The cost perspective in ICU
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Non clinical management of intensive care units (ICU) is becoming a key element for improving performance. Costing health care services is required in order to prioritize actions and to optimize use of scarce resources. In an era of increase demand with aging population and technological advances, financial issues are becoming now part of our daily practice. In Western countries, ICU represents between 10 to 20% of hospital expenditure and thus is scrutinized by authorities; however, little is known in that field by ICU physicians. So it is important to consider several aspects of costs: definition, computation, estimation together with funding of ICU.
1- Definition of costs [1]
First, we have to differentiate charges and costs. In most cases, we don’t have the true price of a procedure or a laboratory test and we compute the hospital charge. For example, the price of a biochemistry exam varies from 1 to 3 according to hospital in Paris area.

Second, we need to define the perspective of the study. The data that should be collected are different if this is an ICU, hospital, social security or society perspective. If it is a societal perspective, then costs of treatment after hospital discharge but also loses due to inability to resume work have to be considered.
Third, we might focus on studies dealing with costs that could be modified by good financial management. In that perspective, direct costs (see below) are more appropriate to analyze.
Fourth, the time-frame span of assessment has an impact on cost studies. The costs vary from year to year thus requiring adjustment (discounting).
The costs can be classified in two broad categories (table 1). Direct costs are attributable to a specific patient. Whereas indirect costs (overhead costs) are shared by more than one patient.

Each category can be divided in variable and fixed costs. It means that variable costs will be influenced by activity (i.e.: drugs, laboratory tests) while others are stable whatever the activity within the time period considered (i.e.: wages for head nurse, ICU director).
The nurses’ wages is usually classified as direct variable costs but in fact in most countries, with public fundings, there is no flexibility and no formal adaptation of the number of nurses according to beds occupancy rate and workload.

The average fixed costs decreases with increase activity, until a given threshold, while this is not true for average variable costs.

2- Costing methods

Cost can be measured through two main approaches: bottom-up and top down [2]. 
The top-down technique considers all costs for running an ICU. The cost analysis encompasses direct costs but also indirect costs. Modern accountability system can now allow a quite accurate assessment of direct costs (table 1), while indirect costs are roughly estimated and allocated to each specific unit taking into account general parameters such as surface of the unit and number of beds. The indirect costs are between 10 % and 20 % of the total cost and not prone to reduction by ICU director good management. The total cost per ICU and per year can be divided by the total number of patients or the total number of patient-days in order to allow benchmarking between ICUs. The drawback of top-down approach is that it is not case specific and ignores diseases or procedures.
In order to better understand the ICU cost diversity, top-down cost data can be grouped into cost-blocks. This idea was introduced by a research group [3] and was tested in several studies. There are six main cost blocks, namely: capital equipment, estates, non-clinical support, clinical support, consumables and staff cost. The first three cost blocks express the costs not related directly to ICU care; this takes up to 15 % of a total ICU costs. The main cost blocks are further divided to create altogether 20 subgroups, which in theory would make inter-ICU comparison easy. However, this proposal has never gained popularity, simply because cost data in itself do not express the different casemix or the different social or organizational differences of intensive care units.

The bottom-up technique takes advantage of modern computerized system at the bed side that enable recording of costs at the patient level. In other words, it is the recording of resource use item-by-item and as it arises. This micro costing method is precise and is case-sensitive. However, this method is time-consuming so proxies have been used to overcome this difficulty.

- Activity scores

Several workload indexes have been developed: TISS, PRN, NEMS, Omega. It has been shown that quite simple equations are able to link workload and direct costs [4]. These equations consider the workload together with the LOS and the need for mechanical ventilation. With this kind of simple method, it is possible to compare estimated and actual costs. However, several nurses’ activities are not considered by workload indexes such as communication and paper work. Since personnel are the principal cost driver, such approach underestimates the real costs.

-  Organ support scores

We used three simple organ support scores (respiratory support; renal support and cardiology support) together with outcome in order to classify ICU stays in 5 categories (table 2). The cost of ICU stays increases with the number of organ support but the within-group variation remains great. When the results are expressed per day, then the variability is lower and more importantly the correlation coefficient between real cots and predicted cost is 0.91 with discrepancy between real spendings and expected spendings per ICU ranging from -18% to +28%.

3- Cost-effectiveness studies

Once cost is known, it is possible to compute the numerator for cost-effectiveness analysis. The denominator is either the number of saved years with the intervention or the number of quality-adjusted life years (cost-utility). With this methodology, it was possible to demonstrate that ICU was cost-effective in most circumstances [5] and that several treatments given while in ICU are also cost-effective [6, 7]
4-Econometric approach of ICU performance
ICUs performance is assessed through mortality (efficacy) and costs (efficiency). When comparing performance, it is important to take into account different case mix through standardised mortality ratio (SMR) and the economic inefficiency.  A modern directional distance function approach at the patient level enable such a global appraisal of ICU performance [8].
5- Results according to the cost block method

The Cost-Block method was tested for international comparison by our group few years ago [9]. There were four countries compared: France, Germany, Hungary and United Kingdom. For each country, a sample of ICUs collected top-down cost data, which were then grouped into cost-blocks. 

Staff costs were found to be the major cost components in France, Germany and UK: it can take up to 70 % of total intensive care costs. In our study the mean cost per patient day for medical staff was 167€ for the UK, 121€ for French hospitals, 99€ for Germany and only 10€ for Hungary. Nursing costs followed a similar pattern. The significantly lower staff costs in Hungary were not just caused by the extremely low wages, but the number of nurses per bed is different: 2.1 in Hungary and 6.2 for United Kingdom [10]. 

Costs of clinical services include radiology, physiotherapy, blood gas analysis and laboratory costs. Radiology costs were the highest in France and lowest in Hungary; UK and German hospitals were in-between. The highest costs in France are probably due to the large numbers of radiographs requested, rather than higher service costs. Physiotherapy costs were found to be the highest in UK; this could be explained by the custom of using physiotherapists to provide regular respiratory physiotherapy within the ICU, a practice unique to the UK in this sample. 

Costs of consumables consist of disposables, drugs and fluids, nutrition and blood products. Hospitals in UK spent the highest on blood products and drug costs. Surprisingly, drug costs in Hungary were found to be quite high – this is probably driven by industrial campaign. However, this is a speculation, as there is no detailed breakdown of the drugs utilized; it is difficult to be certain as to why the cost differentials occur. The use of blood and blood products was similar within all four countries. This is one of the few areas of the clinical practice within the ICU where a randomized controlled trial has recently given clear guidelines over transfusion policy. This is not the case when considering the spending on disposable equipment, which shows large differences between the UK and other countries. It may be that the reduced number of ICU beds in the UK contributes to severity of illness and thus the need for more disposables per patient day. 

Overall intensive care costs. The mean cost per patient day is highest in UK hospitals, 1,103€ and lowest in Hungarian hospitals, 200€. In French hospitals it was 682€ per patient day, in German hospitals it was 530€. The total cost per patient day in the UK was nearly twice as expensive as in Germany and five times more expensive than Hungary. How can we explain these differences? Economies of scale can not sufficiently account for such differences. The quality of care may be another important factor; however it is hard to both define and measure, and many measures of quality have been proposed. Even the crudest of quality indicators such as ICU or hospital mortality rate do not show variation on the scale of the differences in cost and, while this cannot be rejected as a cause of cost variation, there is at this time no way of assessing its impact in the ICU. What we would need in order to explain the differences is some form of physical measures of output. 

Considering the ICU as an entity, the cost per patient day is well suited to comparisons of expenditures between ICUs. There are large differences in resource use and costs among countries and also between national ICUs. The reasons for such differences are poorly understood. It is likely that differences in case-mix constitute the largest factor influencing these differences but further studies will be necessary to ascertain this. 

6-Funding and costs

The commonest form of hospital and then intensive care funding is Diagnosis Related Group (DRG).  It was adopted as a base unit of payment in the Medicare system first in the United States in 1960s. According to a recent European Survey (ICUFUND, unpublished data, Csomos) including 450 ICUs, this system is used in majority of EU countries: Austria, Belgium, Denmark, France, Italy, Germany, Italy, Netherlands, Slovenia and Hungary. However, there are lots of problems with the DRG system, as the Likert-scale expressed in the survey: only 21.1% of respondents agreed with the statement: “I am satisfied with our current ICU reimbursement system in use.” 

What is the major problem with the DRG funding system in intensive care? The purpose of DRGs is to group patients who are similar clinically and who have a similar pattern of resource use. However, the average price for average patient does not exist in ICU; there are outliers, who cost disproportionably more than average.

Can the DRG funding be improved? Yes, it is possible to make it better by several different methods:

1. Identify the outliers. It is well known that extended length of stay (LOS) significantly contributes to the ICU costs; for example, mechanical ventilation and presence of infection on admission is known to prolong LOS.

2. Taking into account other high cost drivers, like direct nursing hours, number of organ failure, expensive medications, certain procedures etc. 

Ideal intensive care funding system should take into account these differences, and also, country-specific adjustments are to be made as well - depending on the structure of health system and intensive care settings. In France, for example, DRG is combined with the activity-driven funding; this incurs additional funding for procedures performed on ICU. In Germany, however, a simplified Therapeutic Intervention Scoring System (TISS-28) is used in combination with DRG for ICU funding. The continuing demand for intensive care combined with limited budget of health care cost will motivate us looking for the optimal funding of intensive care. 

Conclusion

ICU director has to act as a manager. In that perspective, he has to be familiar with costing issues (11). Information about cost should be made available as control of costs is required. Quite simple cost estimation methods allow Cross ICU and cross countries comparisons. Study linking clinical and economical efficacy should be developed in order to help physicians in decision-making.
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Table 1: Classification of costs



Direct




Indirect

_________________________________________________________________
Variable
- Drugs/blood product

- Food
- Disposable equipment

- Laundry
- Nurses and helpers


- Pharmacy
- Laboratory tests



- Equipment 
Fixed

- Head nurse



- Administration


- ICU director



- Heating








- Electricity








- Estate

Table 2: estimation of direct medical costs according to number of organ failures. Data are from Year 2000 and obtained with 14 ICUs located in Paris area.
Table 2A : Costs per ICU stays
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Table 2B : Costs per ICU days


[image: image2]
/m : standard deviation/mean; 
Conversion coefficient: ICU stay or ICU-day costs relative to the costs with no organ support 
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