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Abstract
Background: Acute ischaemic heart disease (AIHD) 
and atherothrombotic stroke are amongst the leading 
causes of mortality and disability worldwide, sharing 
pathogenic mechanisms. Quality indicators (QIs) are 
essential tools for evaluating and optimizing clinical 
management. The aim of this article is to develop an in-
tegrated organizational model for the care of AIHD and 
atherothrombotic stroke, incorporating validated and 
measurable QIs to improve patient outcomes and care 
coordination.

Methods: A multidisciplinary panel of cardiologists, neu-
rologists, internists, primary care physicians and nursing 
staff reached a consensus through structured meetings. 
After reviewing the literature and scientific recommen-
dations, the most relevant QIs were selected. When clear 
standards were lacking, the panel established criteria by 

consensus. The selected QIs were integrated into a care 
pathway covering the pre-hospital phase through long-
term follow-up.

Results: Sixteen key QIs were identified for each pro-
cess, covering intervention times, secondary prevention, 
patient satisfaction, rehabilitation, follow-up and clini-
cal outcomes. The model highlights the importance of 
rapid diagnosis, timely interventions and coordinated 
discharge planning. Early initiation of intensive lipid- 
lowering therapy and systematic monitoring of targets 
such as LDL-c and mortality are emphasized.

Conclusion: The proposed QIs and organizational model 
can be valuable tools for optimizing care and coordina-
tion for patients with AIHD and atherothrombotic stroke. 
They enable the monitoring and improvement of critical 
aspects of the care process.
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Introduction
Acute ischaemic heart disease (AIHD) and athero-
thrombotic stroke are major causes of global cardio-
vascular mortality, significantly burdening healthcare 
systems.1 Both conditions share common risk factors 
and are significantly influenced by the speed and qual-
ity of acute medical care.2–5 Atherosclerosis, primarily 
driven by low-density lipoprotein cholesterol (LDL-c), is 
the key pathological process linking these conditions. 
Strong evidence from clinical and genetic studies es-
tablishes LDL-c as the cause of atherosclerosis, lead-
ing to atherosclerotic cardiovascular disease (ASCVD).6 
Beyond acute management, long-term follow-up is  
essential. Secondary prevention strategies, such as life-
style changes, patient education, and strict blood pres-
sure and lipid control, are crucial for reducing recurrent 
events and enhancing survival in patients with AIHD or 
stroke.2,7 Regular follow-ups and adherence to preventive 
medications like statins and antiplatelet therapy signif-
icantly lower the risk of further cardiovascular events.2,7

Quality indicators (QIs) are vital in enhancing clini-
cal outcomes in cardiovascular care. They provide 
standardized benchmarks for healthcare providers to 
assess care effectiveness, adhere to evidence-based 
guidelines and pinpoint improvement areas. Studies 
suggest that adherence to QIs reduces mortality and 
morbidity in ASCVD.8–11 Thus, consistent QI use evaluates 
and refines clinical pathways, ensuring timely, effec-
tive care throughout treatment, from acute manage-
ment to long-term follow-up, and contributing to better  
outcomes and reduced healthcare costs.12,13 Despite 
benefits, QI implementation faces challenges, such as 
inconsistent application, scattered adoption and numer-
ous indicators, complicating the selection of suitable QIs 
for specific contexts. Variability in hospital resources and 
policies causes disparities in QI use, particularly in low-
er-resource settings.14 Ensuring adherence to standard-
ized guidelines across all care levels, from emergency 
to primary care, requires coordinated communication 
systems. These limitations highlight the need for robust, 

adaptable models in diverse healthcare environments 
to optimize ASCVD management.

This article aims to develop an organizational model 
for caring for patients with ASCVD, including AIHD and 
atherothrombotic stroke, using validated, measurable 
QIs. The model integrates cardiology, neurology, pri-
mary care and internal medicine, guided by these QIs, 
to improve coordination and treatment effectiveness for 
both conditions.

Methods
A multidisciplinary expert panel (cardiology, neurolo-
gy, internal medicine, primary care, nursing) conduct-
ed a structured consensus process. The selection of 
QIs followed a stepwise consensus procedure. During 
an in-person meeting, all experts jointly reviewed the 
available evidence and proposed an initial list of val-
idated, easily measurable indicators covering acute 
management, secondary prevention, follow-up, pa-
tient satisfaction, rehabilitation, and clinical outcomes 
for patients with AIHD or atherothrombotic stroke. Sev-
eral rounds of online iteration were subsequently con-
ducted to refine definitions, ensure measurability and 
confirm applicability across settings. All QIs were ap-
proved only when full unanimity was reached amongst 
all authors; therefore, no formal scoring system or Del-
phi rounds were required. For each QI, the panel also 
defined the responsible roles, measurement points and 
quality standards. Whenever quality standards were 
explicitly defined in international guidelines or existing 
quality documents, these were adopted as reference 
values. In the absence of pre-existing standards, the 
panel established consensus-based benchmarks that 
reflected high-quality care and were deemed clinically 
meaningful and feasible to implement. In addition to 
selecting QIs, the panel designed a care pathway that 
integrates these indicators from the pre-hospital phase 
to long-term follow-up. This pathway enables a struc-
tured and coordinated application and monitoring of 
QIs, promoting standardized, evidence-based care 
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and continuous improvement. Following the consensus  
phase, the expert panel has initiated the design of a 
prospective multicentre validation study, which will in-
clude a pilot phase to assess feasibility, prospective 
monitoring of QI adherence and iterative refinement 
of the model based on real-world data. The literature 
search was narrative and pragmatic, focusing on clini-
cal guidelines, consensus statements and high-impact  
reviews from leading scientific societies. Literature 
search details are available in the Supplementary Mate-
rial (available at: https://www.drugsincontext.com/wp- 
content/uploads/2026/01/dic.2025-9-3-Suppl.pdf).

Results
Key QIs for timely and effective 
management of AIHD and 
atherothrombotic stroke
Tables 1 and 2 present the QIs selected from the liter-
ature, along with their corresponding standards. The  
tables display 16 key QIs for AIHD and 16 key QIs for is-
chaemic stroke, organized into comparable sections. 
These sections cover time-to-reperfusion metrics and 
reperfusion strategies, in-hospital risk evaluation, sec-
ondary prevention, patient satisfaction, rehabilitation, 
follow-up, and clinical outcomes. For stroke, several in-
dicators are specific to atherothrombotic stroke, em-
phasizing areas like LDL-c measurement, timely vascular 
imaging and revascularization.

Coordinated care pathway for acute 
cardiovascular events: from onset to long-
term follow-up
From the onset of acute symptoms to hospitalization 
and reperfusion/invasive strategy
The management of ASCVD relies heavily on the rapid 
identification and treatment of symptoms. For instance, 
management of ST-elevation myocardial infarction 
(STEMI) prioritizes timely reperfusion as a key QI to op-
timize patient outcomes.2,15 Primary percutaneous cor-
onary intervention (PCI) should be performed within 
60 minutes from the initial diagnosis to the crossing of 
the infarct-related artery wire for patients presenting at 
PCI-capable hospitals.15 In cases where patients are di-
agnosed at non-PCI hospitals or in out-of-hospital set-
tings and subsequently transferred to a PCI-capable  
centre, the recommended time frame is extended to 90 
minutes.15 Alternatively, for patients treated with fibrinoly-
sis, the initiation of therapy must occur within 10 minutes 
of diagnosis.15 These time-sensitive measures are crucial 
to minimizing delays, improving survival rates and re-
ducing adverse events.2,15 Similarly, for ischaemic stroke, 
a door-to-needle time of ≤60 minutes for intravenous 

thrombolysis remains the minimum standard but cur-
rent recommendations, such as those from the Registry 
of Stroke Care Quality (RES-Q), now advocate for a target 
of <45 minutes to optimize patient outcomes further.16 
The onset-to-needle time remains a key metric, with a 
target of 157 minutes.17 Regional care systems, includ-
ing pre-hospital ECG transmission for STEMI, if needed,2 
or rapid triage systems for stroke,18 are key to reducing 
time-to-treatment intervals and improving outcomes.

A set of specific QIs was selected to optimize the care 
process from symptom onset to reperfusion (Tables 1 
and 2). For STEMI, these include the proportion of patients 
receiving timely reperfusion; for non-ST-elevation myo-
cardial infarction, the proportion of patients undergoing 
coronary angiography within 24 hours. In stroke man-
agement, key QIs focus on door-to-needle time for intra-
venous thrombolysis, the proportion of eligible patients 
undergoing thrombolysis, or metrics for mechanical 
thrombectomy such as the proportion treated with this 
procedure or door-to-groin time.

In-hospital risk assessment
Effective in-hospital risk assessment is crucial for opti-
mizing outcomes in patients with ASCVD.2,19 For AIHD, the 
measurement of left ventricular ejection fraction (LVEF) 
before discharge is essential to identify patients at high 
risk and tailor secondary prevention strategies.2,15,20 Sim-
ilarly, for ischaemic stroke, imaging studies to identify 
vascular pathology and assessments for atrial fibrilla-
tion are standard.19,21 Amongst these, the evaluation of 
a complete lipid profile, rather than focusing solely on 
LDL-c levels, stands out as a critical component for both 
conditions. This comprehensive assessment should 
include the basic lipid profile – total cholesterol, high- 
density lipoprotein cholesterol (HDL-c), LDL-c and triglyc-
erides – as well as additional markers such as non-HDL 
cholesterol, apolipoprotein B (ApoB) and lipoprotein(a) 
(Lp(a)). Given that Lp(a) levels are primarily genetically 
determined, measuring them at least once in a lifetime, 
if not previously assessed, is recommended. Addition-
ally, HbA1c measurement should be included to better 
stratify cardiovascular risk in hospitalized patients with 
vascular disease.15,20–22 A timely lipid profile to guide li-
pid-lowering management during hospitalization can 
provide a pivotal foundation for secondary prevention 
and long-term patient care. The experts have empha-
sized the critical importance of this QI, highlighting that 
the standard should aim for 100% of patients hospitalized 
for AIHD or atherothrombotic stroke.

Discharge planning
After the patient has been stabilized, discharge and 
long-term follow-up care are planned. This includes im-
plementing secondary prevention treatments, such as 
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lipid-lowering therapies and antiplatelets, antihyperten-
sive agents, and other drugs with proven vascular pro-
tection such as sodium-glucose cotransporter 2 (SGLT2) 
inhibitors or glucagon-like peptide 1 (GLP1) receptor  
agonists.2,17 Referring most patients to cardiac or neuro-
logical rehabilitation programmes is also essential.2,17 Dis-
charge planning must include coordination between the 
hospital and primary care services to ensure the patient 
receives proper follow-up and continuous treatment.22,23 
This coordination is further strengthened by the second-
ary prevention nurse, who plays a central role in labo-
ratory monitoring and ensuring appropriate follow-up 
by the different healthcare professionals involved in the 
patient’s care.

Secondary prevention
The authors emphasize the vital role of global secondary  
prevention, which includes lipid-lowering therapies, blood 
pressure control, glycaemic management, lifestyle mod-
ifications and antithrombotic strategies to reduce the risk 
of recurrent cardiovascular and cerebrovascular events. 
Regarding lipid-lowering therapies, historically, guidelines 
for ASCVD focused on high-intensity statins.2,15,21 However, 
current evidence and expert consensus have expanded  
this approach to encompass the broader concept of high- 
intensity lipid-lowering therapies.24 This shift acknowledges 
the enhanced efficacy of combination regimens, such as 
statins paired with ezetimibe and, when necessary, PCSK9 
inhibitors, as well as other lipid-lowering agents, includ-
ing inclisiran and bempedoic acid, in achieving greater 
LDL-c reductions compared with statin monotherapy.25,26 
Additionally, in the context of comprehensive lipid man-
agement, future therapies targeting Lp(a), though not yet 
commercially available, may further enhance cardiovas-
cular risk reduction strategies.

The early initiation of combination therapy, encap-
sulated in the Strike Early and Strike Strong approach, 
is increasingly favoured as the preferred strategy.27,28 
Current recommendations emphasize that patients 
should be discharged from hospital with high-intensity  
combination lipid-lowering therapy, ensuring early 
and sustained LDL-c reduction.27,28 Observational stud-
ies show that patients discharged with a high-intensity  
statin–ezetimibe combination are significantly more 
likely to meet LDL-c targets by the first follow-up visit 
than those prescribed statins alone.25 This approach not 
only improves the likelihood of achieving lipid goals but 
also minimizes the need for more intensive and costly 
interventions such as PCSK9 inhibitors.25

A QI for AIHD related to lipid-lowering therapy included 
in this work highlights the prescription of high-intensity  
statins or a combination of statins with ezetimibe, or 
PCSK9 inhibitors alone or in combination with statins 

before discharge (Table 1). Whilst the original wording 
retains the term ‘high-intensity statins’, it is acknowledged 
that ‘high-intensity lipid-lowering therapies’ would better 
reflect current practices and evidence. This QI has also 
been adapted for atherosclerotic stroke (Table 2), recog-
nizing its equivalent validity.

Rehabilitation
For AIHD, cardiac rehabilitation is another cornerstone of 
secondary prevention, aiming to reduce recurrent cardi-
ovascular events and improve survival. These structured 
programmes encompass supervised exercise, dietary 
counselling and psychosocial support, collectively mit-
igating modifiable risk factors and enhancing adher-
ence to long-term preventive therapies.21,29–31 Evidence 
from recent studies highlights the high efficacy of car-
diac rehabilitation programmes in achieving secondary 
prevention targets, with up to 70% of patients reaching 
LDL-c goals.32 A key QI included in this work is the pro-
portion of patients referred to cardiac rehabilitation at 
discharge following an acute cardiovascular event, en-
suring systematic access to these services (Table 1).

Similarly, rehabilitation following an ischaemic stroke is 
integral to restoring functionality and minimizing long-
term disability. Neurological rehabilitation addresses 
deficits in mobility, communication and cognition, 
supporting patients in regaining independence and 
improving their quality of life.21,31,33 To optimize outcomes, 
standardized global rehabilitation programmes should 
be implemented, incorporating not only functional 
recovery but also vascular risk management as per-
formed in cardiac rehabilitation. These programmes 
should include cognitive rehabilitation, occupational 
therapy, speech therapy, dysphagia evaluation and 
management, and social support, ensuring a compre-
hensive approach to stroke recovery.34 Timely reha-
bilitation initiation is essential, with QIs emphasizing 
assessment of rehabilitation needs within 48 hours of 
admission.17 Specifically, the QI in Table 2 underscores 
that at least 80% of stroke patients should be evaluated 
for rehabilitation within this timeframe.

Patient satisfaction
Assessing patient satisfaction is a vital component of 
evaluating healthcare quality, particularly for patients 
with ASCVD.15,20,21 In this work, we include a specific QI fo-
cused on measuring satisfaction during hospitalization 
(Tables 1 and 2). Whilst numerous tools are available for 
assessing patient-reported outcomes,35 these can be 
time-consuming and resource-intensive. We align with 
current guidelines15,20,21 in not making specific recom-
mendations regarding which tool to use, instead sug-
gesting that healthcare teams adopt instruments they 
are familiar with to ensure feasibility and consistency.
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Long-term follow-up and continuity of care
Achieving optimal outcomes in patients with ASCVD re-
quires a robust framework for long-term follow-up and 
continuity of care. Effective management hinges on ad-
herence to preventive treatments, regular monitoring, and 
timely therapy adjustments. Seamless communication 
between the hospital, nursing and primary care services 
is essential to proactively address risk factors and ensure 
consistent care delivery across all levels. Nurses, particu-
larly those specialized in secondary prevention and car-
diovascular risk management, play a central role in this 
continuum. Their responsibilities extend beyond ensuring 
medication adherence to include lifestyle counselling, pa-
tient education and structured follow-up (both telephonic 
and in-person) to optimize long-term outcomes.

Overall, attainment of the LDL-c objective was one of the 
main priorities after smoking cessation and diabetes con-
trol when managing patients after ASCVD.25 The EuroPath 
IV study, an observational analysis involving 2650 patients 
with ACS, aimed to assess lipid-lowering therapy prac-
tices and outcomes in patients at high risk.25 Cardiologists 
expected 68% of patients to achieve >50% LDL-c reduction 
and 42% to reach LDL-c levels <55 mg/dL within 6 months. 
However, during the first follow-up visit at a mean of 16 
weeks (~4 months), only 18% of patients with LDL-c mea-
surements achieved LDL-c <55 mg/dL. By the second fol-
low-up visit, conducted in 53% of patients, this figure rose to 
34%. Only 31% of patients with at least one LDL-c measure-
ment during follow-up achieved the target, highlighting 
a substantial gap between expectations and real-world 
outcomes.25 These findings underscore the effectiveness 
of early initiation of combination lipid-lowering therapy, 
including high-intensity statins with ezetimibe and, when 
necessary, PCSK9 inhibitors or other lipid-lowering agents, 
in real-world clinical settings. The study demonstrates 
explicitly how intensive post-discharge strategies tailored 
to patients with very high baseline LDL-c levels or those 
who do not respond adequately to statin monotherapy 
can substantially improve lipid control.

Recognizing the significance of these results, the authors 
included LDL-c <55  mg/dL at 2 and 6 months as key 
QIs in our framework. These QIs serve as benchmarks 
to evaluate the effectiveness of secondary prevention 
strategies, including maintenance or even intensifica-
tion of lipid-lowering therapies during follow-up when 
needed, and to guide improvements in care delivery for 
both patients with AIHD or with atherothrombotic stroke 
(Tables 1 and 2).

Outcomes related to mortality
Outcomes such as mortality represent critical indicators of 
healthcare quality and are considered robust metrics to 
assess the effectiveness of clinical interventions and over-

all care delivery. In this work, we have included in-hospital 
mortality and 30-day risk-adjusted mortality rates for both 
AIHD and atherothrombotic stroke as essential QIs (Tables 
1 and 2). Risk-adjusted mortality accounts for differences 
in patient characteristics, such as age, comorbidities and 
severity of the condition, ensuring fair comparisons across 
healthcare providers and systems.17,36–38

The inclusion of mortality-related outcomes emphasizes 
the importance of hard clinical endpoints, which reflect 
the overall impact of the care continuum, spanning 
from acute management to long-term secondary pre-
vention. Additionally, in ischaemic stroke, functional out-
comes should be assessed using the modified Rankin 
Scale at 3 months post-stroke to evaluate long-term 
patient recovery and the effectiveness of implemented 
care strategies.39

Integration of QIs in the 
care model
The authors developed a follow-up model for AIHD and 
atherothrombotic stroke that integrates nursing staff 
and primary care physicians with hospital specialists, 
including cardiologists, neurologists, internal medicine 
physicians and rehabilitation specialists (Figures 1–3).40–42  
Key QIs in the model include timely acute interventions, 
LDL-c goal achievement, patient satisfaction and criti-
cal outcomes like in-hospital and 30-day risk-adjusted 
mortality. These QIs provide a framework for monitoring 
and enhancing recovery, optimizing secondary preven-
tion, and improving long-term health outcomes for pop-
ulations at high risk.

Discussion
This work presents a comprehensive framework for im-
proving care in patients with AIHD and atherothrombotic 
stroke by QIs into a structured care model. The emphasis 
on linking acute care with long-term follow-up through 
standardized metrics that assess clinical outcomes, pro-
cess efficiency and patient satisfaction aligns with con-
temporary approaches to improving healthcare delivery.

In line with the principle of ‘measuring to improve’, 
highlighted by González-Juanatey et al.,36 the study 
underscores the critical role of systematically moni-
toring outcomes and processes to identify gaps and 
promote continuous improvement. Measuring key out-
comes, such as timely acute interventions, LDL-c goal 
achievement and mortality rates, provides actionable 
insights into the effectiveness of care pathways and 
ensures alignment with evidence-based practices. 
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Figure 1.  Care process for acute ischaemic heart disease, starting from ACS.
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ACS, acute coronary syndrome; BP, blood pressure; ECG, electrocardiogram; GRACE, Global Registry of Acute Coronary 
Events; PPCI, primary percutaneous coronary intervention.

Figure 2.  Care process for atherothrombotic stroke starting from the acute phase.
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outpatient centre; TCD, transcranial Doppler.
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Figure 3.  Integrated care pathway for acute ischaemic heart disease and stroke.
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Furthermore, integrating robust QIs serves as a foun-
dation for benchmarking and fostering accountability, 
ultimately leading to enhanced patient outcomes.

The relevance of these strategies is supported by the 
2022 Cardiovascular Health Strategy43 and the 2024 
Stroke Strategy44 of the Spanish National Health System, 
which emphasize the critical role of structured monitoring 
and auditing to ensure adherence to evidence-based 
guidelines. These national strategies advocate for mul-
tidisciplinary approaches to secondary prevention and 
underscore the importance of QIs in reducing morbid-
ity and mortality, reinforcing the model proposed in this 
paper.

A major strength of the model is its multidisciplinary 
nature, involving nursing staff, primary care physicians 
and hospital-based specialists such as cardiologists, 
neurologists, internal medicine specialists and rehabili-
tation experts. This collaboration ensures smooth transi-
tions across care phases, from pre-hospital recognition 
to rehabilitation and long-term management.

The relevance of this work is further supported by the 
objectives outlined in the EU4Health Programme 2021–
2027,45 which emphasizes the importance of strength-

ening healthcare systems across Europe to deliver 
equitable, high-quality care. This initiative prioritizes 
investments in preventive care, healthcare workforce 
development and digital innovation – key elements 
that resonate with the structured follow-up model 
proposed in this study. The alignment with EU health 
priorities underscores the potential for this model to 
serve as a blueprint for implementing QIs to improve 
outcomes in populations at high risk across diverse 
healthcare systems. This is also consistent with WHO 
guidance, which states that quality of care should 
be measured and monitored continuously to drive 
improvement.46

Beyond defining the organizational model and selecting 
measurable QIs, the present work did not aim to eval-
uate the resources, costs or operational steps required 
for real-world implementation. Adoption of this frame-
work will depend on workforce availability, digital infra-
structure and coordination across care levels, which 
may introduce barriers such as workflow fragmentation, 
variability in local pathways, and limited access to reha-
bilitation or follow-up services. Patient-centred metrics, 
including satisfaction, health-related quality of life and 
functional outcomes, are essential components of qual-
ity assessment and will be specifically incorporated into 
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the prospective multicentre validation study currently in 
development. These aspects, whilst beyond the scope of 
this consensus model, represent the next phase of eval-
uation of its feasibility and clinical impact.

Conclusion
Integrating QIs into AIHD and atherothrombotic stroke 
care improves clinical outcomes and promotes evi-

dence-based practices. This multidisciplinary model 
ensures smooth transitions across care phases, focus-
ing on secondary prevention and long-term follow- 
up. Aligned with national and European strategies, the 
framework emphasizes measuring and auditing care 
processes for continuous improvement, providing eq-
uitable, high-quality care to populations at high risk 
such as those with ASCVD. Implementing these meas-
urements is vital for optimizing cardiovascular care and 
enhancing long-term outcomes.
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