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Abstrakt. Uvod: Kardiovaskularne choroby (KVCH) a v rdmci
nich ischemickd choroba srdca (ICHS) su hlavnou pri¢inou smrti
v Eurdpe, ale aj celosvetovo. V mnohych krajinach, vratane stre-
doeurépskych, v poslednych desatrociach pozorujeme pokles
umrtnosti na tuto skupinu choréb. Poznat priciny, ktoré viedli
k sledovanému poklesu, je mimoriadne doélezité, pretoze tieto
poznatky umoznuju robit rozhodnutia zaloZzené na dokazoch
a tak efektivne riadit a urcit zdroje. Pretoze vyvoj umrtnosti je
odrazom komplexnych javov, je naro¢né vysvetlit ho. V tomto
kontexte sa do popredia dostavaju matematické modely.
Ciel* Tento systematicky prehlad opisuje vysledky matematické-
ho modelu IMPACT, ktory bol pouzity na preskimanie minulych
trendov vyvoja umrtnosti na ICHS vo viacerych eurépskych
i mimoeurdpskych krajinach.

Metodika: 1dentifikovali sme 19 ¢lankov publikovanych medzi
rokmi 1999 - 2013, ktoré boli indexované v databdzach Web of
Science, Scopus a EBSCO Discovery Service, a ktoré na analyzu
minulych trendov Umrtnosti na ICHS vyuzili model IMPACT.
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Abstract. Introduction: Cardiovascular diseases (CVDs), and
among them coronary heart disease (CHD), are the leading
cause of death worldwide and in European countries including
Central European countries. In the last decades, however, it
has been possible to observe decreases in mortality rates
from this group of diseases. It is of great importance to know
the causes that have led to these decreases because a better
understanding will allow us to make evidence-based decisions
and so to manage and allocate resources effectively. Because
the development of mortality rates trend reflects complex
determinants, it is difficult to explain it. In this context mathe-
matical models become important.

Aim: This systematic review describes the results of the IMPACT
mathematical model which has been widely used to explore
past CHD mortality rates trends in several European and non-
European countries.

Methods: We identified 19 articles that were published between
the years 1999 - 2013 and that were indexed in the Web of
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Vysledky: 16 prac analyzovalo pokles v umrtnosti na ICHS a tri
analyzovali vzostup umrtnosti. Podla odhadov modelu IMPACT
mozno pouzivaniu na dokazoch zalozenych liecebnych metéd
(EBL) pripisat 23 — 47 % poklesu imrtnosti na ICHS a zmenam
v rizikovych faktoroch mozno pripisat 44 — 73 % poklesu umrt-
nosti. Vsetky modely IMPACT sa zhoduju na tom, Ze zniZovat
umrtnost na ICHS nemozno bez komplexnej stratégie, ktora
bude zahfnat silné pristupy primarnej prevencie (najma podporu
zdravého stravovania, fyzickej aktivity a znizovanie prevalencie
fajcenia) a pokrytia populdcie ¢o najvac¢sim spektrom na doka-
zoch zalozenych lie¢ebnych metéd.

Zdver: Model IMPACT ponuka inovativny pristup k ziskavaniu
dokazov o vplyve rizikovych faktorov a na dokazoch zaloze-
nych lieCebnych metéd na vyvoj umrtnosti na ICHS. Model
bol v oblasti strednej Eurépy vytvoreny doposial iba v Ceskej
republike a Polsku. Sme presvedceni, Ze je Ziaduce vytvorit aj
slovensku verziu modelu. Tab. 1, Lit. 43, Online full text (Free,
PDF) www.cardiology.sk

Klacové slova: model IMPACT - ischemickd choroba srdca — umrt-
nost - rizikové faktory — na dokazoch zalozené liecebné metddy

Kardiovaskuldarne choroby (KVCH) su veducou pri¢inou
smrti vo svete, v Eurdpe aj v Eurdpskej tnii. Spomedzi nich
prioritnymi pri¢inami smrti je ischemicka choroba srdca
(ICHS) nasledovana cievnymi chorobami mozgu (1, 2). Na-
priek tomu, ze ICHS zostava najvyznamnejSou pri¢inou smrti,
priblizne od 70. rokov 20. storo¢ia mozno pozorovat trvalé
poklesy v umrtnosti na tieto choroby v zapadnej Eurépe, ale
aj v USA a inde (1, 3 - 5). S ur¢itym oneskorenim sa tieto
poklesy prejavili aj v krajinach strednej a vychodnej Eurdpy;,
najmi v Polsku, Ceskej republike a pobaltskych krajinach
(3, 6 — 8). Pozorované poklesy boli vysvetlované zmenou
stravovacich navykov populacie a redukciou inych rizikovych
faktorov, ako napriklad fajé¢enia. Tieto zmeny sa v strednej
a vychodnej Eurdpe tiez davaju do stvislosti so zmenami
v politickom rezime (6, 9). Inym vysvetlujicim faktorom je
pouzivanie novych na dokazoch zalozenych liecebnych metdd,
ktorymi sa podari zabranit smrti pacientov s ICHS, respektive
ju oddialit (5, 9). Vyvoj umrtnosti na akékolvek ochorenie je
dodsledkom komplexnych javov, a preto je velmi naro¢né presne
ho vysvetlit. Lepsie poznanie pri¢in zmien vo vyvoji dmrtnosti
na ICHS je vSak mimoriadne dolezZité, pretoze moze pomdct
osobam opravnenym rozhodovat a tvorcom politik robit nie
néhodné rozhodnutia, ale rozhodnutia zalozené na dokazoch.
V tomto kontexte na vyzname nadobtuida matematické mode-
lovanie (10). Jednym z najpouzivanejSich modelov v oblasti
modelovania tmrtnosti na ICHS je model IMPACT vyvinuty
Capewellom et al. v roku 1996 (11). Tento model bol pouzity
v niekolkych krajinach na analyzu minulych trendov v umrt-
nosti na ICHS a tvorbu moznych scenarov vyvoja tmrtnosti.
Cielom tohto ¢lanku je zosumarizovat vysledky publikovanych
prac, ktoré s vyuzitim modelu IMPACT analyzovali zmeny
v tmrtnosti na ICHS vo vybranych krajinach.
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Science, Scopus and EBSCO Discovery Service databases and
used the IMPACT model to explore past trends of CHD mor-
tality rates.

Results: 16 articles analysed the decreases in CHD mortality rates
and 3 articles analysed the increases in CHD mortality rates.
According to the IMPACT model estimates the contribution of
evidence-based treatments (EBT) on the fall of CHD mortality
rates can range between 23-47%. Risk factor reduction contri-
buted to the decline by some 44-73%. The articles agree that
it is not possible to substantially decrease the CHD mortality
without a comprehensive strategy that promotes primary pre-
vention (especially healthy diet, physical activity and reduction
of smoking) and evidence-based medical treatments.
Conclusion: The IMPACT model offers an innovative approach
to generate evidence further quantifying the influence of risk
factors and EBT uptake on CHD mortality trends. In the Central
European area the model has been developed only in the Czech
Republic and Poland. We are convinced that it is desirable to
also create a Slovak version of the model. Tab. 1, Ref. 43, Online
full text (Free, PDF) www.cardiology.sk

Key words: IMPACT model - coronary heart disease — mortality
rate - risk factors — evidence-based treatments

Cardiovascular diseases (CVDs) are the leading cause of
death in Europe and worldwide. Among CVDs the biggest
cause of death is coronary heart disease (CHD) followed
by stroke (1, 2). CHD remains the leading cause of death;
nevertheless, it is possible to observe long-term declines in
the CHD mortality rates in Western Europe, the USA and
elsewhere (1, 3-5). After a certain delay, it was also possible
to see similar declines in some Central and Eastern Euro-
pean countries, particularly in Poland, the Czech Republic
and Baltic States (3, 6-8). These declines were explained by
dietary changes in the population and also by the reduction in
other population risk factors such as smoking. These changes
in Central and Eastern Europe were also linked to changes
in political systems (6, 9). Another contributor is the use of
evidence-based treatment methods (EBT) that can prevent
or delay the death of patients with CHD (5, 9). Trends in
the mortality rates clearly reflect complex determinants and
are therefore very difficult to explain. But it is important to
better understand these determinants influencing the mor-
tality trends because it helps decision and policy makers to
make evidence-based decisions. In this context, mathematical
modelling is becoming important (10). At present perhaps
one of the most widely used mathematical model to examine
past CHD mortality trends is the IMPACT model developed
by Capewell et al in 1996 (11). This model has been used
in several countries in order to analyse past CHD mortality
trends and explore future policy scenarios. The aim of this
review is to summarise the results from published articles that
used the IMPACT model to analyse CHD mortality trends
in diverse countries.



Metodika

Predkladany systematicky rozbor prinasa sumar vysledkov
prac, ktoré analyzovali zmeny (pokles alebo vystup) vo vyvoji
umrtnosti na ICHS s pouzitim modelu IMPACT a ktoré boli
indexované v databdzach Web of Science, Scopus a EBSCO
Discovery Service v mesiaci méj 2013. Ako kluc¢ové slovd pri
vyhladdvani boli pouzité terminy ,explaining®, ,explanation”
a synonyma v kombindcii so slovami ,coronary heart disease
mortality“ a identifikitorom bolo aj meno a priezvisko autora
modelu (Capewell). Nésledne boli prehliadanim referencii takto
ndjdenych clankov identifikované aj dalSie prace vyuzivajiice model
IMPACT. Do prehladu boli zaradené iba ¢lanky, ktoré popisovali
primarne vysledky modelu IMPACT v danej krajine. Vylicené boli
¢lanky, ktoré s danymi modelmi dalej pracovali (napriklad vyjad-
rovali pocet ziskanych rokov Zivota, pracovali so scendrmi vyvoja
umrtnosti alebo porovnavali primarnu a sekunddrnu prevenciu).
Takto sme identifikovali 19 ¢lankov, ktoré spliaju kritéria tohto
prehladu, publikovanych medzi rokmi 1999 - 2013.

Model IMPACT

Matematické modely st nidpomocné pri manazmente
zdravotnej starostlivosti v pripade, ak st pouzité adekvatne
a za predpokladu, Ze tvorcovia aj osoby, ktoré vysledky modelu
pouzija, su si vedomi ich limitov (10). Weinstein et al. (12) de-
finuj model ako ,,logicky, matematicky systém, ktory umoziuje
vkladanie faktov a hodnét, a ktory spdja tieto vstupné udaje
do vysledkov, ktoré su objektom zaujmu o0sdb opravnenych
rozhodovat v zdravotnej starostlivosti. Deterministicky model
IMPACT, ktory vysvetluje pri¢iny poklesu, respektive vzostupu
v umrtnosti na ICHS, je zaloZeny na funkciach programu MS
Excel. Model berie do tvahy vyskyt rizikovych faktorov ICHS
v populdcii a tiez pouzivanie na dékazoch zalozenych liecebnych
metdéd ICHS a kvantifikuje a¢inok, ktorym sa podielaji na
znizovani (alebo zvySovani) Gmrtnosti za stanovené obdobie.
Na zéklade poctu amrti v ddsledku ICHS a velkosti populacie
v zadiatonom a kone¢nom roku sledovania sa stanovi pocet
umrti, ktoré by sa mali vyskytnut v kone¢nom roku sledovania,
ak by pretrvala imrtnost zo zaciato¢ného roku sledovania. Tento
pocet sa vSak nevyskytol, pretoze umrtnost klesla a pocet umrti
v skutoénosti pozorovanych sa odpoéita od o¢akavanych poctov
umrti. Vysledkom tohto rozdielu st ,deaths prevented or post-
poned (zachranené Zivoty a oddialené umrtia) (DPPs)® Prave
ziskany poc¢et DPPs ma potom model za ulohu vysvetlit. Ako
bolo opisané vyssie, model pracuje s dvoma skupinami vysvet-
lujucich faktorov: prevalenciou rizikovych faktorov a uzivanim
lie¢ebnych metdd. Z rizikovych faktorov KVCH pracuje model
s prevalenciou fajCenia, so strednymi hodnotami koncentracie
celkového cholesterolu, body mass indexu (BMI), systolického
tlaku krvi, prevalenciou fyzickej inaktivity a diabetu. Skupiny
chordb a k nim relevantné lie¢ebné postupy, s ktorymi model pra-
cuje, st: akutny infarkt myokardu (AMI) - kardiopulmonélna
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Methods

This systematic review offers a summary of results from
articles in which the changes (increases or decreases) in the
CHD mortality trends were analysed using the IMPACT mo-
del and which were indexed in the Web of Science, Scopus
and EBSCO Discovery Service databases up to May 2013.
Searching terms used the words: “explaining”, “explanation”
and synonyms in combination with term “coronary heart
disease mortality”. As an identifier, we also used the surname
of the model’s author (Capewell). The search strategy was
supplemented by screening reference lists of relevant articles
in order to identify all the articles that used the IMPACT
model. Into this review, we included only the articles that
describe the primary results of the IMPACT model in the
country. Excluded were all articles that built up on the
primary models (e.g. they expressed the number of years
gained, made scenarios of policy questions or compared the
primary and secondary prevention effect etc.). In this way,
we identified and included 19 articles published between the
years 1999 - 2013.

IMPACT model

As mentioned above, the mathematical models may be
helpful in health care management if they are used in an
appropriate way, and provided that both researchers and
users are aware of their strengths and limitations (10).
Weinstein et al. define a model as “a logical mathematical
framework that permits the integration of facts and values
to produce outcomes of interest to clinicians and decision
makers”(12). The deterministic cell-based model IMPACT,
which explains the causes of the decline or increase in
CHD mortality rates trends, considers the main CVDs
population risk factors prevalence and also the uptake of
specific evidence-based treatments. The model then quan-
tifies the contribution of these determinants to the decline
(or increase) in CHD mortality rates trend in the selected
time period. Based on the number of CHD deaths and the
population in initial and final years the number of deaths
expected in the final year is calculated if the mortality from
the initial year has persisted. However, this number does
not occur because the mortality rates decreased and the
numbers actually observed are subtracted from the numbers
expected, so yielding the numbers of deaths prevented or
postponed (DPPs).The aim of the model is to explain what
factors can be attributed to the DPPs. As mentioned above
the model considers two arms of determinants - risk factors
and treatments. From the risk factors the model considers
smoking prevalence, physical inactivity prevalence, diabetes
prevalence and the average values of total cholesterol, body
mass index (BMI) and systolic blood pressure. Treatments
and patient groups included in the model are as follows:
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resuscitacia, trombolyza, kyselina acetylsalicylovd, angioplastika,
betablokatory, ACE inhibitory; sekundarna prevencia po AMI
a po CABG a angioplastike — kyselina acetylsalicylova, betablo-
katory, ACE inhibitory, statiny, warfarin a rehabilitdcia; angina
v komunite - CABG, angioplastika, kyselina acetylsalicylova,
statiny; nestabilna angina pektoris — kyselina acetylsalicylovd,
heparin, platelet IIB/IIIA inhibitory a klopidogrel; zlyhanie
srdca (SZ) - ACE inhibitory, betablokétory, spironolaktén,
kyselina acetylsalicylovd, statiny a liecba hypercholesterolémie
a hypertenzie ako primarna prevencia ICHS (13).

Vysledky
Priciny poklesu umrtnosti na ICHS

Z 19 identifikovanych ¢lankov 16 analyzovalo pokles v imrt-
nosti na ICHS. Ide o analyzy zo Skétska (11), Nového Zélandu
(14), Anglicka a Walesu (15), Finska (16), Irska (publikované
v roku 2006 (17) a aktualizované v roku 2013 (18), USA (19),
Svédska (20), Talianska (21), Islandu (22), Kanady (23), Spanielska
(24), Polska (25), Zapadného brehu Jordanu (26), Ceskej republi-
ky (27) a Severného Irska (28) (poradie podla roku publikovania).
V tabulke 1 sumarizujeme proporciu poklesu umrtnosti v jed-
notlivych krajinach, ktord mozno pripisat redukcii rizikovych
faktorov a proporciu poklesu, ktorti mozno pripisat pouzivaniu
na dokazoch zalozenych liecebnych metdd.

Vyuzivaniu na dokazoch zaloZenych lie¢ebnych metdd
mozno pripisat 23 — 47 % vplyvu na pokles tmrtnosti na ICHS
v krajinach, kde bol model vytvoreny. To, ktoré lie¢ebné metody
vplyvaju na redukciu dmrtnosti najsilnejsie, sa v jednotlivych
krajinach odliSuje. Napriklad v $kotskom modeli najsilnejsie
posobila inicidlna lie¢ba akutneho infarktu myokardu (10 %
z DPPs) (11), v anglickom modeli to bola sekundérna prevencia
po infarkte myokardu a revaskularizacii (11,2 % z DPPs) (15),
vo finskom modeli sa prejavil najsilnejsi vplyv liecby anginy
v komunite (9,7 % z DPPs) (16), v americkom modeli to bola
opit sekundarna prevencia po prekonanom AMI a revaskulari-
zacii (11 % z DPPs ) (19). V polskom modeli sa ako najsilnejsi
ovplyvnujuci faktor spomedzi liecebnych metdd prejavila liecba
akutneho a chronického srdcového zlyhavania (12 % z DPPs),
dalej inicidlna lie¢ba akutneho koronarneho syndrému (AKS)
(9 % z DPPs) a sekundérna prevencia po AMI a revaskularizacii
(7 % z DPPs) (25). V &eskom modeli, podobne ako v polskom,
sa najsilnejie prejavil vplyv liecby akatneho a chronického SZ
(12,6 % z DPPs), nasledovala sekundarna prevencia po AMI
(10,4 % z DPPs) a inicidlna liecba AKS (7,5 % u DPPs) (27).

Vplyv zmien v prevalencii rizikovych faktorov mozno defi-
novat v rozmedzi 44 - 73 %. Najcastej$im rizikovym faktorom,
ktorého redukcia najsilnejsie prispievala k poklesu umrtnosti na
ICHS, bola v 10 krajinéch, vrétane Polska a Ceskej republiky,
zniZujuca sa koncentracia celkového cholesterolu (16, 17, 19,
20, 22 - 27). Vyjadrované DPPs pre znizujuci sa cholesterol
st ,ocistené” od vplyvu uzivania statinov ¢i uz ako primdrnej
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acute myocardial infarction (AMI) - cardiopulmonary re-
suscitation, thrombolysis, aspirin, angioplasty, beta blockers
and ACE inhibitors; secondary prevention following AMI,
and separately, following CABG or angioplasty - aspirin,
beta blockers, ACE inhibitors, statins, warfarin and reha-
bilitation; chronic angina - CABG surgery, angioplasty,
aspirin, statins; unstable angina - aspirin, heparin, platelet
IIB/IIIA inhibitors and clopidogrel; heart failure - ACE
inhibitors, beta blockers, spironolactone, aspirin, statins and
antihypertensive treatments and statin use as primary
prevention of CHD (13).

Results
Causes of CHD mortality decreases

Of 19 identified articles 16 analysed a decrease in the
CHD mortality rates in Scotland (11), New Zealand (14),
England and Wales (15), Finland (16), Ireland (first publis-
hed in 2006 (17) and updated in 2013 (18), the USA (19),
Sweden (20), Italy (21), Iceland (22), Canada (23), Spain (24),
Poland (25), the West Bank (26), the Czech Republic (27) and
Northern Ireland (28) (year of publication order). In table 1
we summarise the contribution of risk factor reductions and
treatment uptake to the decrease in CHD mortality rates in
16 countries. We can see that to treatments some 23 - 47%
of DPPs is attributable. There is a difference between the
countries regarding the most powerful contributor from
specific treatments. For example, in the Scottish model the
most important treatment group was initial treatment of AMI
(10% DPPs) (11). In the English model it was secondary
prevention following AMI and revascularisation (11.2%)
(15). In the Finnish model the most important treatment
category was the treatment of chronic angina (9.7% DPPs)
(16). In the American model it was secondary prevention
following AMI and revascularisation (11% DPPs) (19). In
Poland the three most important treatments were as follows:
treatments of acute and chronic heart failure (12% DPPs),
initial treatments of acute coronary syndrome (9% DPPs)
and secondary prevention following AMI and revascularis-
ation (7% DPPs) (25). In the Czech Republic the situation
was similar: treatments of acute and chronic heart failure
(12.6% DPPs) followed by secondary prevention after AMI
and revascularisation 10.4% DPPs) and initial treatments of
acute coronary syndrome (7.5% DPPs) (27).

The contribution of risk factor changes can range from
44-73%. The most powerful risk factor that contributed
to the decrease of the CHD mortality rates in 10 coun-
tries including Poland and the Czech Republic was the
decreasing concentration of total cholesterol (16, 17, 19,
20, 22-27). It is necessary to emphasise that the influence
of statins in primary prevention or secondary prevention
has already been quantified and subtracted, so this reflects



prevencie alebo sekunddrnej prevencie, takze vyjadruju cisty
efekt inych faktorov (stravovanie). ZniZujica sa prevalencia
faj¢enia bola najsilnej$im ovplyviiujicim faktorom v Skétsku,
Anglicku a Walese (1981 - 2000) a na Novom Zélande (11, 14,
15). Klesajuci systolicky tlak v populacii zodpovedal za najvacsiu
proporciu redukcie umrtnosti na ICHS v Taliansku, Severnom
Irsku a v poslednom irskom modeli z roku 2013 (18, 21, 28).
Opit treba pripomentt, Ze tieto DPPs pripisované znizujicemu
sa systolickému tlaku st ocistené od vplyvu uzivania antihyper-
tenziv. Vetky novsie modely IMPACT konstatuji negativny vplyv
vzrastajucej priemernej hodnoty BMI v populdcii a vzrastajicej
prevalencie diabetes mellitus na vyvoj imrtnosti na ICHS (15,
17 - 28). Negativny vyvoj tychto dvoch rizikovych faktorov
spomaluje pokles imrtnosti na ICHS.

Priciny vystupu imrtnosti na ICHS

Tri prace analyzovali pric¢iny vystupu umrtnosti na ICHS
v Pekingu (29), Syrii (30) a Tunise (31). Podla autorov mo-
delu v Pekingu medzi rokmi 1984 — 1999 sttipla umrtnost na
ICHS priblizne o 50 %, ¢o viedlo k zvySeniu tmrti o 1 608,
ako by sa ocakavalo, ak by sa zachovali umrtnostné trendy
z roku 1984. Najvacsi vplyv na tento vystup mala zvySujuca
sa priemernd koncentracia celkového cholesterolu (77 %),
zvySujlica sa prevalencia diabetu (19 %) a zvySujuca sa
priemerna hodnota BMI (3,7 %) v populacii. V pekinskej
populacii by sa bolo vyskytlo dalsich viac ako 640 umrti,
keby sa neaplikovali liecebné metody s najsilnej$im vplyvom
inicialnej liecby akutneho infarktu myokardu (29).

V syrskom modeli bolo vysvetlovanych 6 370 ,,nadumrti,
ktoré sa v roku 2006 nemali vyskytnuit, ak by sa zachovali
hodnoty umrtnosti z roku 1996. Model dokazal vysvetlit
81 % tohto vystupu. Najvacsi vplyv bol pripisany vzrastu
priemernej hodnoty systolického tlaku krvi (42 %), celkového
cholesterolu (16 %), BMI (7 %) ako aj narastu prevalencie
diabetes mellitus (12 %) a fajcenia (3,5 %). Dalsich 2 145
umrti by sa v syrskej populacii bolo vyskytlo v roku 2006, ak
by sa neaplikovali liecebné met6dy, pricom najsilnejsi vplyv
preukazala liecba anginy v komunite (30).

V Tunise sa vyskytlo v roku 2009 o 680 viac umrti ako by sa
ocakavalo, ak by pretrvali hodnoty tmrtnosti z roku 1997. Model
dokazal vysvetlit takmer 98 % ,,nadumrti“. Stipajicu umrtnost na
ICHS v Tunise mozno pripisat stipajucej priemernej koncentrécii
celkového cholesterolu (51 %), stpajicej priemernej hodnote
systolického tlaku (31 %), BMI (16 %) a zvySujticej sa prevalencii
diabetu (11 %). Ak by neboli aplikované liecebné metddy, vyskytlo
by sa v roku 2009 dalsich 450 umrti v dosledku ICHS (31).

Diskusia

Vyvoj tmrtnosti na ICHS je vysledkom spolupdsobenia
komplexnych javov, ktoré potrebujeme poznat, aby sme vedeli
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a net effect of other (dietary) factors. The reduction in
smoking prevalence was the most important contributing
risk factor in Scotland, England and Wales (1981-2000) and
New Zealand (11, 14, 15). In Italy, Northern Ireland and
in the recent Irish model decrease in the mean value of
systolic blood pressure was the most powerful risk factor
(18, 21, 28). Again this is the net effect of other factors
after subtracting the effect of antihypertensive treatments.
All the recent articles highlight the adverse effects of the
increasing prevalence of diabetes mellitus and obesity in
the population which then slow the decrease in CHD
mortality (15, 17-28).

Causes of CHD mortality increases

Three articles analysed populations experiencing increases
in CHD mortality rates: in Beijing (29), Syria (30) and Tunisia
(31). In Beijing the CHD mortality rates increased by 50%
between the years 1984 — 1999. This increase led to 1608
additional deaths not expected if the mortality rates from
1984 had remained unchanged. Most of this mortality incre-
ase was attributable to increasing values of total cholesterol
(77%), increasing diabetes prevalence (19%) and increasing
BMI (3.7%) in the population. Without treatments, over 640
additional CHD deaths would have occurred in Beijing in
1999 (and the biggest benefits came from initial treatments
of AMI) (29).

The Syrian model analysed 6370 additional deaths which
occurred in 2006 that were not expected by applying the
mortality rates from 1996. The model explained 81% of
these additional deaths. The biggest contributions were at-
tributed to increases in systolic blood pressure (42%), total
cholesterol (16%), BMI (7%) diabetes prevalence (12%) and
smoking (3.5%). If the treatments (with biggest impact of
chronic angina treatments) had not been used in this period
in Syria, 2145 additional CHD deaths would have occurred
in 2006 (30).

Tunisia experienced 680 additional deaths in 2009 above
those expected if the mortality rates from 1997 had remained
unchanged. The model explained 98% of this increase. The
increasing CHD mortality rates were attributed to increasing
total cholesterol (51%), systolic blood pressure (31%), BMI
(16%) and prevalence of diabetes (11%). If no treatments had
been used, a further 450 CHD deaths would have occurred
in 2009 (31).

Discussion
Trends in CHD mortality rates reflect the contribution
of complex determinants. We need a better understanding

in order to design and implement appropriate and effective
strategies against these diseases. Models have a number of
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navrhnut a implementovat spravnu stratégiu efektivnej kontroly
tychto chordb. Modely, a teda aj model IMPACT, maju niekolko
vyhod. Poskytuji ndm $irSie moznosti na $tadium uvedenych
komplexnych javov a prekonavaju niektoré limity epidemiolo-
gickych $tadii, ktoré sa na skiimanie otazok o zdravi a chorobe
tradi¢ne pouzivaji. Velkou vyhodou modelov je moZnost kom-
binovat udaje z roznych zdrojov. V porovnani so $tadiami st
modely castokrat rychlej$im a lacnejsim rieSenim (32). Model
IMPACT je pravdepodobne najpouzivanejsim modelom na ana-
lyzy vyvoja mortality na ICHS. Sved¢i o tom aj velké mnozstvo
publikovanych $tidii, ktorych systematicky prehlad poskytuje
tato praca. Vysledky zahrani¢nych modelov sa zhoduju na
tom, Ze znizovat umrtnost na ICHS nemozno bez komplexnej
stratégie, ktora bude zahfnat silné pristupy primérnej prevencie
(najméd podporu zdravého stravovania, fyzickej aktivity a znizo-
vanie prevalencie faj¢enia) a pokrytia populdcie ¢o najva¢$im
spektrom na dokazoch zalozenych lie¢ebnych metdd. Efektivna
legislativa, kontrola spotreby tabaku, soli ¢i transmastnych ky-
selin v potravinach, spravne oznacovanie potravin a kontrola
reklamy by mohli byt ucinné v boji proti ICHS a mohli by $etrit
néklady (5, 33). Podla Cochranovho instittitu totiz intervencie na
popula¢nej trovni zamerané iba na informovanie obyvatelstva
o rizikovych faktoroch KVCH a moznostiach ich ovplyvnenia
neredukuju umrtnost na ICHS (34).

Vysledky kazdého modelu IMPACT je vsak potrebné
interpretovat v kontexte ich limitov. Prvym limitom je, Ze
kvalita vysledkov modelu silno zavisi od kvality vstupnych
udajov. V. mnohych krajinach bolo kvoli nedostatku udajov
potrebné pristipit k tvorbe explicitnych odhadov ¢i k vy-
konaniu $tadii zameranych na ziskanie chybajucich tdajov.
Prikladom su krajiny projektu MedCHAMPS, v ktorych sa
autori potykali s neexistenciou vstupnych tdajov (Syria, Tunis,
Turecko a Zapadny breh Jordanu) (35). V syrskom modeli bolo
napriklad potrebné pouzit niektoré vstupné udaje odhadnuté
na zaklade udajov zo susednych krajin. Autori boli tiez nuteni
vykonat $pecificka $tudiu na zistenie informdcii o hospitali-
zaciach a lie¢be ICHS v krajine v roku 2009 (30). Podobna
nevyhnutnost je popisovana aj v modeli zo Zapadného brehu
Jordanu (26). Model taktiez nezahrna vietky rizikové faktory.
Nepracuje napriklad s psychosocialnymi a socioekonomickymi
faktormi, konzumaciou zeleniny a ovocia ¢i environmentalnymi
faktormi. Aj to je jeden z ddvodov, pre ktory Ziaden model
IMPACT nedokaze vysvetlit uplne vSetky DPPs (tabulka 1
- ,nevysvetlené®). Nevysvetlené DPPs su potom pripisované
prave tymto nezahrnutym rizikovym faktorom a nepresnostiam
prameniacim zo vstupnych udajov. Dal§im limitom modelu je
to, ze vyuziva udaje z kontrolovanych klinickych $tudii, ktoré
nemozno zovseobecnit na beznu populaciu.

Potencial pre slovensky model IMPACT

V strednej Eurdpe bol model vytvoreny doposial iba v Polsku
(25) a v Ceskej republike (27). Tieto krajiny zaZivaju v ostat-
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advantages. They allow us to study the complex phenome-
non and overcome some limits of epidemiological studies
that are traditionally used in addressing questions of health
and disease. The big advantage of models is their ability to
combine and integrate data from various sources. When
compared to epidemiological studies, models often provide
a rapid and inexpensive way to obtain answers to our ques-
tions (32). Based on the number of studies included in this
review, IMPACT is perhaps one of most widely used CHD
mortality model. The articles described agree that it is not
possible to substantially decrease the CHD mortality without
a comprehensive strategy that promotes primary prevention
(especially healthy diet, physical activity and reduction of
smoking) and evidence-based medical treatments. Effective
policies focused on tobacco control, reducing of salt and
trans-fats content in industrial food, appropriate and un-
derstandable food labelling and advertisement control may
be effective in fighting CHD and also may be cost-saving
(5, 33). ‘Downstream’” interventions focussed on individuals
appear less effective. According to a systematic review from
the Cochrane institute, interventions using counselling and
education aimed at behaviour change do not reduce total
or CHD mortality or clinical events in general populations.
Evidence suggests that health promotion interventions have
limited use in general populations (34).

However, all results from the IMPACT model must be
interpreted cautiously and in the context of its limitations. The
first one is that the quality of the results is strongly dependent
on the quality of the input data. In many countries it was
necessary to make a series of explicit assumptions because
the data needed did not exist. As an example we can mention
the countries of the MedCHAMPS project, where the biggest
challenge was the finding the data needed to populate the
model (Syria, Tunisia, Turkey and the Palestinian West Bank)
(35). In the Syrian model, it was necessary to use data from
a neighbouring country and also to conduct a specific study
on hospitalisation and treatment in 2009 (30). A similar
necessity is described also in the model from the West Bank
(26). Another limit of the model is that it does not consider
all the possible risk factors of CHD. It does not consider
socioeconomic or psychosocial factors, consumption of vege-
tables and fruits or environmental factors. This is one reason
why all the IMPACT models fail in explaining all DPPs (see
table 1 - unexplained). The unexplained DPPs are attributed
to unconsidered risk factors and some imprecisions in factor
measurement. Another limitation directly of the model is that
it uses data on treatment efficacy from controlled trials that
may not be generalizable in the total population.

Potential for building the Slovak IMPACT model

In Central Europe the model has been developed
only for Poland (25) and the Czech Republic (27). These
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Tabulka 1 Podiel vplyvu redukcie rizikovych faktorov a pouzZivania na dokazoch zalozenej liecby (EBL) na pokles ICHS mortality ana-

lyzovany modelom IMPACT
Table 1 The contribution of risk factor reductions and uptake of evidence-based treatments (EBT) on the decline in CHD mortality rates analysed by the IMPACT model

Prvy autor a rok Redukcia v rizi-
Krajina Obdobie publikovania Vekova skupina | DPPs v kone¢nom roku | EBL | kovych faktoroch | Nevysvetlené
(Country) (Period) | (First author and year (Age group) (DPPs in the final year) | (EBT) | (Risk factor reduc- | (Unexplained)
of publication) tion)
Skétsko (Scotland) 1975 -1994 | Capewell, 1999 (11) 44 + 6747 40 % 51 % 9%
Auckland, Novy Zéland 0 0 o
(Auckland, New Zealand) 1982 - 1993 | Capewell, 2000 (14) 44 + 671 46 % 50 % 4%
Anglicko a Wales 0 0 0
(England and Wales) 1981 - 2000 Unal, 2004 (15) 25-84 68 230 38 % 52 % 10 %
Laatikai ,2

Finsko (Finland) 1982 - 1997 aa“ka(“;;l 005 35- 64 373 23% 53 % 24%
Irsko (Ireland) 1985 - 2000 | Bennett, 2006 (17) 25-84 3763 44 % 48 % 8%
USA 1980 - 2000 Ford, 2007 (19) 25-84 341745 47 % 44 % 9%
Svédsko (Sweden) 1986 - 2002 Bjorck, 2009 (20) 25 -84 13 180 36 % 55 % 9 %
Taliansko (Italy) 1980 - 2000 | Palmieri, 2010 (21) 25 -84 42930 40 % 55 % 5%
Island (Iceland) 1981 - 2006 | Aspelund, 2010 (22) 25-74 295 25 % 73 % 2%
Ontério, Kanada Wijeysundera, 2010 0 0 o
(Ontario, Canada) 1994 - 2005 23) 25-84 7 585 43 % 48 % 9 %
. Fl -M , 2011
Spanielsko (Spain) 19882005 | O ( ;I;O 0 35-74 8530 47% 50 % 3%
Polsko (Poland) 1991 - 2005 | Bandosz, 2012 (25) 25-74 26200 37 % 54 % 9 %
Ceskd republika 1985 - 2007 | Bruthans, 2012 (27) 25-74 12 080 3% 52% 5%
(Czech Republic)
Zapadny breh Jordanu Abu-Rmeileh, 2012 0 0 Y
(West Bank) 1998 - 2009 26) 25-74 125 29 % 66 % 5%
Severné Irsko

— — 0, 0, 0y
(Northern Ireland) 1987 - 2007 | Hughes, 2013 (28) 25 -84 3180 35% 60 % 5%
Irsko (Ireland) 1985 - 2006 Kabir, 2013 (18) 25 -84 6 450 40 % 48 % 12 %

nych desatrociach vyznamny pokles imrtnosti na ICHS v celej
populacii (6 — 8, 25, 27). Na Slovensku nemozno konstatovat
takyto vyznamny pokles timrtnosti v celej populacii. Od 90.
rokov 20. storoc¢ia sme v nasej krajine skor pozorovali stagnaciu,
respektive mierny nevyznamny pokles v umrtnosti na ICHS
(36, 37). Zretelnejsi pokles vSak mozno pozorovat v mladsich
vekovych skupinach (36 - 38). Na zdklade najnovsich repre-
zentativnych popula¢nych prieskumov moézeme konstatovat,
ze oproti roku 1993 na Slovensku vyznamne poklesla stredna
hodnota celkového cholesterolu u muzov i zien, strednd hodnota
BMI dlhodobo stipa, najmid u muzov a podobne stupajuci
charakter md aj trend strednych hodnot systolického tlaku
u muzov. Prevalencia fajéenia v dlhodobom trende vyznamne
Kklesa (39). Dochdadza aj k neustdlemu zlepsovaniu starostlivosti
o pacientov s ICHS (40, 41). Sme preto presvedcent, Ze je ziaduce
vytvorit aj slovensku verziu modelu IMPACT, ktory by vysvetlil
priciny poklesu umrtnosti na ICHS, ktory mozno na Sloven-
sku pozorovat v populacii mladsich vekovych skupin. Takato
analyza by nam umoznila zaradit sa medzi krajiny, ktoré maju
model IMPACT vytvoreny, no predovsetkym by nam priniesla
cenné dokazy o vplyve primarnej prevencie, ako aj vyuZivania

countries have experienced a significant decline in CHD
mortality rates in their populations in recent decades (6-8,
25, 27). In the Slovak Republic we have not observed such
a significant mortality decrease in the total population.
Since the 1990s, we can observe a stagnation or slight
decrease in the CHD mortality rates (36, 37). The decrease
is more obvious in younger age groups (36-38). Based on
the recent population surveys and compared to 1993, in
Slovakia we could observe in 2011 a significant decrease
in average total cholesterol concentration in both males
and females. However, the average value of BMI increased.
especially in males, and the average value of the systolic
blood pressure is increased also in males. Smoking preva-
lence significantly decreased (39). The healthcare of CHD
patients also improved (40, 41). Therefore we are convin-
ced that it is desirable to develop a Slovak version of the
IMPACT model that better explains the observed decrease
in CHD mortality rates in younger age groups. Such an
analysis would allow us to join the group of countries with
their own IMPACT models, but mainly it would provide
valuable evidence about the influence of primary prevention

455



Cardiology Lett. 2013;22:(6):449-458

na dokazoch zalozenych liecebnych metéd na vyvoj umrtnosti
na ICHS na Slovensku. Vystupy slovenského modelu IMPACT
by mohli byt objektom zaujmu nielen odbornikov vo verejnom
zdravotnictve ¢i kardioldgii, ale aj 0sob opravnenych rozhodovat
o stratégiach boja proti kardiovaskularnym chorobam. V sucas-
nosti prebieha identifikdcia a ziskavanie vstupnych udajov a ich
inkorporacia do modelu. Ako mozno vidiet z prehladu, model
IMPACT je na vstupné udaje pomerne narocny. Pretoze Slo-
venska republika nebola clenom medzinarodnych projektov ako
MONICA alebo EUROASPIRE (z ktorych ¢erpali nasi susedia),
v priebehu tvorby slovenského modelu IMPACT sa stretavame
s viacerymi problémami. Podarilo sa ndm ziskat vstupné udaje
o inicidlnej liecbe akutneho infarktu myokardu a nestabilnej
anginy pektoris (40, 41). Rovnako mame vstupné udaje o uzi-
vani liecebnych metdéd pri akatnom a chronickom zlyhani
srdca (42, 43). Problematickymi sa javia kategdrie sekundarnej
prevencie po akutnom infarkte a revaskulariza¢nej operacii srdca
(CABG) a perkutannej translumindrnej korondrnej angioplas-
tike (PTCA). Na Slovensku podla nasich vedomosti neexistuju
zdroje, ktoré by vedeli takéto tidaje poskytnut v pozadovanom
¢asovom obdobi. Problematické je aj ziskanie poctu pacientov,
ktori podstapili CABG a PTCA, stratifikovanych podla veku
a pohlavia. Mdme dostupné informécie o strednych hodnotach
celkového cholesterolu, systolického tlaku, BMI a prevalencii
fajcenia a fyzickej inaktivity z vysledkov skriningov programu
CINDI v modelovej oblasti Banska Bystrica a Brezno. Tieto
udaje su vSak dostupné iba pre vekové skupiny 25 - 64-roc-
nych. V sucasnosti nemame k dispozicii informécie o vekovo
$pecifickej prevalencii diabetes mellitus v populdcii. VSetky
uvedené chybajice udaje bude treba, podobne ako v ostatnych
krajinach, nahradit explicitnymi odhadmi.

Zaver

Model IMPACT pontka inovativny pristup k ziskavaniu
dokazov o vplyve rizikovych faktorov a na dokazoch zaloze-
nych liecebnych metéd na vyvoj imrtnosti na ICHS. Model
bol overeny vo viacerych krajinach a jeho vysledky prispeli
k diskusii o stratégidch boja proti tejto vyznamnej skupine
chordb. Kedze model bol v oblasti strednej Eurépy vytvoreny
iba v Polsku a Ceskej republike, ktoré zaznamenavaji mierne
odli$ny vyvoj umrtnosti na ICHS ako Slovenskd republika,
domnievame sa, Ze je potrebné vytvorit aj slovensku verziu
modelu a ziskat tak ,slovenské dokazy“. Problémy s tvor-
bou modelu popisané v diskusii zdoraznuja potrebu zberu
a uchovavania kvalitnych reprezentativnych udajov nielen
o prevalencii rizikovych faktorov KVCH, ale aj o vyuzivanych
lie¢ebnych metddach ¢i pocte hospitalizovanych pacientov
a kardiochirurgickych a intervenc¢nych zakrokoch v nasej
krajine. Vysledky modelu by mohli byt hodnotné pre spravne
napldnovanie preventivnych stratégii na Slovensku.
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and use of evidence-based treatments in Slovakia. Outputs
from the Slovak IMPACT model may be of interest not
only to public health and cardiology experts but also to
health care decision makers. At present we are identify-
ing and gaining the input data and we are incorporating
it into the model. As seen from the review, the model is
relatively challenging in terms of the input data. Given the
fact the Slovak Republic was not a member of internatio-
nal projects such as MONICA and EUROASPIRE (from
which our neighbours had a lot of input data), the process
of gaining Slovak data is challenging. We have identified
data about uptake of initial treatments of acute myocardial
infarction and unstable angina pectoris (40, 41). We also
have data about the uptake of heart failure treatments (42,
43). It seems obtaining the data about uptake of secondary
prevention following AMI and revascularisation may be
problematic. According to our present knowledge there is
apparently no source that could provide such information
in Slovakia. Also problematic is obtaining the numbers of
patients treated yearly by CABG and PTCA, and stratified
by sex and age. We have obtained data about risk factor
prevalence from the CINDI programme from the model
area Banska Bystrica and Brezno. This data, however, is
only available from the 25" to 64™ year of age. We are
not currently able to obtain an age-specific prevalence of
diabetes mellitus. All this problematic data will have to be
obtained, as in other countries, using explicit assumptions
with experts.

Conclusion

The IMPACT model offers an innovative approach to
generate evidence further quantifying the influence of risk
factors and EBT uptake on CHD mortality trends. The
model has been validated in a number of countries and
its results have contributed to policy discussions about
further strategies for fighting CHD. Since the model has
been developed in the Central European region only
in Poland and Czech Republic, which have experienced
slightly different development of the CHD mortality
rates than Slovakia, we are convinced that it is desirable
to also develop a Slovak version of the model. We will
then be able to provide “Slovak evidence” Our problems
in getting data, as described in the discussion, stress the
necessity and importance of collecting and storing data
of high quality, not only on the prevalence of risk factors
but also on the numbers of patients admitted yearly to
hospitals and treated by surgical intervention and uptake
of treatment. Results from the model could be potentially
valuable for informing service planning and prevention
strategies in Slovakia.
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