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Introduction

Since 2001 more than 220 different chemotherapy schemes are included in the Austrian catalogue of
procedures. These schemes have been elaborated with  specialists in oncology. The number of schemes
shows the difficulty how to model chemotherapy in an DRG system. Because of the high costs, the high
frequency of admissions and the high number of hospital days for this treatment special attention was
given to the documentation and modelling. In Austria 2003 4.02% of all admissions are due to
chemotherapy. This admissions are 2.15% of all scores.

The costs for chemotherapy depend on many factors, like medication – is it a monotherapy or a
combination of different  medications, the doses – depending also on the weight or surface or severity, the
number of cycles – is it only one, is it a sequence during one admission, is it an interrupted sequence with
in- and outpatient admissions. Considering all this aspects it seems very complicated to find an adequate
documentation and an appropriate DRG-model.

Chemotherapy is a very good example how in the further development of the model more than one
hospital admission as in- or outpatient should be summarized to one episode of care.

The Austrian chemotherapy DRG´s

Specialist decided to define the total treatment scheme and not the single medication as one procedure.
The advantage is that a complete “package” is defined and this is also a sort of standard. The
disadvantage is that there is a certain degree of variation between hospitals, there are sometimes very
special combinations and the number of cycles is not always fixed. This has resulted in the definition of
more than 220 procedures. For financing purposes these 220 schemes are grouped into 6 different
Austrian DRG´s. The grouping was done using an analysis of variance approach which minimizes the
variance of the costs within a group and maximizes the variance between the groups. The six DRG´s are
named “MEL22_0x”, where MEL22_01 is the cheapest one, and MEL22_06 is the most expensive one.

Because a total scheme is considered as one procedure it is possible, that this scheme is administered in
more than one hospital admission. In this situation the procedure MEL22_16 “continuation of a
chemotherapy” should be coded.

Figure 1 shows the number of admission for the 6 chemotherapy schemes and the DRG “continuation of a
chemotherapy” in 2003. As can be seen most admissions are administered within one day (LOS (Length
of stay) is 0 days, because of admission and discharge on the same day). There are only few admission
with an LOS of more than 2 days, except for the very expensive and severe DRG´s. This distribution of
the LOS shows also the potential for outpatient chemotherapy and an analysis of the frequencies in
different provinces supports this hypotheses (figure 2). Because there are different financing systems in
the Austrian outpatient settings in different provinces it can be shown that the number of days clinic
patients is very low in provinces with an adequate financing system for outpatient chemotherapy, like in
the province of Styria (Stmk_0Tg in figure 2). If there is no adequate interface between in- and outpatient
care a DRG system may cause the wrong incentives and shift possible outpatients into inpatient care.

Figure 1: Number of admissions for chemotherapy and length of stay (LOS)



Figure 2: Percentage of days clinic patients for three different main diagnoses (ICD-10: C50, C18, C20)
in the 9 provinces of Austria in 2002

Furthermore the detailed documentation of chemotherapies allows also an analysis for which main
diagnosis which chemotherapy is used. From figure 3 its obvious that for a certain malignant neoplasm
defined by the main diagnosis many different chemotherapies also with different costs are used. This
detailed information can be used for further improvement of the classification. As can be seen very
different chemotherapies can be applied for a certain diagnosis and therefore it seems not sufficient, to
classify patients with malignant neoplasm according to their diagnosis. This is especially important,
because very severe and expensive chemotherapies should only be done in specialized hospitals, like
university or central hospitals. This means that the case-mix for malign neoplasm in different hospital
types is not the same and an average over main diagnoses is not a sufficient classification criterion. This
can also be verified from our data.  But this data also show, that some important information about the
severity of malign neoplasm are missing in the minimum basic data set and additional items, e.g. coming
form TNM-classification or is it the first time for a patient having a chemotherapy etc. are necessary.

Figure 3: Main diagnosis according to ICD-10, 3 digits, and frequency of the Austrian chemotherapy
DRG´s
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As one can see from figure 4, the LOS is neither constant for a certain type of chemotherapy DRG nor for
the main diagnosis.

Figure 4: LOS for different malign neoplasm and for different Austrian chemotherapy DRG´s

Analysis of the documentation of  chemotherapy

The aim of the detailed documentation of chemotherapy was not only financing but also to get
information for quality assurance e.g. about the use of different schemes for different diagnoses. The
analysis should support the development of  guidelines and standards and give information which
chemotherapy should be applied in which setting in the future.

In the Austrian DRG system the six chemotherapy DRG´s represent the different costs for the medication.
The cost for medication are approximately between 50.- and 6000.- for one chemotherapy cycle. DRG
MEL22_05 and MEL22_06 are very expensive chemotherapies and as one can see from figure 4, the
average LOS is very high for this DRG´s for some, but not all main diagnoses. And vice versa, the
average LOS for the same DRG with lower costs for medication is also different for different main
diagnoses. Therefore we also considered the LOS in the modelling of this DRG´s and defined only an
upper limit for the LOS. If the LOS is higher than the upper limit the scores for each additional day
decrease.
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Table 1: Description of the Austrian chemotherapy DRG´s. The LOS defines the upper limit of the LOS.
If the LOS is above this limit, the scores for each day are decreasing.

In the Austrian DRG data set of 2003  84.334 chemotherapies out of a total of 2.277.432 admissions have
been coded. High variation of the application of certain schemes for certain diagnoses and high small area
variation has been observed. One of the main problems for the financing of chemotherapy in the Austrian
DRG system is the incentive to treat patients in an inpatient setting instead of an outpatient setting. The
analysis of the regional variability of the frequency of chemotherapy demonstrates the necessity to build
an interface between in- and outpatient treatment in the Austrian DRG system.

Discussion

Chemotherapy is a very important part in the Austrian DRG system and therefore special attention was
given to the modelling considering the medication, the main diagnosis and the length of stay. A two-way-
ANOVA for the log(LOS+1) shows that the main diagnosis (reduced to three digits) and the procedure as
well as the interaction between both factors is statistically significant.

A further aspect is the time between two or more admissions and the number of admissions within a
certain time interval. In Austria at the moment each new admission is coded as a new one. But in the
future the model should be extended to merge admission, which are connected by the procedure or main
diagnosis to one episode. From our experience it would be useful to include in- and outpatient admissions
in this episode.

From the analysis of the actual Austrian data of 2002 and 2003 the following recommendations for the
modelling of chemotherapy in DRG-systems can be given:

• The type of chemotherapy is the most important cost factor. Therefore a detailed documentation of
the different chemotherapies is useful.

o The detailed documentation can help to define standards and guidelines for chemotherapy
cycles.

• But both factors, the main diagnosis as well as the type of chemotherapy have to be considered
simultaneously for classification to find homogenous groups because they interact with regard to the
length of stay.
• But the LOS is not completely determined by this two factors and therefore has also be considered
in the model.
• Readmissions within a certain time interval with the same diagnosis and procedures should be
summarized to an episode of care.
• Defining the whole cycle of a chemotherapy has the advantage to define a certain kind of
standard.

DRG LOS Procedure Days Total
MEL22.01 4 221 1.112 1.333
MEL22.02 4 428 1.112 1.540
MEL22.03 6 1.075 1.996 3.071
MEL22.04 6 1.574 1.996 3.570
MEL22.05 20 2.600 7.515 10.115
MEL22.06 20 4.924 7.510 12.434
MEL22.16 1 0 229 229
MEL22.16

Scores, model 2003

Continuation of a chemotherapy



• On the other hand the definition of the whole cycle has the disadvantage that a cycle can be
applied in one or more hospitals and an early stopping of a cycle because of severe side effects is not
seen in the data.

Each DRG can be considered as a compromise between precision, the number of DRG´s and the number
of items necessary to define it. In the case of chemotherapy it will be necessary in the future to have more
data available. Diagnoses and procedures are most important but also the TNM-stadium (tumor – nodes –
metastasis) or the FIGO staging as well as the number of cycles would be very helpful to find an adequate
model.

Special attention has to be given to the interface of ambulatory care and inpatient care. The way of
financing of ambulatory care  may have a strong influence on the number of inpatients. Therefore it also
seems necessary to build an interface between the inpatient DRG system to outpatient settings. This is not
only important for chemotherapy but also for many other diseases and treatments.
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