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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: Hospital reimbursement through Diagnosis-Related
Groups (DRGs) is the dominant global model for enhancing
cost containment and transparency. In cardiology, a field
defined by rapid technological innovation and complex long-
term outcomes, the DRG model faces a critical test: rewarding
patient-centered value over procedural volume. The integration
of Patient-Reported Outcome Measures (PROMs) represents
the most significant evolution towards aligning reimbursement
with measurable clinical and functional value. While Greece
introduced its KEN-DRG framework in 2013, its potential has
been hampered by static tariff calibration and a notable absence
of outcome-linked payments. This narrative review aims to
synthesize international evidence from leading DRG systems
and propose a strategic roadmap for reform.

Methods: This study was designed as a comprehensive
narrative review, an approach chosen to synthesise the
heterogeneous and multidisciplinary body of evidence spanning
clinical cardiology, health economics, public health policy,
and health information technology. To ensure methodological
rigour and transparency, the review process was guided by the
principles outlined in the Scale for the Assessment of Narrative
Review Articles (SANRA). A structured literature search was
conducted using a systematic approach adapted for narrative
reviews, following PRISMA guidelines.

Results: The study revealed that while DRGs effectively reduce
length of stay, cost misalignment persists for high-complexity
interventions such as Transcatheter Aortic Valve Implantation
(TAVI). Our findings showed that advanced healthcare systems
in Sweden, Ger-many, and Australia are already leveraging
PROMs to bridge this gap, linking funding to demonstrable
improvements in patient well-being.

Conclusion: The study concludes that for Greece and similar
systems, the integration of PROMs is an urgent necessity for
achieving equitable, high-quality cardiac care. Key policy
recommendations include the establishment of a national PROM
registry, institutionalizing dynamic annual tariff recalibration,
and enhancing coder certification, supported by modern digital
auditing tools.

Key words. Diagnosis-Related Groups (DRG), cardiology,
value-based healthcare, Patient-Reported Outcome Measures
(PROMs), health policy, hospital financing, Greece.

Introduction.

The Global Shift in Hospital Financing: The Genesis of DRGs.

For much of the 20" century, hospital financing was dominated
by retrospective, fee for service models that reimbursed
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institutions for every service rendered. This volume-based
approach, while simple in application, created powerful
perverse incentives for increased utilisation, prolonged hospital
stays, and escalation of costs, contributing to an unsustainable
trajectory for national health expenditures [1]. The conceptual
breakthrough arrived in the 1980s in the United States with
the development of Diagnosis-Related Groups (DRGs) at Yale
University by Fetter and colleagues [2]. This revolutionary
system shifted the paradigm from retrospective reimbursement
to a prospective payment system (PPS). Hospitals were no
longer paid for their inputs but for their outputs; they received
a predetermined, fixed payment for treating a patient based
on their principal diagnosis, procedures performed, age, and
comorbidities. This single payment was intended to cover all
costs as-sociated with the inpatient stay, thereby incentivising
hospitals to manage resources efficiently, standardise care
pathways, and reduce unnecessary lengths of stay.

The DRG model proved highly successful in curbing cost
growth and was rapidly adopted and adapted worldwide.
Throughout Europe, nations developed their own variants,
such as the G-DRG system in Germany, the NordDRG in
Scandinavian countries, and the AR-DRG in Australia, each
tailored to local cost structures and clinical practices [3].
This global diffusion established DRGs as the international
standard for inpatient reimbursement, fundamentally reshaping
the economic relationship between payers and providers and
introducing a new era of transparency and accountability in
hospital management [4].

The Emergence of Value-Based Healthcare.

Despite their success in promoting efficiency, first generation
DRG systems contained a fundamental flaw: they incentivised
cost reduction without explicitly rewarding quality or patient
outcomes. This created a potential risk of premature discharge,
underutilisation of necessary services, and a focus on procedural
throughput at the expense of holistic patient care. In response to
this challenge, the concept of value-based healthcare emerged,
most notably articulated by Porter, defined by the value
equation: Value = Outcomes / Cost [5]. This paradigm posits
that the ultimate goal of a health system is not merely to provide
ser-vices or control costs, but to maximise the health outcomes
achieved for patients relative to the cost of delivering that care.

Achieving value-based care requires a systemic transformation
beyond payment models alone, encompassing the organisation
of care into integrated practice units, the rigorous measurement
of outcomes and costs for every patient, and the adoption of
bundled payment models that cover the full cycle of care. It is
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closely aligned with the "Triple Aim" frame-work: improving the
patient experience of care, improving the health of populations,
and reducing the per capita cost of healthcare [6]. Within this
framework, DRGs evolve from a simple cost containment
tool into a potential platform for value-based reimbursement,
provided they can be refined to incorporate robust measures of
quality and patient-reported outcomes.

Cardiology: The Crucible for Value-Based Reimbursement.

Cardiology serves as the archetypal specialty to test the
limits and potential of modern DRG systems. The field is
characterised by a unique confluence of factors that challenge
simplistic reimbursement models. Firstly, it is a domain of
relentless technological innovation. The past two decades have
witnessed a dramatic shift from invasive cardiac surgery to
less invasive, percutaneous interventions such as Percutaneous
Coronary Intervention (PCI) and Transcatheter Aortic Valve
Implantation (TAVI) [7], alongside the proliferation of
sophisticated implantable devices like Implantable Cardioverter
Defibrillators (ICDs) and Cardiac Resynchronisation Therapy
(CRT) devices. These technologies have revolutionised patient
outcomes [8] but come at a significant and constantly evolving
cost, creating a persistent challenge for static tariff systems.
The resource intensity of the multidisciplinary "Heart Team"
approach, essential for complex structural heart interventions, is
also poorly captured by traditional DRG models.

Secondly, cardiovascular disease management spans the entire
continuum of care, from acute, life-threatening events like Acute
Coronary Syndromes (ACS) to the long-term management of
chronic conditions such as heart failure [9]. The success of an
intervention is not solely determined by in hospital survival but
by long-term mortality, readmission rates, functional status,
and quality of life. A reimbursement system that only captures
the acute inpatient episode fails to measure, and therefore
reward, the most important dimensions of long-term value for
the patient. It is this complex interplay of high technology,
acute and chronic care, and multifaceted outcomes that makes
cardiology the ideal crucible for de-signing and evaluating the
next generation of value driven reimbursement frameworks.

Patient-Reported Outcome Measures (PROMs): The Voice of
the Patient.

The critical missing element in traditional, administratively
focused DRG systems is the patient's own perspective. Patient-
Reported Outcome Measures (PROMs) are standardised,
validated questionnaires that capture a patient's perception of
their health status, symptoms, functional ability, and quality of
life without interpretation by a clinician [10]. They provide a
direct window into the outcomes that matter most to patients.

In cardiology, a suite of robust PROMs has been developed
and validated, ranging from generic health status instruments
like the EQ-5D to highly specific tools like the Kansas City
Cardiomyopathy Questionnaire (KCCQ) for heart failure [11]
or the Seattle Angina Questionnaire for coronary artery disease
[12]. The systematic collection of PROMs allows health systems
to move beyond crude metrics like mortality and assess the true
impact of cardiac interventions on a patient's ability to return
to work, enjoy daily activities, and live free from symptoms.
The integration of PROMs into reimbursement models
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represents the most profound opportunity to transform DRGs
from a purely economic tool into a driver of genuine patient-
centred care, rewarding providers who not only save lives but
also restore them [13]. However, their implementation is not
without challenges, including the administrative burden of data
collection and the need for robust IT infrastructure and patient
engagement strategies.

The Greek Context: The KEN-DRG System.

Against this backdrop of global evolution, Greece
implemented its own DRG based hospital payment system,
the Klista Enopiimena Nosilia (KEN-DRG), in 2013 [14].
The implementation was driven by the urgent need for fiscal
consolidation and structural reform under the supervision of
the European Union. Modelled largely on the German G-DRG,
the KEN-DRG aimed to standardise hospital billing practices,
improve efficiency within the public healthcare sector (ESY),
and introduce a degree of transparency into hospital financing.

Initial evaluations of the KEN-DRG system did show some
of the expected efficiency gains, most notably a 15-20%
reduction in the average length of stay, particularly in large
urban hospitals [15]. However, the system was implemented
without the necessary supporting infrastructure and governance
mechanisms. It soon became apparent that the KEN-DRG
framework suffered from profound structural weaknesses. These
included the complete absence of a dynamic cost recalibration
mechanism, leaving tariffs frozen in time [16]; severely limited
training and certification for clinical coders, leading to high
error rates [17]; and an inadequate digital audit infrastructure
incapable of verifying the accuracy of claims. Consequently,
the system led to significant and chronic under-reimbursement
for complex and technologically advanced cardiac interventions
like TAVI and ICD implantation [18]. Crucially, no formal
mechanism for the collection of PROMs or their linkage to
quality assessment was ever established, leaving the Greek
system detached from the global movement towards value-
based, patient-centred care.

Consequently, a significant gap exists in the literature regarding
the intersection of PROMs and DRG frameworks, specifically
within Southern European health systems facing fiscal
constraints. Therefore, the primary research question driving
this review is: How can the integration of PROMs into existing
DRG models facilitate a transition from cost containment to
value creation in cardiology, and what are the specific policy
implications for the Greek healthcare system?

To address this question, this review aims to synthesise the
international evidence on best practices in cardiology DRG
design, with a specific focus on the transformative role of
PROMs and data-driven evaluation. By contrasting these
advanced models with the current state of the Greek KEN-
DRG system, this analysis seeks to formulate a clear, evidence-
based strategic roadmap for reform a roadmap designed to
align financial incentives with clinical quality, efficiency, and
genuinely patient-centred outcomes.

Methods.

Study design and Framework:

This study was designed as a comprehensive narrative
review, an approach chosen to synthesise the heterogeneous



and multidisciplinary body of evidence spanning clinical
cardiology, health economics, public health policy, and health
information technology. To ensure methodological rigour and
transparency, the review process was guided by the principles
outlined in the Scale for the Assessment of Narrative Review
Articles (SANRA) [19]. This framework promotes clarity in
the statement of aims, the comprehensiveness of the literature
search, appropriate referencing, and interpretive consistency.

Search Strategy and Data Sources.

A structured literature search was conducted following a
systematic approach adapted for narrative reviews. We queried
PubMed/MEDLINE, Scopus, the Cochrane Library, the OECD
iLibrary, and the WHO Global Health Observatory covering
publications from January 1, 2000, to June 30, 2024. To ensure
reproducibility, we used the following specific Boolean search
string:

(('Diagnosis-Related Groups' OR 'DRG' OR 'Prospective
Payment System') AND (‘Cardiology’ OR 'TAVI' OR 'PCT'
OR 'Acute Coronary Syndrome') AND ('Reimbursement' OR
'Hospital Financing' OR 'Value-Based Care') AND ('Patient-
Reported Outcome Measures' OR 'PROMs")).

In addition to peer-reviewed sources, we reviewed policy
reports from national agencies across five key countries, as
shown in Table 1. These include the Independent Hospital
Pricing Authority (IHPA) in Australia, the Institut fiir das
Entgeltsystem im Krankenhaus (InEK) in Germany, the
Center for Technology and Evaluation of Health (KETEKNY)
in Greece, the SWEDEHEART registry in Sweden, and the
National Cardiac Audit Programme (NCAP) via NHS Digital
in the United Kingdom. Given that specific mechanisms of
hospital reimbursement and tariff recalibration are frequently
detailed in government reports rather than peer-reviewed
journals, the inclusion of grey literature was deemed essential
to ensure policy relevance. We explicitly acknowledge the

potential for selection bias inherent in re-viewing non-indexed
literature; however, these sources provide critical technical data
unavailable elsewhere.

Selection Criteria and Process.

The literature selection flow (adapted PRISMA), as shown in
Figure 1, illustrates where 142 initial records were screened,
resulting in the selection of 58 core sources that informed this
comparative analysis. Inclusion criteria were defined to select
studies that: (a) addressed the application of DRG systems in
inpatientcardiology orinterventional cardio-vascularprocedures;
(b) linked economic and/or clinical outcomes to DRG-based
reimbursement models; (c) discussed the integration of PROMs
or advanced data-based audit mechanisms; or (d) provided
comparative analyses of European or other international DRG
systems, including the Greek KEN-DRG. Exclusion criteria
included studies focused purely on outpatient care, editorials
without analytical content, and duplicate publications.

Data Extraction and Synthesis.

Data extraction was performed by two reviewers independently.
Discrepancies were resolved by a third reviewer who mediated
conflicts through a structured consensus process. Specifically,
the third reviewer independently re-evaluated the source
material against the predefined inclusion criteria, followed by
a joint discussion to establish a unified interpretation, thereby
ensuring the objectivity of the qualitative data synthesis. A
thematic synthesis approach was employed to analyse the
extracted data. Evidence was coded and grouped into four
primary analytical domains:

* Clinical Efficiency and Quality: Examining impacts on
length of stay (LOS), procedural standardisation, in-hospital
mortality, and readmission rates.

* Economic Adequacy and Financial Performance:
Assessing the alignment of DRG tariffs with the actual costs
of care, particularly for high-complexity interventions.

Table 1. Key Studies and Policy Documents Informing the Comparative Analysis.

Country Source/Agency Key Focus

Germany InEK /Busse et al. [20,21] G-DRG Recalibration
Australia THPA / Palmer et al. [23,24] AR-DRG & Efficiency
Sweden SWEDEHEART / Bick et al. [26,28]  Clinical Registries & PROMs
UK NHS Digital / NCAP [29] Public Reporting

Greece KETEKNY [17, 30] KEN-DRG Evaluation

Table 2. Matrix Comparison of Selected National DRG Systems.

Country (System) Dynamic Cost Recalibration

Yes (Annual updates via independent
agency InEK)

Yes (Annual determination of
National Efficient Price by IHPA)
Yes (Managed via decentralized
regional health authorities)

Germany (G-DRG)
Australia (AR-DRG)

Sweden (NordDRG)

No (Static tariffs since initial

Greece (KEN-DRG) implementation)
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Integration with PROM Data
Emerging (Primary focus on
structural/process quality)

Yes (Linked through the National
Outcomes and Casemix Collection)
Yes (Deeply integrated via
SWEDEHEART and other registries)
No (Absence of national PROM
infrastructure)

Contribution to Review

Demonstrates the mechanism of annual cost-weight updates
and “supplementary payments for innovation”.

Highlights the role of the "National Efficient Price" and
activity-based funding in reducing length of stay.

Provides quantitative evidence linking PRPM collection to
improved clinical outcomes and reimbursement incentives.
[llustrates the impact mandatory PROM collection and
public benchmarking on hospital accountability.

Highlights structural flaws, static tariffs, and the need for
data-driven recalibration in a fiscally constrained system.

Coding Accuracy & Data Quality
High (Strict clinical audits, highly
trained coders)

High (Standardized national clinical
coding guidelines)

High (Data completeness and accuracy
driven by registries)

Low (Significant misclassification rate;
lack of certified coders)



Figure 1. PRISMA flow diagram of the literature selection process.

* Patient-Centered Innovation: Focusing on the adoption
and integration of PROMs and other measures of patient
value.

* Equity and Policy Impact: Analysing geographic and
hospital-level disparities, as well as the broader policy
implications for health system governance.

Results.

In depth Analysis of Mature DRG Systems:

The evolution of DRG systems in developed nations reveals
a clear trajectory from simple cost-containment tools towards
sophisticated information architectures designed to balance
efficiency with quality and patient value. The experiences of
Germany, Australia, and Sweden serve as exemplars of this
maturation process.

Germany: The G-DRG System and Continuous Recalibration:

The German G-DRG system, introduced in 2003, is widely
regarded as one of the most dynamic and technically advanced
in the world [20]. Its defining feature is a commitment to
continuous, annual recalibration, a process managed by the
Institute for the Hospital Remuneration System (InEK). Each
year, the InEK conducts a massive cost-accounting exercise,
collecting detailed patient-level cost data from a representative
sample of over 300 German hospitals. This process ensures
that the DRG cost weights the relative values that determine
payment levels are updated annually to reflect changes in
clinical practice, technology costs, and resource intensity.
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In cardiology, this dynamic recalibration has allowed the
G-DRG system to adapt to innovation. The system incorporates
numerous clinical modifiers, such as complication and
comorbidity levels (CCLs) and the use of specific high-cost
devices, to improve the accuracy of reimbursement for complex
procedures like PCI and ICD implantation. Furthermore,
Germany employs a system of "Zusatzentgelte" (supplementary
payments) for new and innovative technologies that are not
yet adequately represented in the DRG catalogue, providing a
pathway for their adoption [21]. However, even this advanced
system struggles to keep pace with the most rapid technological
shifts. Multiple German studies have highlighted a persistent
underfunding for TAVI and Left Ventricular Assist Device
(LVAD) therapies, where the high material costs and intensive
multidisciplinary care requirements are not fully captured by
the existing DRG structure, even with annual updates [22]. This
demonstrates that even in the most mature systems, aligning
reimbursement with the true cost of cut-ting-edge technology
remains a significant challenge.

Australia: The AR-DRG System and the National Efficient
Price:

Australia’s Activity-Based Funding (ABF) system, which
uses the Australian Re-fined-DRG (AR-DRG) classification, is
another model of high maturity [23]. The system is governed
by the Independent Hospital Pricing Authority (IHPA), which is
responsible for determining the National Efficient Price (NEP)
each year. The NEP represents the average cost of an activity-



based funding unit (e.g., a DRG) across the nation, derived from
comprehensive data collection. This price is then adjusted for
legitimate and unavoidable cost variations, such as hospital
location (regional or remote) and patient complexity, promoting
equity in funding.

The AR-DRG system has demonstrated clear success in
improving hospital efficiency. Following the adoption of
AR-DRG-linked funding, the average length of stay for
cardiac procedures decreased by an estimated 18% without a
corresponding increase in adverse events [24]. A key innovation
in the Australian system is its growing linkage with outcome
measurement through the National Outcomes and Casemix
Collection (NOCC). Hospitals that systematically collect and
report quality data, including PROMSs for certain conditions,
have been shown to achieve higher efficiency scores under
national pay-for-performance schemes, creating a direct
financial incentive for a focus on patient outcomes [25].

Sweden: The NordDRG System and the Power of Clinical
Registries:

Sweden offers perhaps the most compelling example of
how to integrate DRG-based reimbursement with a culture
of continuous quality improvement. The national NordDRG
system is embedded within a decentralised, outcome-
oriented health system where regional health authorities have
significant autonomy. The cornerstone of Sweden’s success is
its world-renowned national clinical registries, particularly the
SWEDEHEART registry for cardiovascular care [26].

The SWEDEHEART registry captures near-universal data on
all coronary interventions, TAVI procedures, and myocardial
infarctions across the country. This high participation is driven
by a culture of transparency and professional ownership. Beyond
cultural factors, SWEDEHEART sustains elevated participation
rates through systematic methodological approaches: data
collection is seamlessly integrated into routine electronic clinical
work-flows, and patients are engaged via automated, user-
friendly digital follow-up systems. These systematic methods
effectively mitigate 'survey fatigue' for both patients and
administrative staff. Critically, the registry does not just collect
clinical data; it systematically gathers PROMs from patients
at one-year follow-up, assessing quality of life, symptoms,
and functional status. Regional health authorities use this
rich, longitudinal data to supplement standard DRG payments
with quality-based incentives. Hospitals and departments that
demonstrate superior risk-adjusted outcomes and improvements
in PROM scores receive additional funding, creating a powerful
"virtuous cycle" where quality improvement is both a clinical
goal and a financial imperative [27]. Quantitative analysis from
the SWEDE-HEART registry has substantiated the impact of
this approach [28]. Reports indicate that systematic monitoring
has contributed to a 10-15% relative improvement in physical
limitation scores (Seattle Angina Questionnaire) post-
intervention over a five-year period, alongside a documented
decrease in 30-day readmission rates for heart failure by
approximately 8% in regions with high adherence to quality
registries.

United Kingdom: HRGs and the National Cardiac Audit
Programme:

123

The UK's National Health Service (NHS) utilises a system
based on Healthcare Re-source Groups (HRGs), the English
equivalent of DRGs. While facing its own challenges, the
UK system is notable for its strong emphasis on public
accountability and transparency through national clinical audits.
The National Cardiac Audit Programme (NCAP) collects data
on a wide range of cardiac interventions and publishes hospital-
level, risk-adjusted outcomes, allowing for public scrutiny and
benchmarking.

A key component of this approach has been the mandatory
collection of PROMs for all patients undergoing cardiac surgery
since 2011 [29]. Hospitals are required to administer pre- and
post-operative health status questionnaires, and the results are
used to benchmark performance. While not yet directly linked to
reimbursement tariffs in the same way as in Sweden, this public
reporting creates strong reputational incentives for hospitals to
focus on patient-centred outcomes, influencing patient choice
and driving quality improvement through transparency.

The Greek KEN-DRG System: A Deeper Diagnosis:

The Greek experience with the KEN-DRG system provides a
stark contrast to the mature, adaptive systems described above.
While born of necessity, its implementation and subsequent
stagnation highlight the critical importance of governance,
infrastructure, and a commitment to continuous improvement.

Implementation and Structural Flaws:

The KEN-DRG was introduced rapidly in 2013 with the
primary goals of uniform billing and cost control. While it
achieved a 17% reduction in average LOS [15], this initial
efficiency gains masked deep seated structural flaws that have
prevented the system from evolving. The four most critical
deficiencies are static tariffs, systemic coding inaccuracies and
the absence of real cost data and quality framework.

« Static Tariffs and Technological Obsolescence: The most
damaging flaw of the KEN-DRG system is the lack of an
institutionalised mechanism for annual cost recalibration. The
cost weights and tariffs, established over a decade ago, have
remained largely frozen [16]. In a field like cardiology, this is
catastrophic. For example, when the KEN-DRG for TAVI was
established, the procedure was in its infancy and associated
with extremely high device costs and long hospital stays. Since
then, technology has evolved, techniques have improved,
and costs have changed. The static tariff fails to reflect this
reality, leading to a severe and chronic underfunding of the
procedure, disincentivising hospitals from offering this life-
saving treatment, and creating unsustainable deficits for the
departments that do [18].

» Systemic Coding Inaccuracies: Accurate reimbursement
depends entirely on accurate clinical coding. In Greece, this is
a major point of failure. A 2023 national audit conducted by
KETEKNY, the national body responsible for DRGs, found
a staggering mis-classification rate of 29% in DRG-coded
cardiology discharges [17]. The root causes are multifaceted: a
near-total absence of professionally trained and certified clinical
coders [30]; inconsistent and incomplete clinical documentation
by physicians who are often unaware of the financial implications
of their notes; and outdated hospital IT systems that do not
facilitate detailed and accurate coding. This high error rate



means that hospital reimbursement is often a matter of chance
rather than a true reflection of the patients' clinical complexity,
undermining the system's fairness and credibility [31].

» Absence of Real Cost Data: The KEN-DRG tariffs were
initially based on estimates and adaptations from the German
system, not on actual Greek hospital cost data [14]. Critically,
no system was ever established to systematically collect patient-
level cost data from a representative sample of Greek hospitals.
Without this foundational data, any adjustments to the DRG
weights are based on guesswork or political negotiation rather
than evidence. This data vacuum is the primary reason for
the system's inability to adapt and is a fundamental barrier to
achieving fair and accurate reimbursement [32].

* The PROM and Quality Void: Compounding these
economic and administrative failures is the complete absence
of a quality framework. There is no national programme for
the collection of PROMs in cardiology or any other specialty
[33]. Clinical outcomes are not systematically linked to
reimbursement, and there are no financial incentives for
providing high-quality, patient-centred care [34]. This leaves
the KEN-DRG as a primitive, first-generation cost-control
instrument, entirely disconnected from the modern paradigm of
value-based healthcare.

To facilitate a rapid comparison of these structural differences,
Table 2 summarizes the maturity of the discussed DRG systems
across key operational domains.

Discussion.

Our synthesis of the international and Greek evidence reveals
a profound divergence in the philosophy and functionality of
DRG systems. The core of this divergence lies in whether a
DRG framework is viewed as a static accounting mechanism
or as a dynamic information architecture for driving system-
wide value. The Greek KEN-DRG system exemplifies the
former, while the models in Germany, Sweden, and Australia
are progressively moving to-wards the latter.

The DRG Paradox: An Instrument of Efficiency or a Barrier
to Innovation?

DRG based prospective payment systems create an inherent
paradox. On one hand, they are powerful instruments of
efficiency. By bundling payment, they incentivise hospitals
to standardise care, eliminate waste, and manage resources
prudently, as evidenced by the consistent reduction in length
of stay observed in Greece and elsewhere [15,35]. This
standardisation is highly effective for common, well-defined
procedures.

On the other hand, this same mechanism can act as a significant
barrier to clinical in-novation. New technologies, particularly
in cardiology, are often more expensive upon introduction. A
rigid, slow-to-adapt DRG system financially penalises the early
adopters often the tertiary academic centers that treat the most
complex cases. The chronic underfunding of TAVI in multiple
European systems, including the highly adaptive German model,
is the quintessential example of this tension [22,36]. When a
system, like Greece's, is entirely static, this barrier becomes a
brick wall, stifling the adoption of life-saving technologies and
creating inequities in patient access based on which hospital is
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willing or able to absorb the financial loss [18]. Overcoming this
paradox requires a commitment to dynamic, evidence-based
recalibration that can distinguish between wasteful spending
and value-adding innovation.

PROMs as the Keystone of Value-Based Cardiology.

The integration of Patient-Reported Outcome Measures is not
merely an incremental improvement to DRG systems; it is a
fundamental reorientation. PROMs represent the key-stone in
the arch of value-based healthcare, bridging the persistent gap
between administrative efficiency metrics and the outcomes that
truly matter to patients [10,13]. By systematically capturing the
patient's voice, PROMs address the core blind spot of traditional
reimbursement: the patient's experience of recovery, functional
capacity, and quality of life long after they have left the hospital.

The success of the SWEDEHEART registry provides an
irrefutable proof of concept [26]. It demonstrates that large-
scale, national PROM collection is not only feasible but
transformative. When PROM data is transparently reported and
linked to financial incentives, it creates a powerful virtuous cycle
[27,28]. Hospitals are motivated to redesign care pathways,
improve patient communication, and focus on long-term
functional recovery, knowing that superior outcomes will be
recognised and rewarded. For Greece, the current absence of any
PROM infrastructure is the single greatest obstacle to moving
beyond a rudimentary cost-control model [33]. Establishing a
national PROM programme is not a luxury; it is the essential
next step in building a health system that is accountable to its
patients [37]. This also carries a profound ethical dimension,
reinforcing patient autonomy by making their stated goals and
experiences a central component of quality assessment and
system governance [38].

The Digital Imperative: Beyond Coding to System Intelligence:

The discussion around technology in DRG management often
focuses narrowly on Al-assisted coding. While tools like Natural
Language Processing (NLP) offer a pragmatic solution to the
chronic problem of human coding errors and inconsistencies a
problem of epidemic proportions in Greece their true potential
lies beyond simple automation [39,57]. The ultimate goal of
digitalisation is to create a "learning health system" [40].

In such a system, high-quality digital data from standardised
Electronic Health Records (EHRs), precise clinical coding,
administrative claims data, and national PROM registries are
all integrated into a secure, central analytics engine. This engine
can perform real-time monitoring of quality indicators, identify
unwarranted variations in care, predict cost trajectories, and
provide risk-adjusted feedback to clinicians, hospital managers,
and policymakers. This creates a continuous feedback loop where
data informs practice, and practice generates new data, driving
relentless quality improvement. This "system intelligence"
allows for the development of adaptive tariffs and truly data-
driven health policy [41]. Initiatives like the European Health
Data Space (EHDS) provide the regulatory and technical frame-
work to accelerate this transition [42]. For Greece, achieving this
vision requires a foundational investment in digital maturity:
standardising EHRs, mandating interoperability, and building
the national data infrastructure to support such a system [58,50].



A Tale of Two Europes: System Maturity and the North South
Divide:

This review highlights a discernible pattern of a North-South
divide in the maturity of DRG implementation in Europe.
Northern European systems like Germany and Sweden,
characterised by strong economies, long-standing traditions of
data collection, and a culture of transparency, have successfully
evolved their DRG frameworks into sophisticated instruments
of health policy [43]. In contrast, several Southern European
countries, including Greece, Portugal, and parts of Italy, have
struggled to move beyond basic implementation [44].

The reasons for this divide are complex and multifactorial,
including differences in fiscal capacity, the legacy of fragmented
IT infrastructure, political and bureaucratic inertia, and varying
degrees of trust between providers and payers. The severe
impact of the 2008 financial crisis on the health budgets of
Southern European nations cannot be overstated, as it halted
investment in crucial areas like health IT and workforce training
[16]. This context is crucial. Greece should not be viewed as
a unique case, but rather as an archetype of the challenges
faced by health systems operating under significant economic
constraints and with less developed governance structures.
The lesson from the high-performing systems is not that their
models can be simply copied and pasted, but that the underlying
principles a commitment to dynamic recalibration based on
real local data, the integration of patient-centred outcomes,
and a culture of transparency—are universally applicable and
essential for success.

Implementation Barriers and Mitigation Strategies.

While the transition to a value-based model is imperative, it
is not devoid of risks. The primary implementation barrier is
the administrative burden placed on clinicians to collect PROM
data, which can lead to 'survey fatigue' and low response
rates. To mitigate this, data collection must be digitised and
integrated seamlessly into the Electronic Health Record
(EHR). Furthermore, interoperability issues between legacy
hospital systems and new national registries pose a significant
technical challenge requiring substantial upfront investment.
Finally, strict adherence to data privacy regulations (GDPR)
is non-negotiable; patient trust is fragile, and any linkage of
clinical outcomes to financial reimbursement must be governed
by robust anonymisation protocols to prevent risk-selection
(cherry-picking) of healthier patients by hospitals.

Building the Roadmap for Greece: Overcoming Inertia.

The transition of the Greek KEN-DRG system from a static
accounting tool to a value-creating framework is a formidable
challenge, but it is not insurmountable. The primary barriers
are not conceptual but executional: overcoming institutional
inertia, securing the necessary political will and long-term
investment, and managing the cultural shift required from
both clinicians and administrators. Acknowledging these
barriers is the first step in designing a realistic and phased
roadmap for reform. The proposed changes dynamic costing, a
national PROM programme, certified coding—require upfront
investment in technology and human capital. However, the
cost of inaction—a progressively obsolete, inequitable, and
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inefficient reimbursement system that stifles innovation and
fails to measure what matters to patients is far greater.

Conclusions and Policy Recommendations.

Conclusion.

Diagnosis Related Groups have evolved far beyond their
original purpose as a cost-containment mechanism. In the 21st
century, they represent a strategic information architecture with
the potential to drive quality, efficiency, and accountability in
healthcare. International evidence unequivocally demonstrates
that when DRG frameworks are built upon the principles of
transparency, continuous recalibration, and meaningful outcome
measurement, they can successfully align the goals of fiscal
sustainability with the delivery of high-quality clinical care.

However, this review highlights that the transition from
activity-based to value-based reimbursement remains
incomplete in many settings. The Greek KEN-DRG system,
having achieved its initial and limited goal of uniform billing,
is now fundamentally unfit for the modern era of value-based
medicine. It operates without the benefit of real cost data, is
plagued by inaccuracies, and remains blind to patient outcomes.
The future of hospital payment reform is clear: a convergence of
robust digital infrastructure, systematic outcome measurement,
and equity-focused financing. For Greece, the path forward
requires a funda-mental paradigm shift. The systematic
integration of Patient-Reported Outcome Measures is the
cornerstone of this transformation, providing the essential
patient-centred data needed to evolve the KEN-DRG from a
static accounting tool into a living, learning system that creates
measurable value for every patient.

Strategic Recommendations.

To bridge the profound gap between the current state of the
Greek KEN-DRG system and the best practices observed in
Europe's leading health systems, we propose a comprehensive,
five-point strategic roadmap for reform. These recommendations
are interconnected and should be pursued as a cohesive policy
package.

* Institutionalise Dynamic Cost Recalibration: The single
most critical reform is to abolish the static tariff system. This
requires establishing a permanent, independent, and technically
proficient national body, analogous to Germany's InEK [20]. The
mandate of this body would be to conduct annual national cost
studies, requiring mandatory, standardised cost-data reporting
from a representative sample of public and private hospitals
[45]. This would provide the empirical foundation for updating
all DRG cost weights and tariffs on a strict 12 to 18-month cycle,
ensuring that reimbursement levels remain aligned with the re-
al-world costs of clinical practice and technological change.
Acknowledging the profound effects of the 2008 financial crisis
and persistent fiscal constraints, securing the initial in-vestment
to create and sustain such a large-scale data-gathering agency is
vital. Greece can address this barrier by strategically leveraging
special European Union funding mechanisms (e.g., EU4Health
grants or the Recovery and Resilience Facility) specifically
earmarked for digital health infrastructure and capacity building.

* Launch a National Cardiology PROM Programme:
Greece must commit to measuring the outcomes that matter



to patients. We recommend launching a National Cardi-ology
PROM Programme, developed and overseen by the Ministry
of Health in collaboration with clinical societies [37]. The
programme should be rolled out in phases, beginning with
high-impact, high-volume conditions such as TAVI, PCI, and
heart failure in tertiary cardiac centers. PROM data should
be collected electronically via the developing Hellenic EHR
framework at baseline and at specified follow-up intervals [46].
In the medium term, these aggregated, risk-adjusted PROM
results should be publicly reported and partially linked to
hospital reimbursement through pay-for-performance or quality
bonus schemes [54].

* Mandate Coder Certification: Data quality is the bedrock
of any fair reimbursement system. As a critical short-term
objective to address the profound lack of clean baseline data, we
propose the establishment of a national certification framework
for clinical coders, with a formal curriculum and continuing
professional development requirements [47]. This initiative
must be paired with a nationwide Clinical Documentation
Improvement (CDI) programme to train physicians and other
clinical staff on how to document care with the specificity
and accuracy required for correct DRG assignment. Making
professional certification mandatory for all hospital coding
departments within a five-year transition period would
dramatically reduce the current 29% error rate and enhance the
system's integrity [17,31].

* Implement an Advanced Digital Audit Infrastructure:
As a long-term objective, once foundational data quality
is secured through the aforementioned coder certification,
investment in a modern digital auditing infrastructure is
essential to ensure compliance and financial integrity. This
includes the development of a centralised, secure data ware-
house, managed by KETEKNY, to receive all hospital claims
data [48]. This platform should be equipped with advanced
data analytics capabilities to automatically flag anomalies,
outliers, and potential cases of upcoding or misclassification
[55]. Pilot projects utilising NLP and machine learning tools
can be co-funded by EU Digital Health initiatives to support
re-al-time auditing and provide immediate feedback to hospitals
[49], shifting from a punitive, retrospective audit culture to a
supportive, prospective one [56].

*Embed Equity and Ethical Safeguards: A fairreimbursement
system must ac-count for factors beyond a hospital's direct
control. We recommend incorporating explicit equity adjusters
into the DRG payment formula. This should include a regional
cost modifier, similar to the NHS "Market Forces Factor," to
compensate hospitals in high-cost areas [51], and a social-
risk adjuster to provide additional support to hospitals serving
populations with high levels of socio-economic deprivation or
complex multi-morbidity [52]. Further-more, the transparent
and public publication of all performance data, including
clinical out-comes and PROM results, should be mandated as a
standard accountability measure to empower patients and drive
quality improvement through informed choice [53].
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