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Abstract: The KOSovan Acute Coronary Syndrome (KOS-ACS) Registry is established as a 
prospective, continuous, nationwide, web-based registry that is operated online. The KOS-ACS 
registry is designed with the following objectives: 1) to obtain data on the demographic, clinical, 
and laboratory characteristics of ACS patients treated in Kosovo; 2) to create a national database 
with information on health care in ACS patients treated in Kosovo; 3) to identify the national 
features of associations between ACS characteristics and clinical outcomes, including mortality, 
complications, length of hospital stay, and quality of clinical care; and 4) to propose a practical guide 
for improving the quality and efficiency of ACS treatment in Kosovo. The Kosovo Society of 
Cardiology and University of Prishtina will be responsible for the development of the KOS-ACS 
registry and centralized data analysis at the national level. The KOS-ACS Registry will enroll all 
patients admitted, at any of the registered clinical centers, with the diagnosis of ACS and who will 
be clinically managed at any of the Kosovo hospitals. Data on patient demographics, clinical 
characteristics, previous and hospital drug treatment, and reperfusion therapy will be collected. The 
type of ACS (Unstable angina, NSTEMI or STEMI) will also be clearly defined. The time from first 
medical contact to balloon inflation (FMC-to-balloon) and door-to-ballon time will be registered. In-
hospital death and complications will be registered. Data on post-hospital primary outcome 
(MACE: cardiac death, all-cause mortality, hospitalization, stroke, need for coronary 
revascularization) of patients, at 30 days and 1 year, will be included in the Registry. 
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Key Learning Points 

What is already known: 
Acute coronary syndrome (ACS) is a common manifestation of atherosclerotic cardiovascular 

disease and its recognition has direct impact on patients’ morbidity and mortality. 
Numerous national registries, worldwide, do exist and many include patients with ACS, which 

results influenced to health care in these patients in different countries. 
Kosovo, as the youngest European country and does not have any prospective designed registry 

for ACS. 
What this study adds: 
This is the first National Registry for ACS in Kosovo. 
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The results of such registry are expected to have important impact on health care providers of 
the country, persuading them to take adequate measures for improving the clinical care of patients 
with ACS. 

This rational and design will assist achieving the registry objective, in particular the evaluation 
of coronary disease services against published clinical guidelines and comparing its details with 
respective ones from other nations. 

Introduction 

Acute coronary syndromes (ACS), which include unstable angina, non-ST segment elevation 
myocardial infarction (NSTEMI) and ST segment elevation myocardial infarction (STEMI), is a 
common manifestation of atherosclerotic cardiovascular disease (CVD) and its recognition has direct 
impact on patients’ morbidity and mortality [1–5]. Numerous national registries, worldwide, do exist 
and many include patients with ACS [6–15]. The main goal of these registries is to fill the gap between 
real world data, on the treatment of patients with ACS, and current relevant clinical guidelines, 
derived from randomized controlled trials [16,17]. Other important objectives of ACS registries are 
to investigate the clinical characteristics of patients with ACS in different countries/regions. Thus, the 
most important rational of ACS registries is evaluating and optimizing national ACS practice 
strategies in the light of the available up-to-date strong international evidence. This rational has been 
useful in many countries [18–26], having identified wide geographic variations in the management 
of patients with STEMI, especially in receiving timely primary PCI [27]. 

Kosovo is the youngest European country and does not have any prospective designed registry 
for ACS. Some observational single-center data in different time periods has shown that the treatment 
of patients with ACS in Kosovo [28–30] did not strictly comply with current clinical guidelines, 
resulting in significantly sub-optimum clinical outcomes. Therefore, the Board of Kosovo Society of 
Cardiology, in its role to rectify such situation, has approved establishing a National ACS Registry. 
The results of such registry are expected to have important impact on health care providers of the 
country, persuading them to take adequate measures for improving the clinical care of patients with 
ACS. This National Registry is described as the KOSovan Acute Coronary Syndrome (KOS-ACS) 
Registry. 

The aim of this article is to discuss the objectives and design of the KOS-ACS Registry which 
should also be of interest to other nations. 

Description of KOS-ACS Registry 

Objectives 

The KOS-ACS registry is designed with the following objectives: 1) to obtain data on the 
demographic, clinical, and laboratory characteristics of ACS patients treated in Kosovo; 2) to create a 
national database with information on health care in ACS patients treated in Kosovo; 3) to identify 
the national features of associations between ACS characteristics and clinical outcomes, including 
mortality, complications, length of hospital stay, and quality of clinical care; and 4) to propose a 
practical guide for improving the quality and efficiency of ACS treatment in Kosovo (Figure 1). 

Desing of the KOS-ACS Registry 

The KOS-ACS Registry is established as a prospective, continuous, nationwide, web-based 
registry that is operated online (www.kosacs.com). The design of the KOS-ACS Registry is based on 
the current clinical guidelines points on diagnosis and treatment of ACS [31]. 

Only members of the Registry, who will have username, a unique identification number and 
password, will have access to the Registry. The menus of the webpage are designed to minimize the 
number of keyboard errors. Several technical measures are introduced to maximize the accuracy of 
data. The Web interface of the KOS-ACS contains these forms with the following titles: 1) personal 
data of ACS patients; 2) history of present event of ACS; 3) past relevant history; 4) risk factors for 
CVD; 5) results of physical examination; 6) results of echocardiography; 7) results of laboratory tests; 
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8) details of intervention, if happened; 9) prior therapy; 10) details of medical treatment of ACS; 11) 
recommendations at discharge; and 12) complications and clinical outcomes. 

Developers of the KOS-ACS Registry 

The Kosovo Society of Cardiology and University of Prishtina will be responsible for the 
development of the KOS-ACS registry and centralized data analysis at the national level. The KOS-
ACS is established in November 2023 by researchers and cardiologists, members of Kosovo Society 
of Cardiology, with the support of information technology specialists. It will start collecting data for 
ACS from 1 May 2024. 

Participation 

Participation in the KOS-ACS is voluntary and free of charge. Any clinical center that provides 
health care for ACS patients, both in private and public health care system in Kosovo, is entitled to 
participate in the KOS-ACS registry by sending a request to the technical support team of the KOS-
ACS. In December 2023, all centers were invited to take part in the KOS-ACS by the Kosovo Society 
of Cardiology, and all agreed to participate. The registry will have one principal investigator, and 10 
coordinators (one per each center). 

Patients 

The KOS-ACS Registry will enroll all patients admitted, at any of the registered clinical centers, 
with the diagnosis of ACS according to conventional European Guidelines [31] and who will be 
clinically managed at any of the Kosovo hospitals including the University Clinical Centre of Kosova 
in Prishtina, 6 Regional Hospitals in 6 Kosovo districts, and 3 private hospitals. Enrollment of patients 
is planned to start in May 2024 and to continue for at least two years, with potential extension (Figure 
2). Inclusion criteria comprise: 1) any type of ACS (unstable angina, NSTEMI or STEMI) as a 
presumptive diagnosis, and 2) patients age ≥18 years, irrespective of gender. The exclusion criteria 
will be (1) symptoms considered as ACS at admission which were not consistent with acute cardiac 
ischemia, and (2) patients with ACS accompanied by a significant comorbidity, such as any trauma, 
traffic accident, severe gastrointestinal bleed/operation or procedure directly before admission 
(Figure 1). 

Data Elements 

The key data elements and definitions of the KOS-ACS Registry database were developed using 
the 2023 ESC Guidelines for the management of ACS [31] and the ACVC-EAPCI EORP STEMI 
Registry of the ESC [32]. 

Data on patient demographics, clinical characteristics, previous and hospital drug treatment, 
and reperfusion therapy will be collected. All conventional and new risk factors will also be part of 
the questionnaire (Supplement File) patients will be requested to fill. The type of ACS (Unstable 
angina, NSTEMI or STEMI) will also be clearly defined. The time from first medical contact to balloon 
inflation (FMC-to-balloon) and door-to-ballon time will be registered. In-hospital death and 
complications will be registered. Data on post-hospital primary outcome (MACE: cardiac death, all-
cause mortality, hospitalization, stroke, need for coronary revascularization) of patients, at 30 days 
and 1 year, will be included in the Registry (Figure 3). 

Data Collection 

All centers participating in the KOS-ACS Registry will be asked to include all patient’s 
inclusion/exclusion criteria for ACS based on the recent ESC Guideline for ACS [31] or future 
eventual guidelines delivered by ESC. The source of patient data will be hospital charts for admitted 
patients with ACS in all centers. A detailed user manual will be developed, to help participants in 
the registry, and will be available on the KOS-ACS registry website. 
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In each participating center, at least one physician will be trained to log patient data into the 
Registry. The content of data-entry Web forms will be simple and user friendly. Every 3 months, 
experts from the KOS-ACS registry will check the validity of entered data by reconciling randomly 
selected records with the data of patients’ hospital charts. 

Data Security 

The database and Web security issues are important for registries. KOS-ACS website has been 
designed in the way that allows all users to be assigned with a unique username/password 
combination which are mandatory to log on to the KOS-ACS registry. All transactions will be 
recorded automatically in the web server’s log. All data entered in the website will be protected by a 
password on a safe server of the KOS-ACS Registry. Subject identification will be possible only at the 
local study site, and participating centers will be able to review and modify the patient data. ACS 
patients’ data added to the KOS-ACS Registry may be updated but cannot be removed. The entered 
data will be stored on the central database on the central server at KOS-ACS Registry. These measures 
are undertaken to ensure the confidentiality and security of the data. 

Ethical Aspects 

The study protocol of the KOS-ACS Registry, including patient information and consent forms 
has been reviewed and approved by the Ethics Commission of the Kosovo Doctors Chamber and by 
the Ethics Committee of the University of Prishtina. All patients must give informed consent before 
entering their personal and clinical data in the KOS-ACS Registry. The standard informed-consent 
form will be available on the KOS-ACS Registry website, in order to allow the local coordinator to 
obtain the consent. Patients will give an informed consent after transfer from intensive care unit (ICU) 
to a cardiac/coronary care unit. In case of death in the ICU, consent, to use the patient’s data 
anonymously will be given by a patient relative. The appropriate measures are used to guarantee 
maximum data confidentiality. All patient-related clinical data will be anonymized locally. 

Discussion 

National medical registries have become a well-established practice in many countries and 
among different academic organizations. The main benefit of medical registries is the transparent and 
detailed documentation of patient’s medical condition, risk factors, clinical presentation, 
management pathway and clinical outcome. Such approach allows accurate evaluation of the 
national management strategies and potential deviation from international guidelines. It also allows 
risk factors comparison and clinical outcome between different countries in and away from the same 
geographical region. The first published registry on myocardial infarction was from Warsaw 
emergency service in 1979 [33], followed by many registries from different countries, worldwide. The 
most recently published is the national Moroccan registry of ST-elevation MI [34]. Kosovo is a small 
size country, recently established with steadily developing infrastructure and economy. Likewise, 
medical services have been developing in different specialties including cardiovascular disease. 
Primary coronary intervention has now nationally matured with clinical outcome comparable to 
other countries in the region [32,35,36]. Optimum control and prevention of coronary artery disease 
and ischemic heart disease in Kosovo, however, remain a challenge since the clinical service provided 
is not nationally uniform but depends on individual center expertise and facilities. In addition, the 
coronary disease prevention strategy in Kosovo has not matured yet. The Kosovo Society of 
Cardiology, established in 2002 has already made a plausible scientific and academic success with 
many cardiologists obtaining higher degrees from international universities and returning to support 
the local clinical services and bring international knowledge into the daily practice of their patients. 
Despite that, there is a lack of formal structured documentation system in the form of a registry which 
should assist clinicians and scientists to study, in detail, the nature of national Kosovo coronary artery 
disease, in terms of pattern of presentation, contributing risk factors and management pathways. 
Also, such registry, should help in conducting accurate comparison of the latter information with 
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respective ones from other nations, in the light of the international available guidelines 
recommendations. Ones achieved, the results should assist in drawing an accurate clinical road map 
for managing coronary artery disease in Kosovo. 

The Kosovo Society Cardiology has agreed establishing a national registry for coronary artery 
disease, the summary of which is described in this report and the results of its analysis should assist 
achieving the registry objective, in particular the evaluation of coronary disease services against 
published clinical guidelines and comparing its details with respective ones from other nations. 

Data availability statement: The data underlying this article will be shared on reasonable request to the 
corresponding author. 

Conflicts of Interest: None declared. 

References 

1. Chew DP: Hyun K, Morton E, Horsfall M, Hillis GS, Chow CK, et al. Objective Risk Assessment vs Standard 
Care for Acute Coronary Syndromes: A Randomized Clinical Trial. JAMA Cardiol. 2021 Mar 1;6(3):304-313 

2. Martin C, Jones D, Wolfe R. State-wide reduction in in-hospital cardiac complications in association with 
the introduction of a national standard for recognizing deteriorating patients. Resuscitation. 2017 Dec; 121: 
172-178. 

3. Bonello L, Laine M, Puymirat E, Lemesle G, Thuny F, Paganelli F, et al. Timing of Coronary Invasive 
Strategy in Non-ST-Segment Elevation Acute Coronary Syndromes and Clinical Outcomes: An Updated 
Meta-Analysis. JACC Cardiovasc Interv. 2016 Nov 28;9(22):2267-2276. 

4. Kheifets M, Vaknin-Assa H, Greenberg G, Orvin K, Assali A, Kornowski R, Perl L. Trends in ST-elevation 
myocardial infarction. Coron Artery Dis. 2022 Jan 1;31(1):1-8. 

5. Fox KA, Eagle KA, Gore JM, et al.; GRACE and GRACE2 Investigators. The Global Registry of Acute 
Coronary Events, 1999 to 2009—GRACE. Heart. 2010; 96:1095–1101. 

6. Herrett E, Smeeth L, Walker L, et al.; MINAP Academic Group. The Myocardial Ischaemia National Audit 
Project (MINAP). Heart. 2010; 96:1264–1267. 3. 

7. Leurent G, Garlantezec R, Auffret V, et al. Gender differences ’ in presentation, management and in-
hospital outcome in patients with ST-segment elevation myocardial infarction: data from 5000 patients 
included in the ORBI prospective French regional registry. Arch Cardiovasc Dis. 2014; 107:291–298. 5. 

8. Shaw C, Nitsch D, Steenkamp R, et al. Inpatient coronary angiography and revascularisation following 
non–ST-elevation acute coronary syndrome in patients with renal impairment: A cohort study using the 
Myocardial Ischaemia National Audit Project. PLoS One. 2014; 9: e99925. 7. 

9. Trzeciak P, Gierlotka M, Ga¸sior M, et al. In-hospital and 12-month outcomes after acute coronary 
syndrome treatment in patients aged <40 years of age (from the Polish Registry of Acute Coronary 
Syndromes). Am J Cardiol. 2014; 114:175–180. 

10. Gutierrez JA, Karwatowska-Prokopczuk E, Murphy SA, et al. Effects of ranolazine in patients with chronic 
angina in patients with and without percutaneous coronary intervention for acute coronary syndrome: 
observations from the MERLIN-TIMI 36 trial. Clin Cardiol. 2015; 38: 469-475. 9. 

11. Huo Y, Lee SW, Sawhney JP, et al. Rationale, design, and baseline characteristics of the EPICOR Asia study 
(Long-term Follow-up of Antithrombotic Management Patterns in Acute Coronary Syndrome Patients in 
Asia). Clin Cardiol. 2015; 38: 511-519. 10. 

12. Reibis R, Voller H, Gitt A, et al. Management of patients with ST-segment elevation or non–ST-segment 
elevation acute coronary syndromes in cardiac rehabilitation centers. Clin Cardiol. 2014; 37: 213–221. 11. 

13. Thukkani AK, Fonarow GC, Cannon CP, et al.; Get with the Guidelines Steering Committee and 
Investigators. Quality of care for patients with acute coronary syndromes as a function of hospital 
revascularization capability: insights from Get with the Guidelines-CAD. Clin Cardiol. 2014; 37: 285–292. 

14. Chan Pin Yin DRPP, Vos GA, van der Sangen NMR, Walhout R, Tjon Joe Gin RM, Nicastia DM, et al. 
Rationale and Design of the Future Optimal Research and Care Evaluation in Patients with Acute Coronary 
Syndrome (FORCE-ACS) Registry: Towards “Personalized Medicine” in Daily Clinical Practice. J Clin Med. 
2020 Sep 30;9(10):3173. 

15. Wang G, Chen XH, Li SY, Zhang ZK, Gong W, Yan Y, Nie SP, Henriques JP. Effect of complete 
revascularization in acute coronary syndrome after 75 years old: insights from the BleeMACS registry. J 
Geriatr Cardiol. 2023 Oct 28;20(10):728-736. 

16. Fox KA. Registries and surveys in acute coronary syndrome. Eur Heart J. 2006; 27:2260-2262. 
17. Gitt AK, Bueno H, Danchin N, et al. The role of cardiac registries in evidence-based medicine. Eur Heart J. 

2010; 31:525–529. 
18. Bradley EH, Nallamothu BK, Herrin J, et al. National efforts to improve door-to-balloon time: results from 

the Door-to-Balloon Alliance. J Am Coll Cardiol. 2009; 54:2423-2429. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 April 2024                   doi:10.20944/preprints202404.0031.v1



 6 

 

19. Widimsky P, Wijns W, Fajadet J, et al.; European Association for Percutaneous Cardiovascular 
Interventions. Reperfusion therapy for ST-elevation acute myocardial infarction in Europe: description of 
the current situation in 30 countries. Eur Heart J. 2010; 31:943-957. 

20. Bar O, Elias A, Halhal B, Marcusohn E. Time to coronary catheterization in patients with non-ST-segment 
elevation acute coronary syndrome and high Global Registry of Acute Coronary Events score. J Cardiovasc 
Med (Hagerstown). 2024 Feb 1;25(2):104-113. 

21. Eggers KM, James SK, Jernberg T, Lindahl B. Timing of coronary angiography in patients with non-ST-
elevation acute coronary syndrome: long-term clinical outcomes from the nationwide SWEDEHEART 
registry. EuroIntervention. 2022 Sep 20;18(7):582-589. 

22. Popova YV, Kiselev AR, Sagaydak OV, Posnenkova OM, Gridnev VI, Oshchepkova EV. Application of the 
Appropriate Use Criteria for Coronary Revascularization in Patients with Acute Coronary Syndrome in 
the Russian Federation: Data from the Federal Registry. Eurasian J Med. 2021 Jun;53(2):96-101. 

23. Sawano M, Kohsaka S, Ishii H, Numasawa Y, Yamaji K, Inohara T, Amano T, Ikari Y, Nakamura M. One-
Year Outcome After Percutaneous Coronary Intervention for Acute Coronary Syndrome - An Analysis 
of 20,042 Patients from a Japanese Nationwide Registry. Circ J. 2021 Sep 24;85(10):1756-1767. 

24. Hoedemaker NPG, de Winter RJ, Hof AV, Kolkman E, Damman P. Optimal Medical Therapy Prescription 
in Patients with Acute Coronary Syndrome in the Netherlands: A Multicenter Pilot Registry. Am J 
Cardiovasc Drugs. 2021 Mar;21(2):219-229. 

25. Porter A, Paradkar A, Goldenberg I, Shlomo N, Cohen T, Kornowski R, Eisen A. Temporal Trends Analysis 
of the Characteristics, Management, and Outcomes of Women With Acute Coronary Syndrome (ACS): ACS 
Israeli Survey Registry 2000-2016. J Am Heart Assoc. 2020 Jan 7;9(1):e014721. 

26. Hoedemaker NPG, Damman P, Bosker HA, Danse PW, Liem AH, Geerdes B, van Laarhoven H, de Winter 
RJ; NVVC NSTEMI-ACS project group. Treatment patterns of non-ST-elevation acute coronary syndrome 
patients presenting at non-PCI centres in the Netherlands and possible logistical consequences of adopting 
same-day transfer to PCI centres: a registry-based evaluation. Neth Heart J. 2019 Apr;27(4):191-199. 

27. Ludman P, Zeymer U, Danchin N, Kala P, Laroche C, Sadeghi M, et al.; ACVC-EAPCI EORP ACS STEMI 
investigators group of the ESC. Care of patients with ST-elevation myocardial infarction: an international 
analysis of quality indicators in the acute coronary syndrome STEMI Registry of the EURObservational 
Research Programme and ACVC and EAPCI Associations of the European Society of Cardiology in 11 462 
patients. Eur Heart J Acute Cardiovasc Care. 2023 Jan 27;12(1):22-37 

28. Bajraktari G, Thaqi K, Pacolli S, Gjoka S, Rexhepaj N, Daullxhiu I, Sylejmani X, Elezi S. In-hospital mortality 
following acute myocardial infarction in Kosovo: a single center study. Ann Saudi Med. 2008 Nov-
Dec;28(6):430-4. 

29. Gashi M, Bajraktari G, Gashi S, Ahmeti H, Degoricija V. Correlates of in-hospital mortality in patients with 
acute coronary syndrome in Kosovo. Acta Clin Croat 2022; 61:19-29. 

30. Poniku A, Batalli A, Shita D, Rexhaj Z, Ferati A, Leka R, et al. Smoking and hypertriglyceridemia predict 
STEMI in Kosovo patients with acute myocardial infarction. In edition. 

31. Byrne RA, Rossello X, Coughlan JJ, Barbato E, Berry C, Chieffo A, et al.; ESC Scientific Document Group. 
2023 ESC Guidelines for the management of acute coronary syndromes. Eur Heart J. 2023 Oct 
12;44(38):3720-3826. 

32. Zeymer U, Ludman P, Danchin N, Kala P, Laroche C, Sadeghi M, et al.; ACVC EAPCI EORP ACS STEMI 
investigators group of the ESC. Reperfusion therapies and in-hospital outcomes for ST-elevation 
myocardial infarction in Europe: the ACVC-EAPCI EORP STEMI Registry of the European Society of 
Cardiology. Eur Heart J. 2021 Nov 21;42(44):4536-4549. 

33. Askanas Z, Rywik S, Szczypiorowski B, Kapuścińska E, Korewicki J. The registration program of cases of 
recent myocardial infarction conducted within the framework of medical care of the Warsaw emergency 
service. Cor Vasa. 1970;12(3):169-77. 

34. Soufiani A, Chraibi H, Asfalou I, Ouafi NE, Hattaoui ME, Habbal R, et al. The national moroccan registry 
of ST-elevation myocardial infarction (MR-MI). BMC Cardiovasc Disord. 2023 Aug 24;23(1):419. 

35. Bugiardini R, Ricci B, Cenko E, Vasiljevic Z, Kedev S, Davidovic G, et al. Delayed Care and Mortality 
Among Women and Men with Myocardial Infarction. J Am Heart Assoc. 2017 Aug 21; 6(8): e005968 

36. Cenko E, Ricci B, Kedev S, Vasiljevic Z, Dorobantu M, Gustiene O, et al. Reperfusion therapy for ST-
elevation acute myocardial infarction in Eastern Europe: the ISACS-TC registry. Eur Heart J Qual Care Clin 
Outcomes. 2016 Jan 1;2(1):45-51 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 
products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 April 2024                   doi:10.20944/preprints202404.0031.v1


