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As the saying goes, it’s hard to make predictions, 

especially about the future. However, the people of 

the Steiermärkische Krankenanstaltengesellschaft 

m.b.H. (KAGes) in Austria don’t entirely share this 

opinion. They are working intensively to be able 

to reliably predict the future – for the benefit of 

their patients and on a rigorous, statistical basis.

A unique database as a basis for the development  
of statistical models
The idea of utilizing the data resources that lie dor-

mant in the KAGes hospital information system has 

been around for some time. However, there has al-

ways been a lack of suitable tools and resources. That 

began to change when KAGes’ IT manager, Professor 

Werner Leodolter, had the opportunity to join a proj-

ect in the area of biomarker development and thus 

initiate a collaborative research project to provide an 

improved database for clinical research and patient 

Professor Dipl.-Ing. Dr. Werner Leodolter, CIO,

Steiermärkische Krankenanstaltengesellschaft 

m.b.H. (KAGes)
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At a glance
Styrian Hospitals (Steiermärkische Krankenanstalten-

gesellschaft m.b.H. or KAGes for short) has an almost 

unparalleled data repository: Through early, consistent 

digitization and the large coverage area, the compa-

ny has almost complete patient histories dating back 

to the year 2000, covering almost 90 percent of the 

Austrian federal state of Styria. On this basis, research-

ers at KAGes and researchers working on the CBmed 

biomarker project are developing algorithms to make 

prognoses of the probable course of treatment on a  

 

statistical basis. The use of the routinely collected data 

for modeling is done with the aim of improving health 

care and is compliant with data protection regulations. 

Prognostic models for the occurrence of a delirium or 

the probable necessity of a postoperative intensive care 

stay are already in the clinical pilot phase. An algorithm 

for predicting the probability of recurrence is still under 

development. The aim is to use the prognostic models 

to identify high-risk patients at an early stage and 

thus be in a position to initiate preventive treatment.     

When Physicians look ahead
KAGes scientists work on reliable prognosis algorithms
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care. “In 2000, we introduced our openMEDOCS HIS 

based on Cerner’s i.s.h.med®,” the professor explains.

 

“Since the KAGes facilities provide medical care 

to about 90 percent of the federal state of Styria, 

we have almost continuous medical histories of all 

patients in our region in our databases. Only the 

data related to treatments by general practitioners 

is not fully available. This unique starting position 

creates an obligation to make more of the infor-

mation available and to think about ways to im-

prove patient care, not just in our own region.”

A kind of medical storm warning
Prof. Leodolter is supported by the social scientist 

and economist Dr. Diether Kramer. In close partner-

ship with physicians and other scientific partners, 

they are working together to develop ideas, con-

cepts and algorithms based on the collected medical 

histories that are likely to predict critical events.

Diether Kramer explains the contents of the project in 

more detail: “Our goal is to identify patients who are 

most likely to be hospitalized due to complications. 

In this way, we want to ensure that such cases can be 

detected early on and treated in a preventive manner 

so as to avoid re-admission or an unfavorable course 

of treatment as much as possible. This can be com-

pared to the work of a meteorologist at the weather 

service: while the meteorologist develops models that 

predict the likely weather patterns based on many 

factors, we develop algorithms that predict the likely 

course of treatment based on individual risk factors. 

And instead of a storm warning, we issue a warning 

about possible re-admission – supplemented by the 

appropriate indication – which should cause the at-

tending physician to take a closer look at the patient.”

From comparatively simple to complex forecasts
Developing such predictive models can only work 

on the basis of a broad database that is as complete 

as possible, explains Prof. Leodolter: “Basically, we 

develop statistical models. However, this does not 

involve a narrowly-defined question that is answered 

retrospectively, but a statistical prediction that is 

based on huge numbers of individual risk profiles. In 

addition to powerful IT tools, we need, above all, a 

database that contains a record of these risk profiles 

that is as complete as possible. Such a project cannot 

be implemented with data from a single hospital or 

unrelated information from different clinics because 

the resulting database would be far too inaccurate 

and incongruent. The fact that we have uniform and 

comprehensive information for an entire region is 

probably unique and essential for this project.”

 

It may sound straightforward but the path taken by 

the researchers was far from simple. Before the team 

ventured to predict the probability of re-admission, 

models were first developed for more clearly-defined 

scenarios. “Our first projects were predictions for the 

development of a delirium and the likelihood of a post-

operative intensive stay,” explains Prof. Leodolter. “For 

these questions, possible causes and risk profiles are 

not so widely dispersed due to the more specific ques-

tioning that makes it easier to develop basic models.”

The deep level SAP integration of i.s.h.med makes 
researchers’ jobs easier
Creating statistical models is one thing, filtering and 

processing the necessary data is another. The re-

searchers were helped in this process by a feature of 

their HIS: its seamless integration into the SAP world, 

which is a unique selling proposition for i.s.h.med. 

Thus, the platform for these innovative develop-

ments is provided by SAP and SAP S/4 HANA.

The required calculations are carried out there with 

the open-source data analysis software ‘R’ and the 

results are fed back into the HIS. “That sounds com-

plicated at first,” Dr. Kramer concedes, “but we also 

want to use this system to filter future cohorts for 

other research projects according to specific criteria. 

With this architecture, we can collect current data 

from the HIS relatively easily and work with them. 
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Above all, we can pick out the data we really 

need.” The quality of the data must be right. As 

the information in the HIS was originally collect-

ed for documentation purposes only, care must 

be taken to ensure that the extracted information 

meets the requirements of the researchers.”

 

Prof. Leodolter explains in more detail: “There is hard 

data, such as the number of stays a patient has. But 

there is also data with a greater or lesser degree 

of variation. This includes, for example, the coded 

diagnoses and procedures. Not every procedure 

is coded and not every diagnosis is included in the 

billing record. However, as long as all diagnostic and 

procedure codes – not just the billing-relevant ones 

– are included, these variations can be managed and 

do not get lost in the statistical background noise.

“Another important aspect of data mining is that 

both generic data and information from texts 

must be included. Otherwise important informa-

tion will be overlooked,” says Prof. Leodolter. The 

aspects of data quality and data protection are 

dealt with in separate work packages in order to 

create a secure basis for these developments.

First models in the pilot operation
In the first quarter of 2018, the prognosis models for 

delirium and postoperative intensive care stays will go 

into pilot operation at KAGes. “We will closely mon-

itor the accuracy of our models for half a year and 

we will constantly optimize them,” says Dr. Kramer. 

While the two prognoses, which are already in the 

pilot phase, are to be used only for internal purposes, 

the researchers hope to be able to make the re-ad-

mission prognosis available for other indications 

as well as in other hospitals apart from KAGes. 

It will take some time to reach this point, because, 

according to Prof. Leodolter: “We have to do more 

work here to further develop and improve the meth-

ods, algorithms and models. This will take some time, 

but quality is more important than speed. Because 

if we do not achieve a high success rate in our fore-

casts, the benefits will be low and the new tool will 

not be accepted by the users. This is just like the 

weather service mentioned above: if you give a storm 

warning too often and nothing happens, nobody 

will take you seriously in the event of real danger.”

A small step for a statistician, a giant leap for medical 
care
If Prof. Leodolter, Dr. Kramer and the CBmed team 

manage to develop reliable predictive models, 

medical care will likely take a giant leap forward. 

On the basis of reliable statistical prediction algo-

rithms, it will be possible to take preventive mea-

sures in relation to potential risk patients. Not only 

will the health systems be relieved through the mit-

igation and avoidance of complications and their 

long-term consequences, but above all, the health 

and quality of life of patients will be improved.
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