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Importance of risk stratification models in cardiac surgery

Philippe Kolh

University Hospital, Liege, Belgium

This editorial refers to 'Comparison of 19 pre-opeative risk stratification models in open-heart surgry'*
by J. Nilssonet al., on page 867

In a context of growing control of health-care exgitures, it is important to assess cardiac surgesults as
precisely as possible. However, as patient pomuatnay differ significantly between institutions dan
geographic areas, comparison of absolute numbech, as mortality rates, is inappropriate for coetddfit
analysis and comparison of results between intstitaf-

Therefore, various risk stratification models haeerb developed to correct for differences betwegquulations
and to allow comparison of actual outcome with jmted outcomé. Those models are increasingly used to
investigate patient outcomes in relation to prerafpee patient and disease characteristics. Suatels@stimate
coefficients for each risk factor of mortality, whi are translated to risk scores. Then, the sassigned to
each risk factor are added to calculate the ovaskliscore of mortality for a patient and to coust clinical risk
groups. Reference to these groups can be madeust atinical decisions to individual patients, compare
surgical performances, and for patient counselling.

Health authorities, hospitals, medical practitieneand patients are increasingly placing importancehose
models, aimed at obtaining objective risk-adjuspeeldiction of mortality after cardiac surgery. lede risk
stratification models can detect and quantify défeces and changes in the risk profiles of patiprésented for
cardiac surgery. Risk prediction allows a more cofjje assessment of the surgical indication in\iitdial

patients by facilitating accurate balancing of ptite risks and benefits.

Usually, such models do predict outcome more atelyran the original setting than when used foresth
patients populations. Indeed, there are signifigdifierences with regard to the initial patient ptgiion on
which the score design was based. The clinical dalised for score development could have beewederi
from a single or several institutions and from oneseveral countries. Further differences inclueteospective
versus prospective data collection and whetheroaparctive validation study was performed after shere
design. Rigorous validation can be obtained by watalg the model on new data with patients undeigoi
surgery at a subsequent period and at a differmte It is also important to note that the chihiaims of the
model, for example, for patient advice or to comapanstitutions should be considered when assessiyg
model.

Nilsson et al.* compare 19 risk-score algorithms regarding theliditg to predict both 30-day and 1 -year
mortalities after cardiac surgical procedures. Thhaidy included 6222 cardiac operations performetivben
1996 and 2001 at a single Swedish institution, &ifbrospective data collection. They used receiperating
characteristic (ROC) curves to describe the perdmee and accuracy of risk-score algorithms. Aatoadtality
was 2.9% at 30 days and 6.1% at 1 year. For ovapelh-heart surgery, Nilssen al report that discriminatory
power for 30-day and 1-year mortalities was higHestogistic (0.84 and 0.77) and additive (0.84dn77)
EuroSCORE algorithms. The next highest were Cleve@imdc (0.82 and 0.76) and Magovern (0.82 and 0.76)
scoring systems. Furthermore, in coronary artergabg grafting (CABG)-only surgery (4351 procedyres)
EuroSCORE had the highest discriminatory power both3D-day and 1 -year mortalities, followed by New
York State (NYS) and Cleveland Clinic risk scoré$ilsson et al® conclude that although EuroSCORE,
Cleveland Clinic, Magovern, and NYS risk scoringdals were originally designed to predict early ratiy
after cardiac surgery, they can also accuratelgligré -year mortality.

Prediction of operative mortality

An area under the curve >70% is usually considardze associated with a good predictive valTi@ae finding
that EuroSCORE, probably the most commonly used regaalgorithm in Europe, can accurately predict
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operative mortality after open-heart surgery andraEABG-only procedures is not surprising and oomg the
results of previous studié§.” Furthermore, despite substantial geographic diffees between Europe and
North America, EuroSCORE performs very well in theiSty of Thoracic Surgeons database. Thereforanit ¢
be considered an adequate risk stratification syste both sides of the Atlantfc.

Predictive values for older scoring algorithms aseially poorer when compared with more recent oRes.
example, as in Nilssofi'seport, overall mortality is overestimated by timitial Parsonnet score in most
studies>® The database for the Parsonnet stisraow almost 20 years old, and its predictiveigaias probably
be lessened by medical and surgical therapy adsaaciieved in this period. As this process appleany
scoring systems over time, revalidation of sca¥m# at regular intervals is most likely necessary.

Short-term mortality is probably not by itself adeguate indicator of quality of care or resource. @3n the
opposite, morbidity is a major determinant of htalpiost and quality of life after surgery. Beingna frequent
than mortality, it could carry more information abd measured in terms of postoperative complicatimd
length of hospital stay. However, for most scoringdels, predictive values for morbidity are consithy
lower than predictive values for mortalftyTherefore, development of specific morbidity ristoes could
improve outcome and hospital cost prediction. Farrtiore, because of the heterogeneity of morbidignts,
future scoring systems should probably generataragppredictions for mortality and major morbidityents.

Recent studies demonstrated that EuroSCORE coutdrbelated with costs of cardiac surgétPre-operative
risk algorithms able to accurately predict costafe and hospital resource needs are desirablb. égarithms
could tentatively be used to plan the optimal sakeeébr cardiac surgery, moderate the postoperatimeload
in the intensive care unit, and rationally allodagspital resources.

Prediction of 1-year mortality

Long-term mortality, probably the most useful outegns rarely assessed, essentially because ofiffiaultly

in following patients over a long period of time.dertainly should be a priority for future resdaiio risk
modelling. In this regard, the findings by Nilsset al® that some risk stratification models, such as
EuroSCORE, can predict 1 -year mortality is potelgtiahportant, but requires further validation.

As Nilssonet al.® correctly pointed out, smaller ROC area is expedtedl-year mortality prediction when
compared with short-term mortality. This is becatlmeproportion of cardiovascular deaths, amongalkes of
mortality, is usually lower at 1 year than at 3@Q<lafter surgery.

Limitations

The predictive accuracy of all risk-score algorithiasinfluenced by numerous factors, including Malea
definitions, management of incomplete data fieldpgraphic differences in patient risk factors, andgical
procedure selection criteria.

Furthermore, it should be emphasized that accuaacy discriminant power can be fairly independestaa
model that soundly over- or under-estimates thédatidity of death can be efficient in discriminagipatients
who will survive from those who will die. Accordirtg the Bayes theorem, positive predictive valueeiy low
when the disease prevalence is low, even if theridihatory test has a high sensitivity and speitifi This
partially explains why predictive power of most retsdis poorer for (very) high-risk patients.

Conclusions

There is a significant variation in patients riskfile and surgical strategy both within Bueo and across
the Atlantic. Therefore, it is not appropriate ss@ss the quality of care by measuring crude puvaethortality
alone. It emphasizes that comparisons of operativdality rates among centres are meaningless uifitfisk
adjustments derived from casemix. In the UnitedeStan the interest of consumer education, thdigation of
mortality data in newspapers and other media ssurnder the guise of allowing the consumers to naaetter
choice has resulted in denial of cardiac surgetyigb-risk patients. If the medical community berepared, a
similar situation could happen in Europe in therrfature.

In this regard, pre-operative risk stratificatioodels are useful tools to compare quality in défgércentres and
to assess costs related to patients severity. ddlection and risk stratification are of paramoimportance for
proper quality assessment and outcome improvenmenaridiac surgery. Risk stratified data are esaefar
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quality analysis, meaningful comparison of outconsesl improvements of outcomes. It should be asgiat
part of the cardiac surgical practice, being asmts to the surgeon as the knowledge of anatomy a
techniques. It belongs to risk assessment, deemsmking, and informed consent.

However, cardiologists and cardiac surgeons shoedd in mind that when using predictive modelseatside
to provide the patient with an estimate of surgitsi{, they assign a reliable probability of deafta population
and not for the actual patient. It should also bdeulined that risk stratification models score tis&s of care,
but not the quality of care.
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