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Abstract

Objectives: Gar²De²Nia score is designed to predict highly suspicious probability of significant coronary stenosis in patients 
without proven CAD or those who have already been revascularized. 
Background: There are a large number of scores that are used for cardiovascular risk assessment and different online 
calculators are used to perform it. Risk prediction models provide risk estimates that can assist our decision making and 
improve guiding for individual clinical outcomes and personalized preventive care. 
Methodology: Gar²De²Nia is an acronym that incorporates following parameters: Gender, Age, Renal impairement, 
Respiratory disease, Diabetes Melittus, Echo abnormalities, ECG abnormalities, new symptoms, Ischaemia, Atrial fibrillation. 
The pointing scale was formed (-1 to 2) on the personal interpretation of evidence based data and is applied and designed 
as web calculator. The established cut-off values for the risk of significant coronary stenosis are 4. For values below 4, the 
probability of significant CAD is low, below 0 is very low, equal or greater than 4 significant CAD is high and above 8 is very 
high. https://www.gardenia.estavela.in.rs
Results: Standard statistical formulas for sensitivity, specificity, PPN and NPV were used (sensitivity 91, 43%, specificity 
73, 33%, PPV 88, 89, NPV 78, 57). Estimated pilot sample size of 100 patients, was tested on patients cohort treated at the 
Institute for Cardiovascular Disease Dedinje in the year of 2022. 
Conclusion: This original score is to be checked throughout everyday clinical practice. It is easy to use. It can help in decision 
making in risk stratification and further treatment of the patients who has never been to cardiologist before, those who has 
already been revascularized and are symptomatic again or need any kind of non-cardiac surgery and the patients we have 
doubts about what to do next.
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https://www.gardenia.estavela.in.rs (direct link to the 
web score calculator).

There are a large number of scores that are used for 
cardiovascular (CV) risk assessment. Mostly have been 
done in primary care to predict the occurrence of coronary 
events in the general population. The most ESC widespread 
and most serious one is SCORE based on a large population 
Framingham study, that is used to predict the 10-year 
occurrence of coronary events based on the presence of 
established risk factors for CVD [1]. SCORE tables were 
modified to SCORE 2, SCORE2-OP tables, adjusted according 
to four subgroups of countries varying in low, moderate, high 
and very high age-standardized cardiovascular mortality 
rates. In apparently healthy people aged 40-69 years it is 
recommended to estimate the 10-year total atherosclerotic 
cardiovascular disease (ASCVD) risk with the SCORE 2 model 
and in those aged ≥70 years with the SCORE 2 O.P. model [2]. 
These models are calibrated Charts with the results that 
should be used to guide decisions and actions of preventive 
strategies in apparently healthy people [1,2]. 

Different online calculators and smartphone applications 
perform cardiovascular risk assessments. You may also 
complete an assessment at your healthcare provider’s office. 
Each tool may ask for slightly different information, but there 
shouldn’t be much difference in the results [3]. One of the 
reputable ACC/AHA cardiac risk calculators is ASCVD risk 
calculator - also predicts your lifetime risk of a heart problem. 
Mainly heart risk calculators classify risk of cardiovascular 
disease as: Low: Less than a 5% risk, Borderline: 5% to 7.4% 
risk, Intermediate: 7.5% to 19.9% risk, High: More than a 
20% risk [3]. Apart from this score, which has entered into 
daily practice and is based on the treatment and primary 
prevention of the modern age, there are a large number of 
official scores that are used as an aid for both primary and 
secondary prevention of CVD. All the set parameters of these 
scales like the isolated risk factors are based on the gender 

and age of each individual. These basic parameters also exist 
in my new model.

Standard risk factors for CVD have been proven by evidence 
base medicine as attributable, contributing to the occurrence 
of both primary and secondary CVD events [4]. The HEART 
score was developed in the Netherlands in 2008 by Six, Backus 
and Kelder as a rapid risk stratification tool for patients with 
chest pain according to their short-term risk MACE (defined 
as acute myocardial infarction, need for PCI /CABG and death 
within 6 weeks) to help identify low-risk patients, suitable for 
earlier discharge [4,5]. Prior risk stratification tools include 
the GRACE and TIMI scores; these scoring systems, however, 
were derived for high risk patients examining the need for 
invasive therapy rather than the evaluation of individuals 
with undifferentiated chest pain [6,7].

Risk prediction tools provide objective risk estimates 
that can assist the decision making of health professionals. 
Good risk prediction models should improve individual 
clinical outcomes and also resources allocation by avoiding 
both under- and over-treatment [7,8]. Risk prediction tools 
will also be becoming increasingly important as clinical 
practice guidelines continue to move toward personalized 
preventive care. The integration of clinical risk prediction 
equations will be essential for guiding absolute risk 
assessment [9,10]. Risk prediction can also impact the 
patient’s behavior and treatment decisions by improving 
insight into their cardiovascular prognosis and anticipating 
the potential impact of some therapies [11].

Over 20 years of clinical work with poly-vascular 
patients gave me the idea to try to create a simple, helpful 
template for stratifying these patients for referral to re-
invasive procedures. There are daily dilemmas concerning 
the need to refer patients to invasive diagnostics. All of them 
include clinical findings, routine use of available functional 
tests, MDCT coronary angiography on the one hand, and 
the risk of possible complications on the other. Complicated 
scores are available that are not often used in everyday 
practice. This is how and why the idea for Gar²De²Nia score 
was born, to create a skeleton platform that serves only to 
rely on in clinical decision-making. To combine together 
the cardiological parameters of ischemia, atrial fibrillation 
and comorbidities, which are mostly easily accessible but 
at the same time are not classic CV risk factors. Gar²De²Nia 
score is designed to predict highly suspicious probability of 
significant coronary disease in patients who have not been 
proven to have CAD or the probability of new significant 
coronary stenosis ( resulting in PCI/CABG/vascular 
procedures) in those who have previously already been 
revascularized (cardiac surgery, percutaneous intervention 
or vascular surgery). Scoring system is -1, 0, 1. The minimum 
scale value is - 4. The maximum possible value is 11. 
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Gar²De²Nia is an acronym that incorporates the following 
parameters:
G - Gender 
A - AGE 
R - RENAL impairment 
R- Respiratory disease - COPD, Asthma, ILD 
D - Diabetes Melittus 
E - ECHO abnormalities
E - ECG abnormalities 
N- NEW SYMPTOMS 
I - ISCHAEMIA 
A - AFIB.

The established cut-off value for the risk of significant 
coronary stenosis is 4. 

For values below 4, the probability of significant 
coronary disease is low (low risk), below 0 the risk is very 
low. For values equal to or greater than 4, the probability of 
having a significant CAD is high. For values over 6 the risk is 
very high.

The scale was formed on the personal interpretation of 
evidence based data from the literature. Standard formulas 
for sensitivity, specificity, PPN and NPV were used. (Sensitivity 
91,43%, specificity 73,33%, PPV 88,89, NPV 78,57). 90% 
confidence interval (CI 1, 45-8,55) for estimation based on 
pilot sample size of 100 patients. The score was tested on 
patients cohort treated at the Institute for Cardiovascular 
Disease Dedinje in the year of 2022. Those patients were 
already diagnosed, all necessary data were available, so 
Gar²De²Nia score could be checked.

It is possible to recruit any target patient population 
for which there are adequate medical data. Randomization 
can be carried out according to the current rules, without 
additional aggravating circumstances. It is one time scoring 
system, though keeping the participants is not necessary 
because their monitoring can be carried out using different 
control examinations. That is the completely adequate 
way to get a good feedback. Those are common clinical 
examinations that do not require the implementation of any 
additional, complicated procedures, so patients are happy to 
respond. The used score cannot provide precise information 
about the way of further treatment, but it can give an 
insight into the prognosis. Estimates are simple. There is no 
objective medical reason why someone would not be willing 
to participate in the application of this score. The precise 
reliability of the Gar²De²Nia score needs to be proven on a 
larger number of patients, but on this sample seems to be 
accurate. 

A positive point is given to the male gender because 

mortality from CHD and stroke remains higher among men 
than women until old age across a range of economically, 
socially and culturally diverse countries [12,13]. While CHD 
and stroke mortality rates declined considerably between 
1980 and 2010 in both sexes, there was some indication for 
stronger age-specific reductions in CHD in men than women. 
In 2019, total CVD DALYs were higher in men than women 
before age 80 to 84 years. After this age, the pattern reverses 
[14]. The sex differences in DALYs is most striking between 
ages 30 and 60 years (men greater) and age >80 years 
(women greater) [12-15].

Cardiovascular diseases are the leading cause of death 
worldwide in 2019, and the majority of deaths from CVD are 
caused by ischemic heart disease, with most deaths occurring 
between the ages of 30 and 70 [14]. Coronary artery disease 
is proven to be associated with standard, established 
risk factors, and heredity is one of the strongest and non-
modifiable factors [16]. Especially in younger people, the 
more pronounced the genetic component, the greater the 
possibility of CAD [17]. Consequently, coronary disease 
is more extensive. Nowadays, many other factors, among 
which the consumption of various intoxicating and illegal 
substances, various types of drugs along with the passionate 
consumption of cigarettes, also influence the emergence of a 
significant single-vessel CAD [16,17]. Therefore, contrary to 
many tables within the scores, the older sex, over 70 years 
of age, was scored with fewer points than the younger age 
[14-16,18]. Giving more importance to the severity of the 
coronary disease itself and not the age [18].

It is known that renal insufficiency is an independent 
risk factor for the onset, accelerated development and 
progression of the severity of coronary artery disease [19]. 
This also applies to moderate and severe forms of renal 
insufficiency, and patients on dialysis have a markedly 
increased risk of coronary vascular events.

The cardio-renal axis has been shown to influence 
cardio-metabolic changes through neurohumoral factors and 
represents a feedback and inseparable connection between 
these two organs with an impact on the progression of 
atherosclerotic disease [19-21]. The imbalance of mentioned 
mechanisms are leading to disorders of lipid metabolism, 
disorders and augmentation of oxidative processes at the 
sub-cellular level that affects the increase in CV morbidity 
[21,22]. 

There are controversial data on the connection of 
respiratory disorders (COPD, asthma, interstitial lung 
diseases) with the existence of coronary artery disease.

Impaired lung function might increase cardiovascular 
risk through raised inflammation, ventilation–perfusion 
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mismatch, impaired toxic waste removal [23]. The 
association could, on the contrary, also be driven by reverse 
causation, where (initially asymptomatic) cardiovascular 
disease worsens lung function, perhaps because of physical 
weakness or inadequate pulmonary circulation [23]. Chronic 
obstructive pulmonary disease (COPD) and coronary artery 
disease (CAD) are global epidemics that all by itself incur 
significant morbidity and mortality [24]. Both are frequently 
found in combination and also as independent diseases 
with the common causal factors, primarily smoking, and 
lately strongly over estimated air pollution [23,24]. COPD 
was independently associated with ischemic heart disease 
(IHD), heart failure (HF), atrial fibrillation, and peripheral 
vascular disease, which contribute significantly to all-cause 
mortality [24,25]. But, despite these findings, patients with 
COPD, asthma, and ILD were less likely to receive coronary 
revascularization than patients without these lung conditions 
[25]. And there was no difference in mortality in those who 
had both coronary artery disease and lung disease [25]. 
Due to all the available data from the literature, I decided to 
assign - 1 point for patients suffering from the mentioned 
respiratory disorders. The existence of severe coronary 
artery disease is less likely in serious pulmological patients 
(only in those where there is a need for inhalation therapy 
fall into this category). 

Diabetes mellitus is one of the most tested and proven 
risk factors for the occurrence of significant coronary 
disease even since the Framingham study [26]. The present 
understanding of the epidemiological factors that influence 
cardiovascular disease risk (CVD-R) is based on the first 
report of study results at a 6-year median follow-up and 
numerous subsequent analyses of long-term follow-up 
data from the original Framingham cohort as well as their 
offspring [26-28]. Metabolic dis balance include not only 
hyperglycemia but insulin resistance that influence formation 
of coronary plaque among even newly diagnosed DM or IGT 
patients even when the CAG appeared normal, suggesting 
that preventive measures against atherosclerosis should be 
initiated prior to DM development [29,30].

Even diabetic patients with intermediate coronary artery 
stenosis had the worse outcome, which was comparable to 
patients with severe stenosis [30].

Metabolic syndrome and its impact on all levels of 
micro and macro-circulation, in these patients, lead to the 
development of more progressive atherosclerosis, though 
significant coronary disease and an increase in CV morbidity 
and mortality [31].

Low insulin sensitivity underlies the metabolic 
syndrome that includes central obesity, dyslipidemia, 
hyperglycemia, hypertension, impaired fibrinolysis, and 

atherosclerosis [32]. Insulin resistance is the hallmark of type 
2 diabetes and is associated with adiposity, hypertension, 
and dyslipidemia as part of the metabolic syndrome [33,34]. 
Production of advanced glycation end-products, diabetic 
patients also have higher levels of sub clinical inflammation 
and develop endothelial dysfunction. The combination 
of hypercholesterolemia, inflammation, and endothelial 
dysfunction are the key mechanisms involved in progression 
of atherosclerotic coronary artery disease [34]. Patients 
with insulin-treated diabetes mellitus are usually patients 
with poor glycemic control and are expected to suffer more 
complications compared with patients with non-insulin-
treated T2DM [35]. Large meta-analysis, including eleven 
studies involving a total of 64,152 patients with T2DM, 
showed that patients treated with insulin had a significantly 
higher rate of mortality and major adverse cardiac events 
compared with diabetic patients not on insulin (NITDM) 
after surgical revascularization [35]. Scale in my score was 
made considering this fact, the worse outcome coming from 
the more complex, combine anti-diabetic therapy. 

Echocardiographic changes are considered as systolic 
thinning and abnormal changes in systolic wall thickening 
and wall motion abnormalities are seen commonly in 
patients with coronary events [36]. A long time ago and 
through the decades these parameters are been established 
as a very reliable marker of CAD.[36] Although the paradigm 
in diagnosing CAD has been evolved using multiplicity 
imaging, still echocardiograpy remained like gold standard 
for recognizing the possibility of having CAD as well as the 
staging of its severity [37]. Trans thoracic echocardiography 
can visualize and aid in the differential diagnosis of chest 
pain and it is always included in the approach for risk 
stratification and the diagnostic workup for the evaluation 
of chest pain [38,39]. Back to Strong Heart Study left 
ventricular wall motion abnormalities even without overt 
cardiovascular disease are associated with 2.4- to 3.4-fold 
higher risks of cardiovascular morbidity and mortality, 
independent of established risk factors [40]. Consequently, 
that is the reason why only left ventricular segmental systolic 
abnormalities were incorporated in Gar²De²Nia score as 
abnormal. Globally decreased systolic ejection fraction can be 
influenced by different causes besides CAD [36]. If we count 
poor ejection fraction and valvular abnormalities, broader 
spectrum of CV diseases would be included, but the main 
cause would be lost [37,38]. Significant valvular diseases can 
influence heart failure and vice versa. Also, the whole pallet 
of heart failure ( HFrEF/mrEF/pEF) is influenced by other 
risk factors, comorbidities, not only ( although the mostly) 
ischemic heart disease [37].

Abnormal resting ECG is common in patients with 
known or suspected chronic CAD. ECG had important 
diagnostic and prognostic values [41]. ECG done at rest is 
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considered pathological in Gar²De²Nia score only if there 
are any ST segment abnormalities (mainly depression, rarely 
elevation in any of ECG leads but not STEMI ). Resting ST 
segment depression is a marker for a higher prevalence of 
severe coronary artery disease with a poor prognosis, but 
not due to left ventricular hypertrophy, conduction defects 
or drug effect [42]. Altered precordial T-wave balance (T1 > 
T6, T-wave in V1 > 1.5 mm and upright T-wave in V1) may be 
predictive of significant coronary artery disease (CAD) [43]. 
Having in mind that in patients with NSTEMI the sum of ST-
segment depression in all ECG leads is a powerful predictor 
of all-cause mortality at 30 days, independent of clinical 
variables and correlates with the extent and severity of 
coronary artery disease [44]. The presence of even minimal 
(<1 mm) ST-segment elevation in anterior or inferior leads is 
independently associated with adverse outcomes [44]. That 
means even discrete ST and T disturbances in one lead can be 
marked as abnormal in this score. The use of stress exercise 
ECG and pharmacological testing is well established and 
precisely defined, for risk stratification and high suspicion 
of CAD, but it is not used in this score. Echocardiographic 
segmental changes are more sensitive even at rest, so those 
echo changes at rest sometimes may point out more severe 
coronary disease [42]. If we have ischemic changes at low 
heart rate on rest ECG, it has prognostic implications [42,43], 
although existence of micro-vascular disease cannot be 
excluded [44].

There are typical and atypical angina symptoms, 
especially in diabetic patients with metabolic senzorial 
alterations and neuropathies [45]. Regardless of the presence 
of cardiovascular risk factors, the manifestation of chest 
pain usually is the beginning of a diagnostic evaluation for 
the presence of significant CAD [45]. The presence of typical 
angina symptoms in a contemporary cohort of patients 
referred for coronary angiography for stable CAD was the 
most important independent predictor of obstructive CAD 
[46]. In large group of nearly 10000 patients in PROMISE trial 
typical presenting symptoms were evaluated (substernal/
left-sided chest pain, other chest/neck/arm pain, dyspnea, 
and other symptoms) among other diagnostic methods. In 
low-risk outpatients evaluated for coronary artery disease, 
typicality of symptoms was not closely associated with higher 
baseline risk but was related to differences in processes 
of care and the prognostic value of a positive test. Adverse 
events were not associated with clinician risk estimates or 
symptoms alone [47]. Previously called stable angina and 
new classification has made it chronic coronary syndrome, 
incorporate patients with a long history of having chest pain 
and their prognosis is not worse if revascularization is not 
done ( trials as COURAGE, ISCHEMIA, ORBITA ) [48,49]. So, 
the presence of new onset angina, symptoms ( de novo) or 
worsening of previously mild symptoms within six months 
are supposed to have higher CV risk, hence the higher impact 

on this score scale [48-50].

The proven ischaemia is considered to be in Gar²De²Nia 
score if: - any of available tests for the functional significance 
of CAD, myocardial ischemia tests are positive ( diagnostic 
options are enhanced by advances in technology and 
feasibility-ergometry, exercise and dobutamin stress echo 
test, CMR stress tests, SPECT perfusion tests, previously 
MDCT or coronary angio with described coronary stenosis, 
any myocardial revscularization (PCI/CABG), any myocardial 
infarction (NSTEMI/STEMI) documented by hospitalization. 

The possibility of including any of these data can help 
in risk stratification both of revascularized and those who 
were not. The existence of significant coronary stenosis or 
re-stenosis to be revealed [51].

Coexistence of CAD and atrial fibrillation (AF) is 
associated with more complex management strategies 
characterized by increased bleeding risk from anti-
coagulation. Furthermore, the presence of both diseases is 
associated with higher mortality [52]. Future studies should 
focus on studying the common molecular pathways [52]. 
The prevalence of CAD in AF patients can be wide ranging 
and reflects the population being studied, but the large multi 
center international clinical trials investigating efficacy of 
direct oral anticoagulant agents (ROCKET-AF, RELY) likely 
represent the typical AF patient population [53,54]. Within 
these studies, CAD prevalence was reported to be 15-20% 
[54]. In the LIFE-Heart Study, coronary artery sclerosis 
defined as non-critical plaque ( <75%) was associated with 
increased risk of AF, but not coronary artery disease (>75%) 
[55,56]. The decision made for scoring is based on these 
data, having atrial fibrillation assigned negative point.

This original score is to be used and checked throughout 
everyday clinical practice. It is easy to use, the explanation 
is written in this article. It can help in decision making in 
risk stratification and further treatment of the patients who 
has never been to cardiologist before, those who has already 
been revascularized and now need any other kind of non-
cardiac surgery and the patients we have doubts about what 
to do next.
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