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Key figures und Benchmarking  
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Hiatt HH. Protecting the medical commons: who is responsible? N Engl J Med. 

1975;293:235-41 
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•Which key figures? 

•Avoidance of unequal/unvalid data collection 

•Controlling requests for testing – basic approaches of optimization 

 



Trinity of Laboratory medicine  

Costs 

Quality (Precision, Trueness, Plausibility) 

Turn around time (TAT) 

Laboratory Medicine involved in ~70% 

of all medical diagnoses 

Bruce A. Jones, et al. (2012) Staffing Benchmarks for Clinical Laboratories: A College of American Pathologists Q-Probes Study of 

Laboratory Staffing at 98 Institutions. Archives of Pathology & Laboratory Medicine:136, 140  
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Overhead
Laboratory

Direct Costs

Overhead
Analytics30% 

45% 25% 

 Overhead costs: personal, IT, space, depreciation of instruments, service, QMS, other  costs 

Cost structure in laboratory 
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Muda  - the seven (six) wastes (in the laboratory)  

Waiting 

Over-processing 

Over-Production 

Inventory 

Motion 

Defect 

Not right first time 

(expired, wrong storage) 

Transportation 
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(Non)Transferability from experiences in other countries 
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Benchmarking with different methods and aims 
Benchmarking-project: Benchmarking in Business Economics is a systematic and continuous 

process to compare products, services and processe within the institution as well  with other 

institutions (in regard of qualitative and/or quantitative  parameters) 

Benchmarking in financial services: comparison of stocks (index) 

Computer-benchmarking: comparison of power of computer-systems 

Process-benchmarking: compares prozesses in companies, analyzes and optimizes 

Product-benchmarking: Focus on function, cost, unique selling points (for own and 

competitors‘ products) 

Technology-benchmarking: compares technologies / processes, to identify most stable and 

most cost-effective processesfizieren („best in class“) 

good practice / best practice EN/ISO norms accreditation  10 



Benchmarking in hospital laboratory 

External Benchmarking 

Cost-Center Service-Center Profit-Center 

Non-analytic 

services 

Analytical 

services 

•quantity 

•quality 

•avialiability 

External proceeds/income 

Internal income 

Internal cost allocation 

•DRG (INEK)-calculation 

Consumption of ressources 

•Personnel costs 

•Material expenses 

•Service costs 

•Investments 

Internal Benchmarking 

Sum of tests / 

services after 

weighting / rating 
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Orth M, Aufenanger J, Klosson R. Key figures and benchmarking in the hospital laboratory. J Lab Med 2012, 36: 353-369  
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Example for (internal) benchmarking 
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Benchmarks show improvements over time             

 

Hospitals 100-600 beds 

Costs per test Tests per FTE per year 

Total costs per patient („case“) GOÄ-points per patient („case“) 
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reasons for cost accounting/benchmarking 

Outsourcing  pressure (administration, owner of hospital, outsourcing) 

 

Setup of offers for insourcing 

 

Decision about  expanding / limiting testing 

 

Basis for negotiations with supplier 

 

benchmarking with other laboratories / hospitals of the same owner 

 

Basis for bonus-malus negotiation of employees 

 

calculation of tarif system „EBM2008+“/“GOÄ neu“ 

 

 In general: cost accounting must be an added value and may never produce more costs 

than it reduces costs (=cost savings, delivering information)  13 13 



Profit Center 

Part of an organization with overall profit for the period  

 

Profit will be calculated for each part of the organization. This profit is used for 

evaluation and management of this part of the organization 

 

Profit evaluation is used to steer this part of the organization. Rentability is in the 

main focus 

 

Costcenters can accumulate costs only – profit centers accumulate costs and 

income! 

 

Core idea: profit center thinks and acts like a separate company 

14 14 



Importance-implementation-matrix: performance of hospital laboratory 

15 

A Laboratory is key element in medical diagnostics 

 

B laboratory is a key element of emergency treatment 

 

C Laboratory is a key element of adherence to therapy 

 

D Laboratory is active in step-wise testing and in the the 

indication of esoteric testing 

 

E Laboratory is in charge of organization and QC in POCT 

on the wards 

Importance 
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Very important unimportant 
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Arch Pathol Lab Med. 2009;133:38–43 

Physician Satisfaction With Clinical Laboratory Services 

4329 respondents 
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Responsibility of hospital laboratory for Prozesse outside its reach! 
16 



Pitfalls in data aquisition and interpretation of external benchmarking 

17 

Die Leistungserfassung zur statistischen Auswertung nach einem Bewertungsmaßstab ist nur bei vorheriger Zuordnung von Leistungsziffern möglich 

Eine nachträgliche Änderung des Bewertungsmaßstabes bzw. eine Transcodierung einzelner Leistungen (z.B. aus der Mikrobiologie) ist nicht bei allen EDV-Systemen möglich bzw. 

ist sehr aufwendig 

Es bestehen verschiedene Leistungsdefinitionen für die Erfassung von Leistungen (z.B. angeforderte/abgerechnete Leistungen, Netto-/Bruttoleistungen u.ä.) 

Leistungen werden im Tages- und im Archivsystem nach unterschiedlichen Kriterien erfasst 

Es können bei der Reaktivierung von Aufträgen aus dem Archiv, bei Wiederholungen von Messungen/wiederholter Messwertübertragung oder bei versehentlicher 

Mehrfachanforderung einer Leistung Doppelzählungen auftreten 

Es bestehen Unterschiede in der zeitlichen Erfassung einer Leistung in den einzelnen EDV-Systemen (z.B. Zählung beim Materialeingang und/oder bei der Messwerterstellung) 

Wenn der Patient im KIS (noch) nicht bekannt ist, kann die Erfassung einer Leistung je nach System unterbleiben 

Nichtanalytische Leistungen oder seltene Spezialanalysen (Analogbewertung) werden nicht erfasst, wenn der eingesetzte Bewertungsmaßstab nicht entsprechend erweitert wurde 

Keine für alle Teilnehmer verbindliche Vorgabe der Datenerhebung 

Keine verbindliche Definition der Leistungsinhalte der zu übermittelnden Daten (z.B. Übermittlung von Brutto-/Nettoleistungen, Erfassung und Bewertung nichtanalytischer Leistungen, 

Erfassung von Profilen usw.) 

Änderung der Methodik der Datenerhebung während der laufenden Erhebungsphase 

Unterschiedliche Praxis der Zuordnung von Kosten und Leistungen zu Kostenstellen und –arten bei den einzelnen Teilnehmern 

Unterschiedliche oder fehlende Abgrenzung/Berücksichtigung von ambulanten und stationären Leistungen, Kosten und Erlösen 

Insbesondere Spezialuntersuchungen können bei einzelnen Teilnehmern unterschiedlich bewertet werden 

Sammelziffern für „ähnliche Untersuchungen“/Analogbewertungen in den gängigen Bewertungsmaßstäben bei unterschiedlichem Personal- und Sachaufwand der Leistungen 

Unterschiedliche (unzureichende) Qualität der von den Teilnehmern für die Auswertung übermittelten Rohdaten (fehlende Daten bei einem Teil der Teilnehmer oder Übermittlung von 

„Schätzwerten“) 

Unterschiedliche (unzureichende) Qualität der von den Teilnehmern für die Auswertung übermittelten Rohdaten (fehlende Daten bei einem Teil der Teilnehmer oder Übermittlung von 

„Schätzwerten“) 

Fehlende Plausibilitätskontrolle der übermittelten Rohdaten und der Ergebnisse der Auswertung durch die mit der Auswertung beauftragte Institution 

Vergleich von Leistungsanzahlen ohne Berücksichtigung des Leistungswerts 

Bezug von Leistungszahlen und Kosten auf Fallzahlen ohne Berücksichtigung der DRG-Erlöse 

Fehlende Berücksichtigung/Bewertung von nichtanalytischen Leistungen und der Rahmenbedingungen der Leistungserbringung; Verwendung eines ungeeigneten 

Bewertungsschlüssels 

Fehlende Berücksichtigung/Kenntnis von Erlösen außerhalb des DRG-Systems 

Fehlende Berücksichtigung/Kenntnis von Umfang und Kosten der POCT bei den einzelnen Teilnehmern 

Fehlende Ausgliederung von „laborfremden“ Kosten, die nicht im direkten Zusammenhang mit der Laboranalytik im Krankenhauslabor stehen (z.B. Kosten für Blutkonserven, 

Pathologie, Stationsbedarf u.ä.) 

Unterschiedliche Praxis der Berechnung/Berücksichtigung von auf das Labor entfallender Umlagen, Raummieten, Abschreibungen u.ä. 

Bisher übliche Kennzahlen berücksichtigen nicht die Versorgungsqualität oder erfassen nur Teilbereiche des diagnostischen Prozesses 

In fact, a reliable and fair comparison of different institutions is a 

methodological challenge, which requires huge statistical efforts 

and which cannot be performed with simple-minded comparisons of 

the mean 
 

Wegscheider Z Ärztl Fortbild Qual Gesundheitswes 2004;98:647 
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Material cost per point Personnel costs per point total € 

Tests per case 

sendout 
18 18 
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Percentage of laboratory costs per DRG 

88.697, laboratory 11.175 

3.156, laboratory 59 

2.604, laboratory 55 

Reimbursement (in €) 

Vaginal delivery without complications 

Change of heart pacer 

Liver transplantation with ventilation >179 h 

19 



Christensen et al. Lancet. 2009; 374: 1196–208 

Germany 
„life expectancy in 2050 reaching 83.5 years 

for men and 88.0 years for women“ Yearly increment 

0.243 years! 

20 

Demographics 
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Christensen et al. Lancet. 2009; 374: 1196–208 

Reduction in disease free life expectancy  (DFLE) in the elder 
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Downstairs effect 

(~-2- -3% p.a.) 

When costs are defined to be the average costs of all hospitals, hospitals with costs above the average are 

forced to reduce costs, stop offering these services or to close. ... If costs are reduced to average costs, the 

new average costs will be calculated. Because of these new average costs, there is again cost pressure on 

all hospitals. This logic of cost calculation leads to this downstairs effect. 

22 

According to the health insurances, there were economical reserves 

in the hospitals. With this estimation, average costs were above the 

cost of economic services 

 

According to the hospitals, since the 1990s years, there was a lack 

of finances in the hospitals. Average costs were lower than the 

costs thought to be economical. 

22 



1. Conclusion: Benchmarking is unsuited for comparison of different 

hospital laboratories 
Effects of different patients (diseases, severity), temporal ordering, STAT testing 

 

Structural/architectural infrastructure, POCT, non-analytic services, send-out testing  

 

Structure of labservices (central laboratory, satellites, different institutes) 

Allocation of personnell 

 

in laboratory: architectural infrastructure, automatization, claim of service, kind of 

technologies needed 

 

Rating/valuation of tests for outpatients 

Valenstein P et al. Arch Pathol Lab Med. 2001;125:153 
23 

Orth M, Aufenanger J, Klosson R. Key figures and benchmarking in the hospital laboratory. J Lab Med 2012, 36: 353-369  
23 



2. Conclusion: Costbenchmarks are unsuited to optimize logistics (Riverside 

Medical Center in Kankanee Illinois (12 points)) 

3. Warehouse for reagents and consumables was implemented 

 

4. SOPs were implemented 

 

5. Benchmarks for the quality of workprocesses were implemented 

 

7. Arrangement of instruments was changed 

 

8. Laboratory inventory was replenished only once per day from the central warehouse. No 

interruption of the analytical work of the technicians during the day 

 

10. Personnel was used according to qualification and reimbursement: experienced technicians 

with high salaries were no longer used for warehouse or cleaning services 

Graban M. Lean manufacturing. Soc Man Engin Lean Manufact 2007:53 
24 24 



Benchmarking of  „value“ of laboratory services 

1. Targeted Diagnostics 

2. Short stay in the hospital (shot hole vs. step-wise diagnostics) 

3. Avoidance of pricy in vivo additional diagnostics (specificity)  

4. Improved (+cost efficient) use of drugs 

5. Improved reimbursement in DRG (Rightcoding) 

6. Avoidance of medical catastrophies („MRSA, ESBL, 4MRGN“) 

7. Cost efficiencies (insurance fee, litigance) 

8. Patient satisfaction, (hospital) employee satisfaction 

25 25 
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Are we aiming on the real problems? 

26 



Plebani M. Clin Chem Lab Med 2006;44:750 

Is focus on analytics correct? 

27 Logistics, insurance fees, satisfaction .... 27 



Qualification of benchmarking: % of analytics on „brain to brain time“ 

Goswami B et al. Indian J Clin Biochem. 2010;25:376, Ervasti M et al. Clin Chem Lab Med. 2008;46:1030 

28 28 
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Useful Benchmarks for demonstration of use of laboratory medicine 

Benchmarks for preanalytics 

 

Benchmarks for postanalytics 

 

Benchmarks for process quality* 

 

Qualification of benchmarks 

30 

*Differences between real laboratory and POCT:  

Lenters-Westra E, Slingerland RJ. Three of 7 hemoglobin A1c point-of-care instruments do not meet generally 

accepted analytical performance criteria. Clin Chem 2014;60:1062-72. 

 

Bingisser R, Cairns C, Christ M, Hausfater P, Lindahl B, Mair J, Panteghini M, Price C, Venge P. Cardiac 

troponin: a critical review of the case for point-of-care testing in the ED Am J Emerg Med. 2012 30:1639-

49. ... in general, many point-of-care cardiac troponin tests are less sensitive than cardiac troponin tests 

developed for central laboratory-automated analyzers ... most randomized evaluations of POCT technology 

having demonstrated little or no (benefit) in outcome   
 30 



Sciacovelli, L. et al. Clin Chem Lab Med. 2011;49:835 

31 IFCC Working Group: Laboratory Errors and Patient Safety 31 



 

 Quality report 2013, G-BA 
32 

Pay for performance: data compilation and sufficient case numbers ? 

Community aquired pneumonia 

32 



Arch Pathol Lab Med 2000; 124:516-9 

Clin Chem Lab Med 2013; 51: 229–41 
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Do we know what inappropriate laboratory utilization is? A systematic review 

of laboratory clinical audits 

van Walraven, C; Naylor, C. D.JAMA 1998;280:550 
34 

CONCLUSIONS:  

Many studies identify inappropriate laboratory use based on implicit or explicit 

criteria that do not meet methodological standards suggested for audits of 

therapeutic maneuvers. Researchers should develop alternative evidentiary 

standards for measuring inappropriateness of laboratory test use. 

84 eligible studies were identified. ... There were large variations in the estimates of 

inappropriate laboratory use (4.5%-95%). Evidence supporting the explicit criteria 

was frequently weak by the standards suggested for therapeutic maneuvers, but 

was nonetheless compelling based on principles of physiology, pharmacology, and 

probability. 
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eJIFCC Vol. 26 Nr. 3 - Page 185  
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Flowchart to compare test acuity. Each patient is tested with an established and a novel test. 

Gold standard is obtained via a reference test (calculation of sensitivity and specificity). Alternatively, 

randomization to one of both tests only 

Flowchart of a randomized diagnostic study. After inclusion, randomization to testing by 

standard (Dstandard) or new (DNeu) procedure. Treatment (T) depends on result of diagnostic procedure. 

Outcome is measured. 

Bundesgesundheitsbl 2015 · 58:256–262 DOI 10.1007/s00103-014-2111-4 

inclusion 

inclusion 
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Tailored diagnostics with diagnostic pathways and Standards (?) 

1. Hepatitis basic diagnostics 

ASAT, ALAT, GGT, AP, Bilirubin, Differential, IgG, IgM, 

IgA , Quick, PTT, Elektrophoresesis, Albumin, 

Cholinesterase  

 

2. Differential diagnostics 

Virus-Hepatitis 

Hepatitis A: Anti-HAV-IgG /-IgM - if positive: Anti-HAV-

IgM  

Hepatitis B: 1. step: HBs-Ag, Anti-HBc, Anti-HBs  

2. step: Anti-HBc-IgM, HBe-Ag, anti-HBe, HBV-DNA

  

Hepatitis C: Anti-HCV (if negative HCV-RNA)  

Hepatitis D: if Hbs-Ag positive - Anti-HDV  

Hepatitis E: Anti-HEV  

Secondary Hepatitis e.g. 

 EBV-AK, CMV-Ak, Entero-Virus-Ak, HSV 1/2-Ak, Adeno-Virus-Ak, 

Mumps virus-Ak, Leptospirosis-Ak, Toxoplasma-Ak, Brucella-Ak 
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Diagnosis 2014; 1(4): 269–276 

 

 

37 



Diagnostic pathway vs. special qualification of sophisticated tests 

Am J Clin Pathol 2011;135:108-118 

Harvard Medical School: Limitation of tests 

for certain „customers“, special qualification 

of customer, orders only with check back (in 

case of genetic testing) 

38 

requirement: competent and accepted  

partner in medical laboratory on eye 

level! 

No automatic annullation – Beware of   

e-Iatrogenesis 

death 

38 



 

Recommended time intervals for repeat testing 
HbA1C 3 months in patients with diabetes mellitus with insulin therapy, 6 months in patients with 

diabetes mellitus w/o insulin therapy, no specifications for diagnostic of diabetes mellitus, changed 

Intervals in patients under transfusion or in hemolysis and in pregnancy  

Ferritin 2 months          

ANA  4 weeks         

PSA  12 weeks, for estimation of residual tumor tissue after extirpation 1 week 

 

Urin Albumin/g creatinine  3 times on 3 non-consecutive days (to exclude renal impairment in 

Diabetes mellitus)  

 

Creatinine 1 day (after application of X-ray radiopaque material)     

 

Infection serology  (dependent on immune status of patient or disease stage) 

 

  Seropositive     Seronegative 

    Patients  

HBs-Ag  180 d    7 d      

HCV-RNA 60 d    7 d     

HIV-Ak  --    28 d    

39 
Orth, M., et al. (2014). "Recommendations for the frequency of ordering laboratory testing." LaboratoriumsMedizin 38(5): 231-8. 

  

39 



Key figures and benchmarking in the medical laboratory 

•Laboratory diagnostics uses only marginal financial ressources, but is indispensable 

for most diagnoses 

•Benchmarking in the laboratory is NOT suited to compare different hospital 

laboratories 

•Cost saving in the hospital laboratory after benchmarking processes cannot save a 

loss-making hospital --- unreflected reorganisations in the laboratory can ruin a 

hospital (medically and economically) 

•Improvements of processes have to  be tailored for each single house/structure 

•Many divisions of laboratory diagnostics are already very effective and efficient 

•Optimization/benchmarking in the areas of pre- and postanalytics/logistics are 

generally more meaningful than a further optimization of analytics 

•Benchmarks of the value of laboratory services have to be developed 40 


