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Scope

o v ow IRA#EEE R E, & ¥ &% (nondiseased) < Jf &
it FF3% neutrophils (segmented), neutrophils (band forms),
lymphocytes (normal), lymphocytes (variant forms), monocytes,
eosinophils, and basophils) -
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Tests of performance

* Comparison: frreference method **

(RN

* Imprecision: £ 7 repeatability, between-run precision,
between-day precision, within-laboratory precision

* Establishing Reference Intervals: ¥ sc §- reference method % [+

* Clinical Sensitivity: * 2= = 4% erireference Intervals & PR ¥t
abnormal sample = sensitivity £ % fo @l 7 7 fLeh- #



Tests of performance

TtRBI P ERIR, R 2
- Safety and Effectiveness: £ F # & if * # [F

* Cell-by-Cell Performance Evaluation: 17 4% 3 = &, PR 3%
fz (% 4pcell image)

* Tabulated Data vs. Manufacturer’s Claims: 4 47 #7{& (05 1 7]
2RI R B 2 AR B (BlAoB @ 2 AW RIT] blast i 3L ¢ 5
flag #& =, § B #7117 e data ﬁ‘*&{@ 7 flag)
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Reference WBC Differential Count

Specimen Collection
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Reference WBC Differential Count

Specimen Collection

Vo PR
1. g% & B 25x75 mm =~ -]+, 0.8-1.2 mm Ll ¥ 3 (T o
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Reference WBC Differential Count

Romanowsky Staining
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Reference WBC Differential Count

v w IR A SFIE P
v F VRIS SR LA
* Neutrophils, segmented forms (polymorphonuclear WBC)
* Immature granulocytes, including band or stab forms
* Lymphocytes, normal forms
* Lymphocytes, variant forms
* Monocytes
* Eosinophils
e Basophils
vV BB g e
* Nucleated red blood cells (normoblasts)
e Blast cells, including, myeloblasts, lymphoblasts, monoblasts, etc.
* Promyelocytes, myelocytes, and metamyelocytes @



Reference WBC Differential Count

L A R 2
v Bt
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Reference WBC Differential Count
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Reference WBC Differential Count
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Reference WBC Differential Count
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Reference WBC Differential Count
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INDIVIDUAL COUNTS
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Table 1. Work Table for Generation of Confidence Bands
% P q SEp 95% 99% Low High Low High
Cells SEp SEp 95% 95% 99% 99%
4 4 96 1 3 4 1 7 0 8
6 6 94 2 3 5 3 9 1 11
8 8 92 2 4 5 4 12 3 13
10 10 90 2 4 6 6 14 4 16
12 12 88 2 5 6 7 17 6 18
14 14 86 2 5 7 9 19 7 21
16 16 84 3 5 7 11 21 9 23
18 18 82 3 5 7 13 23 11 25
20 20 80 3 6 8 14 26 12 28
25 25 75 3 6 8 19 31 17 33
30 30 70 3 6 9 24 36 21 39
35 35 65 3 7 9 28 42 26 44
40 40 60 3 7 9 33 47 31 49
45 45 55 4 7 9 38 52 36 54
50 50 50 4 7 10 43 57 40 60
55 55 45 4 7 9 48 62 46 64
60 60 40 3 7 9 53 67 51 69
65 65 35 3 7 9 58 72 56 74
70 70 30 3 6 9 64 76 61 79
75 75 25 3 6 8 69 81 67 83
80 80 20 3 6 8 74 86 72 88
85 85 15 3 5 7 80 90 78 92
90 90 10 2 4 6 86 94 84 96
95 95 5 2 3 4 92 98 91 99

n =200 (3 Bcim e Bo)
p=2HTISE
g=100-p
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200+ Specimens

100 Normals 100+ Abnormals
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Figure 3. Outline of Experimental Protocol for Clinical Sensitivity
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Table 2. Illustrative Specimen Types for Clinical Sensitivity Study

Clinical Condition Characteristic WBC Cell Concentration | Proportional Cell
Differential Count Finding (X 10°/L) Count’
Acute inflammation Granulocytosis and/or left >9.0 > 80%
Bacterial infection shift" (band-forms)
Chronic inflammation Monocytosis >0.8 > 10%
Parasitic infection Eosinophilia >0.5 > 7%
Allergic reaction
Viral infections Lymphocytosis and/or >35 > 50%
Lymphocytes, variant forms' >0.7
Aplastic anemia Granulocytopenia <15 <10%
Chemotherapy
HIV infection Lymphopenia <1.0 <7%
Acute leukemia Immature cells, including >0.1 >2%
blasts’
Severe anemia NRBC! >0.01 > 1%
Myeloproliferative
disorders
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Table 3. Log of Data for Comparing Distributional Inaccuracy”

Specimen # Total WBC Reference Lymphocyte X, +X§ Test Lymphocyte Count (y)* Y. +Y,
Concentration Count (x) — "
Slide A Slide B Mean (x) C D Mean (y)
1
2
3
4
5
6
7
98
99
100

*  Construct a similar table for each cell type evaluated.

T 200 cell counts for X4 and Xg

i

If the test method is a flow system and a sample has been analyzed only once, enter the same result in both C and D.
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200 Specimens

i

==/ reference values 2|%t

Abnormal Distribution

Outside Reference Intervals for:

) Yes
Abnormal > Neutrophilis
Distribution Lymphocytes
Monocytes
Eosinophils
Basophils

=" 1 flagging system ¥|%f7

Abnormal Morphology

Includes:

Abnormal
Morphology

v

Increased bands

Increased variant lymphocytes
Immature granulocytes

Blasts

Nucleated RBCs

No

Normal

Figure 4. Qutline of Clinical Sensitivity Study
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Reference values

* Test method §r reference method 4 £ =

e Z®&d 100 Bt ¥ (nondiseased) & %8 k= *

¥ el
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Table 4. Hematology Reference Ranges. Fifth to 95" percentile range for hemoglobin concentration, packed cell
volume (microhematocrit method), and RBC and WBC concentration by age and sex. Data from the National Health and
Nutrition Examination Survey 1998-1994 (Hollowell JG, Van Assendelft OW, Gunter EW, et al. Hematological and iron-related
analytes — Reference data for persons aged 1 year and over: United States, 1988-94. National Center for Health Statistics. Vital
Health Stat 11. 2005; (247). DHHS Publication No. (PHS) 2005-1967. PHS, Washington, U.S. Government Printing Office.)

Hemoglobin (g/L) PCV (fraction) Red cells (x10'%/L) WBC (x10°/L)
Females' Percentile Percentile Percentile Percentile

sth 50th 95th Sth soth 95th sth 50th 95th sth 50th 95th
1-5 yrIs 109.9 122.5 135.0 | 0.326 0.366 0.400 | 4.01 4.48 5.05 486 | 797 | 12.25
6-11 yIS 116.8 130.1 142.2 | 0.345 0.385 0420 | 4.11 4.59 5.09 464 | 7.26 | 10.87
12-19 yrsi 115.5 132.3 147.6 | 0.344 0.390 0434 | 3.97 4.50 5.09 460 | 7.19 | 11.19
20-69 yrs 114.2 1334 150.0 | 0.343 0.393 0.440 | 3.85 4.396 4.99 433 | 696 | 11.34
70 yrs and 113.6 134.2 152.1 | 0.34 0.40 0.45 3.77 4.40 5.06 441 | 695 | 10.75
over
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Flagging system
« P 3% :flagging system ic J9 3% B %, ¥ 2 d XA 1 &k o
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Test method

Proportional Analyzer Counts (10 000 cells)

Bdg ~ 17

%8 % x-y scatterplot, reference value & & £ S; - SE 4= ] b
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* SE (standard error)
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 SE (standard error)

SE = 1 + £ OSf01OO

\ nt nr

test method % 8 #ic  reference method 3% £ #&c

N = (3 %) A 1 i Jm e B
n, =400 (slide A 4= B 73t ficiw %e #Kk)
mean value of y,

T=p0, (D= 100 . q,=1-p))

mean value of x;
100

R:pr'qr (p” -
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Reference Intervals

¥ % B 4 e distribution flags, 35 £ TR T A A T RELZ A G
%7 3 (acceptability for distribution) -

ZHpE fdwre ohE S B, REEAET 351 >3SDhlicdR AR S outliers -

#-outliers jE 5v3t 2% ¢ B “f 7Bt e AN o

#-¢ 2 95% thE B T & 5 reference range o



Predictive value tables

TP+TN
Efficiency (Agreement )=
ficiency (dg / (TP+FN+FP+TN
Sensitivity = _Ir 100 =%
TP + FN
TN
Specificity =| ———— |100 =%
pecificity (TN + FPJ ’
o . TP
Positive predictive value = 100 =%
TP + FP
Negative predictive value = ( J 100=%
+

J100=%

Results of Test Method
Positive Negative
(Abnormal) (Normal)
Reference Positive TP FN
Method (Abnormal) (True Positive) | (False Negative)
Negative FP TN
(Normal) (False Positive) | (True Negative)

(10
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Evaluation of Instrumental Methods
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