“Clinical predication rules are important tools for individual risk assessment of a patient.
However, risk scores are only clinically useful if they are simple, comprehensible and easily
reproducible.”
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Establishing a clinical applicable risk score is a
challenging endeavor. Based on recent scientific
data and experience, potential risk factors need
to be evaluated and validated on the basis of a
stringent statistical selection in the context of a
prospective risk assessment. Parameters under
investigation should be reproducible and com-
prehensible. Overall, a risk score should facilitate
clinical assessment of a patient and help to identify
patients at high risk for certain end points.

Established risk scoring systems
Several risk scores have been reported during the
last years, but only a few are generally appreci-
ated. In this context, it has to be pointed out that
it certainly depends on the underlying disease if
a risk score is well established or if only a cer-
tain peer group is aware of a specific score. The
SYNTAX-Score and Euro-SCORE, respectively,
are prediction models often used by specialists in
cardiology and cardiac surgery in the setting of
coronary artery disease and cardiac operative-risk
evaluation [1,2]. The complexity of these latter
scores certainly impacts their utility in a general
medical setting.

By contrast, a well appreciated clinical predic-
tion rule is the CHADS?2 score, estimating the
risk for stroke in patients with atrial fibrillation
(AF), and helping physicians to decide whether
a patient would benefit from anticoagulant or
antiplatelet therapy [3]. It is a cost-effective score
that can be easily computed by hand without the
use of complex algorithms. The CHA2DS2-VASc
score is a refinement of the latter score includ-
ing additional risk factors for stroke, such as
pre-existing vascular disease, allowing a better
risk stratification of low-risk patients [4]. Based
on current guidelines, bleeding risk assessment
in AF is recommended. The European Society
of Cardiology proposes the HAS-BLED score, a
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simple and well-established predication rule, to
quantify a patient’s risk for future bleeding events
5]. The score is a simple prediction tool to assess
the individual risk for bleeding in patients with
AF in a real-world setting, supporting clinicians in
their decision-making regarding anti-thrombotic
therapy in AF patients.

In vascular medicine, a popular and widely
used risk prediction model is the Wells score in
the diagnosis of venous thromboembolism [6.7].
It facilities the diagnosis of deep venous throm-
bosis and pulmonary embolism, respectively.
The calculation of the score is simple and makes
it generally applicable.

Scoring systems for cardiovascular
risk

The Framingham risk score is a well known pre-
diction model for coronary heart disease [8]. The
simplicity of the score makes it not only valuable
for health professional; almost everybody can esti-
mate their 10-year cardiovascular risk by entering
only six parameters (i.e., age, sex, total and HDL
cholesterol, smoking history, systolic blood pres-
sure and current medication with antihyperten-
sives) into the equation. The first ‘edition’ of the
score only predicted the risk for coronary artery
disease, a fact that was often criticized until a
revised model also considered other important end
points, such as stroke or heart failure [9]. Overall,
the Framingham prediction rule is an important
scoring system supporting physicians and patients
in the decision whether lifestyle modification and
preventive medical treatment should be performed
in order to prevent future cardiovascular events.

Prediction rules in peripheral
vascular disease
Risk prediction models for patients with peripheral
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Only a few clinical applicable models with respect
to clinical outcome are available. This is remark-
able, since patients with severe vascular damage
are at increased risk for adverse events. Recently,
a risk prediction model with respect to total and
cardiovascular mortality in patients after carotid
artery stenting (CAS) has been established [10].
Age, heart failure, diabetes, relative lymphocyte
count, prothrombin time, peripheral artery disease
and contralateral carotid occlusion were identified
as strong and independent risk factors for long-
term mortality after CAS. The multimarker risk
score outperformed the prognostic value of single
risk factors and was validated in an independent
cohort. As risk scores with a superior predictive
value should also be applicable in a real-world set-
ting and are underused owing to their complex
application, an easily applicable score optimized
for clinical routine was calculated [11]. For this
purpose, variables were categorized. The final
optimized risk score can be easily computed by
hand and is cost effective, as no measurements in
addition to routine measurements are required.
Despite being simple to use, this optimized score
discriminated between low- and high-risk patients
very well after CAS. However, does this latter
score facilitate clinical management of patients
undergoing CAS? Senescence certainly cannot be
influenced by any kind of intervention but ade-
quate treatment of chronic heart failure obviously
improves survival [12]. Thus, patients undergoing
CAS may benefit from routine screening for heart
failure and subsequent, adequate treatment. Inad-
equate glycemic control in patients with diabetes
seems also to be associated with poor survival after
CAS. Screening for inadequate glycemic control
by measuring HbA _and a more stringent glyce-
mic control may be another very effective measure
in CAS patients to improve long-term mortality.
Screening for concomitant peripheral artery dis-
ease may be another important tool to improve
risk prediction in addition to its importance for the
vascular access in patients undergoing endovascu-
lar therapy. Peripheral artery disease was associated
with a twofold increased risk for death after CAS

compared with patients without peripheral artery
disease. However, since peripheral artery disease
is a chronic degenerative disease, treatment is dif-
ficult but patients may benefit from lifestyle modi-
fications, such as exercise training. This interven-
tion might not only extend their walking distance,
but it might also keep the patient physically active,
which could reduce the cardiovascular risk. In
conclusion, awareness of the individual mortality
risk after CAS may have an important impact on
the management of the patient including closer
clinical visits and a more aggressive modification
of modifiable risk factors, such as diabetes mellitus
or chronic heart failure.

“Peripheral artery disease was associated
with a twofold increased risk for death after
carotid artery stenting compared with
patients without peripheral artery disease.”

The latter described score estimates the risk for
death in patients after CAS. It does not compare
different treatment alternatives for carotid steno-
sis, such as endarterectomy or conservative treat-
ment. A prediction model for identifying the best
individual treatment option for patients with
severe carotid stenosis would certainly facilitate
their clinical management.

Conclusion

Clinical predication rules are important tools for
individual risk assessment of a patient. However,
risk scores are only clinically useful if they are
simple, comprehensible and easily reproducible.
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