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Table 1, Selected item, methods & sample size

— = e e m— —

Sample Size

Item Method Mels —
RBC count Electronic counting 990 783
Hb Cyanmethemoglobin method - 935 760
Hect RBC xMCVx10 986 7
MCV Computed from RBC histogram 991 776
MCH 10 x Hgb+ RBC 975 766
MCHC 100 x Hgb-+ Het 977 757
WBC count Electronic counting B73 673
Platelet count Electronic counting 909 721
Red cell distribution width Computed from the RBC histogram 923 698
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Fig. 1, Graphic presentation of Hoffmann line from
the data of total RBC count on the normal
probability paper.
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Fig, 2. Graphic presentation of Neumann line from

the data of total RBC count on the normal

probability paper.
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Fig. 3. Graphic presentation of Chung line from
the data of total RBC counton the normal

probability paper.
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Fig. 5. Graphic presentation of Neumann line from
the data of hematocrit on the normal pro-

bability paper.
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Fig. 4. Graphic presentation of Hoffmann line from

the data of hematocrit on the normal pro-
bability paper.
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Fig. 6 Graphic presentation of Chung line from
the data of hematocrit on the normal pro-

bability paper.
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Table 2. Normal ranges of RBC count estimated by
the present author and determined by
others(Unit: x 10*/mm?*)
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Normal range{Mean) o
Male

Author and method

Female

Present Author

Hoffmann M. 330~560(440) 330~500(410)
Neumann M. 345~4900(425) 330~470(400)
Chung M. 330~535(430) 315~480(395)

Bauer'® Classic M.  460~620(540) 420~540(480)

3™ Classic M. 390~590(484) 320~570(432)
&% Classic M. 500~ 600 450 ~500
25D Classic M. 420~630 420~630

7] =% Classic M. 360~490(431)

(Note: M, method)
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Table 3. Normal ranges of Hb estimated by

Author and method

Present Author
Hoffmann M.
Neumann M.
Chung M.

Coulter'® Classic M.

Bauer'® Classic M.

Wallach” Classic M.

A" Classic M.

3" Classic M.

5" Hoffmann M.

8] 4} Classic M.

z1 %= Classic M.

H 5 Classic M.

A el Yt Pab gty

the present author and determined by others{Unit: g/dl)

Female

12, 0~15.8(13.9)
13. 8~16. 2015, 0)
13, 3~16, 1{14. 7)
14, 0~18. 016, 0)
14. 0~18. 0(15. 8)
14.0~18.0(16,0)
12.5~18, 4(15.1)
15.4~17.6(15.5)
10.3~15.6(12. 8)
12.0~16. 0014, 0)
13.0~17.0

10. 5~15, 0(13. 0)

about the symbols, refer to the foot-note of table 2

9.6~14.5(12, 05)
10. 6~14.2(12.5 )
10.5~14. 112,38 )
12.0~16,0(14,0 )
11.5~16,0(13.9 )
12.0~16, 0(14. 0 )
10.5~15.9(13.5 )
1. 1~15.1{13.1 )
10.3~13.5(11.8 )
1. 0~15.0012.5 )
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Table 4, Normal ranges of Het estimated by the present author and determined by others

———— e ———

Normal range(Mean)

Author and method

=

Male Female

Present Author

Hoffmann M.
Neumann M.
Chung M.

Coulter Classic M.

Henry'™ Classic M.

Wallach'™ Classic M.

#A7 Classic M.
3|* Classic M.

w3 Hoffmann M.

o]* Classic M.

28.2~50.7(39.5 )
31.2~48,9(40.1 )
29. 4 ~48, 3(40.5 )
42.0~52.0047.0 )
40.0~54.0

42, 0~52.0047.0 )
39, 0~56, 0(46, 82)
39, 8~51. 3(45.6 )
30, 1 ~46.2(38.5 )
38, 0~48.0(43.0 )

28, 2~42, 0(35.5 )
30, 6~42, 3(36.4 )
28. 2~42.6(35.4 )
37.0~47.0042.0 )
37.0~47.0

37.0~47.00(42.0 )
35, 0~48. 0(41. 36)
34, 1~45,1(39.6 )
28.8—41.4(34.5 )
34, 0~44, 0(39.0 )

21 =0 Classic M.

71 5% Classic M.

39.0~52. 0
35, 0~48, 0(42.0 )

About the symbols, refer to the foot-note of table 2

Table 5. Normal ranges of MCV estimated by present author and determined by others(Unit: pm?)

| —

e =

= e e ———

MNormal range(Mean)

Author and method

Male Female

Present Author

Hoffmann M.

Neumann M.
Chung M.

Coulter'® Classic M.

Henry'* Classic M.

Raphael'® Classic M.

A" Classic M.

#4.2~ 98.8(91.5 )
5.5~ 98.2(51.5 )
84,5~ 08.5(91.5 )
80.0~ 94.0(87.0 )
80, 0~ 96.0

75.0~ 95.0

75, 0~134, 0098, 35)

81, 8~ 07.5(89.5 )
85, 6~ 96.5(91.1 )
81,8~ 97.5(89.5 )
81.0~ 89.00(90.0 )
90. 0~ 96.0

70. 0124, 0{(97. 25)

7] 5® Classic M.

9.0~ 96.0

About the symbols, refer to the foot-note of table 2

84, 2~85. 5um® (o} £ =514 %) ¥ 81.8~85.601 =, 4
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12424 AaHEe] 23 AFre @ 25 A4
He e ¢ Age wch 2@ AP LI
i gh3gl whd g MCV 4 A4 e 91~062RH
Aabmo] 2y A ueh shgtel wa 4¥E W
e}, ol®l Fele wAZHE F ¢ 5 g x| 2pEel
244 MCV e 44sist 524 A4UAE 47
g giemams] A aw gl Wl mgeha wrFels] MCV

8 ste 3 4t AY aetn ¢ 4 a4
#2q] ol glol4 MCV 2| shte]| |/ Fql Hep W
o HAE A e ¢4 gend o Fad
o bt siAlel Heleh, o) 42 Asfel #ite] 4 £
A fFel 4ol @i MCVE AdE 84
~g8 © 81~078 Aste el F& Ad

Aazh 7 wwldl oshel S Il Hel @
o MCH ¢ #4wfe stitg 27.6~28.3pe(el3t
)4 %) 9 25.8~27.8¢lm, AL 328~33.1 il
99 752,824 5P|l wmer LI Al



—dujed 224 sqlatFdagd Hao ey ol B aly ,
SRo2d a7l ARG Aot A Ao

Table 6. Normal ranges of MCH estimated by the present author and determined by others(Unit: pg)

Normal range(Mean)

Male Female

Author and method R

Present Author

Hoffmann M. 27.6~33. 1(30.4 ) 26, 8~32.8(20.8 )
Neumann M. 28, 5~32.8(30.5 ) 27.8~52.7(30.8 )
Chung M. 27.9~33.1(30.5 ) 27.7~32.7(30.2 )
Coulter'® Classic M. 27.0~31. 0029, 0 )
Henry'™ Classic M. 27.0~33.0
Raphael'™ Classic M, 27.0~32.0
H" Classic M. 27.5~39, 4(33. 03) 27.5~42.4(32. 44)
7 E¥ Classic M. 27.0~33.0

Table

About the symbols , refer to the foot-note of table 2

7. Normal ranges of MCHC estimated by the present author and determined by others(Unit: g/dl)

Normal range(Mean)

Author and method
Male Female

Present Author

Hoffmann M. 32, 0~34.4(33.2 ) 31.7~34.4(33.1 )
Neumann M. 32, 4~34.4(33.4 ) 32.0~34.0(33.3 )
Chung M. 32, 5~34.5(33.5 ) 32.5~34.4(33.5 )

Coulter' Classic M. 33. 0~37, 0(35.0 )

Henry'® Classic M. 32.0~35.0

Raphael'™ Classic M. 30. 0~35.0

Wallach!™ Classic M. 32.0~36.0(34.0 )

A" Classic M.
7] 5% Classic M.

26. 0~40, 933, 16)
32.0~36.0

27.5~37.9(32. 50)

MCH 2| 3 4483l = Raphael'¥s Henry®-7} 33
t #Fql MCHS A 4eisists 3 dagbeh, 28
H7e] Ragt MCH & 4 H e shabd 2zt +4
g FA4WaY sk g5V Eabd e #Hels glo
o 17 Pawye] abgrg Azl g 5P AEcg
=ct. el 4 L A gl 4l
MCH ] A4yl 27~338 A&t Ao 4 A2
2 4z}

A alge] A bl 2 sl HE P4l 44 B
2] MCHC 2| 4eig)e] sighs 32-32.5g/dl(e]
g w5l 4%) 8 31.7~3250| 2, AgkE 34.4~34.5
9 34, 0~3. 40| v}, FEFPe] Bag g§Fql Hel gy
& MCHC & 4448 shghg a|=l-8=] 534 ¢4l

3 dadd 3508 AE AaEY gt Fo,
Mo vagh 159 Joldd s MCHC 2| A s 3 5
e AzbEs D EPe sighuc g @AY 4dgre
algnl 3AF7Y 4Aetdck Fcof, Henry'™sl Wall-
ach'™7} ¥ ndk 2S¢l Hsl @dd4 MCHCs 4
e 323622 zF¥8 43z o F4£o] 0,
Raphael'™ge¢] B gl 2 3Fq) Aeidye] MCHC g
A $ = 30~3524 35, Henry'™ 3 Wallach'™
T AU e} A gba) shate] cfddel, o] @l a}e
v FF3gl Ape]gla) zfabedabo] zleols] 2]4 gl
3 & F ek gepd 4 A4 9T 4
W] 2] MCHC #] gl AaLE2] 4z 3159
444 mefgefnl 32~352 At Ae] F& =0
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Table 8. Normal ranges of WBC count estimated by the present author and determined by others

{(Unit:/mm?)

Author and method

Normal range{Mean)

Male

Female

Present Author
Hoffmann M.
MNeumann M.

Chung M.

Coulter'™ Classic M,

Henry'™ Classic M.
A" Classic M.
45" Hoffmann M.
8] Classic M.

71 5% Classic M.

34 800~ 10, 200(7, 000)
3, 950~ 8, 50006, 200)
3, 800~ 9, 300(6, 500)
4, 800~10, 800(7, 800)
4, 500~11, 000

4, 500~ 10, 000(7, 510)
4, 400~ 8, 800(6, 500)
4,700~ 7, 300(6, 000)
4, D00~ 10, 00D

3,800~ 8, 200(6, 000)
4, 300~ 5, 600(5, 000)

3, 500~ 10, 400(7, 525)

About the symbols, refer the foot note of table 2

Table 9, Normal ranges of platelet estimated by the present author and determined by others(Unit: x

10*/mm?)

Author and method

Normal range{Mean)

Male Female

Present Author

Hoffmann M. 16, 7~46.3 (31.5) 17.5~42.0 (30.0)
Neumann M. 17.5~45.2 (30.0) 17.4~36.2 (27.0)
Chung M. 17.5~45. 2 (31.5) 17.0~39.0 (28, 0)

Coulter'® Classic M. 13.0~40.0

Henry'® Classic M. 14, 0~44. 0

Raphael'® Classic M. 15. 0~44. 0

Wallach'™ Classic M. 14. 0~34. 0

71 &% Classic M. 23, 22~24.42(23. 8)

7] 5% Classic M. 15, 0~40. 0

5 & WiTs

Table 82 al2}7} S7hA] wheldo] 28l FAE @F
algal W] shagefe] 3 oy T PAHE
af o gf thalghanasIme] a5 H 4 E o9 23
HAeole, o] F ¥ol Aalge| FH 3l Yol
W & E T4 &gk 3,800~3, 950/mm?(e] &
whel 8 =) 9 3, 800~4, 3000] 51, 4Hgk-E 8, 500~10, 200
5 5, 600~8,2000] <}, wh5*e] Hoffmann 2] 4«
o) dhed Sk qbTql whd 8] 3 g 48 Se 4,400

About the symbeols, refer to the foot-note of table 2
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T & 7ol A9} olakohA E AFEAAE ol f3ke]
axe AF0s 009 Haad 44E welstd
A ¥ AALE BT Fie 3 Mg TR A4
2= 4,000~10,000 % 4,000~9,00022 &= 3o
F¢ A2 47uch
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Table 10. Normal ranges of RDW estimated by the present author and determined by others(Unit: %)

%

Normal range(Mea n)

Author and method
Male

Female

Present Author

Hoffmann M. 11.5~14, 0{12. 9) 11.8~14.00(12.9)
Neumann M. 11. 6~13. 4(12. 5) 11. 6~13.3(12. 4)
Chung M. 11.6=~13. 8(12.7) 1. 6~13.3(12.5)

Coulter'® Classic M. 11. 5~14.5(13. 0)

6) & W2E0f RDW

Table 9= A zbge] 2 Wi« ozl 2yg 93
4 dds 2 P Y4HEa J8 )
EELIEID] Mgk Y AHHE wlmdt Aol o B
A4 Aed 2atzb 2 ubgel fale 2P s 2
gk 2] Sk 16.7~17, 5vk/mm?* (o] 6} =} 4 o)
2 17.0~17.59k0| =, 4L 45.2~46,39F @ 36,2~
d2akel et 2§ wadh 39 wabst Henryorg
AR e g %] Mgt BFe Y 3 Ha
A AP st 13~159e AaEYy stery
oD 282 44 S4gh~445l L A2} Aot
Wik web o]’ Apol Ak e gloy e -
48 3 dtabts PYAUHE e 179~459,
A2be 17qk~425ke] bk AP, Table 108 A3}
bzt kol fldbed 234k 944 4332 RDW
H AAEA 2 S ghE 10L6~11.8%(o] 6} =ha)d )
% OIL6~11.80 3, 4Fe 18.4~14.0 ¥ 13.5~14. 0
oleh. @l 4gel wde) RDW 2| gaysie] et
Bue gene 252 Yo uae T et
L2f ot Coulter'™ o] 4 a4 gk 2 T¢) 4 ¢l g 2] RDW
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Peripheral Blood from Clinical Laboratory
Data by Various Statistical Methods
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It is desirable for each clinical laboratory to
have it own normal values. The easy way to
obtain them was to utilize the routine laboratory
test results

Among the various statistical methods proposed
for above purpose, the authors chose three statis-
tical methods, such as Hoffmann, Neumann and
Chung's methods. And by applying these methods,
the authors estimated normal ranges from the
laboratory data of Korean adult on hematological
jtems measured by the Coulter Counter Model
S-Plus I1 furnished by the clinical laboratory of
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the Busan National University Hospital from Jan.
1983, to August, 1983.

The 95% normal ranges established by the
authors were summerized as follows:

1) Total mean RBC count of male was 350 % 1t/
mm?®, and that of female was 330 x10*/mm?*,

9) The hemoglobin of male was 13~16 gm/dl,
and that of female was 11~14 gm/dl,

3) The hematocrit of male was 31~49%, and
that of female was 29~43%.

4) The MCV of male was 84~98 pm?®, and that
of female was 81 ~97 pm®, The MCH of male and
female was 27~33pg, and the MCHC of both
male and female were 32~35gm/dl.

5) The total WBC count of male was 4,000~
10, 000/mm?, and that of female was 4, 000~9, 000/
pm?,

6) The total platelet count of male was 17x10*~
45%10'/mm®, and that of female was 17 x 10" ~42X
10/ mm®,

7} The red cell distribution width of male and
female was 11, 5~14%.
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