- Do you get it when you walk uphill or hurry?
—Yes
—No”
— Never hurry
- Do you get it when you walk at an ordinary pacéhatlevel?
-Yes
—No
- What do you do if you get it while you are walking?
— Stopor slow down
— Carry on
Record ‘Stop or slow down’ if subject carries oreafaking nitroglycerine

- If you stand still, what happens to it?
— Relieved
—Not relieved

If relieved:
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- How soon?
— 10 minutes or less
—More than 10 minutes

- Will you show me where it was?
—Sternum (upper or middle)
— Sternum (lower)
—Left anterior chest
—Left arm
— Other

- Do you feel it anywhere else?
—Yes
—No

- Did you see a doctor because of this pain (or digoot)?
-Yes
—No

If yes, what did he say it was?

4.2 Myocardial Infarction
To assess an old MI standard questions (A. Recomete@Questions) ahe Rose
questionnaire (B: Recommended Questionnaire) carsée as well.

A. Recommended questions

Have you ever been told by a doctor that you hadcarglial infarction (heart
attack)?
If Yes: [How old were you when you had the first attack?]
[Have you had an attack in the past 12 months?]
Are you currently (in the last 2 week) taking angdmines, tablets or pills
because of your myocardial infarction?
If Yes: [Name the medicines you are taking]
Interventions (CABG, PTCA):
Have you ever undergone any surgery or operatiaabge of your condition?
If Yes: [How long ago was it?]
[What type of surgery did you undergo?]

[Angioplasty (balloon treatment for angina)
CABG
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Other]

B. Recommended Questionnaire

Possible Infarction LSHTM questionnaire

- Have you ever had a severe pain across the fwbyour chest lasting for half an hour at

more?

—Yes

- No

- Did you see a doctor because of this pain?
—Yes

- No

If Yes: [What did he say it was?]

[How many of these attacks have you had?]

1% attack: date duration of pain
2" attack date duration of pain
3¢ attack date duration of pain
4" attack date duration of pain

nd

4.3 Stroke

It is difficult to use a questionnaire survey toasere the prevalence of an old
cerebrovascular accident: many patients with steskeunable to participate (they
are not able to reach the place of screening oha@spitalised/in a long-term care
home or are too impaired). For these reasonsegifrtstitutionalised population is

not included in the survey, stroke registers areentikely to yield valid data.

Recommended gquestions

Have you ever been told by a doctor that you hatiake?
If Yes: [How old were you when you had your stroke?]
[Have you had a stroke in the past 12 months?]
Are you currently (in the last 2 weeks) taking amgdicines, tablets or pills because of
your stroke?

If Yes: [Name the medicines you are taking]

4.4 Heart Failure

222



No validated set of questions to assess symptonkf-oéxists, since symptoms
are not sufficiently specific for the disease. Hgopean Society of Cardiology
provided guidelines for the diagnosis of heartuiialfor use in clinical practice
and epidemiological surveys [17]. According to theguidelines, objective
evidence of cardiac dysfunction has to be preseestablish the presence of heart
failure, in particular: presence of symptoms of [#E rest or during exercise),
objective evidence (preferably by echocardiograpify¥ystolic and/or diastolic
cardiac dysfunction (at rest) and, in cases whaee diagnosis is in doubt,
response to treatment directed towards HF. Theepoesof shortness of breath or
fatigue can be assessed by means of the WHO quamesiie [12], but a clinical
examination is required to verify the presence il swelling and pulmonary
crepitations or rhonchi.

Recommended gquestions

Have you ever been told by a doctor that you hadtHailure?
If Yes: [How old were you when you suffered from heartfel?]
[Have you suffered from heart failure in the pastrighths?
Are you currently (in the last 2 weeks) taking angdicines, tablets or pills
because of your heart failure?

If Yes: [Name the medicines you are taking]

4.5 I ntermittent Claudication
IC is the commonest symptom of PAD. To assess RATM questionnaire is
recommended.

Recommended guestionnaire

Intermittent Claudication LSHTM questionnaire

Note: please do not proceed to next question if ymswer is marked with asterisk (*)

- Do you get pain in either leg on walking?

—Yes

—No’

- Does this pain ever begin when you are standiitigos sitting?
- Yes

- No

- In what part of your leg do you feel it?
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— Pain includes calf/calves

— Pain does not include calf/calves
If calves not mentioned, ask: Anywhere else?

If calves not mentioned, ask: Anywhere else?

- Do you get it if you walk uphill or hurry?

—Yes

—No’

— Never hurries or walks uphill

- Do you get it if you walk at an ordinary pacetbe level?
—Yes

- No

Does the pain ever disappear while you are walking?
- Yes

—No

- What do you do if you get it when you are walRing
— Stop or slow down

— Carry on

- What happens to it if you stand still?

— Relieved

— Not relieved

- How soon?

— 10 minutes or less

— More than 10 minutes

The set of questions asking about each doctor-desgh condition is further

summarised in Table 4A.

4.6 Other relevant topics

Measurement ofQuality of Life (QoL) and disability are relevant for health
policy and disease burden in the population. Varistandard questionnaires are
available for measuring quality of life and functah capacity (e.g. SF36/SF12,
EUROQOL).

Family history asks whether a first-degree relative (parentjrgibbr offspring)

was ever diagnosed with a premature (<55 yearsen, |65 years in women)
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coronary or stroke event. It is also important pecfy the number of cases and
the number of brothers/sisters and sons.

The minimum information to be collected anedical history should include
diagnoses of hypertension, dislipidemia, diabetesraedications currently used.
It is helpful to ask participants to bring medicatiwith them at the screening so
that names can be accurately recorded.

Recommended questiormiggested by the European Health Risk Monitoring
(EHRM) [18] are:

Hypertension

When was your blood pressure last measured by lthheafessional?
-Within the past 12 months
-1-5 years ago

-Not within the past 5 years

Have you been told by a health professional inghst year (12 months) that you have
elevated blood pressure or hypertension?

-Yes

-No

-Uncertain

Are you currently taking medication prescribed byogtor to lower your blood
pressure?

-Yes

-No

-Uncertain

Has a doctor in the past year ordered you to chayme way of life, in order to lower
your blood pressure?

-Yes

-No

-Uncertain

Cholesterol

225



When was your blood cholesterol last measured?
-Within the past 12 months
-1-5 years ago

-Not within the past 5 years

Have you been told by a health professional ingihst year (12 months) that you have
raised (elevated) blood cholesterol?

-Yes

-No

-Uncertain

Are you currently taking medication prescribed byogtor to lower your blood
cholesterol level?

-Yes

-No

-Uncertain

Has a doctor in the past year ordered you to chayme lifestyle in order to lower your
total blood cholesterol?

-Yes

-No

-Uncertain

Diabetes

Have you ever been told by a doctor that you hdakeetes?
-Yes
-No

-Uncertain
Are you currently taking insulin or pills to contrdiabetes?
-Yes

-No

-Uncertain
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Medications taken by participants should be coded according the
pharmacological classification. See Anatomical &pewutic Chemical (ATC)
classification for Cardiovascular System at the lofeing website:

http://www.whocc.no.

The set of recommended questions for CVD risk facéwe further summarised in
Table 4B.

Standard questions @moking, drinking, physical activity, diet exist and can

be found in several HIS/HES [19].

Already existing questions should be reviewed aseduwhen possible, before
starting to create new questions. Other Health koinig Projects, in particular
the EHRM Project [18], reviewed the measurementomals of national health

surveys in Europe and provided recommendationshi®measurement of major

chronic disease risk factors
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5. MINIMUM SET OF EXAMINATIONS FOR HEALTH
EXAMINATION SURVEYS

A step by step approach is recommended, takingaotount time and budgetary
restraints. Priorities on a minimum set of questiand examinations to include
should be based on public health criteria, startingm a basic set of
questions/examinations and building up layers ohglexity on the basis of user
needs and available resources. A stepwise appregachposed in Table 5.
Measurements based on physical examination are ranedifficult to
standardise. For example, a clinical examinatidless accurate than an ECG for
a diagnosis of arrhythmias. However, special egeipnmay be difficult and
cumbersome to use, specialised personnel may red® temployed and the
procedure may be costly, time consuming and demgnftlir the respondent.
Hence, when cheap and quick measurements exisstweyd be the first choice.
Where a method exists, but is expensive, it cansed in a sub-sample to validate
estimates obtained from less costly techniques (eagst and hip circumference
for visceral fat distribution instead of a tomodmgp

Each measurement should be standardised and gthaggiroved, which means

easy to perform, not expensive and without riskarim to the patient.

5.1 Risk factors

The minimum set of measurements should includecatdrs for risk factors, in
particular: arterial blood pressure, anthropomatmgasurements (height, weight
and waist circumference) and a blood sample (fgidliand glucose
measurements).

Protocols and operational guidelines for these mreasents have been published
as part of the EHRM Project [18]. A brief summafymethods to measure major
risk factors follows below:

Arterial blood pressure — Blood pressure should be measured by a quahiiese
or physician, before drawing blood, applying therapriate cuff (normal of for
obese persons) on the right arm, with a mercuryy@plomanometer, or a

validated automated device, with the participattingj, after 4 minutes rest. Three
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consecutive measurements should be performed amdnttean (or the mean of
the second and third) used in the analysis.

Anthropometric measurements — These should be measured with subjects
wearing light clothing.Height and weight. A wall height ruler and a standard
electronic scale should be used for height and Weggpectively. Data should be
computed in the body mass index (BMI = weight indigded by the square of
the height in metresyVaist circumference —should be measured in cm by means
of an insertion tape passed around the waist, el@fas the mid point between the
iliac crest and the costal margiFhe subject should be in the standing position.
Laboratory tests — Total cholesterol and HDL-Cholesterol levels ddobe
assayed on non-fasting blood samples into a latmyraertified for lipid tests by
the Cholesterol Reference Method Laboratory Netwdkycemia should be
assessed taking a blood sample after eight hostiada

Recommended procedures for more specialised CVDispéests are detailed
below. The selection of these measurements wilkdeémn the specific questions
the survey is designed to answer, the overall buntethe respondent, cost and

time considerations. The minimum required is tdqren an ECG.

5.2 Electrocardiogram

The ECG is a graphic time-based record of voltdgage produced on the body
surface by electrical events in the heart mustlis. émployed in CVD survey for
the following reasons: provide information on rateythm, conduction and state
of myocardium; it is useful in diagnosing maniféstas of IHD (myocardial
infarction, hypertrophy, angina pectoris); the mf@ation contained in the ECG is
additional to and independent of that obtained ledical history and physical
examination; it is of value in establishing categerof risk for future cardiac
events and mortality and is an objective quanuéatiecord of a bioelectrical
signal characteristic of the individual. The papant should lie supine and the
arms rest comfortably along the trunk. The positbthe chest electrodes should
be: V; fourth intercostals space, right sternal edggfovrth intercostals space,
left sternal edge; ¥ midway between Yand Vj; V,fifth intercostals space where

it is crossed by the midclavicular line;s \feft anterior axillary line with the
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horizontal position of position 4; &/same horizontal level but at the left
midaxillary line.

The recording of at least five technically good pbex per lead is suggested to
facilitate the reading by Minnesota code.

Recommended procedures for Minnesota code

The recommended procedure for recording a resti@g Eand the technical
requirements for a suitable electrocardiograph @gascribed in detail in the
reference manual for the Minnesota code [10]. Mswt@ codeis a score to
classify Q waves (item 1), ST junction (item 4) aswbment depression and T
waves (item 5), A-V conduction defect (item 6), wraular conduction defect
(tem 7) and arrythmias (item 8). This does notdhée be performed by a
cardiologists; it is possible to train any obserwdo has a good basic technical
education.

Minnesota coded major Q waves (codes 1.1 or 1.2)racommended as the
standard criterion for IHD in prevalence surveyselbf more specific criteria
including stand T-Wave changes as a measure oflgmse in epidemiological
surveys is to be discouraged. In women especitligse ECG signs have poor
specificity for IHD [12].

5.3 Ankle-Brachial Index (ABI) [12]

The ankle- brachial index, a ratio of ankle systdliood pressure to arm blood
pressure, is used in clinical practice to assesg#tency of the lower extremity
arterial system and to screen for the presencediisive PAD. Because of its
good reliability and validity, non-invasive naturnd ease of use, the ABI has
been used in epidemiologic studies to estimateptkgalence of PAD. Reports
indicate that low ABI values (e.g:0.9) are strongly associated with CVD risk
factors, preclinical and clinical CVD, and CVD nality, thus can be considered
a marker for generalised atherosclerotic disease.

However, there is uncertainty regarding the lowemmal limit of the ABI, with
published abnormal cut-off points ranging from 0t800.98. Varying the value
defining an abnormal ABI can markedly affect estiesaof PAD prevalence, yet

adequate studies have not been conducted in hgadiiylation to determine the
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normal ranges and lower abnormal cut-off point galwf the ABI. A resting
ankle-brachial blood pressure ration of less tha&h @ a fall in ankle blood
pressure of 30 mmHg or more in one or both legakisn as evidence of PAD.

To measure the ABI, the participant should assunsei@ne position and rest
comfortably for at least 5 minutes before the presss measured. This ensures
that any changes in pressure that might have catwtue to previous walking
have a chance to stabilise. Right and left armskantld legs should be measured.
Blood pressures will be obtained in the followingler: right arm, right ankle,

then left arm, left ankle or simultaneously bilaldsrachial artery and ankle.

5.4 Echocardiography [20, 21, 22] (to be performed only in a subgroup)
Echocardiography is a powerful diagnostic tool tpedvides immediate access
for the evaluation of cardiac and vascular streguand assessment of heart
function. However, echocardiography is best usést af careful history, physical
examination, appropriate ECG, and chest radioghtepte been obtained so that
the appropriate questions can be asked. Indiscatminse of echocardiography or
its use for “screening” is not indicated.

Two-dimensional imaging can accurately quantifydeaa chamber sizes, wall
thickness, ventricular function, valvular anatoragd great vessel size.
Furthermore, echocardiography should be performed ldboratories with
adequately trained physicians. Echocardiographyussful for assessing the

presence of HF.

5.5 Ultrasound of peripheral arteries (carotides and femoral arteries) [23]

The Doppler principle states that the frequencyediected ultrasound is altered
by a moving target, such as red blood cells. Thgmtade of this Doppler shift
relates to the velocity of the blood cells.

Doppler ultrasonography shows the direction andaigt of blood flow and thus
can detect turbulent flow due to narrowing or blgé of blood vessels. Color
Doppler ultrasonography shows the different ratéesdlood flow in different

colours. Doppler ultrasonography and color Doppldtrasonography are

231



commonly used to help diagnose disorders affedtiegrt, arteries and veins in
the neck, trunk, legs, and arms.

Currently, Doppler echocardiography consists oé¢hmodalities: Pulsed Wave
(PW) Doppler, Continuous Wave (CW) Doppler, ancdbc@oppler imaging.

PW Doppler measures flow velocity within a specsfite (or sample volume) and
iIs used in combination with the 2-dimensional (2iD)age to record flow
velocities within discrete regions of the heart gnelat vessels.

CW Doppler, on the other hand, can record very tlglod flow velocities but
cannot localise the site of origin of these velesitalong the pathway of the
sound beam.

Colour flow Doppler uses PW Doppler technology buth the addition of
multiple gates or regions of interest within thehpaf the sound beam. In each of
these regions, a flow velocity estimate is supedseg on the 2D image with a
colour scale based on flow direction, mean velocatgd sometimes velocity

variance.
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6. POPULATION

Before planning a survey, a detailed descriptiothefcharacteristics of the target
population under surveillance is necessary, iniqQddr: age range, gender
distribution, socio-cultural characteristics, imilug ethnic origin and migration

level, whether institutionalised people should beluded or not; moreover

geographic and/or administrative area and diffezenoetween urban and rural
areas need to be identified.

When selecting the target population, a numberecfsibns need to be made. For
example, whether or not to boost populations adragt (such as minority ethnic
groups) or age groups of interest (such as oldexr g@pups for specific

conditions).

6.1. Age range

For CVD surveys the age range is one of the mogobrtant criteria for selection
of the respondents.

The EUROCISS Project suggests a wide age-rangeistlB&+ years. The choice
of the upper limit will depend on the conditionioferest.

In the case of some pathologies (i.e. HF), sun@ysducted among very old
individuals are limited in their ability to detedifferent concomitant pathologies.
It is therefore advisable to establish the upper it to 75-80 years. Young
people (younger than 50 years), might be excludad & survey of HF since they
rarely have such disease, except in relation tgeoital heart disease.

Similarly, if the survey is conducted to assessptevalence of individuals who
have experienced stroke, it is necessary to inerdas age limit up to 84 years
and to exclude young people, thus restricting tieerange to 55-84 years.

As for surveys conducted among individuals with IHID previous MI, the
suggested age range is 35-80 years, thus excluden@ge range 80-84 years,
whose individuals are at higher risk of stroke eatthan MI, and including IHD
in young people.

Therefore, for the most exhaustive CVD survey theommended age range to

cover all the above-mentioned conditions is 35-&84ry.
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6.2. Gender
Population has to involve both genders. If an estiom of prevalence of some
CVD is required, larger samples of women have tcsélected because of the

lower prevalence of the disease in this group.

6.3. Socio-cultural characteristics

Social classification is important because ratetil-bialth display marked social
gradients in most societies. Understanding theesao$ these gradients is a key
area of research into the epidemiology and cowir@\VD.

Occupational status, rate of school attendance ramenue could be used to
classify socioeconomic status.

Education could be assessed asking about the hilgves attained (compulsory
education, higher education, university), and thenber of studying years.
Because differences are evident among countrids nefipect to school systems,
it could be useful to obtain both data.

In some countries a national classification of @ational status exists. For
instance, the system traditionally used by the &egt+General for England and
Wales assigned occupations to one of six classetegsional (1), managerial (Il),
skilled non-manual (11I-N), skilled manual (llI-M}semi-skilled manual (1V), and
unskilled manual (V). If no official classificatioexists, it should at least be
possible to classify occupations as manual ("bhi&ac’) or non-manual ("white-
collar"), or as manual work, clerical work, freeofassion.

Most countries use the international classificat@®CO 88, in which the first
digit defines the ten main occupational classes.

Income could be useful to define the socio-economstatus. While this
information may be obtained without difficulties some countries (e.g. UK
where these data are routinely collected) in othesntries people may be

unwilling to declare their earned income.
6.4. Ethnic origin and migration level

Data on ethnic groups, defined by parentage, celgyand cultural characteristics

are important but very sensitive.
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Assessing ethnic origin is important given that Cy@Evalence usually differs
between ethnic groups. Considering the large nurobenigrants coming into
Europe, the migration level is now crucial to ewddu CVD morbidity. For
instance, the prevalence of some CVD, i.e. thos® @¢rived from rheumatic

diseases, differs largely between European and &tropean countries.

6.5. Geographic and/or administrative area

Geographical or administrative borders of the silareee area must be clearly
defined.

Administrative borders do not necessarily idenaifyhomogeneous ethnic group.
As a consequence, in some areas the CVD prevatam®t be representative of
the whole country. To evaluate the environmentgdaot on CVD prevalence, it

Is necessary to specify if the area is urban alrur
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7. POPULATION SAMPLING

Samples of population with the aforementioned dttarestics could be chosen
from the general population, or from the GP pasienist or else through
opportunistic screenings.

The results yielded from the sample may be gerse@lio the general population
from which it has been selected with a degree etipron, but only on the
grounds that:

1. the sample must be representative of the pamgmilation;

2. the sample must be sufficiently large;

3. there must be adequate participation.

In determining sample size it is often useful teksthe assistance of a statistician.
The kind of information needed to determine samspe includes:

l. the objectives of the study including the plan $tatistical analysis;

2. the accuracy of the measurements to be made;

3. the degree of precision required by the invastigwhen generalisations from a
sample to the population are made,;

4. if the groups are to be compared, the magniafdée differences which the
investigator regards as meaningful;

5. the investigator's resources.

The larger the sampling size, the less the samplagation: roughly the
usefulness of a sample is proportional to the sguaot of its size. The
recommended method of sampling is probability samgpwhere each individual
unit in the total population has the same probigbitir likelihood of being
selected.

The first requirement is a nominal roll or samplifrgme identifying each
individual member or unit of the population fromialnthe sample is to be drawn
(e.g. population census lists, voter lists, tats)ihousehold registers, lists of

employees).
7.1. Random national samples

Random national samples could be used in quesiiensady both interviewer-

conducted and self-distributed. Physical examimatiba random national sample
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is expensive to undertake and some cluster sampbgs be much easier to
identify and examine. International comparisons easily based on studies of
restricted samples within each country. It is int@ot to have representative
samples from different geographical areas (Nordnt, South).

Random national samples have the advantage to jpeesemtative of the

population, but their limitations lie in the fadtat they may be spread across

different areas too far from each other and thean@nation is usually expensive.

7.2. General Practitioner’s network

From a GP’s network samples could be selected feoxdomly recruited patients
and from volunteer recruited patients. It is recanded that patients be
randomly selected from GP’s lists. This kind ofestéd sample, being very
heterogeneous, is more representative of the depepalation. Samples from
GP’s network are also relatively easy to enrol.

7.3. Opportunistic screenings

Medical examinations not directly related to CVIcls as business checkups,
voluntary blood donation, prevention initiativesiduding free health visits),
occasional checkups for pathologies are differeanmf CVD surveys which
provide data on population samples. These sampéesd representative of the

whole population.
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8. RESPONSE RATE

A high response rate is extremely important, simoe-respondents tend to have
different health characteristics from the rest lod sample, and their omission
therefore results in bias. Unfortunately, the dicet and extent of the bias are
often unpredictable: some subjects refuse to camexXamination because they
feel fit and cannot be bothered, others becauseféet ill and afraid. The amount
of bias introduced depends on the frequency ofctmlition in the sample as a
whole, the proportion of non-respondents, and tkierng to which the non-
respondents are atypical.

With a high-prevalence condition a poor responge isaless likely to be serious,
provided that non-respondents are not differeninfinose who respond (e.g.
younger, of lower socio-economic status etc).

Unfortunately most cardiovascular conditions hawve Iprevalence rates. In a
study of the ECG changes of infarction in a popaiatvith a true prevalence of
2%, failure to examine 20% of the sample among witibenprevalence was 5%
would lead to a prevalence estimate among resptsmden 1.25%, a
proportionately serious error.

The primary aim must therefore be to obtain a respaate such that serious bias
will not occur even if the non-respondents are pregentative. In practice this
cannot always be achieved, and one must then trgdess the bias resulting from
the omission of non-respondents on the basis df sxformation as is available
for the whole sample — e.g., age, gender, andersel

Since the likelihood of bias depends on the cafis@m-response, the investigator
should report the numbers that fall into varioutegaries — for example, removed
since census, on holiday, ill, dead, or refusethk® part. Direct assessment of
bias may sometimes be possible by making a spedfatt to interview or
examine a sub-sample of the non-respondents.

A protocol should specify the sequence of effastéotlow up non-responders and
a record keeping system to document and monitsr thi

Personal contact (by nurse, physician or key lofigire or the senior
investigator) and convenient appointments, arramgesifor time off from work,

transportation, etc. may help elicit cooperatiord asvercome resistance to
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response.
Populations with the following characteristics miagve a low response rate,
which may vary among countries:

— ethnic minorities;

- elderly;

— low education and occupational status;

- poorer classes;

— illness - U-shaped curve - lower response in thetraick and the most well;

- mental iliness;

— institutionalised people often not included unlegscifically sampled for;

— feeble memory.
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9. REPORTING

The purpose of a HIS/HES is to present a pictuidisgase in a population at a
particular point in time. The survey provides esiies of the disease prevalence,
that is the number of patients who have experiedd&dHF, M, stroke, IC and
with high risk conditions (hypertension, hyperlipemia, diabetes). The
prevalence is one of the indicators included inB@#IM short list [7], together
with attack rate and incidence which can be obththeough population-based

registers.

The prevalence should be presented for the agesa88tgto 44 years, 45 to 54
years, 55 to 64 years, 65 to 74 years, 75 to 8rby8& years and over (if
included), according to EUROCISS recommendationd,movided for men and
women separately. Indicators should be directlgddadised by age (35 to 74
years) and gender using the European populatiarr@ierence [24].

240



10. QUALITY CONTROL

Standardisation of measurements, training of pemloand quality control are
essential to assure reliable data. Manuals of tipasa containing detailed
procedures and methods on standardisation, traiamdy quality controls are
already available [13]. It is recommended to usevesu instruments whose
sensitivity and specificity have already been assgs Such questionnaires,
laboratory techniques, diagnostic criteria and edoces for measurements are
already available in literature. For example, thelRBA Project produced
recommendations, protocols and manual of operationshronic disease risk
factors surveys, including CVD risk factors [19].
Personnel assigned to screening should be proprailyed and quality control
should be assured for the whole collection peribal.perform a survey many
medical personnel may be needed and their acsvdleould be under regular
quality control for the whole collection period order to ensure validity and
comparability of data.
To reduce measure variability it is important:

- season of year (continuous survey takes cartai)f t

- time of day (morning/afternoon);

- setting;

- time of last meal or last cigarette (countindeatst 12 hours from the end

of the last meal if laboratory analysis includgsds).
A pilot test of the entire set of procedures andhods is needed before starting
screening procedures to:

- rehearse the main investigation;

- identify problems with methods; practicality,ieddility and validity;

- familiarise staff with practical problems;

- result in refinement of techniques before gomg ithe field:;

- to make observations on respondents reactions;

- record time to do interview and study procedures;

- test appropriateness of arrangement of the questire- and "flow" of

procedures;

- allow better estimates of space, personnel, sugmd equipment needs.
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a.

b.

11. ETHICAL ISSUES

The Helsinki declaration requires that biomedi@dearch with human subjects

must conform to generally accepted scientific pples.

The “Recommendation n. R (97)5 of the committee of nenssto EU member

states on the protection of medical d4gb] gives guidelines to how medical data

can be registered, stored and used in a way thedrenthe rights and the
fundamental freedoms of the individual and in paitar the right to privacy.
(Adopted by the Committee of Ministers on 13 Fetyd@97at the 584th meeting
of the Ministers' Deputies).

In the following the most important recommendatians presented:

“‘Medical data should be collected and processed obly health-care

professionals, or by individuals or bodies workiog behalf of health-care
professionals. Individuals or bodies working on &éhof health-care
professionals who collect and process medical gatauld be subject to the same

rules of confidentiality incumbent on health-carefpssionals, or to comparable

rules of confidentiality
“Medical data shall be collected and processed yaamd lawfully and only for
specified purposes.

‘Medical data may be collected and processed:

if provided for by law for:
I. public health reasons; or
i. subject to Principle 4.8 the prevention of a real danger or the
suppression of a specific criminal offence; or
iii. another important public interest; or
if permitted by law:

" Processing of genetic data for the purpose ofliial procedure or a criminal investigation
should be the subject of a specific law offeringrapriate safeguards.
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I. for preventive medical purposes or for diagnosticfar therapeutic
purposes with regard to the data subject or a ie&tin the genetic
line; or

ii. to safeguard the vital interests of the data subge®f a third person;
or

iii.  for the fulfilment of specific contractual obligatis; or
iv. to establish, exercise or defend a legal claim; or
C. if the data subject or his/her legal representatime an authority or any

person or body provided for by law has given hisft@nsent for one or more

purposes, and in so far as domestic law does rmtige otherwis€’,

‘Whenever possible, medical data used for scientésearch purposes should be
anonymous. Professional and scientific organisateswell as public authorities
should promote the development of techniques anodcepiures securing
anonymity.
However, if such anonymisation would make a sdientresearch project
impossible, and the project is to be carried outdgitimate purposes, it could be
carried out with personal data on condition that:
a. the data subject has given his/her informed congmnbne or more
research purposes; or
b. when the data subject is a legally incapacitatedspe incapable of
free decision, and domestic law does not permittta subject to act
on his/her own behalf, his/her legal representativen authority, or
any person or body provided for by law, has givesiher consent in
the framework of a research project related to thedical condition
or iliness of the data subject; or
c. disclosure of data for the purpose of a defineckrdtdfic research
project concerning an important public interest Hasen authorised
by the body or bodies designated by domestic latwily if:
I. the data subject has not expressly opposedatisct; and
ii. despite reasonable efforts, it would be impieadble to contact the
data subject to seek his consent; and

iii. the interests of the research project justifg authorisation; or
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d. the scientific research is provided for by lanwd constitutes a
necessary measure for public health reasons.’
In 1985 the International Statistical Institute IfISormed a Declaration on
Professional Ethics, which most national statistaggencies have agreed on. The

declaration can be found http://isi.cbs.nl/ethics.htmin short, the declaration

covers obligations to society (considering conitigt interests), obligations to
founders and employers (clarifying obligations aeies, guarding privileged
information), obligations to colleagues (maintagironfidence in statistics,
communicating ethical principles) and obligationssubjects (refers to human
subjects, including individuals, households andpoaate entities: in particular,
avoiding undue intrusion, obtaining informed corisemodifications to informed
consent, protecting the interest of persons, miainig confidentiality of records,
inhibiting disclosure of identities).

In CVD surveys it is important to obtain informeonsent, to respect privacy and
confidentiality, to avoid harm and to maintain weding of the respondent.
Before conducting a CVD survey, it is importantfiod out if there are any
national ethical restrictions to be considered.

A specific ethical issue to be considered relatovélIS/HES is related to how to
deal with suspected, previously undiagnosed, pagicdl findings (e.g.

hypertension) because of the implications e.g. wiskirance policies.
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12. RECOMMENDATIONS

The following ‘steps’ are recommended when planrang implementing CVD
Surveys.

They are in some ways arbitrary and not purely setial. Many “steps” take
place simultaneously and recurrently throughouttireduct of a survey.

1. Definition of objectives
The aims should be specified in precise as wajlearal terms.
The definition of specific aims should be basedhmncurrent state of knowledge

in the country and on a thorough review of theditere.

2. Choice of study population
The choice of a study population depends on a euidlance of a number of
issues:

- suitability - adequate numbers of persons at risk;

- feasibility - logistic and cost considerations;

- availability - accessibility, likelihood of coopéian.

3. Selection of variables to be measured

The characteristics to be measured are referred tariables whether measured
numerically (age, blood pressure, height, weighiplesterol) or categorically
(gender, education level, presence of CVD).

During the planning of a study it is necessarydies and define variables which

will be measured (refer to Table 5).

4. Selection of measurement instruments
Methods of collecting information should be seldcteand applied for the
following:

1. questionnaires - interview or self-administered,;

2. physical examination - clinical examination by ggibian (e.g. pulse rate)

3. special investigations - ECG, blood tests, weighight etc.
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5. Definition of diseases

It is also important to have clear operational migbns of CVD. Clinician
establishes diagnosis by clinical judgement — angidgid rules.

In a survey, unless standard working definitiores @sed, the findings will not be
reproducible. This means that only a person whowarss positively to all
questions of LSHTM questionnaire for effort angimél be classified as having

angina symptoms.

6. Planning the records
The types of records to be prepared include: #te bf persons to be examined,;
the appointment books and the letters of introducind invitation; informed

consent according to local legislation.

7. Planning the analysis and coding
Decisions on Statistical Techniques to be useadabyais, if statistician consulted,

should be outlined in the planning stage.

8. Planning for time, personnel, space, supplies drequipment

To implement a survey, it is necessary to prepadgét and obtain funds; to set
the time line of stages and activities; to provadiest of the numbers and types of
personnel needed and for what periods (clerksnteigms, editors-and data staff,
physicians, nurses, interviewers, field coordinaétc.); to establish the amounts
and types of space needed and for-what periodsrémge personnel recruitment
and training.

In addition, forms should be printed, maps and gensaterials should be

available, sampling frames should be prepared apést of equipment and

supplies needed at each stage should be provided.

Population surveys do not require highly trainediclans or highly-skilled

personnel, usually trained nurses can conductttity s

9. Incorporation of plans in a written protocol

It is necessary to specify in writing the detailgldns as they relate to aims,
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methods of procedure and plans for data analysis.

10. Recruitment of the population

Successful recruitment of a study population rexpugareful preparation through
personal contacts and an educational campaigrhisnway individuals will be
motivated to join the study and community leadeii$ e supportive and have
pride in their association with the project.

The contacts and campaigns must be made with tieeesis of the different
groups in mind. The population or community sholddunderstood in terms of
organisations, political and cultural make up anterests in planning these
contacts.

Institutional human studies or ethics committeey meed to approve.

11. Recruitment and training of staff

It is recommended that interviewers and otheromtact with the community are
carefully selected, capable, personable and iriegtes

Criteria procedures for selection should take iattmount special needs and
characteristics of the study population and theg@dares to be employed.
Regular meetings for feedback and reinforcemengomy surveillance of
techniques and results, periodic re-standardisaaod quality control are

required.

12. Field organisation

If a survey includes a number of procedures eacie dy a different worker, it is

necessary to design a “line of flow” where partaifs pass from one station to
another. A precise knowledge of staffing needs asihof pre-tests and pilots, of
the numbers of interviewers, clerks, technicianshyspians, nurses,

administrative staff, of routine work done in reguorking hours and of regular
meeting for in-service education and problem sgvis required. Persons

undergoing examinations must be notified with ressul
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TABLE 1. HES SURVEYS -- DISEASE: ALL IHD

Time period o Populatlzn Methods of data collection
Country covered by Periodicity Age range recruite
surveys % 1000 (last survey)
Lsh™ | O | Exam | ECG
quest
Denmark
_ 1976-2003 Performed in: 1976-78; 81-83; J J J
Copenhagen City| 91-93, 2001-03 20+ 19,7 -
Heart Study
Denmark 2
Surveys at the B ;
Research Centre 1964-2005 7 cohorts out of 11 examined 35.85+ 4l J J J J
for Prevention ang 2 or more times
Health in
Copenhagen
Finland every 5 yrs (FINRISK); every 1% 30+ ( ith 8 (Health 2000
+ (Healt
FINRISK/Health 1972-2002 yrs (Health 2000) 2000) | 10(FINRISK | - v A
2000 2002)
France (ENNS) 2006-2007 every 5 yrs 3-74 6 - - b) -
35-64 Vonly
France in
(MONICA) 1986-2006 every 10 yrs 35.74 4.800 - v D) | Toulo
(2006/2007) use
Germany 1997-1999 every 5-6 yrs 18-79 7,1 - N N -
Greece 1994-2006 every 3-4yrs Adult 29 - \/ S i
population
Hungary 2001 Only once 55-64 8,4 - N N -
Iceland 1967-2005 continuously All togethe 30 - N N N
Performed once
Italy 1998-2002 35-74 10 S \ S
Next in 2007
The Netherlands 1998-2001 continuously 12+ 5 - N N -
Norway 1 1974-2003 discontinuously 30’40,’54 5,60.1 35 N \/ b) i
Norway 2 1984-86 - 1995-97 Next in 2006-8 20+ 80 - N b) -
Poland 2004-2005 Performed once 20-74 19,2 N N N -
Spain (MONICA) 1986-96 every 4 yrs 25-64 1.100 - - N
Northern Sweden 1985-2004 every 5 yrs 25-64 2,5
UK 1994-2006 every year 16+ 14 - N N -
** only for Health 2000 b) riskder
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TABLE 2. HIS SURVEYS -- DISEASE: ALL IHDCOUNTRY

Time period Population Questions included
Country covered by Periodicity Age range interviewed
surveys % 1000 (last year)
. ) ) AMI, Percutaneous Coronary
Belgium 1997-2004 every 4 yrs 35-85+/all t. 12 Intervention (PCI)
Czech Republic 1993-2002 every 3 yrs 15+, 5yrs ranges 25 Strak®, hypertension
Denmark 1987-2005 P%Zo;n;e%g%(}QzSgégl 15+ 22 AP and all heart diseases
Finland 1978-2004 every year 15-64 (in 2003) 5 AMI, AP, HF
) Hypertension, AMI, AP, HF,
France (ESPS) 1988-2006 every 2 yrs all 22 Stroke, Arteritis
Germany 1997-1999 5-6 yrs 18-79 7 AMI, AP, HF, IC, Stroke
Hungary 2000-2003 every 3 yrs 18+ 7 AMI, stroke
Italy 1999-2000 every 5 years 20-79 14 AMI, Stroke
Netr;l—er]rfands 1997-ongoing continuously 0+ 10 AMI, ACS, AP, Stroke
Norway 1968-2005 every 3 year 16+ 3 all CVD (ICD-X Q20-28)
Poland 1996 and 2004 Performed twice All ages 26 IHD
Portugal 1987-1998/99 every 5 yrs 35-75+/all together 49 AStroke
Spain 1987-2003 PerforrgYe d2'8013987’ 9 0-4, 5-747(é£)-year grp). 40 IHD, Hypertension
UK 1994-2004 every year 16+ 14 AMI, ACS, HF, AP, Stroke
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TABLE 3.TOOLS FOR MONITORING CVD

Data sources

Type of registers/health
surveys

Data collection

Main indicators

Routine databases

Mortality
Hospital registers
Drug dispensing registers

]

National routine databases

Mortality
Hospital Discharges
Length of stay

Surveys

HIS/HES

Survey based on random samples of th
population
Surveys representing cohorts

(Prescribed medication)

D

Prevalence

CVD registers
(AMI/ACS and Stroke)

Record linkage between routine databag

including cases occurring outside hospital

(mortality + HDR)

Attack rate
Incidence
Prevalence
Case fatality
Treatment

Population based

Disease-specific collection of data
including cases outside hospital

Attack rate
Incidence
Prevalence
Case fatality
Treatment

Years of life lived with disability (YLDS)

Estimate of long-term care needs
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TABLE 4A.MINIMUM SET OF RECOMMENDED QUESTIONS FOR CVD/HIS

ANSWERS 1=YES 2=No

8=D0O NOT KNOW

9 =ReFUSAL; IF“YES” GOTO NEXT QUESTION ELSE GO TO NEXT DISEASE

Question

CvD

Angina Pectoris

Myocardial Infarction

Heart Failure

Stroke

FILTR ON AGE

35-84

35-84

50-84

50-84

that you had ...?
If yes:

the first “attack”?

months?

1. Have you ever been told by doctor|

la. How old were you when you had

1b. Have you had this condition
(health problem) in the past 12

2. Are you currently (in the last 2
weeks) taking any medicine (pills,
drops, inj.) for this condition?

(If “Yes” name of medicine)*

3. Have you ever undergone any intervention (CABGPTCA) because of your problems with your

heart?

YES

NO

Do not know
Refusal

1

2
8
9

4. How old were you when you had the last intervdion?

...... years old

5. What type of procedure did you undergo?

Angioplasty (balloon treatment for ang
Coronary Artery Bypass Graft (CABG)
Other

Do not know

Refuse

ina) 1
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TABLE 4B.MINIMUM SETOF RECOMMENDED QUESTIONS FOR CVD RISK FACTORS/HIS
ANSWERS 1=YES 2=No 8=DONOTKNOW 9=REFUSAL IF“YES’ GOTO NEXT QUESTION ELSE GO TO NEXT DISEASE

Question

Risk factors

Blood pressure

Cholesterol

FILTR ON AGE

ALL

ALL

1. When was your ....last measured by a health
professional?

a. within the past 12 months

b. 1-5 years ago

c. NOT within the past 5 years

2. Have you been told by a health professional ité
past year that you have elevated ...?

3. Are you currently (in the last 2 weeks) taking
medications prescribed by a doctor to lower....?

4. Has a doctor in the past year ordered you to
change your lifestyle to lower your....?

(If “Yes” name of medicine)*

*The list of medicine should be showed higiviewed patients during questionnaire.
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TABLE 5. STEP-WISE APPROACH FOR CVD HIS/HES

Level of recommendation

Health Examination Survey (HES)

Health Interview Suney (HIS)

Minimum data collection

¢ Height

e Weight

¢ Blood pressure

e Waist circumference

¢ Non-fasting blood sample (Total

cholesterol, HDL cholesterol, glucose

Age

Gender

Ethnicity

Social class indicator (income, education,
occupation)

Smoking

Angina questions
Previous MI questions
Previous stroke questions
Diabetes

Medication use

Minimum + 1

¢ Fasting blood sample (e.g. for glucosq
« ECG

¢ Ankle/ brachial index

¢  Clinical examination for HF

The above plus

above plus

Physical activity

Diet

Alcohol

Heart Failure questions
Rose questionnaire

Minimum + 2

«  Echocardiography

The above plus

above plus

Family history

Quality of life

Use of health services

Minimum + 3

e Ultrasound of peripheral arteries
¢ Other items pertaining to research

The above plus

guestion

above plus
PAD questions
Parity

Other items pertaining to research questions
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