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* TABLE 3-4 A two-tailed paired-sample t-test
for serum sodium measurements of 10 different
patient samples by two different methods
(Biosensor vs. ISE).

Sample Number

1

2

3

4

5

6

7

8

9

10
Bias = 3.2
t= 3.402
p = 0.008

Biosensor

14
140
144
144
142
146
149
150
142
148

ISE

138
136
147
139
143
"
143
145
136
146
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% TABLE 3-1 Terms and symbols associated with
population and sample statistics.
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Variance

Distribution of means

95% confidence interval
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Estimating a 95% Cl for » when o is known

The laboratory staff is interested in the distribution of
serum cholesterol levels for all females in the United
States who are hypertensive and smoke. The distribu
tion is approximately normal with an unknown mean, p,
and the standard deviation, a, is 50 mg/dL. The labo-
ratory staff is interested in estimating the mean serum
cholesterol for this population. Before the staff members
go out and select a random sampling, the probability
that the interval x — 1.96(50/\V'N) to x + 1.96(50/\'N)
includes the true population mean, u, is 0.95. The staff
draws 14 samples from the population of hypertensive
smokers, and these women have a mean cholesterol level
of 220 mg/dL. Based on this sampling,

220 mg/dL — 1.96(50/\/14) = 199
220 mg/dL + 1.96(50/V/14) = 246

* TABLE 3-5 Least squares regression analysis of

creatinine Jaffe reaction measurements by two dif-

ferent methods.

Creatinine (mg/dL) Creatinine (mg/dL)
Nonenzymatic Jaffe Enzymatic Jaffe
Sample Number Reaction (x-axis) Reaction (y-axis)
1 0s 09
2 11 10
3 1.0 08
4 1.3 12
5 c4 03
é c1 02
7 1.5 156
g 5.2 48
9 0.8 08
10 04 04
1" 44 42
12 35 39
13 1.0 08
14 28 26
15 25 22
16 24 20
17 0.7 08
16 11 0.9
19 11 10
20 0S8 06
Slope 0.9520
ntercept 0.0065
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Fig. 7.1 Types of Manual Pipettes. TD, To deliver. (From Turgeon ML:
Linné & Ringsrud’s clinical laboratory science: the basics and routine
techniques, ed 6, St. Louis, 2012, Mosby.)

assays are also done on cerebrospinal fluid (CSF), other body fluids,
and swabs of various body exudates and discharges. The established
protocol for each specific assay must be followed in terms of specimen
collection requirements and conditions for the assay itself.

Inactivation of Complement

Some procedures require the use of inactivated serum. Inactivation is
the process that destroys complement activity. Complement is known to
interfere with the reactions of certain syphilis tests and complement com-
ponents (e.g,, Clq). It can agglutinate latex particles and cause a false-
positive reaction in latex passive agglutination assays. Complement may
also cause lysis of the indicator cells in hemagglutination assays.

Complement in body fluids can be inactivated by heating to 56°C
for 30 minutes. When more than 4 hours has elapsed since inactivation,
a specimen can be reinactivated by heating it to 56°C for 10 minutes.

Pipettes

Pipettes are used in the immunology-serology laboratory for the quan-
titative transfer of reagents and the preparations of serial dilutions of
specimens such as serum (Fig. 7.1). Although semiautomated pipettes
have replaced traditional glass pipettes, traditional methods may be
needed at times.

Filling

C

Fig. 7.2 Steps in Using Piston-Type Automatic Micropipette. A,
Attaching proper tip size for range of pipette volume and twisting tiE
as it is pushed onto pipette to give an airtight, continuous seal. B, Hold-
ing pipette before use. C, Follow instructions for filling and emptying
pipette tip. (From Kaplan LA, Pesce A: Clinical chemistry: theory, analy
sis, correlation, ed 5, St. Louis, 2010, Mosby.)

tvoes or models are available. which allow volume deliverv rangine. fon
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AnaLYTE NG AT NTh AT TG Acv  xe ALyTE S AT NTE  ATEs AT AV xoies

ACTH - 0% - - - - - S WA %20 - %12 X155 %135 %27 %91
Adrensine & 3% - - - - - S ke %20 20% - 350 B . B
AFP %20 20% %17 350 %219 x61 xns S 6F1 - 5% - - %24 %73 xme
Aumin %8 0% %128 %10 x4 %16 x4 S o %20 . %10 %28 %8 %23 x43
Amumin - 0% %15 3s0 X406 %148 %163 S M %20 - %13 350 %168 %3 xne
Axalioe Phosphatase %20 5% " %30 %12 %32 %67 S Inhibin-A - - - %20 - - -
Apha-1 antitrypsin %20 - - 3s0 %92 %3 %43 S Insuln - 5% - %25 %329 %106 %155
Amylase %10 5% - %30 %46 xea %74 S kon 1S S umon. - %20 %307 %133 %88
ASO-Antistreptolysin O 3s0 - - 250 - - - S oM s 5% %9 %20 s %43 %43
B-HCG %8 5% %7 350 - - - S Lot Chot %20 - - - %9 %39 %55
Biirubin Direct . 20% - %20 X445 %184 %142 S W™ %20 20% - %25 %279  xns %89
Biieubin Total %20 0% %22 %20 %269 %109 %9 S Upsse - 20% - %30 %379 %61 N3
Biood Lead %10 - - %10 - - - S Lithium %15 0.2 mmait %6 %20 = =
C protein - - - - %187 %29 %139 S Magnesium 15 3 mmort X725 %25 %48 %18 x18
€3 Complement %15 - - 350 x84 %26 %41 B MCH - - - - %28 x0.7 x4
C4 Complement %20 - - 350 %16 X458 %86 B MCHC - - - - 13 %08 %04
CAM9 - 5% - - x4 x8 %329 B mcv - - - 3so %24 %07 %13
CA12S %20 20% - . X354 %124 15 S Myogiobin B - - %30 X106 7 %82
CAS3 - 1% %16 . %208 %31 %158 U Noradrenaline - 0% - - - - -
Calcum Imgial O mmoid %6 1mglal  X61 %2.7 %7 S PAPPA . - - - %151 %63 %47
Caiclum U 240 - 02mmon. X85 %31 %341 %138 xne S Phosphorus %10 10% %9 %107 %101 %41 %34
Carbamazepine %20 0% x12 %25 - - . U Phosphorus - 25mmon. XNS %23 %221 %9 %72
Ceruicplasmin - . - 3s0 %79 %29 %3 B Putelet %25 - %85 %25 %134 x40 %59
CEA %15 20% x4 350 %247 %64 %143 S Potassium 03miqL O02méal %45  OSmiol %56 %23 %18
Chiorice x5 3 menolL x45 x5 %15 %06 %05 U Potassium - 0% %85 %29 %284 %122 %82
Cholesterol %10 % %7 %10 %9 %3 %41 S Proactin . 20% - %30 %204 xns %105
cx-m8 %25 5% - 3so %241 %99 %78 S Progesterone (17 OH) %25 5% %22 350 %297 %98 %135
Coppor . - - . %75 x24 %36 S Protein Total %8 5% x6 %10 %36 x4 %14
Cortisol %20 5% %185 %25 %228 %76 %103 S PsA %20 5% X155 %30 %336 %91 %187
cPK %20 15% *m %30 %303 x4 ms P e %15 - - %15 %53 %2 %2
Creatinine %10 0% ms %15 %89 %3 x4 P PT %15 - s %15 %45 x4 %23
Creatinine U 24 . 10% %12 %17 %284 %12 %86 S PTH %30 25% - 350 %302 %13 %88
cRP %30 - %135 250 X566 %211 %218 S ProBNe %30 - - %20 %13 x5 %47
0-Dimer . . - %30 %28 7 %88 B ReC x4 - x4 %6 4.4 %16 %7
DHEAs - 0% - - %13 %32 %78 B rOwW - - - - %46 %18 7
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Fig. 7.1 Biological variability of
creatinine in serum of 90 subjects
with physiological renal function,
subjected to sampling once a week
for 10 consecutive weeks. The data
are divided by gender and, within
the same group, sorted by
increasing age (from 20 to 69 years
for women and from 20 to 59 years
for men). The horizontal line
indicates the median, and the
vertical line indicates the range of
dispersion of the values
(maximum-minimum) of each
subject
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Figure 11.10 Test performance relative to the sigma scale to describe how well performance meets medical requirements. Part A shows a “six sigma” method, and part B
shows a “three sigma” method. Note that the measurement 5D is the same in both cases, but the fraction of the TE, consumed by the 5D is different. 5D, Standard deviation;

TE,, allowable total error.

lng.“u)hsu d.(.mbm,\”

a3 50 518 LS slemo Joayd 53 1y suslda ol (oS!

Si B (TE, — |Bias|)
igma = o
Sigma = —(9% =
B = 5 5%
Sigma = 1%
8= 75%
Sigma = 2.8

LSJ.-.’.J:’,J\ﬂ 9By 0 YL Jire 4 (@J\...a.a L;LL';) oIl hals
Sl G

|l a) S Sa | G | Al o))

[~

Led (5l ) Glinalal | alal il b ialS | asse Jayl 55 i)
05 ) i S 5 (Reagents) Lo jee 5512656 Lyl 5
. Io&ud@)dé)\);&gm&bu};baﬁm

5 alase () sal | 23T (6 Yl plailin | (iS5 ) 50 g

‘_;u.u.l d;\)n Ay e A oj;:ﬁ.,\ cu)}ﬁ\‘):ﬂ ngls LELA;_S\.:\JS.S d)\..ua.l)\.\.}\_\u\
bl sUad (EalS (o) ¢G2S Cuy el sad (5 Yol aiila)

& S o3l | i {CV) GialS | Saitla i) (slapiuspus ) ol
e sy S LAU slad (ialS o)y (Automation) ¢seele i1
eyl S5 5 s ()

(QC)<uiS JS W& e il ¥

76



48 Caal ) e G 8 el je 7 s 1) W e ¢ {CV}5 Bias cialS L led

TABLE 11.2
a
Percent of Percent of Errors (Defects)

Sigma Results within Results With an  Per Million
Value Specification Error (Defect) Opportunities
1 68 32 317,311

2 95.5 4.5 45,500

3 99.7 0.3 2,700

4 99.994 0.006 63

5 99.99994 0.00006 0.6

6 99.9999998 0.0000002 0.002

9The values in this table are based on a Gaussian statistical distribution and do not
include the “1.5 sigma shift” frequently introduced to recognize that many manu-
facturing processes have been observed to have a long-term drift approximately
+1.5 SD when operating in a stable condition. The 1.5 sigma shift is not used for
QC rules design.
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