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Table 14. Ferritin Example: Within-Laboratory Imprecision: User Sample Estimates, Expressed as %CVs, Merged With PI
Claims and UVLs

pg/L Mean Estimate Claim UVL Status
Pl Claim 1 13.2 5.3% 81%
Sample 1 255 4.0% Pass
Sample 1 257 5.4% Pass
Pl Claim 2 102 3.4% 54%
Sample 2 140 1.7% Pass
Pl Claim 3 211 24% 3.8%
Pl Claim 4 429 2.8% 4.4%
Sample 3 623 2.4% Pass
Pl Claim 5 878 2.7% 4.0%
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Table 13. Ferritin Example: Repeatability: User Sample Estimates, Expressed as %CVs, Merged With Pl Claims and UVLs

ng/L Mean Estimate Claim UVL Status
PI Claim 1 13.2 3.3% 4.4%
Sample 1° 25.5 3.4% Pass
Sample 1 257 4.5% — Fail -
Pl Claim 2 102 2.0% 26%
Sample 2 140 1.3% Pass
Pl Claim 3 211 1.4% 1.8%
Pl Claim 4 429 1.6% 2.2%
Sample 3 623 1.7% Pass
PI Claim 5 878 1.8% 24%

* One result was eliminated as a statistical outlier.
Abbreviations: %CV, coefhicient of variation expressed as a percentage; P, package insert; UVL, upper verification limit.
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trueness (of measurement) — closeness of agreement between the
average of an infinite number of replicate measured quantity values and

a reference quantity value (JCGM 200:2012)*; NOTE: The measure of
trueness is usually expressed in terms of bias (ISO 5725-1).
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Paired samples t-test

Sample 1 P
Sample 2 X

Sample size
Arithmetic mean
95% CI for the mean
Variance

Standard deviation

Standard error of the mean

Paired samples t-test

Mean difference

Standard deviation of mean difference
Standard error of mean difference
95% CI

Test statistic t

Degrees of Freedom (DF)

Two-tailed probability

Sample 1
40
153.6750
125.0054 to 182.3446
8036.0712
89.6441
14.1740

-0.8250
4.8192
0.7620
-2.3663 t0 0.7163
-1.083
39
P =0.2856

Sample 2
40
152.8500
125.5380 to 180.1620
7293.0538
85.3994
13.5028
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. 400+
Scatter diagram 350 |
o
© 300+
Dependent Y X S 250}
v v _ .‘:’ 200}
Independent X X 3 150+
Q@ 100+
Sample size 40 oh—vlf—t—t L
B 50 150 250 350
Coefficient of determination R? 0.9993 old Method
Regression Equation
y=-6.7178 + 1.0493 x
Parameter Coefficient  Std. Error 95% CI t P
Intercept -6.7178 0.7752  -8.2871t0-5.1485 -8.6660 <0.0001

Slope 10493  0.004441  1.0404t01.0583  236.3057 = <0.0001
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A PT survey sample was used in the precision example in Section 2.3.10.
(Assume three samples were tested in the same experiment.) The peer
group mean value for ferritin from the survey was 142.5 ug/L, the group
5D was 4.5 mg/L, and there were 43 participants. The user specified an
allowable bias of 10% from the peer group mean, or 14.2 pg/L.



In the user’s experiment in Section 2.3.10, there were five runs with five

replicates per run. From Table 10 in Section 2.3.10, the user calculated a
grand mean of 1401 mg/L, an s_of 1.18 rr(;)\and S OF 240 pug/L. The
user's estimates of 5_and 5, are used in the example calculations below.




1. Calculate the stanadard error of the mean:

|'|II ]- 7 - { 4 % 5 !
!? .40-—[\?) 1.78° (=080 pg/L.

o 2 _ (nRep=1y .
+ nRun FL O\ nRep /5%

2. Calculate the standarad error of the TV, as shown in Section 3.3,
Scenario B, as:

5 -
o By 45ugl

R
v nLab 43

3. Calculate the combined standard error of the mean and TV, se., as:

Sec= | se. +se,, =,/ 0.80°+ 069" =106 pg/L.

\ RY

=0.69 ng/L.

4. Calculate tau as:

5e 0.69
tau=—2 =—— =072
5e. 0.96
5. From Table 15A, obtain df_for 43 laboratories, with tau = 0.72:

df.=9 (used table entry for 50 laboratories).



6. Obtain the value of t for a = 0.05 with nine DF and three samples:

=1 = =294

m=1t l-aify  lopon7e

1 —a 2 nSamy

7. Calculate the verification interval:

Vertfication Interval =TV & (m » 5e)) = 142.5 ng/L. £(2.94 + 1.06 pg/L)
= 142.5 + 3.12 pg/L = Verification Interval = 1394 — 145.6 pg/L.

8. The observed mean of 140.1 mg/L is within the verification interval.

The estimate of the bias is calculated as x —TV, 1401 — 142.5,
or 2.4 nug/L.

The observed bias of —2.4 pg/L is not statistically signicant.
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