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Introduction

Cystic fibrosis (CF) is a complex lifelong chronic disease caused by genetic mutations. In most cases multiple organ systems are affected, most patients especially suffer from pancreatic insufficiency and respiratory complications. In Germany with a total population of 83 million people there are about 8,000 patients living with CF. For patients having more frequent diseases specialist out-patient care is regularly provided in Germany by privately owned practices in a non-hospital-based setting. However, CF outpatient care is predominantly provided in hospital-based special-care centres by a team of trained and experienced health care professionals. The result of this structural approach to patient care including frequent clinical examinations, monitoring, and extensive interventions is a cumulative median survival (39.7 years) comparable or superior to most western European countries and the US [1].

Motivation for this study was sparked a recent survey from the German Mukoviszidose e.V. [2] suggesting that German reimbursement schemes cover only for about 50 % of the resources used for treatment within CF centres. In light of increasing cost pressure in the healthcare system the existence of CF centres and sufficient treatment for CF patients may be at risk in the future. Furthermore Germany could fall behind the rate of improvement in life expectancy that was observed during the last two decades.

Hence, the intention of this study is a detailed evaluation of direct costs in outpatient treatment of CF patients in Germany measured by valuing the actual consumption of resources and a comparison of these costs with the current reimbursement situation within the statutory health insurance system (SHI). Up to now there is no study with a detailed evaluation of costs of outpatient treatment in CF clinics which analyses costs from the point A micro-costing approach was used to value resource use data. The assessment of provided services was based on the documentation by the doctors. The resource usage was calculated on real costs born by the CF centre. From the clinics point of view the costs of outpatient treatment especially are incurred by providing qualified personnel such as physicians, nurses, physiotherapists, psychologists etc. To assess the expenses salaries were analysed and costs per minute of work were calculated. Especially the costs for services such as talking to a patient, physical examinations and therapeutic services like physiotherapy, and giving nutrition, psychological or social advice were incorporated by assessing the individual length of these respective treatments (e.g. average time for individual patient consultations by a physician with patients in minutes multiplied with costs per minute of work for a physician from the perspective of hospital. For laboratory examinations the actual costs of providing the service in the clinic were assessed. Additional costs for overhead, buildings, equipment, multiple visits and salaries of further personal were calculated on a per-patient basis from data given by the clinics, patients and physicians. These results then were compared with the actual remuneration according to the official German Remuneration Scheme for Out-Patient Care (EBM) or specific reimbursement schemes previously negotiated with the sickness funds by the participating individual clinics. Calculation of costs for medication was not included in this publication. However, study results on costs for medication are reported in another paper [3].

In a first step the costs for every single service for every patient per day of treatment (first contact) were calculated on the basis of the treatment data provided by physicians and patients and the described valuation of costs. With that individual data the average costs per patient and age class were calculated. Thereby six age classes were built, so that there are three different subgroups of children and adolescents and three classes of adult patients. writing statements for colleagues or sickness funds, organizing hospital visits, telephone calls etc.) were taken into account calculated on a per-patient basis. Overhead costs were calculated with 20 % of the variable costs of services per patient.

In a last step, based on the data collected in this study the calculation of a potential cost covering flat charge for remuneration of outpatient treatment will be calculated. This will be based on the total observed resource use for outpatient treatment of CF patients. 1 gives an overview about the clinical data of the patients. 

Results

Sociodemographic and clinical patient data

Resource usage

Patients undergo a continuous observation of their health state by specialised personnel of the clinics. More than 80% of the patients visited the CF clinics due to routine checkups (once per quarter), the remaining 20% because of intravenous therapies or for acute reasons. 

Identification of cost-influencing factors

Table 3 shows that the costs for outpatient treatment correlate with age as well as with the existence of hepatobiliary complications or the existence of bacterial lung colonization (Spearman rank correlation, p<0.010). There is also a weak correlation with the comorbidities pancreatic insufficiency, diabetes mellitus and nasal polyps (Spearman rank correlation, p<0.050). Regarding the lung function no significant correlation could be found.

Nevertheless, a classification of severity using %FEV 1 values results in a correlation coefficient of -0.125 (Spearman rank correlation, p=0.053). Hence, for further analyses the variables age, pancreatic insufficiency, bacterial lung colonization as well as %FEV 1 were taken into account. 

Reimbursement for outpatient treatment in CF centres

Current reimbursement

As seen costs from the point of view of the health care provider amount to an average of 488 € per patient per quarter. In addition, the costs for outpatient treatment are also influenced by factors such as age or co-morbidities.

In principle, all services in ambulatory care in Germany are reimbursed via the EBM (EBM -Einheitlicher Bewertungsmassstab). Sickness funds each year pay a lump sum (around €500)

for every insured person to the Physicians Association (KV). The KV then (by law) is responsible for the supply of sufficient services in all specialties. Based on the EBM physicians have to report all provided services to the KV. Each single service has a specific code with a value attached to it that is then paid to the physician by the KV. However, under rare circumstances where the provision of health care in a specific specialty or a specific disease is proven to be significantly underfunded or for services that are not included in the EBM the sickness funds might grant extra payments under case-specific contractual arrangements. A few participating study centers managed to apply for such an additional lump sum payment, which is also included in the present analysis.

According to different organisational setting and reimbursement schemes the remuneration for individual treatments was not homogeneous in all clinics: In four clinics remuneration for the treatment was calculated by the official German uniform value scheme for outpatient These results suggest that currently specialized cystic fibrosis centres cost-covering are not operating at a cost covering basis. However, these centres are an essential part in the provision of services and therefore in most cases internally co-financed by other university units.

Calculation of a remuneration covering resource usage

As remuneration by German fee schemes will not lead to a full coverage of costs alternative reimbursement schemes should be thought of. Without distinction between age groups or other categories the calculated total cost of 488 € could be the value of a flat fee per patient per quarter. However, differentiated rates might be desirable. Table 5 shows the calculation of Besides the calculation of a total flat fee leading to coverage of costs in CF clinics, there are more possibilities for cost coverage through remuneration: for example the calculation of a "CF flat fee" in addition to the remuneration by German outpatient services payment schemes (EBM). In contrast to the calculation of an overall flat charge, services would only be reimbursed according to EBM if they are actually rendered. Therefore, it would be possible to cover additional costs in the CF clinics as well as that part of the services which is not covered by reimbursement according to EBM (especially laboratory services) (see table 6). 

Discussion

This prospective study confirmed a previous survey and common belief among physicians that roughly 50 % of the actual resource use incurred in hospital based outpatient centres in Germany is covered by the public German health insurance system (SHI). As the human resources available to these centres today are already below requirements as set by the European consensus for standards of CF care [4], patient care by hospital based outpatient centres seems to be at risk. In order to even maintain current level of CF-patient care, it will be critical for these centres to gain a cost-covering remuneration. This may be based on a flat However, even the remuneration suggested by our study will not be sufficient to achieve a level of care as mandated by the European consensus [4], which would lead to almost twofold resource uses in the clinics as reported in this study.

Former studies looking at cost evaluation for CF mostly had different approaches of evaluation, different perspectives and assessed different cost domains [5][6][7][8][9][START_REF] Robson | A cost description of an adult cystic fibrosis unit and cost analyses of different categories of patients[END_REF][11][12][13]. Furthermore, most of the studies were done in the 1980's and 90's or cost estimates were assessed by expert opinion left to be less valid. Moreover most of the studies were performed in single countries (USA, Netherlands, and Canada) so that national influences e.g. regarding the population structure, demographic characteristics or the healthcare system have to be considered. It should be stated that the present study focuses on the evaluation and analysis of the real costs meaning resource use incurred in outpatient treatment in CF clinics in Germany. This topic was addressed in one German study by Bauman et al. from 1996 [14]. However, they only included children and adolescents in the study. In addition, costs were calculated with prices taking the perspective of the sickness funds, not from the point of view of the clinics as health care providers. Broadening the focus to available cost of illness studies in other conditions in the German setting, future studies could help to put the figures of CF reported here into perspective to these other chronic diseases. A first assessment of evidence from different musculoskeletal conditions gives an indication that resources needed for outpatient treatment of CF patient on an individual level seems rather high, but, of course, less important from an overall budget impact standpoint [15][16]. The study has some limiting factors: One limitation is the fact that the calculation of costs is based on data which was stated by doctors and patients in the questionnaires. This can cause underestimation of the length and amount of treatments. Furthermore, taking the contact time with clinic personnel from a patient's observation can lead to a bias. Nevertheless this was seen as a second-best-solution as there was no possibility to measure the exact contact time on a per-patient per-service taken basis.

According to the high number of study participants and the standards by the European consensus a higher number especially of diagnostic and therapeutic treatments were expected.

One reason for this could be that the clinics are understaffed. Outpatient treatment is done by a mean of 2.36 personnel, with an existing recommendation of 9.6 to 13.6 persons by the European consensus for inpatient and outpatient care. As a result services and therefore costs might be underestimated, if care regarding to accepted clinical guidelines would be provided.

A calculation based on the findings comes to the conclusion that approximately 800 € per patient per quarter would be needed as reimbursement to cover resource use if partial for outpatient care as suggested by the European consensus would be provided. Furthermore it should be stated that the calculations in important cost domains are based on the current salary system which could lead to an underestimation of personnel costs in future reimbursement negotiations.

Looking at the documentation of reimbursement data according to EBM there might be a tendency to underestimate figures as some data could be lost during documentation or some treatments were performed, but not reimbursable. Furthermore, remuneration depends on additional reimbursement contracts of the participating clinics. In a first step, the evaluation of costs could be broadened to the total costs of the all health care providers (costs of outpatient as well as inpatient treatment) or from the perspective of sickness funds (i.e. also reimbursement for general practitioners or rehabilitation institutions).

From the macroeconomic point of view also indirect costs due to reductions in work capacity, premature death or costs borne by caregivers like parents could be considered.

Nonetheless, international studies could shed some light on the effects of different healthcare systems and forms of organisation of CF-treatment on the costs and efficacy of treatments. 
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Introduction

Cystic fibrosis (CF) is a complex lifelong chronic disease caused by genetic mutations. In most cases multiple organ systems are affected, most patients especially suffer from pancreatic insufficiency and respiratory complications. In Germany with a total population of 83 million people there are about 8,000 patients living with CF. For patients having more frequent diseases specialist out-patient care is regularly provided in Germany by privately owned practices in a non-hospital-based setting. However, CF outpatient care is predominantly provided in hospital-based special-care centres by a team of trained and experienced health care professionals. The result of this structural approach to patient care including frequent clinical examinations, monitoring, and extensive interventions is a cumulative median survival (39.7 years) comparable or superior to most western European countries and the US [1].

Motivation for this study was sparked a recent survey from the German Mukoviszidose e.V.

[2] suggesting that German reimbursement schemes cover only for about 50 % of the resources used for treatment within CF centres. In light of increasing cost pressure in the healthcare system the existence of CF centres and sufficient treatment for CF patients may be at risk in the future. Furthermore Germany could fall behind the rate of improvement in life expectancy that was observed during the last two decades.

Hence, the intention of this study is a detailed evaluation of direct costs in outpatient treatment of CF patients in Germany measured by valuing the actual consumption of resources and a comparison of these costs with the current reimbursement situation within the statutory health insurance system (SHI). Up to now there is no study with a detailed evaluation of costs of outpatient treatment in CF clinics which analyses costs from the point Different self administered questionnaires were developed to gather data from patients regarding resource use (questionnaire "Treatment Data") filled in by physicians and clinics personnel as well as other patient relevant information (questionnaire "Patient Data") filled in from patients themselves. In addition all health care professionals also had to fill out different questionnaires looking at e.g. provided services, time spent with patients as well as remuneration by the SHI (questionnaire "Personnel Data" and "Clinic Data"). All questionnaires were approved by the ethics committees of all clinics. Patient questionnaires were available for different age groups, e.g. to also include information provided by caregivers for paediatric patients (Version 1) for parents of patients from 0 to 13 years; 2) for adolescent patients from 14 to 17, and 3) for adult patients).

Only patients giving informed consent were included in the study. Clinical patient data, resource utilisation and physician related time consumption for treatment was recorded for every patient during one representative month of treatment in the participating cystic fibrosis centres. The study protocol was not aimed at selecting patients in a lengthier time frame with respect to certain inclusion or exclusion criteria. Instead every patient that entered each study center within the time frame of one month was included in the study, taking the assumption that this month is sufficient to give us a representative mix of patients in daily routine care.

Hence, all patients were included that visited the respective clinic during this time frame. given by the clinics, patients and physicians. These results then were compared with the actual remuneration according to the official German Remuneration Scheme for Out-Patient Care (EBM) or specific reimbursement schemes previously negotiated with the sickness funds by the participating individual clinics. Calculation of costs for medication was not included in this publication. However, study results on costs for medication are reported in another paper [3].

In a first step the costs for every single service for every patient per day of treatment (first contact) were calculated on the basis of the treatment data provided by physicians and patients and the described valuation of costs. With that individual data the average costs per patient and age class were calculated. Thereby six age classes were built, so that there are three different subgroups of children and adolescents and three classes of adult patients. writing statements for colleagues or sickness funds, organizing hospital visits, telephone calls etc.) were taken into account calculated on a per-patient basis. Overhead costs were calculated with 20 % of the variable costs of services per patient.

In a last step, based on the data collected in this study the calculation of a potential cost covering flat charge for remuneration of outpatient treatment will be calculated. This will be based on the total observed resource use for outpatient treatment of CF patients.

To identify influencing factors (e.g. age, co-morbidities, lung function, bacterial lung colonization etc) a correlation analysis was performed (Spearman rank correlation) using SPSS® Version 15. 1 gives an overview about the clinical data of the patients.

Results

Sociodemographic and clinical patient data

326

Table 1: Clinical patient data

A comparison with data from the German patient registry [1] (n=7,460) revealed no apparent differences in terms of patient characteristics. Hence, the study population might be presumed as representative of the overall CF-population in Germany. 

Resource usage

Patients undergo a continuous observation of their health state by specialised personnel of the clinics. More than 80% of the patients visited the CF clinics due to routine checkups (once per quarter), the remaining 20% because of intravenous therapies or for acute reasons. The routine check-up usually included a discussion with the doctor (96.6 %) as well as a general physical examination (94.5 %), controls of lung function (67.8 %) and oxygen saturation (SO 2 ) (61 %).

Furthermore microbiological (47.9 %), haematological (68.7 %), immunological (41.7 %) and biochemistry laboratory tests (62.9 %) were taken. Diagnostic services such as x-rays or ultrasound imaging were reported for less than 15%. 

Costs of outpatient treatment

Calculation of total costs

Details of the incurred resource use and the distribution between cost domains can be extracted from table 2. Displayed costs due to the resources used in the clinic are adding up to mean of 488 € per patient per quarter in 2006. Altogether there are more laboratory services with increasing age, caused by more microbiological diagnostic according to bacterial lung colonization. Overall, additional costs were substantial with 258.60 € per patient per quarter from the perspective of the clinics. This can be sliced down to costs for multiple visits (32.22 €, 12.5 %), cost for further personnel (e.g. coordination efforts, patient information etc.) (134.23 €, 51.9 %), consumable materials (39.74 €, 15.3 %), and technical equipment, building overheads as well as administrative costs (52.41 €, 20.3 %). No correlation was found between additional costs and disease severity or age, so that for every patient those additional costs were added to the costs of the services provided on the day of treatment.

Due to the high proportion of personnel costs within the total cost, we checked the influence in a sensitivity analysis. An increase of wages by 10% led to an increase of total cost by 4.1 %, whereas a 20% increase led to an increase of total cost by 8.3%. 

Identification of cost-influencing factors

Table 3 shows that the costs for outpatient treatment correlate with age as well as with the existence of hepatobiliary complications or the existence of bacterial lung colonization (Spearman rank correlation, p<0.010). There is also a weak correlation with the comorbidities pancreatic insufficiency, diabetes mellitus and nasal polyps (Spearman rank correlation, p<0.050). Regarding the lung function no significant correlation could be found.

Nevertheless, a classification of severity using %FEV 1 values results in a correlation coefficient of -0.125 (Spearman rank correlation, p=0.053). Hence, for further analyses the variables age, pancreatic insufficiency, bacterial lung colonization as well as %FEV 1 were taken into account. €; medium severity: 499 €). These costs do not include medication which had been assessed

during the overall study, but is not subject to this publication.

Reimbursement for outpatient treatment in CF centres

Current reimbursement

As seen costs from the point of view of the health care provider amount to an average of 488 € per patient per quarter. In addition, the costs for outpatient treatment are also influenced by factors such as age or co-morbidities.

In principle, all services in ambulatory care in Germany are reimbursed via the EBM (EBM -Einheitlicher Bewertungsmassstab). Sickness funds each year pay a lump sum (around €500)

for every insured person to the Physicians Association (KV). The KV then (by law) is responsible for the supply of sufficient services in all specialties. Based on the EBM physicians have to report all provided services to the KV. Each single service has a specific code with a value attached to it that is then paid to the physician by the KV. However, under rare circumstances where the provision of health care in a specific specialty or a specific disease is proven to be significantly underfunded or for services that are not included in the EBM the sickness funds might grant extra payments under case-specific contractual arrangements. A few participating study centers managed to apply for such an additional lump sum payment, which is also included in the present analysis.

According to different organisational setting and reimbursement schemes the remuneration for individual treatments was not homogeneous in all clinics: In four clinics remuneration for the treatment was calculated by the official German uniform value scheme for outpatient These results suggest that currently specialized cystic fibrosis centres cost-covering are not operating at a cost covering basis. However, these centres are an essential part in the provision of services and therefore in most cases internally co-financed by other university units.

Calculation of a remuneration covering resource usage

As remuneration by German fee schemes will not lead to a full coverage of costs alternative reimbursement schemes should be thought of. Without distinction between age groups or other categories the calculated total cost of 488 € could be the value of a flat fee per patient per quarter. However, differentiated rates might be desirable. Table 5 shows the calculation of Besides the calculation of a total flat fee leading to coverage of costs in CF clinics, there are more possibilities for cost coverage through remuneration: for example the calculation of a "CF flat fee" in addition to the remuneration by German outpatient services payment schemes (EBM). In contrast to the calculation of an overall flat charge, services would only be reimbursed according to EBM if they are actually rendered. Therefore, it would be possible to cover additional costs in the CF clinics as well as that part of the services which is not covered by reimbursement according to EBM (especially laboratory services) (see table 6). 

Discussion

This prospective study confirmed a previous survey and common belief among physicians that roughly 50 % of the actual resource use incurred in hospital based outpatient centres in Germany is covered by the public German health insurance system (SHI). As the human resources available to these centres today are already below requirements as set by the European consensus for standards of CF care [4], patient care by hospital based outpatient centres seems to be at risk. In order to even maintain current level of CF-patient care, it will be critical for these centres to gain a cost-covering remuneration. This may be based on a flat However, even the remuneration suggested by our study will not be sufficient to achieve a level of care as mandated by the European consensus [4], which would lead to almost twofold resource uses in the clinics as reported in this study.

Former studies looking at cost evaluation for CF mostly had different approaches of evaluation, different perspectives and assessed different cost domains [5][6][7][8][9][START_REF] Robson | A cost description of an adult cystic fibrosis unit and cost analyses of different categories of patients[END_REF][11][12][13]. Furthermore, most of the studies were done in the 1980's and 90's or cost estimates were assessed by expert opinion left to be less valid. Moreover most of the studies were performed in single countries (USA, Netherlands, and Canada) so that national influences e.g. regarding the population structure, demographic characteristics or the healthcare system have to be considered. It should be stated that the present study focuses on the evaluation and analysis of the real costs meaning resource use incurred in outpatient treatment in CF clinics in Germany. This topic was addressed in one German study by Bauman et al. from 1996 [14]. However, they only included children and adolescents in the study. In addition, costs were calculated with prices taking the perspective of the sickness funds, not from the point of view of the clinics as health care providers. Broadening the focus to available cost of illness studies in other conditions in the German setting, future studies could help to put the figures of CF reported here into perspective to these other chronic diseases. A first assessment of evidence from different musculoskeletal conditions gives an indication that resources needed for outpatient treatment of CF patient on an individual level seems rather high, but, of course, less important from an overall budget impact standpoint [15][16]. The study has some limiting factors: One limitation is the fact that the calculation of costs is based on data which was stated by doctors and patients in the questionnaires. This can cause underestimation of the length and amount of treatments. Furthermore, taking the contact time with clinic personnel from a patient's observation can lead to a bias. Nevertheless this was seen as a second-best-solution as there was no possibility to measure the exact contact time on a per-patient per-service taken basis.

According to the high number of study participants and the standards by the European consensus a higher number especially of diagnostic and therapeutic treatments were expected.

One reason for this could be that the clinics are understaffed. Outpatient treatment is done by a mean of 2.36 personnel, with an existing recommendation of 9.6 to 13.6 persons by the European consensus for inpatient and outpatient care. As a result services and therefore costs might be underestimated, if care regarding to accepted clinical guidelines would be provided.

A calculation based on the findings comes to the conclusion that approximately 800 € per patient per quarter would be needed as reimbursement to cover resource use if partial for outpatient care as suggested by the European consensus would be provided. Furthermore it should be stated that the calculations in important cost domains are based on the current salary system which could lead to an underestimation of personnel costs in future reimbursement negotiations.

Looking at the documentation of reimbursement data according to EBM there might be a tendency to underestimate figures as some data could be lost during documentation or some treatments were performed, but not reimbursable. Furthermore, remuneration depends on additional reimbursement contracts of the participating clinics. In a first step, the evaluation of costs could be broadened to the total costs of the all health care providers (costs of outpatient as well as inpatient treatment) or from the perspective of sickness funds (i.e. also reimbursement for general practitioners or rehabilitation institutions).

From the macroeconomic point of view also indirect costs due to reductions in work capacity, premature death or costs borne by caregivers like parents could be considered.

Nonetheless, international studies could shed some light on the effects of different healthcare systems and forms of organisation of CF-treatment on the costs and efficacy of treatments.
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  the CF clinics once per quarter. For a complete analysis of direct costs of outpatient treatment it was important to also assess the extent of provided services for each patient on additional visits, the costs of materials used, equipment and facilities as well as administrative costs. In addition, personnel costs for additional interdisciplinary collaboration, specific training of personnel, documentation and further time consumption for additional tasks without a specific patient contact (e.g. continuous CF-specific medical education,

  two clinics an additional lump sum for costs of materials was paid by sickness funds. The other clinics received a fixed lump sum per patient per quarter. The total remuneration was calculated for all clinics. On average the total remuneration of services came to 252 €. In the following figure average costs and remuneration are compared per age group:

Figure 2 :
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  covering flat charge by distinguishing between paediatric and adult clinics as well as cost-influencing factors like pancreatic insufficiency or bacterial lung colonization.

  be differentiated for paediatric and adult centres or according to comorbidities like pancreatic insufficiency. Furthermore a "CF flat charge" besides the standard German EBM reimbursement might be an option. The data in this study should be used to trigger and support discussions between health care providers and insurances about new costcovering reimbursement systems for the outpatient treatment of CF patients in Germany.

  in this area should aim at confirming these results and widening the scope of the study to other sectors like rehabilitation. The database could be improved through new data collections in additional clinics or for a longer time frame. Moreover the existence of more detailed real cost data in the centres would be desirable for future studies.

Methods

  the health care provider followed by a comparison with the remuneration of those services by the health care system. This multi centre, cross sectional, observational study was based on data from CF patients in continuous outpatient treatment in seven German paediatric and adult CF centres based at university hospitals in Hannover, Frankfurt, Heidelberg, and Munich between April and August 2006.

  costing approach was used to value resource use data. The assessment of provided services was based on the documentation by the doctors. The resource usage was calculated on real costs born by the CF centre. From the clinics point of view the costs of outpatient treatment especially are incurred by providing qualified personnel such as physicians, nurses, physiotherapists, psychologists etc. To assess the expenses salaries were analysed and costs per minute of work were calculated. Especially the costs for services such as talking to a patient, physical examinations and therapeutic services like physiotherapy, and giving nutrition, psychological or social advice were incorporated by assessing the individual length of these respective treatments (e.g. average time for individual patient consultations by a physician with patients in minutes multiplied with costs per minute of work for a physician from the perspective of hospital. For laboratory examinations the actual costs of providing the service in the clinic were assessed. Additional costs for overhead, buildings, equipment, multiple visits and salaries of further personal were calculated on a per-patient basis from data

  the CF clinics once per quarter. For a complete analysis of direct costs of outpatient treatment it was important to also assess the extent of provided services for each patient on additional visits, the costs of materials used, equipment and facilities as well as administrative costs. In addition, personnel costs for additional interdisciplinary collaboration, specific training of personnel, documentation and further time consumption for additional tasks without a specific patient contact (e.g. continuous CF-specific medical education,

  two clinics an additional lump sum for costs of materials was paid by sickness funds. The other clinics received a fixed lump sum per patient per quarter. The total remuneration was calculated for all clinics. On average the total remuneration of services came to 252 €. In the following figure average costs and remuneration are compared per age group:

Figure 2 :

 2 Figure 2: Average reimbursement of clinics per patient per quarter

  covering flat charge by distinguishing between paediatric and adult clinics as well as cost-influencing factors like pancreatic insufficiency or bacterial lung colonization.

  be differentiated for paediatric and adult centres or according to comorbidities like pancreatic insufficiency. Furthermore a "CF flat charge" besides the standard German EBM reimbursement might be an option. The data in this study should be used to trigger and support discussions between health care providers and insurances about new costcovering reimbursement systems for the outpatient treatment of CF patients in Germany.

  in this area should aim at confirming these results and widening the scope of the study to other sectors like rehabilitation. The database could be improved through new data collections in additional clinics or for a longer time frame. Moreover the existence of more detailed real cost data in the centres would be desirable for future studies.

  

Table 5 : Calculation of a flat fee covering resource usage

 5 

		Children and adolescents	Adults
		(0 to 17 years)	(18 years and older)
	Average total costs per age group	466.66 €	509.16 €
	Average total costs without pancreatic insufficiency	440.20 €	469.93 €
	Average total costs with pancreatic insufficiency	473.33 €	517.07 €
	Average total costs without bacterial lung colonization	456.99 €	413.06 €
	Average total costs with bacterial lung colonization	477.67 €	515.45 €

Table 1 : Clinical patient data
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A comparison with data from the German patient registry

[1] 

(n=7,460) revealed no apparent differences in terms of patient characteristics. Hence, the study population might be presumed as representative of the overall CF-population in Germany.

Costs of outpatient treatment Calculation of total costs
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	The routine
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	check-up usually included a discussion with the doctor (96.6 %) as well as a general physical
	mean of 488 € per patient per quarter in 2006. Altogether there are more laboratory services
	examination (94.5 %), controls of lung function (67.8 %) and oxygen saturation (SO 2 ) (61 %).
	with increasing age, caused by more microbiological diagnostic according to bacterial lung
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The proportion of patients receiving therapeutic treatments such as physiotherapy (17.2%), nutritional advice (12.9%), patient instruction (11.7%) or psychological/psychosocial and

Table 2 and Figure 1: Costs for outpatient care per patient per quarter
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	Overall, additional costs were substantial with 258.60 € per patient per quarter from the
	perspective of the clinics. This can be sliced down to costs for multiple visits (32.22 €, 12.5
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Table 3 : Significant correlations of costs for outpatient treatment Table 4: Cost analysis with regard to selected cost-influencing factors
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	shows average total costs of 466 € for children and 509 € for adults per quarter. There
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	Children		Adults (18 years	Total	
	(0 to 17 years)		and older)		
	n	%	n	%	n	%
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		0 -7	8 -13	14 -17	18 -24	25 -34	35 years	Mean
		years	years	years	years	years	and older	(all patients)
		(n=62)	(n=56)	(n=41)	(n=62)	(n=65)	(n=40)	(n=326)
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	examinations							
	Laboratory	71.77 €	112.97 €	147.50 €	155.79 €	161.60 €	152.55 €	132.17 € (27.1 %)
	investigations							
	Diagnostic							
	services							
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