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Kos Heart InfarCtIon – WHere are We goIng?
Maciej Rogala1, Piotr Buszman2, 3, Ewa Donesch-Jeżo4, Anna Sagan5, Iwona Kowalska-Bobko1

The introduction of a new patient care model after acute coronary syndrome (ACS) in Poland as part of the Comprehensive 
Patient Care Program after a Heart Attack (KOS) resulted in improved patient treatment quality and reduced mortality due to 
diseases of the cardiovascular system within 12 months after the onset of heart attack – these are the first results after two 
years of functioning of this model. The program has been operating since October 1, 2017, and was introduced to improve 
the care of patients after cardiovascular incidents and its main goal is to improve the quality of treatment and reduce patient 
mortality. The program has already been corrected due to limitations and problems reported by the cardiologists. 

IntroDUCtIon
there are currently 49 million patients with cardi-

ovascular disease throughout Europe. In Poland, as in 
other European Union (EU) countries, cardiovascular 
disease is the leading cause of death, and in the EU 
about 1.8 million people die every year because of it 
[1-3]. In Poland, although mortality due to cardiovas-
cular disease has been steadily decreasing since the 
beginning of the 90s, it is still high, as it remains close 
to 46% and is on average 8% higher than in other EU 
countries [4-7].

In the past over a dozen years, mainly in the pe-
riod 2000-2014, there has been a significant increase 
in expenditure on cardiology from PLn 1 billion to 
PLN 3 billion in Poland, including invasive cardiol-
ogy from PLn 200 million to PLn 1.2 billion. this 
led to an increase in patients’ access to the network 
of hemodynamic laboratories operating on a 24-hour 
basis as a result of the creation of new centers for the 
intervention treatment of acS in various regions of 
the country. While in 2004 there were 50 such centers, 
now their number has increased to 156 and coronary 
angioplasty performed in them led to a reduction in 
hospital mortality and early mortality after a cardio-
vascular incident. experts emphasize that the model 
of acS treatment developed over the past 20 years in 
invasive cardiology centers should be considered ef-
fective and, moreover, Poland has become one of the 
European leaders in this field [8-10].

On the other hand, it should be noted that the stand-
ardized coefficient of cardiovascular death rate is 

higher in our country than in most EU countries, and 
hospital mortality in the course of ACS treatment fluc-
tuates around 10.5%. In addition, 10.1% of patients die 
within 2 months after discharge [11]. The main causes 
of patient post-hospitalization mortality are, among 
others: inadequate lifestyle, insufficient monitoring of 
risk factors, delayed full revascularization, insufficient 
or delayed cardiac rehabilitation, suboptimal pharma-
cotherapy (interrupted or used irregularly), difficult 
and delayed access to subsequent angioplasty aimed at 
obtaining complete revascularization, implantation of 
cardioverter-defibrillators, as well as insufficient ac-
cess to outpatient specialist care [11].

In order to change this situation, i.e. to improve the 
quality of treatment of patients and reduce mortality 
caused by cardiovascular diseases within 12 months 
after the onset of infarction, first a concept was creat-
ed and then in october 2017 a new system of compre-
hensive and coordinated care for patients after acS 
named in short KoS-infarction was introduced.

DIagnosIs of tHe ProBLeM
one of the main problems raised by the cardiolo-

gists were gaps in access to cardiac rehabilitation, 
which left the patient alone after leaving the hospi-
tal after heart attack, without professional care and 
supervision. On average, only 23% of patients af-
ter myocardial infarction underwent stationary and 
day ward rehabilitation – most often in Opolskie 
(53%), Śląskie (39%) and Lubelskie (32%) Voivode-
ships, and the least often in Dolnośląskie (17%), 
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Wielkopolskie (16%) and Mazowieckie (8%) 
Voivodeship. another problem was the delayed time 
of rehabilitation – it was appointed late after the dis-
charge from the hospital; a similar situation was with 
access to cardiologist’s consultations – they were 
rare and took place also late after the discharge from 
the hospital. For example, the data from the Silesian 
cardiovascular Base show that the median time from 
discharge from hospital to the first cardiological con-
sultation was 4 months before entering KoS and only 
57% of patients after heart attack had a cardiological 
consultation based on a contract with the national 
Health Fund. Another 9% of patients had a consulta-
tion at private surgeries [11-13]. It should be noted, 
however, that the low percentage of patients entering 
rehabilitation and outpatient specialist care after heart 
attack is not only a problem in Poland but also oc-
curs in others countries of Western Europe, the United 
States or Japan, where this percentage is similar or 
slightly higher [14]. According to the assessment of 
the Central Statistical Office (GUS), the lack of sig-
nificant changes in the treatment and rehabilitation of 
heart attacks will increase the number of deaths from 
cardiovascular diseases and in 2050 it may reach even 
51%. In the expert reports, the aspect of money distri-
bution was also raised, which shows that although the 
total costs of expenditure on cardiovascular diseases, 
e.g. in 2011 reached as much as PLN 42 billion, only 
35% concerned direct costs related to treatment and 
pharmacotherapy, and in 65% they included indirect 
costs related to lost productivity due to premature 
mortality, early retirement or disability pension due 
to incapacity for work and being on sick leave. [15]

anaLYsIs of oPtIMaL soLUtIons
Already in 2013, the Polish Society of Cardiology 

(PTK), in the published report entitled “The optimal 
model of comprehensive rehabilitation and secondary 
prevention” indicated that the introduction of a model 
of comprehensive rehabilitation and secondary pre-
vention – assuming that it covers only 50% of patients 
– on the one hand, it would allow avoiding nearly 
2,200 deaths a year, as well as over 15,000 cardiologi-
cal hospitalizations, and on the other hand it would be 
highly cost-effective [16]. Three years later, in April 
2016, the report of the Agency for Health Technology 
assessment and tariffs (aotmit) entitled “compre-
hensive care after myocardial infarction” was com-
pleted, and in August of the same year the report of 
PtK and aotmit entitled “coordinated care after 
myocardial infarction” appeared. In both documents, 
it was emphasized that the treatment of myocardial 
infarction does not end in the hospital, and in order to 

improve its effectiveness it is necessary to continue 
medical care and improve the quality of secondary 
prevention of cardiovascular diseases, which would 
significantly reduce the cardiovascular risk in these 
people. among the factors affecting long-term mor-
tality rates – based on the results of many studies, 
both Polish and international – are lifestyle changes, 
increased control of risk factors as well as access to 
cardiac rehabilitation and specialist consultations, and 
continuation of hospital treatment in case of clinical 
indications [11-12]. 

Both the aotmit report and the PtK position 
have become the substantive basis for creating com-
prehensive model principles of patient care after heart 
attack, based on the recommendations of the Euro-
pean Society of cardiology related to comprehensive 
secondary prevention and rehabilitation, education, as 
well as control of risk factors, the use of which inhib-
its the progression of the disease, and also contrib-
utes to the extension of life span and improvement 
of quality of life. In both documents, experts pointed 
out that the optimal model of integrated medical care 
should include patient monitoring for 12 months after 
discharge from the hospital and consist of four ele-
ments: invasive treatment (interventional cardiology, 
electrotherapy, cardiac surgery), comprehensive re-
habilitation, cardiological education, and specialist 
cardiac care. the payer should sign contracts for its 
implementation with centers that have the ability to 
implement each of these modules. the basic assump-
tion of the model was to ensure continuity of patient 
care for a year as part of coordinated care provided by 
the entity with which the contract for the implemen-
tation of the entire program will be signed, ensuring 
access to the above-mentioned services at an optimal 
time taking into account the clinical parameters of the 
patient. it has been assumed that the analysis of sur-
vival and risk of serious coronary incidents will be the 
main indicators enabling the assessment of the effec-
tiveness of the coordinated care system [11-12].

Table 1. Four-component model of coordinated and comprehen-
sive healthcare – KOS-infarction [11-12].

Interventional cardiology 
(full revascularization)

Electrotherapy

Rehabilitation and cardiological 
education

Outpatient cardiological care

CoMPreHensIVe anD CoorDInateD Care after Heart InfarCt: 
FIRST STEPS KOS HEART INFARCT IN POLAND

On May 29, 2017, the ordinance of the President of 
the National Health Fund (NFZ) No. 38/2017/DSOZ 
was issued determining the conditions for making 
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contracts related to hospital treatment within compre-
hensive care after myocardial infarction (KoS-infarc-
tion). it was followed by determining detailed condi-
tions to be met by entities that may be included in the 
program allowing for the implementation of health 
services within hospital treatment; cardiac rehabilita-
tion and specialist cardiological care [17].

the requirements to make the contract include the 
following [18]:
1. Formal requirements

a)  having in the organizational structure: a hos-
pital cardiology department,

b)  possession in the organizational structure or 
on the basis of subcontracting or art. 132a of 
the Act on benefits: interventional radiology 
laboratory or hemodynamics laboratory and 
electrophysiology laboratory, hospital cardio-
surgery ward, stationary cardiac rehabilitation 
ward or center or day cardiac rehabilitation 
ward, specialist cardiology outpatient clinic.

2. Requirements related to providing state benefits
a)  the schedule for the provision of state benefits 

for coordinated care cannot limit the availabil-
ity of services provided under other contracts,

b)  24-hour telephone contact (with the cardiol-
ogy department) for patients under compre-
hensive care and the possibility to receive 
consultation for 24 hours.

3. other conditions included coordination of all ac-
tivities related to patient care within 12 months 
after the occurrence of myocardial infarction as 
described in KoS-infarction.

4. it was also assumed that comprehensive care 
would be coordinated by one center – a coordinat-
ing entity, i.e. a hospital with a cardiology depart-
ment, which over a year maintains care of a patient 
after heart attack including treatment, rehabilita-
tion, and monitoring of the therapeutic process. 
after completing the provision of services for 
KOS-infarction, the coordinating entity provides 
information to the Poz/aoS doctor about the ser-
vices recommended to the patient.
KOS-infarction officially commenced work on Oc-

tober 1, 2017, but only some of the cardiology centers 
in Poland decided to take part in it immediately or in 
the following year. aotmit estimated that KoS will 
include about 38% of patients, but in the beginning, 
only about 8% of patients took part in it out of about 
100,000 heart attacks that occur in Poland every year 
[11, 19].

According to NFZ data, in 2017, 40 centers partici-
pated in the program, and a year later – 50. Analyzing 
economic values in the form of funds for implementa-

tion of this program, the total amount of contracts for 
its implementation in Poland in the first three months 
of 2017 amounted to nearly PLn 32.5 million while 
in 2018, nearly PLN 151.4 million. Both in the first 
and second year of operation (in 2017 and 2018) of the 
KOS-infarction, most funds were allocated by the Na-
tional Health Fund to cardiological centers operating 
in the Śląskie Voivodeship – approximately PLN 18.7 
million and approximately PLN 59.5 million, respec-
tively. the least funds came to the Kujawsko-pomorsk-
ie Voivodeship just over PLN 70,000; the program did 
not start in 2017 in three voivodships: Malopolska, Lu-
buskie, Podlasie and Zachodniopomorskie, next year it 
was not implemented only in Świętokrzyskie Voivode-
ship. while in the fourth quarter of 2017 only 1949 pa-
tients were treated, between the first and the third quar-
ter of 2018 there were 8422 patients. in the discussed 
period, the number of services has also changed: from 
5403 to 40510. three centers that had the most patients 
in 2018 were: american Heart of Poland (aHP) S. a. 
(896), Prof. L. Gieca Górnośląskie Medical Centre of 
Silesian medical University in Katowice (761) and the 
J. Paul ii independent Public Specialist Hospital in 
Zamość (634) [20].

the largest KoS-infarction operator in 2017 and 
2018 was the American Heart of Poland (AHP), 
which implemented KoS-infarction from november 
1, 2017, in three centers in Bielsko-Biała, Dąbrowa 
Górnicza, and Tychy. Patients were included in each 
of the four modules of KoS-infarction. of a total of 
2,086 patients admitted to AHP in November 2018, 
55.9% (1168 people) were qualified for the KOS-
infarction program. Among the admitted patients, in-
farcts with NSTEMI N = 685 (58.6%) dominated and 
the remaining group were infarcts with Stemi n = 
483 (41.3%). During the program, 581 patients were 
submitted to coordinating visits, 435 – AOS visits and 
405 – rehabilitation, including stationary rehabilita-
tion N = 254 (62.7%) and day rehabilitation N = 151 
(37.2%). Based on the Kaplan-Meier estimation, the 
annual mortality rate after MI was 1.6%. This result, 
taking into account the background of available regis-
tration and literature data is significantly better com-
pared to patients not covered by the program [21].

the implementation of KoS-infarction allowed 
the aHP to evaluate the program in the context of its 
limitations. One of the main issues was that in the first 
year of operation of the program, it was possible to in-
clude only about 50% of patients in the KOS program. 
it resulted from the fact that patients with myocardial 
infarction brought by emergency teams to cardiology 
departments in AHP could only be qualified for KOS-
infarction in units located in the network of hospitals. 
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the program does not create such a possibility for 
units outside the network (only about 50% of the AHP 
laboratories are in the network of hospitals). another 
reason was the inability to attend KoS-infarction for 
patients qualified for coronary artery bypass grafting  
(CABG) and requiring valve repair, as well as patients 
transferred from another hospital. another limitation 
was a large number of patients who refused to take 
part in the program N = 313 and N = 75 “no show”, 
which resulted in a high N = 388 (33.2%). This main-
ly concerned patients who were unable to commute to 
outpatient daily rehabilitation for a month. it is also 
worth mentioning that after two years of operation of 
the program, AHP is still among the leaders of this 
program throughout the country and has so far cov-
ered a total of about 2,300 patients [21-22].

WeaKnesses anD LIMItatIons of tHe PrograM
the KoS-infarction program after less than six 

months of operation was evaluated in terms of strengths 
of cardiac centers implementing its modules, which 
were presented in march 2018 during the session “or-
ganization of medical care for patients after myocardial 
infarction and stroke” as part of the third congress of 
Health Challenges [23-24]. A month later, on April 26, 
2018, an ordinance draft of the President of the NFZ 
(Polish National Health Fund) was published, which 
was the result of a joint position of the clinicians in-
volved in the organization of KoS-infarction and the 
opinions of experts from the Polish Society of cardiol-
ogy and the Polish Society of rehabilitation. regula-
tion No. 10/2019/DSOZ, after a series of external con-
sultations, appeared on February 1, 2019, and was the 
result of all collected problems and limitations, among 
which the following ones were indicated [19, 25-26]:
•	 the need to introduce explicit provisions regard-

ing the early termination of KoS-infarction or the 
transfer of a patient to another center having a con-
tract for the provision of these services,

•	 the lack of correction coefficient within cardiology 
for entities that are institutes, such as in the case of 
the implementation of a contract for hospital ser-
vices,

•	 the need for gratification for entities with their own 
rehabilitation ward (similar to the situation with 
coronary artery bypass grafting in the cardiac sur-
gery ward in the organizational structure),

•	 enabling the settlement of the correction coeffi-
cient at the time of issuing the certificate confirm-
ing the absence of cardiological contraindications 
to work,

•	 problems with the settlement of benefits from the 
catalog of benefits to sum up and the stay in the 

department of anaesthesiology and intensive 
Care,

•	 enabling implementation of all JGP related to elec-
trotherapy under KoS-infarction.

tHe fIrst CHanges In Kos-InfarCtIon toWarDs 
oPtIMIzatIon

all these elements were included in the new ordi-
nance, in particular the following ones [27-28]:
•	 a correction coefficient of 1.1 for cardiological ser-

vices for entities that are institutes, equivalent to 
the coefficient in the case of realization of a con-
tract for the provision of hospital cardiological ser-
vices,

•	 a coefficient of 1.1 for benefits within the day care 
unit for cardiac rehabilitation in the organizational 
structure, when settling day care services,

•	 enabling the settlement of the correction coeffi-
cient at the time of issuing the certificate confirm-
ing the absence of cardiological contraindications 
to work,

•	 enabling all JGP related to electrotherapy to be 
implemented under the KoS-infarction by add-
ing groups: e31 implantation/replacement of 
a single-chamber pacemaker, E32 implantation/re-
placement of a dual-chamber pacemaker, and E33 
implantation/replacement of the system having 
cardiac resynchronization function (CRT),

•	 in addition to the modules, a division into treat-
ment, rehabilitation and monitoring were intro-
duced, and a separate accounting of coordinating 
and control visit was made possible.
one of the changes that was called for was to 

equalize the financial benefits associated with the im-
plementation of the program for institutes and clini-
cal hospitals. Earlier, hospitals implementing KOS-
infarction had a higher contract value with NFZ by 
15%, and clinical centers and institutes only by 5%, 
which meant that only a few decided to participate in 
this project [29].

all these elements have been added or corrected 
in order to improve KOS-infarction, looking at its 
organization and content seen from the perspective 
of both the centers implementing it and the patients 
themselves. At the end of September 2019, 59 car-
diological centres in the country participated in the 
project [30].

It should also be emphasized that, despite the fact 
that the program has undergone some changes to im-
prove its functioning, the most important and visible 
after the first year of its operation is a significant re-
duction in mortality in patients undergoing this pro-
gram to about 2.6% and even 1.6% depending on the 
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center, which compared to the average level of annual 
mortality after heart attack of 10.5% before the intro-
duction of this program can be considered a break-
through [31]. 

After the changes introduced in February 2019, the 
KoS-infarction organization has been divided into three 
main areas: treatment, rehabilitation, monitoring. The 
details of each area are described in Table 2 [27-28].

QUaLItY of BenefIts: aBoVe aLL
according to the new decree of the President of 

the National Health Fund, detailed quality parameters 
were determined for the assessment of the provision 
of benefits. It was assumed that the monitoring and 
evaluation of the program of comprehensive care for 
patients after myocardial infarction will include both 
indicators on the quality of patient care at the level 
of the center implementing the comprehensive care 
program and indicators on the effects of treatment. 
Therefore, the following parameters used to assess the 
effects of comprehensive care in patients after myo-
cardial infarction after 12 months of its implementa-
tion were specified – based on reporting data by ser-
vice providers to the NFZ IT system [28-29]:
1. percentage share of patients after myocardial in-

farction covered by KoS-infarction;
2. percentage of patients in whom the entire individ-

ualized care scheme was completed;
3. percentage of cardiovascular re-hospitalization;

4. percentage of patients who underwent coronary 
angioplasty as part of the second stage of revas-
cularization;

5. percentage of patients implanted with an icd car-
dioverter/defibrillator;

6. percentage of patients implanted with a crt-d 
cardioverter/defibrillator;

7. percentage share of deaths after heart attack due to 
a cardiovascular episode in the period:
a) 6 months from the date of the occurrence of 

a heart attack, 
b) 12 months after the occurrence of a heart attack.

the cardiologists’ community estimates that the 
introduced changes will result in the participation of 
a greater number of cardiological centers, which will 
translate into a greater number of patients participat-
ing in the KOS-infarction program and, as a result, 
will reduce the number of consecutive infarctions in 
the same patients and ultimately the number of deaths 
[32]. From the point of view of the work of rescu-
ers operating on a daily basis in the State emergency 
Medical System it is an important message, because 
in the long run – which should be subjected to detailed 
analyzes – it should translate into a smaller number of 
calls for repeated heart attacks and other cardiovascu-
lar incidents in previously hospitalized patients with 
ozw due to the existing secondary prevention system 
in the form of KoS-infarction.

Table 2. Organization of KOS-infarction in three areas: treatment, rehabilitation and monitoring [27-28].

treatMent includes:
1) hospitalization of the patient due to heart infarct which involved:

a) invasive diagnosis of myocardial infarction (coronary angiography) or conservative   treatment,
b) invasive treatment, including complete coronary revascularization or cardiac surgery (according to the patient’s clinical condition):

I-stage revascularization – during hospitalization for heart infarct,
II-stage revascularization, which can be performed at the first hospitalization for heart infarct or spread over two hospitalizations (the first one because of heart 

infarct and the second one planned hospitalization);
2) electrotherapy, including:

a) implantation/replacement of a single-chamber pacemaker,
b) implantation/replacement of a double-chamber pacemaker,
c) implantation/replacement of the system with cardiac resynchronization function  (CRT),
d) implantation of a cardioverter-defibrillator (ICD) or
e) implantation of a cardioverter-defibrillator with resynchronization function (CRT-D) after assessing the patient’s ejection fraction;

3) individual patient treatment plan established during hospitalization by a cardiologist together with a medical rehabilitation specialist, taking into account appropriate 
cardiac rehabilitation and visits to a cardiological outpatient clinic.

reHaBILItatIon includes:
1) cardiac rehabilitation or hybrid cardiological telerehabilitation implemented in stationary conditions, or
2) cardiological or hybrid cardiac telerehabilitation carried out in the center or day ward.

MonItorIng includes:
1) coordinating (control) visit,
2) specialist cardiac care within 12 months from the occurrence of myocardial infarction in accordance with the individual treatment plan [including consultations concerning 

qualification for implantation of the total automatic cardioversion system or the defibrillation (ICD system) or else the cardiac resynchronization system with defibrillation 
function (CRT-D system) and a consultation monitoring implantable devices]; the number of consultations and their frequency should depend on the patient’s clinical 
condition,

3) a specialist consultation ending the care under the KOS-infarction program.
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WHere sHoULD We aIM
in addition to the undoubted successes of KoS-

infarction whose concept and implementation have 
been honored with the award “milest Steps in the 
treatment of heart attack” bestowed since 2012 by the 
Silesian Centre for Heart Diseases in Zabrze, which 
was given to four institutions:

Polish Society of Cardiology, Ministry of Health, 
agency for assessment of Health technological and 
Tariff System and the National Health Fund for “cre-
ating assumptions and implementing Polish innova-
tive program of coordinated care for patients with 
myocardial infarction” [33] – there remains one seri-
ous problem that has not been solved yet.

Currently about 20% of patients with myocardial 
infarction participate in the KOS-infarction program, 
but it should be remembered that access to it is still 
very unevenly spread between voivodships, which 
means that, e.g. in Śląsk, this accessibility is incom-
parably better (nearly 40% of patients covered) than 
in other voivodships, where it still operates only on 
very small scale. It seems that in this situation, the ap-
peal of the cardiologists, including representatives of 
the authorities of the Polish Society of Cardiology, to 
include in the KoS-infarction ultimately all patients 
and not only patients treated within the network of 
hospitals is the most right and should be analyzed 
and assessed by policy makers. Additionally, the use 
of innovative solutions such as telerehabilitation, the 
use of dedicated mobile applications (e.g. AfterAMI, 
corrieHealth) to coordinate patients should reduce 
the percentage of refusals to join the program for lo-
gistical and coordination reasons.

The sum of the benefits from this cannot be over-
estimated if we take into account that, above all, the 
rate of deaths from cardiovascular diseases in the 
country may decrease. the entire health care system 
will also benefit from the treatment of fewer subse-
quent heart attacks with a greater share of preventive 
measures that are more effective and cheaper than 
hospital treatment. Also, for rescuers working in PRM 
teams, this may result in fewer outpatient interven-
tions to people who have had previous heart attack 

and then have been subjected to a comprehensive and 
coordinated secondary prevention program under the 
existing KoS-infarction program.

ConCLUsIons
the 23rd international congress of the Polish So-

ciety of Cardiology, which took place at the end of 
September 2019 in Katowice, gave an opportunity to 
summarize the two-year functioning of KoS myo-
cardial infarction. in the conclusions drawn by rep-
resentatives of the Polish Society of Cardiology, the 
Ministry of Health, NFZ, and AOTMiT, special atten-
tion should be paid to [34-35]:
1. the implementation of the KoS-infarction pro-

gram meant that patients covered by this program 
can count not only on cardiac intervention related 
to acS but also on comprehensive coordinated 
care including an individual treatment plan re-
ceived by each patient for a period of 12 months 
after its occurrence, comprising both rehabilita-
tion, consultation and further treatment according 
to the clinical condition.

2. The effects of treatment improved, as mortal-
ity within the year after hospitalization associ-
ated with myocardial infarction and the risk of 
further serious cardiovascular incidents signifi-
cantly decreased. the data show that 12-month 
mortality after heart attack dropped by 31 percent 
in the group of patients who were included in  
KOS-infarction, and the probability of serious 
cardiovascular events within 1 year is 25 percent 
lower than in the group of patients not included in 
the program.

3. On the one hand, the patients included in the pro-
gram had increased availability of rehabilitation, 
and on the other hand, the time to start rehabilita-
tion shortened as compared to patients after acS 
not being in the KOS-infarction program. 67.1% 
of patients included in KoS-infarction had cardiac 
rehabilitation and the median time to start of reha-
bilitation was 11 days. For comparison, in patients 
not included in the programs, these two indicators 
were: 27.4 percent and 32 days.
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