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TERMS & DEFINITIONS

DOING THINGS RIGHT
Efficient

DOING THE RIGHT THING

Effective




AlIM:

To evaluate the performance of galactose screening kit in order to obtain
The answer

Am | giving accurate high and low values with this kit ?
Am | doing it continously?
Collaboration

Between end-user and manufacturer

Tijen Tanyalcin (MD, PhD), TANYALCIN TIP LABORATUVARI/TURKEY

George Reclos (PhD) R&D DIAGNOSTICS LTD/ GREECE



TOTAL GALACTOSE METHOD
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Method Validation
1.Linearity

2.Repeatibility ( within run, intra assay )
3.Reproducibility (between run , inter assay )
4.Detection limit analysis

5.Recovery

6.Interference study

7.Method comparison

8.

9.

YOU make our own rules

Try to be realistic with the real life samples

Make YOUR own cut off and YOUR own reference values
Accurate interpretation of lab results (less false positives and
NO!!! false negatives)



LINEARITY CHECK

NCCLS Document

Evaluation of the linearity of Quantitative Measurement Procedures:
A statistical Approach ; Approved Guideline
EP6-A 2003

Daniel W. Tholen
Clin Lab New ,January 2004



LINEARITY

The ability to provide results that are directly proportional to the
concentration of the analyte in the test sample



5 dilutions should be performed
Very low (1)
Intermediate (3)

Very high (1)

Specimens should be free of known interferences



STEPS FOR LINEARITY CHECK

v" First make your dilutions,

v Then from the average absorbans values , calculate the concentration
from the linear regression

v" Then take the +5% and -5% values to make the limits

v Then, calculate your concentration again from quadratic equation ,

v Define again your +5% and -5% values to make the limits .

v" When you take 5% of that values, check if they are inside the limits
obtained from linear equation

v If they are , then your method can be accepted as linear.



ABSORBANCE
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GALACTOSE COCENTRATIONS

Y=ax + Db

60

Observed

O Linear

Y =

MODEL: MOD
Dependent variable.. ABS

Method.. LINEAR

Mean Square

,99728
,99457

Multiple R
R Square
Adjusted R Square ,99276
Standard Error ,00516
Analysis of Variance:
DF Sum of Squares

Regression 1
Residuals 3

,01463093
,00007987

,01463093
,00002662

F= 54952926 Signif F = ,0002

-------------------- Variables in the Equation --------------------
Variable B SEB Beta T SigT

CON ,003043 ,000130 ,997282 23,442 ,0002
(Constant) ,019468 ,003193 6,097 ,0089

0,0030 x + 0,019



ABSORBANS
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Y=ax?+ bx+c =
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O Quadratic

MODEL: MOD_2.

Dependent variable.. ABS Method.. QUADRATI

Listwise Deletion of Missing Data

Multiple R ,99728

R Square ,99457
Adjusted R Square ,98915
Standard Error ,00632

Analysis of Variance:
DF Sum of Squares  Mean Square

Regression 2 ,01463097 ,00731549
Residuals 2 ,00007983 ,00003991

F= 18328452  Signif F= ,0054

Variable B SEB Beta T SigT

CON ,003021 ,000665 ,990025 4,539 ,0453
CON**2 4,23011844E-07 1,2347E-05 ,007472 ,034
,9758

(Constant) ,019589 ,005258 3,725 ,0651

Y=0,00000042301184 x2 + 0,003021x+ 0,019589



Number of dilutions

lin 5% |5% |resultsfrom o455 hos
value |neg |pos |quadraticeq
109,1| -5,46| 5,46 102,05 51
93,74 | -4,69| 4,69 87,71 4,38
51,91| -2,6 2,6 48,66 1,33
28,37 | -1,42| 1,42 26,71 0,58
12,36 | -0,62| 0,62 11,78 0,31
6,48 -0,32| 0,32 6,29 2,4
0,1 -0,1 0,1 2,03 0,1
-0,06 0 0 0,2 0,01
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concentrations
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15

7,5
3,75
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0,9375



LINEARITY CHECK GRAPH FOR
TOTAL GALACTOSE

—— -5% values from linear

regression

—— 5% values from linear

regression

—A— 5% values from

polynominal equation




Ctrl A and Ctrl B values

Long Term Value Of Controls

1

10 19 28 37 46 55 64 73 82 91 100 109

Analytical Run Number

—e— Seriesl

—a— Series?2

CTRL A 15 (12-18) mg/dL blood
CRTL B 25 (21,3-28,8) mg/dL blood




Repeatability / reproducubility (Within RUN / Between RUN assays)

10 Between RUNSs Within RUNS

o

6 i
CVvalues

4 -

2 _

0

1 2 3 4

BCtlA CV% 89736 5.91229548
COCtlBCV% = 9,085 7.16865083




DETECTION LIMIT

The limit defined as the smallest value that can be distinguished
from zero with a defined degree of confidence

We may define the confidence by taking the
Mean (zero abs value) £ 1 SD (68,2 %) or
Mean (zero abs value) £ 2 SD ((95,5 %) or
Mean (zero abs value) =3 SD (99,7 %)

You can define the detection limit by extrapolating the imprecision
measured at a very low concentration to zero



Detection limit determination

. Punch 20 times a zero concentration (white spots) in one run

. Calculate the mean abs value from the curve

. Find the SD of absorbances and multiply by 2 (95,5% of distribution)

. Calculate the maximum mean abs value

. Place it at the linear equation and find the concentration

. Report your lab results according to your value



0,0

ABS

DETECTION LIMIT CALCULATION

MODEL: MOD_1.
Dependent variable.. ABS

Multiple R ,99932
R Square ,99864
Analysis of Variance:

Variables in the Equation

"o observed Variable B SEB Beta

.
9 Linear

-10 0

CONCEN

10

20

30

40

50 60 CONCEN ,003537 7,5469E-05
(Constant) ,013465 ,001856

Y=0,003X + 0,013 Linear regression equation
Y= MEAN abs ( emty card) + 2*SD

Y =0,0145+ 0,00492= 0,019 s 0,01942 = 0,003537 x + 0,013465

Any value lower than 1,68 should be reported as < 1,68

Not an actual figure.

Method.. LINEAR

999318 46,872 ,0000
7,254 ,0054



DO I FIND ALWAYS THE SAME VALUE ?

NOOOOOQ!!

What affects the variability ??

BLOOD SPOT CARDS ????



NBSCARD NBSCARD NBSCARD NBSCARD

AARM CDC QA R&D AARM
Taiwan CDC QA
Tanyalci 903 Taiwan
R&D Tanyalci
DGKC S&S2992
DGKC S&S 903
EWS2003
CDC QA AARM DGKC 2992 [HARM
Taiwan CDC QA
Tanyalci 903
R&D
DGKC 2992 R&D
DGKC 903 DGKC 903
EWS2003 EWS2003
Taiwan AARM DGKC 903 |[HARM
CDC QA CDC QA
Tanyalci 903 Taiwan
R&D Tanyalci 903
DGKC 2992 R&D
DGKC 903 DGKC 2992

EWS2003

Tanyalci EWS2003

R&D
DGKC S&S2992
DGKC S&S 903

The mean difference is significant at the .05 level.



Values

Multiple Comparisons
Dependent Variable : ABSNBS

Test : Bonferroni

1,00000=

0,75000=

0,50000=

0,25000=

0,00000=

Mean Difference (I-J)

Std. Error

Sig. 95% Confidence Inter
95% Confidence Interval Lower Bound

Statistics

per Bound

(J) NBSCARD
B cbc QA

B Taiwan

[ ] Tanyalcin S&S 903
B r&D

'] DGKC $&52992

| | DGKC S&S 903
B Ews2003

B AARM

%ok

(I) NBSCARD
AARM

———— Tanyalcin S&S 903
""""""""""" R&D

~———-- DGKC S&S2992
--——-- DGKC S&S 903
''''''' - EwWS2003




CONCLUSION

We can give confidently the results now

But still, what about the long term acceptability of the performance of the test ?

Currently, using reference range based goals :
CV should not exceed 1/8 of the width of reference range
expressed as a percentage of the mean of that range

Example: For galactose 1,68 — 10 mg/dL blood
X =(10-1,68) / 8 =1,04
Mean = 5,84
(1,04/5,84) * 100=17,80 %



Repeatability / reproducubility (Within RUN / Between RUN assays)

CV values

4 -
Very acceptable CV

S °
S/

O,

Between RUNS Within RUNS

2 3 4

B CtrlA CV %

8,9736

5,91229548

(1 Ctrl B CV%

9,085




CONCLUSION

We have to know the total allowable error for galactose screening test

This is also essential for all other dried blood spot screening tests like
PKU, MSUD, as well as enzymatic assays like GALT, G6PD
The total allowable error must be clearly defined

Biological variations should be determined



The Quality Alllance Working
Together
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"They’re not just our eggs,
they’re your eggs too!



Thank you



