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Standardization of Reference Values among Laboratories of Korean
Association of Health Promotion-3rd Attempt
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Cheong-Ha Yoon” and Sang-In Kim?

Department of Laboratory Medicine, Korea University Guro Hospitalu
Department of Laboratory Medicine, Seoul Boramae Hospil'alg)
Department of Laboratory medicine, Seoul National University Hospil’al”?)
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Background : Since 2001 the Korean Association of Health Promotion has
attempted to establish her own reference values that can be used in her all fifteen
branch laboratories instead of using those adapted from the published data or the
recommended data by the reagent companies supplied as inserts. However, the
previous two reference values derived from the statistics(year 2001 and 2002) were
need to adjust to apply to actual practice. Besides there was an unavoidable situation
that the reagent has to be changed to other companies in 2002 that creates another
statistical problem. Subsequently, the third attempt to derive the reference ranges of
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tests in KAHP to solve those problems and define commonly acceptable reference

ranges was done and and reported here.

Methods

All the results performed during January 2, 2003 through

September 30, 2003 were collected in Excel file format. All the data included
the necessary information such as age and sex. The age was grouped in six; baby
(0-3y), children(4-12y), adolescent(13-18y), adult(19-64y), younger elderly (65-79y),
old elderly(over 80y), with references of statistics in medical informatics and
WHO classification. The data were statistically analyzed with SAS 6.04 for
Gaussian distribution as the previous two occasions. None of the tests showed
Gaussian distribution. These procedures had been repeated twice or three times
after trimming out the results lying outside three standard deviations. Though,
all the tests showed non-Gaussian distribution. Subsequently, the reference
ranges were defined in the range from the point of lower 2.5% to the point of
higher 97.5 %. And in case the lower range could be “0”, the reference ranges

were defined in the range of 0 to 95%.

Results : The reference ranges of most of 56 test items were newly assigned.
Also with adaptation of the recommendation of WHO etc. on fasting blood
sugar, hemoglobin, cholesterol. Among these there were eight tests that needed
reference ranges by the age groups and nine tests by the sex.

Conclusions -

The third attempt will credit more the reference range of All

15 laboratories of Korean Association of Health Promotion, which will be
essential part of the better service to the patient and clients to Visit KAHP.
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SRR Y] SHELZARII A 8% X HEIHIYRY
i UM HAIZD B J[EYe
2 2 A S A £ 2 A
g = &9 - -
Zekoly %9 B5IR] iy 2F9| Ry
AFP ng/mL 8.9 9.1~19.1 1921
ALB gldL LRI 3.2~37 3.8 50
82 345 346~397 3981
ALP L )
G - frob - FEAAVINE AU 1538 A s
AMY U/L 91 10~27 28 115 116~143 144 1
BASO % 0 1.8 191
BUN mg/dl 29} 3.0~6.4 6.5 22.6 22.7~26.1 2621
CA mg/d] 74 | 15~1.9 8.0 10.2 10.3~10.7 10.8
CAI12S u/ml 0 38.3 38.4~48.6 4877
CAILS3 ng/mL 0 53 54 ~80 81t
CA199 u/ml 0 35.2 35.3~43.0 4311
CEA(M) ng/ml 0 8.2 8.3~10.2 1031
CEA(F) ng/m] 0 6.0 6.1~8.2 831
CHO(<19) ng/ml 103§ 104 215 216~230 2317
CHO(=19) ng/ml 109 | 1o 230 231 ~264 2651
CK [U/d} 30 30 311~364 3651
CL mEq/ml 97 98 ~100 101 111 112~114 1151
CRE mg/ml 02 0.3~0.5 0.6 1.2 1.3~14 157
DB mg/dl 0 0.5 0.6 ~0.75 076 1
EOS % 0 7 81
ESR(M) mm/hr 0 15 16~20 27
ESR(F) mm/hr 0 24 25~30 317
FER(M) ng/ml 8.2} 8.3~23 24 356 357 ~435 4361
FER(F) ng/ml 14 1.5~9.9 10 164 165 ~279 2801
FT4 ng/dl 04 0.5~0.7 0.8 1.9 2.0 211
2.1GGT(M) IU/L 0 81 82 ~130 1311
GGT(F) IU/L 0 St 52~100 1011
GLB gldl 19} 2.0~23 2.4 35 3.6~38 391
GLU mg/dl 49 ] 50~69 70 110 111 ~126 1271
GOT /L 0 40 41~58 591
GPT [U/L 0 45 46 ~69 70 1
HBAIC % 390 4 6.5 6.6~8.5 867
HDL mg/dl n| 33 80
[RON g/dL 59 60 150 151~281 2821
K g/l 32 33~35 3.6 49 50~52 537
LDH U/L 214 215 524 525~587 588




L, |FT, TRy Q] 491
, =22 A & R
e o9 - -
Zaoly  2Fo 2l 5 eFe  Haoy
LYMP(<13) % 23 24 60 611
LYMP(=13) % 19| 20 53 541
MONO % 0 9 01
MPY L 6 7 1.8 191
NA mEq/m] 134 135~137 138 147 148 ~150 1501
NEUT % 34| 35 7 731
P mg/dl 15 1.6~2.0 21 47 48452 531
PDW Aol whe} Insert W48 Faxste] ALG
PLT x103AL 58] 18~123 124 400 401~465 466 1
PP mg/dl 59} 60 ~84 85 120 121~140 1411
PSA mg/ml 0 38 39~4.5 461
RDW % 0 147 148 1
T3 mg/dL 054  055~079 08 20 2.00~2.70 2711
T4 ug/dL 15 ] 26~5.0 51 141 M2~147 148 1
TB mg/dl 03 18 19~2.0 217
16 mg/dl 10 200 00~270 271 1
TIBC ug/dL 192 | 193~249 250 400 401473 474 1
TP g/dl 60 | 6.1~6.5 6.6 8.2 3.3~8.6 87 1
TSH UL 026 027 42 43~59 60 1
UA me/dl 17 | 28 17 78~85 86 1
WBC 10l 30 ) 30~39 4 108 09~12.0 1211
HCT 0~12M % 29 | 30~3 3 44 45~50 511
HCT 0~I12F % 30 | 31~33 34 44 45~47 48 1
HCT 13~18M % ) 33~35 3 48 49~51 521
HCT 13~I8F % 30 ) 31~33 34 45 46~48 49 1
HCT 19 ~64M % 34 33~38 39 54 55~56 511
HCT 19~64 F % 28 29~35 36 48 49~50 511
HCT 65 1M % 30 ) 31~33 34 49 50 ~54 5501
HCT 651 F % 8 29~33 34 49 50 511
HGB 0~12M gldL 9 ] 10 g 14 15~16 171
HGB 0~12F gldL 9] 10 1 15 16 171
HGB 13~18M gfdL 0 | 1l 2 16 17 181
HGB 13~18F gldL 9] 10 1l 15 16 17 1
HGB 19~64M gfdL " 12 13 17 18 19 1
HGB 19~64F oldL 9 | 10~11 12 16 17 18 1
HGB 65 1M gldL 9 ] 10 1l 17 I8 191
HGB 65 1F g/dL 9] 10 1 17 18 19 1




CIEHTUR| Y| LABETARZL Y 2% X HEH3AY
HeA| A4 2%
g3 = o & - = -
Zgtol %9 SHEHR| etx| 2F2] el
MCH 0~12M pe 21 22 ~24 25 35 36 37 1
MCH 0~12F pe 2| 23~15 26 35 36 37 1
MCH 13~18M pe 2 24 ~15 26 34 35 36 1
MCH 13~18F pe 3 24 ~15 26 3 35 36 1
MCH 19~64M pe 25 26~27 28 34 35 36 1
MCH 19 ~64F pg 2% 25 2 34 35 36 1
MCH 65 1M pe 25| 26~21 28 35 36 371
MCH 65 1F pe 25 26~21 28 34 35 36 1
MCHC 0~12M % 27 | 28~29 30 36 37~38 39 1
MCHC 0~12 F % 7 | 28 29 36 37 381
MCHCI3 ~[8M % 2 29 30 36 37 3 1
MCHC 13~18F % % 29 30 36 37 3% 1
MCHC19 ~64M % 29 | 30~31 3 36 37 31
MCHC 19 ~64F % 2 | 29~30 31 36 37 3 1
MCHC 65 1M % 2 30 3 36 37 31
MCHC 65 1F % 2% 29~30 31 35 36 371
MCV 0~12M L 70 | 71~ 76 93 94 ~96 97 1
MCY 0~12F L 7 72~76 7 94 95~97 98 1
MOV 13~18M L 7 13~77 78 94 95 ~96 97 1
MCV 13 ~18F L 71 72~76 71 96 97~102 103 1
MCV 19 ~64M L 7 | 80~83 84 98 99~103 104 1
MCV 19 ~64F L 1 | 7 74 97 98~105 106 1
MCV 65 1M fL 18 79~83 34 99 100~108 109 1
MCV 65 1F fL 78 ] 79~82 3 99 100~104 105 1
RBC 0~12M  x1061L 37 | 38~39 40 50 53~54 550
RBC 0~12F  x106mL 36 | 37~39 40 52 53~54 551
RBC 13~I8 M x106/L 37 | 3.8~4.1 42 55 56~58 591
RBC 3~I18 F  xI06mL 38 | 37~39 40 5.1 50~54 551
RBC 19~64 M x106L 37 | 38~4.1 42 55 56~59 60 1
RBC 19~64 F  x106mL 33 | 34~39 40 500 s1~52 531
RBC 651 M x106/uL 36 | 37 38 54 55~58 591
RBC 651 F x106mL 32 | 33~37 3.4 54 55~58 591
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