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Is our focus at the right target?
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How do others rate our performance in laboratory medicine services?
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responsibility for processes out of the laboratory
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Is our focus at the right target?
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Quiality criteria to be covered by regulation
performance criteria for daily routine quality controls
performance criteria for EQAS
performance criteria for tests with numeric as well as for alpha-numeric results

use of reference method values and/or method specific values for EQAS

optional: minimum time interval / maximum frequency for ordering a specific test




CLIA
clinical validity (accuracy with which test safety andeffectiveness of the test system.
identifies, measures, or predicts pxesence or does not addre}s the clinical validity of any test

absence of a clinical conditions
predisposition in a patient)

Beannimachungen

Richtlinie der Bundesarztekammer zur Qualitatssicherung
lahoratoriumsmedizinischer Untersuchungen

Gemad dem Basthiuss des Viorskands der Bundesirtekammer vom 11.04.2014 und 20.06.2014 -

Experiences with “RiliBAK” as example of regulation driven-performance criteria
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Legal background behind RiliBAK

EU IVD directive

German Medical Devices Act (“Medizinproduktegesetz”)

German Medical Devices Operator Ordinance
(“Medizinproduktebetreiberverordnung”)

German Medical Association (“Bundesérztekammer”)

RilIBAK
every professional employing laboratory tests in human
ealthcare is obliged to comply to all regulations specified
in RilIBAK

part A (the description of a quality management systemclosely resembling DIN EN ISO norm 15189
as a framework for structural quality) (GROSS ERROR)

part B with extensive appendices covering analytical performance goals in internal as well as in

external quality programs in tabulated form for 84 selected quantitative and 50 semiquantitative tests in
hematology, hemostaseology, clinical chemistry, TDM, endocrinology, serology in different matrices

(such as serum, plasma, whole blood, urine, cerebrospinal fluid) as well as for genetical and 8
microbiological tests and sperm analysis (RANDOM and SYSTEMATIC ERROR)




validity range for
acceptable % root mean square of || RMSMD and EQAS  Imaximum allowable
measurement deviation (RMSMD) deviation in EQAS

reference method (RMW) or
method-specific consensus
value (SW) in interlab tests
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Selection of quality control material based on RiliBAK specifications (!) (range, target value assignment)
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Calculation of root mean square of measurement deviation (RSMD)

5D, Standard deviation

k*{SD_?) + Blas® Bias: Difference of observed mean from Target value (TV)
“RSMD= K: statistical coverage factor {1 for metric, 3 to calculate specification)
™ TV: target value

Procedure for non-tabulated tests with new control samples (new control cycle)

Process for repeated failures of column 3 at the end of control cycles (,event* according to 82 Medical
Products Safety Plan Ordinance)

Open discussion whether different analytical performance standards might be acceptable between real

laboratory tests and point of care tests
Mueller, C., A. Scholer, et al. (2004). N Engl J Med 350: 647-54
Straseski, J. A., M. E. Lyon, et al. (2011). Clin Chem 57: 1566-73
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Figure 2 False rejection probability as a function of the sys-
tematic emor, axpressed in multiples of the standard deviation,
both observed during a pre-analytical period. Parameter is the
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Figure 3 Error detection probability vs. coverage factor k for
different size and type of error, 5,/5,,=1.7.

coverage factor k.

empirical: dy,/s 5= 1.7

Macdonald, R. (2006). LaboratoriumsMedizin 30: 111-7
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sinstant assessment of analytical control samples and detection of critical deviations by operator
sautomatic calculation of RMSMD is integrated into all major lab information systems

«drawback of RMSMD: no information whether systematic (i.e., bias) or random (i.e. imprecision) issues
have caused the violation

e = - -—
o = e — o -
= — s - =
o - e L
- - i -
- - L] -
- - rpt T
- P
e - =
e e T 5 is
= - T
- - =
b o - & bl
- i g
am  mo +  him
o -
- e 5 i
= I
- - -y
- - ¥ o
- » :
- -
- - -
T
yo
]
.
.
.
H
» -
- -
i L ] i i s i

L T

CREA LiguAss.Multiqual. 2 45662 Architect rechts | 5 7= L¥90 1on 06033008 17:40
2 N rmiwei= Sery L
Arall 105% 0+ 2183 mgldl _:‘
B L1940 moy/di e 5 (01.89.2004 - F0oha004 f Gele 30
B LT mgldl ﬂ Brviasg COMBMATTED ([ 033023004 11036 ) L LiEI mgidl L LG%
i e 14 E LS
=
it i
L R
H L] i
¥ L] -k
4 04063014 L B3l
R0 1990, =g [] 1%
& s 0 1990 g B 1%
T 0T 0 020~ n 4
B LROR.0Ie 3530 =g L g -]
§ RN 1370 =g L L5 ¥
ST e 1800 ~gd LSt n Bar mgne, Somus
i 3810 =g LI [ G, Mordey
1580 =gid B o a8 Barstmns, T
= L bse MUTGas 2 LaM D 196D g 8 Lom ! S, Moy
| ARCHCTECT RECHTS L0 =g L ] Camgar, Mok
AL 4, LE80 g 0 357 B ey, hieh
S G | ab DR 052044 1960 =gl 5 LM i Spg, el
Foneuliarse T b 0L L. L840 =g B 1081 [ razer, Frpis
rorivofiarts & #8011 1,980 =0 | o8 [ e, Erpt
2000 =gl 0. 1083 B moter, Andrem
eorviniiarse 2 shBil0., 2070 =g B AL m Locar Caby
Forirofiarie § ab 010, 1550 gt 0| OmE e, Gaby
doririarte I b OLA.., 1530 =gnd B LO3 I Vibiraes, Mo
Enrdoliarse L sh G40, 1950 =g B gaE i, Ml
i01E-30d e 4. L350 =g B Q5E Commaring, Cusesnra
000 M0 1-2ET Ns £, IE ISAE.I004 3T 1930 et n O Viftean, Moras
LD LFE DY 4, i P L S gt L. FEFET = gy e
O 0 16310 T 4. I IAME RS 13 s B AEE L= Ty Nl
SLOLI0 M-I 0N 00 &, MW 2R I0TE IR 2030, g0 L (=] Ty, Nl
1 Architmct iren I .00 | 439 2000 =qi [ ] Torreaties, Suaepnes
1 Liou e Mutsual. 3 L XG4 | a0 1898 =gl n Lts 5 Bocar, Lrade 14
Saavees 4t




| | = ISH
Al il >
Vil Mibar e MMS[ | Accugt

e Limi

na Ghn

hpobi pons ez 32 529 02 48 A0 83 ;s 1s 2

Ll 4 i T2 i ] 10 i 3 e T 218

ity e Pt Ll 31 o 0 34 ees 1o o es 10
Lewveed L] a0 R AT 1ES i W 7a S

Love | €+ 173 25 LU Lo 146 1460 L] 463

CANE i Lz 30 381 41 WE B0 e we 38 46

teEd X 1ME a7 T4 90 13 fep 62 483

Lo 3 31 63 w8 31 oG8 g 38 27

CEA (TESA) gl Lewei 2 M {1A ) -1 ] 45 mt a0 wo £ a7

Leve 3 n ART 2 45 403 46 s 2 T

Lowet 3 M b ] o2 48 34 55 185 53 b

Copsal (ED15) mFml Lowed T b1 I ad 30 s 38 Taa E7 . |

Levedd n 3T L T 330 ar 1aq 75 2

Lewve 2 543 L% 3 L) 544 a4 20 11 268

Esarasol (TKTZ) ot Lowed 3 32 103 8 15 a7 ¥ ] 220 i | M8

Lewel 3 2 4108 % 40 4313 iT 240 [ %] M5

Livsl | M 1 4] 0.8 1w o 240 25 0

KT rgimL Lol 2 M e (:8-.3 LX) 0l L5 1r4a in ]

H UMl M TS 126 %4 B4 84 6 46 =
| Lwwwdl 4 0 w2 L8] LY [ X 135 33 i ]
g Faiven (BD15) gt Lewel 2 ] 181.7 0o 28 1804 58 s 38 i ]
i Lewes 3 n e %1 55 10 b 135 k5 i
& Lo 1 i 532 B A 5% 24 Lr [ 14] M2
FEH (THTS} Wi Towed T 16 1T " ] is mr 16 .3 BS5 Fi3

i Lawe 3 1] mu 2 2 400 a6 0.8 1) 213
5 Lievel 1 n 3 a3 95 s i3 an s 24 H
3 Fros TLTKED) vam wd 0. 43 03 &S &y &3 W& 3§ e
Lewe 3 30 'R ] :E.3 L% | LA | 51 LK. § dd - |

Lo [ ) &g & a2 aar LA (X £ I

Fres T4 (THES) Ryl Lirwws 3 1] 17 a1 3 e 4 LELT] 44 2

el M 3w 62 81 20 %% w0 48 u

Liss 1 n oxr 0.004 15 00 [ wo 4% Iz

TEH (TRE2-2T) uumE Liwmi 1 30 4343 0.12% 30 4155 55 135 il 237

AALT Method Chloride Method
Decision Chart Decision Chart

- ALT Contrel Comparisan, CLIA 20% Gozl i Chlande Contral Comparison, CUA 5% Gaal

T80 \\ is
AN 2 N
£ wo b %%\% # s %, - %"ﬁ—
= '\, = *, M
g 130 J& E 10 \
2100 N T o 3
2 L 3, \
E“ Werkd Clowy o‘-o\_ L E | Pt \x
R SR TN i o)

0 @ \ © | Technopathg |
FT ? ] pe ‘\. ‘?% s 8 @ ﬂh
ni-. 24 a0 (7] L] L[] $ o o8 ¥ ] [E] m 7 ]

Observed Imprecision, % OV Observed Imprecision, % CV

Figure 5. Six Sigma Figure 6. Six Sigma
Method Performance Method performance
comparisonof BioRad comparisonof BioRad
(0) and Technopath (0)and Technopath (@)
(@) controls for AALT. controls for chloride.




Bianntmachungen

Revision 2014
Richtlinie der Bundesarztekammer zur Qualitatssicherung
laboratoriumsmedizinischer Untersuchungen

Gemdd dem Baschiuss des Vorstands et Bundesaraterammer vism 11.04.2044 und 20.06.2014
Experiences with “RiliBAK” as example of regulation driven-performance criteria

- Alkaline Phosphatase: RMSD reduced from 13% to 11%; EQAS reduced from 21 to 18%
- CA19-9 replaced by CA 15-3

- FSH added

- Lipase deleted

- pCO2: goals made more complex (2 levels)

- FT4: goals simplified (1 level)

- Transferrin: RMSD reduced from 9.5% to 8.0%; EQAS reduced from 15% to 12%

- FT3: RMSD reduced from 14.5% to 13.0%; EQAS reduced from 24% to 20%

- Vancomycin: EQAS reduced from 21% to 18.0%
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outcomes studies: health technology assessment (HTA)

multidisciplinary process firmly rooted in research and the scientific methods that summarizes information
about medical, social, economic and ethical issues related to the use of a health technology

It is expected that with HTA the risk of implementing measures that negatively affect patient outcomes is
reduced

In general HTA is being performed by formally independent institutions employing scientific methods

in most countries, the paramount aim of HTA is at decision-making in health politics and
healthcare budgeting

concept behind HTA is a prohibition of use of a certain technology unless permission is granted
(positive list)

current focus on HTA for introducing new technologies is severe threat to innovations
in laboratory medicine as well as in using established laboratory tests!

18




General challenges of HTA

sevidence of efficiency gains and improvements in health remains valid when different definitions of
health outcomes used?

«often crude measurements such as life expectancy, not considering quality of years of life gained
sbesides parameter studied influence of numerous factors on health outcomes

stime lag between the introduction of a new technological solution and its impact on health outcomes
‘false savings' because they may lead to increased costs or other unintended consequences in the long
term (e.g. in screening tests with high rates of false positives followed by extensive diagnostic procedures
or even invasive treatment measures)

‘undervalued positive effects ‘ of new technologies when outcomes can be detected only after long

periods of observation such as in screening programs of low grade types of cancer or of risk markers for
slowly progressing diseases such as coronary heart disease

19

Challenges of HTA for diagnostic procedures

Qualifying performance testing
in the medical laboratory by
HTA is a yet unresolved
challenge
Reid, M. C., M. S. Lachs, et al.
(1995). JAMA 274: 645-F

General concept of laboratory medicine
which only delivers data to the attending
physicians such as the presence or absence
of a certain disease. Most meta-analyses for
diagnostic test studies still pool diagnostic
sensitivity and sensitivity values only Wilis, B.
H. and M. Quigley (2011). BMC Med Res Methodol

11: 27
>

L,Evidence on current practice indi-
cates that clinical practice has
changed to such a degree that the
original research question is no lon-

ger relevant to UK practiceCzoski-
Murray, C., M. Lloyd Jones, et al. (2012).
Health TechnohAssess 16(50):i-xy;

diagnostical and analytical per-
formance goals of a certain

labora-tory test might even have to
be defined for different clinical

situa-tions and have to be revised

in specified intervals thereafter
Sandberg, S., and Thue, G. Scand J
Clin Lab Invest 1999;59:531

20
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NHS, Diagnostics Assessment Programme manual 2011

The evaluation of diagnostics differs from the evaluation of treatments, diagnostic tests have few direct
outcomes

Most outcomes follow from treatments that are either initiated or not initiated based on the results of the
tests (Surrogate markers!)

Tests are frequently done in conjunction with other tests or measurements, and it is the composite of the
series of tests that is used in clinical decision-making

Only very rarely do studies of diagnostic tests follow patients through treatment to final outcomes. Also,
evaluation of diagnostics usually requires that the clinical management process is described and that the
effects of that process are known or assumed. If the effects of treatment are not known, analyses can be
performed, but the validity of the results will be less certain in ways that may not be completely specifiable.
This increases the uncertainty with which decisions can be made on use of diagnostic technologies

In statistics, ‘test accuracy’ means the proportion of test results that are correct. This is not a useful
definition for the purposes of this document, because a test may be incorrect in more than one way and for
more than one reason

21

HTA and testing intervals

HTA adds further level of complexity to concept of quality indicators and
performance goals in the medical laboratory that not only analytical quality
indicators have to be agreed on for tests but also for

stesting intervals

and for

ssequence of tests (screening/confirmation testing)

22




Inappropriate Requesting of Glycated Hemoglobin (Hb A,.) Is Widespread: Assessment
of Prevalence, Impact of National Guidance, and Practice-to-Practice Variability
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Driskell OJ et al. Clin Chem 2012; 58: 906

Diagnostic pathways
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Challenges of HTA for diagnostic procedures

Disease prevalence in the population under question
Houben PH, et al. Scand J Prim Health Care. 2010;28:18-23

availability of other diagnostic methods
cost structure of the health system in this population
acceptance of monetary gain of certain medical procedure not equally accepted in different nations.

E.g., concept of costs per QUALY is accepted in some countries (with wide differences among

countries) but is highly defeated and even considered to be unethical in Germany
Hirth RA et al. Med Decis Making. 2000;20:332-42
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Challenges of HTA for diagnostic procedures

In companion diagnostics, a certain test result of a (new) laboratory test is the prerequisite for

prescription of drug
Khoury, J. D. and D. V. T. Catenacci (2014). Arch Pathol Lab Med

For regulation of the drug, the approval of the laboratory test is sine qua non

Substantial concern that HTA of new laboratory tests is shifted from laboratory medicine to drug
companies (FDA, EMEA), (setting performance goals for a blood count should therefore also be done
by drug companies?)
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Challenges by DTC/DAT

EU

Direct to consumer testing (DTC)/ Direct Access Testing (DAT) :
no quality criteria at all have to be followed if laboratory tests are performed by non-health care

professionals allowing a free movement of services under the consumer rights directive 2011/83/EU
Orth, M. and P. Luppa (2014). ",Direct to consumer testing“ — boon or bane for the self-determined patient?" Dtsch Arztebl
International 111: in press

USA

Alaboratory is defined to be a facility that performs certain testing on human specimens in order to
obtain information that can be used for the diagnosis, prevention, or treatment of any disease or
impairment of a human being

CLIA regulations and standards do not differentiate between facilities performing DAT and facilities

performing provider ordered testing. All facilities must obtain appropriate CLIA certificate prior to
conducting patient testing, including DTC/DAT

27

Conclusions

Current focus on HTA by health care policy makers may pose a severe threat to the introduction of new
laboratory for patient use

Regulation-driven performance criteria for medical laboratory testing, even when based on
analytical performance goals low in hierarchy - might be a promising alternative to HTA if widely-
accepted both by medical professionals and from the health-economical network

Regulation-driven performance criteria have to be constituted by medical professionals
In case of referrals to DIN EN I1SO norms, federal organization of health care system has to be respected

Performance criteria should be established for a wide array of laboratory tests and updated on a
regular basis employing different analytical performance goals, in particular goals based on biological
variation and the state of the art (i.e. technically achievable) autcame studies

These performance criteria should be mandatory for all tests performed in healthcare (exception have to
be clearly defined!)

Results from from EQAS testing can be used in a formalized process to revise performance goals
28




Challenges of a general acceptance of the Stockholm criteria

Recommendations not widely introduced because such data were not available for
many tests or the concept could not be applied to these tests (e.g. graphical
presentation of titers, numerical + alphanumerical results, extreme analytical ranges)

In particular in immunoassays and mass-spectrometry, data highly dependent on
method / sample material used. Challenge for laboratory and physicians who try to
implement an improved assay when faced with data on (pre)analytical performances
obtained with different methods or other sample types

Most data on biological validation were obtained on "simple Clinical Chemistry tests".
Skipping too many (complex) tests by giving no recommendations at all and focusing on
established tests might impede a fast progress in laboratory medicine, in particular for
innovations
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