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Bi Jtmén sinhh c

(Biological variation)
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KhoT [ gi@t thamc hi Ju

Plasma Sodium mmol/L

n.I " ch| n, 1 ch T“xnlg, Kholng
s o Lorantion || o nuxdl S nam | Analytical Sodium mmollL
Biological | Analytical | Total | Reference | 5D —
SD SD SD Interval
3.0 2.0 3.0 134 - 148
« >
3.0 3.0 4.2 133 - 149 3
—eeeee)
3.0 4.0 5.0 131 - 151
4 125 13 145 155
T nYD = §o° A DR
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1 1 Biological Desirable
D I I §b u | ]] Variation specification
thién sinh h C ot O Vg %) B% | TEM)
S Calcium 19 28 1 08 24
. L . A U Calcium, ionized 17 22 0.9 0.7 21
(:_ hS ‘d - I Y (@ I ‘,]men S Chloride 12 15 06 05 15
sin h h .C S Cholestercl c 54 |> 15.2 c 2.7 D 4 8.5
A L i—' 8] i—' tén L ‘90 @i ) B E Creatinine 53 14.2 27 18 8.2
t h |’[§ thll, it h lT:]B n g S Glucose 57 6.9 29 2.2 6.9
t h u @ un ’ tC ﬁtOCkh()lm B- Hematocrit 28 64 14 1.7 41
vV @ h | V] ‘@oT(h | | IH p B- Hemoglobin 28 6.6 1.4 18 41
tl'nh n L nkg:t h UCCht blt B- Hemoglobin A1 C ( 34 ) 51 ( 1.7 ) 15 43
I e° phan tl’Ch trong S HOL cholesterol 71 19.7 36 52 11
S z . f B Lactate 212 16.7 136 8 304
hong xéetn g h iy kmoa

p g g y B- pCco2 438 53 24 18 57
A Scan J Clin Lab Invest B- oH [H4] 35 2 18 1 39

1999:59:475-586 s | s 02 - 01| -
A A S Potassium 48 56 24 18 58
2012 phlen b ll— h h 7 bao P- Prothrombin time 4 6.8 2 2 53
g m320c h Iphan tich BEntr- | Sodium 18 124 09 3 46
S Sodium 07 1 04 03 09
S Triglyceride 209 72 10.5 10.7 279

http://www.westgard.com/biodatabasel.htm
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Xac n h danh u y WnRlI

#,3) #Evo il C wu
11 Validation

Essentially, three approaches can be used to assess the acceptability of the transference of a reference
interval:

(1) asubjective assessment;
(2) asfatistical test on a relatively small number of reference individuals (eg, n = 20); and
(3) an evaluation of a larger number of reference mdividuals (but fewer than » = 120, the number

needed to perform a standard reference interval study).

11.1 Validation: Subjective

The acceptability of the transfer may be rather subjectively assessed by a careful inspection of the
pertinent factors of the onginal appropriate reference value study. To be able to do tlus, all of the
reference population demographic variables and geographic locations must be adequately described and
be available for review. Also, the preanalyfical and the analytical procedural details. analytical
performance. the complete set of reference values. and the method of estimating the reference interval
must be stated. If. in the judgment of the laboratorian, these factors are consistent with the recerving
laboratory’s operation and test subject population, then the reference interval may be transferred without a
requirement for any receiving laboratory validation studies, other than a documentation of these
considerations.
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11.2 Validation: Using Small Numbers of Reference Individuals

This approach, calling for the recerving laboratory to test 20 selected subjects using the comparable or
same method of analysis, and accepting the manufacturer’s or donor laboratory’s linuts 1f two or fewer
test results fall outside those limuts, 1s statistically sound. as may be proven by recourse to tables of the

bmmomual distribution.
N=20

18h o Mchi XumhAi viaok h o Agiaggt thamc hi Y i
ATi Bpdmays i quh/RIL€ aG@d, nadgi h¥n
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ACIl ngFaoingm, b Qn [ rehinh xac
An | Hopgi Bam, v bin Q@ "vi tii ¢dmay
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A SIMPLI MITTIHHOID OF RISSOILLUTION OIIF A
PISTRIBUTION INTO GAUSSIAN COMPONICN

C. G. BIHATTACIHARYA

Central Inland IFisheries IResearch Institute, Barrackpore, India*

SUNMNMNMARY
An approximate method of solution is given of the problem of resolution of o
distribution into Gaussiann components when the component distributions are
adeqguately separated. ITllustrative examples are given.
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Arzideh F et al, J Lab Med

2009;33:52-66

A B
1.028
1.806
0.925
0.822 — 1.445 —
0.719
0.617 _
> . 1.084
£ 0514 ~ 2
e a
0.411 0.722 -
0.308 -
0.206 — 0.361 7
0.103 —
0.000 T T 0.000 TR TR R TR D SR R T
20 25 30 35 40 45 50 55 60865 7.0 20 3.0 4.0 5.0 6.0 7.0
Potassium [mmaol/L] Potassium [mmol/L]

Figure 1 Distribution of serum potassium concentrations (A) from patients (laboratory H, n=13291) and (B) from blood donors
(laboratory B, n=1129). Solid curves display the estimated distributions of the non-diseased subpopulations, dashed curves of the
diseased and dotted curves of the mixed population. Perpendicular solid lines represent RL.. (3.46 mmol/L) and RL,,.

(5.08 mmol/L). Tricht . slidec_ aTS. Ken
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Ring€tir € thamh S o n

WOMEN AND MEN

C

WOMEN
ANALYTE
40-49 60-69 40-49 70-79

| sodium ;Na | rmoin 135145 X : il 12515 o
| Potassium | K mmol/L 3555 35-55
| Ghioride L " | mmowL 95-110 I i =i

Bicarbonate | HCO3 | mmol/L 20-32
| urea Urea mmaliL | 2565 ‘ 25-7.0 } 30-8.0 ‘ 30-85 3595 35100 | 4000 3075 [7 3080 4.0-100 : 45-100
| Creatinine Creat | umolL 45-85 ? 45-90 45.95 45-100 60-110 | 60-115 60-120 | 60-125
| AnionGap fag | mmolL 0o 10-20
i Total Bilirubin j TBIL umoll. | 315 420
| conjugated Bilirubin | cai umov | 07 07
‘ Alkaline Phosphatase ! ALP ; IUInLv ‘ 20-105 | 30-15 35-110
| Gammaglut-transferase ! GGT | e . 5-35 6-50
i Alaninefmnsaminss(; | ALT = 7II;J/L 28 5-30 ; B 5-40
| AspartateTransaminase : AST e { 10-35 . 10-40
; Total Protein [P | gm}L j 64-81 ' 63-80 61-78 66-83 ; 63-80 i 61-78
| Albumin : Ab | qm/I. ) 37-48 | A 36-47 34-45 39-50 | 36-47 ’ 34-45
| Globulins [Giob | gmi 23.30 23-30

Total Galcium { TCa mmokL 215255
Corrected Calcium : CCa mmol/L . 72 15-27“55 ; Sl [ (R8T S 2302 6?7 : 77; e 7V717 < :V '—:“‘:;* 7:_ y : g T &
| Phosphate | PO4 mmolL | 06-1.5

Uric Acid 7i VU’ral;a” | m;n;l/l: i | 0 1;’:-0 40
i Lactate Dehydrogenase | LD [ L [ 120-250
| Creatine Kinase “Tlek o | 3 30-150
! Lipase ! Llp [V 10—;5 ] T 065 o

Amylase |amy |10 20-100 | 20-110 20
l Iron Fe umol/L 530
| Transferrin | Tk .g"_v.l_', h She or 2‘6-3.6 T i - 5 77 :'ti 7 e
i Transferrin Saturation | FeSat % e &% 19-5':7 o
3 Ferritin 7 - |Fer ug/L ‘ > 30720!; I 30-300 |
| Thyrotropin [TeH  jwn & 04-35 | ossn i
| Thyroxlrlé e | Ta | pmol/L [ et ; 9-19
| Tri-iodo thyronine (m | pmoll. : 2660 S | 772'.3~5.‘7 e

RMIT University

Fnliwanca Filanvals comect al lime of prirsng Febnusy, 2000,

Tricht . slidec_ aTS. Ken

2012 Vietnam Chemical Pathology Course



REF CE INTERVAL SUMMARY TABLE- G

GESTATION (WEEKS)

| NOT
ARG PREGNANT = = i

i Sodium Na | mmolL | 135-145 ] 134-142 i
| Potassium T K |mmoit [3555 | N 3448
| Chloride Kel mmol/L | 85-110 i | 95-108
l Bicarbonate 'HCO3 | mmoliL | 20-32 | 18-28 ;
| Urea Urea mmolL | 25-7.0 i 15-55
| Creatinine i Creat umol. | 45-85 ; 30-70
{ Anion ‘G;; g ; ;.AGWWV ‘mmol/l. | 10-20 | . 10-20 )
| Total Bilirubin TAIL | umoll | 3-15 215 210
iiconjuga(ed Bilirubin 719;31&;‘ }px;n <7 , <7 l <5
[ Alkaline Phosphatase | ALP IEJ/L =4 ?0—105 el 30-100 . 60-300
i Gammaglut-transferase GGT (V% 5-35 | 5-30 3-30
| AlaninaTransamin;se ¥ | M:T =T -IU/L 5-30 ' 5-30
!7 AspartateTransaminase x AST i]uxlﬁ iOS? s 1 a-?ﬂ I; : K=y B-35
i Total Protein L1e. gmL | 64-81 : £3-80 | 675 | 55-72
| Albumin | Alb om/L 37-48 | 35-48 ‘I 32-43 l 28-40
i Globulins ' Glob gm/L 2330 : 21-3%

Total Calcium | TCa | mmoliL | 2.15-2.55 | 205-245

Corrected Calcium ‘ CCa | mmolL | 2.15-2.55 ' 215-255 l 2.20-2 66 i l T T 2.25-2.65 5
i Phosphate | POa A mmol/L | 0.8-1.5 SN T e s : 0815 ELET F]

Uric Acid " Turae | mmoiL 0.15-0.40 ‘ 0.10-0.30 g l 031 I <0.32 ] <0.33 ] <034 I <0.35 | <0.%
I" Lactate Dehydrogenase | LD U 120-250 100-200 i 100-220
“ Creatine Kinase g — ; CK7 i (V8 30-150 ImE : T : 30-1750 ;
| Lipase I L-pr i 10-55 I ¥ SR LA ST
! Amylase E Amy Tl | 20100 . RSN LA U a0 p
| ron |Fa | umon Is-so 7 LSRR B s 2 e T i L O e A 3
‘; Transferrin | T \' gm/L 2.0-3.6 20-38 20-48 ] i 30-48 |
| Transforin Saturation | FeSat | % 10-45 [ 5-45 : ks = R 54 7 ' |
3 Ferritin E F;zr A‘:':J;/L““ \;!0-200 T 20-200 TR &-150 i = Vliﬂéi e e SN -15400 '

Thyrotropin | TSH }IUIL 0.4-35 044-32 | 0,07-28 0.08-25 0.33-2'9A ﬂ-_ﬂ._ﬂ_ . < SC LSy 0.33-29 )
i Thyroxine e | ﬂ;—_.‘p-molfL 9:19 = 106-17.4 | 105185 10.1:{5:1 RS 9.4-1‘;1 93137 = 3 S;J—IC}G
| Tri-iodo thyronine : 13 | pmolL | 2.6-6.0 = 35:59 3.5-6.3 : 3&_55 i 3?2-;G_j _3—‘55 W WS ‘3474-5.6 S ES I s 33-54

Fetamncn Intervals comect at lime of prireng Fabasary, 2009)

Tricht . slidec_ aTS. Ken
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RIbégairSoni ¢ nBhatt a

REFERENCE INTERVAL SUMMARY TABLE — 1 WEEK - 15 YEARS
ANALYTE UNITS
| Sodium I Na mmoli. | 132147 | 132-145
| » Potassium l£ ' mmol/L | 4 36-6.1 ] 3658 i ] o e % T . 35-3;
Chloride Cl 3 mmol/L [ 95-110 p
“ Bmmbonnrlie HCO3 mm}xl/l, [ 17-26 17-27 l 17-29 | 18-29 7 21-31
“ Urea Urea L mmol/L l 1.5-55 2,065 [ 0 : 2565 l 2560
| Creatinine Creat umol/l. | 20-75 20-35 ! } 20-40 17 20-50 ' 20-55 ; 20-65 | 30-70 T 40-75
| Anion Gap TAG mmol/Li I 10-20 =
! Total Bilirubin ) | TBIL | umotiL ‘ <200 | <100 t <0 | 2:10 | e L 2-12 I 3-15
| Conjugated Bilirubin |cBiL | umowL | a
| Alaline Phosphatasse | ALP | UL | 120:350 | mawe ] 120-350 | 100-400 | s0-300 | 025 | so20
!_ Gammaglut-transferase l GGT ‘ un I 5-150 i 5120 I 560 ol 1 5-40 : 5-20 ) } 530
i AlanineTransaminase J ALT | UL 7 5-35 R A : SRR o ; 530 : i
ASW"“‘?T"?"E{",",ES? AST | IU/LV | 20-100 ‘ 20-65 20;55 B 15:45 I 3 15-40 | 10-35
' Total Protein LR | amL 50-67 [ 50-70 ’ 57-73 | 5975 | 61-75 I 62-77 [ £ 63:70 I 65-80 ’ 65-81
l Albumin ;vAlb \ qrn/L . L 3548 Iy E 37-48 f I 38-48 ! 38-49
Globulins [ Glob | gmiL 13-25 | 15-30 I 18-32 I 20-33 l 21-35 ] 22-36 I 22-38
| Total Calcium [TCa | mmoilL 230280 [2a0-275[2.30-270
i Corrected Calcium { CCa mmoW/L . ¥y 72.3\’)-2;50 ] EEV l 72,730577; jf 2.:1);?7'0 ?Z.H T ;_ .
‘l Phosphate {PO4 | mmoL 1023 i 1.0-2.1 St 10:20 _I_ ¥
| Uric Acid | Urate | mmolL 0.10-0.30 4
| Lactate Dehydrogenase | LD 1L | 150-600 ; 150-450 ‘
E Creatine Kinase U i
Lipase U “ 5-55 ! 530 5-25 40
Amylase == o | 0-10 ] 0-20 550 e L R 5 1 L
| fron | Fe umol/L l
| Transferrin .Trf i gmfl 5
i Transferrin Saturation FeSat % | it Todle g 2 5 &
E Ferritin ) Fer ool | 2 T “ fsi : et £
| Myroteopin [TsH wn | < 08 sE L S Y 04342
Thyroxine | T4 pmol/L 11.4-19.5 11.2-186 5 A A M_I!J.O_-.V.'{:"_ R 101179
! Tri-iodo thyronine 13 pmolL ‘ 4‘3-'7s> i o Y 3168 2863

Reterence Flernvals comes M ime of pinsng ¥ ebinovy, 2000)
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Rl bétralS 0 n

REFERENCE INTER

ANALYTE

Sodium | Na mmol/L
Dolaés;itrurni o | ;(7 X mmol/L

| Chloride | Gl > mmol/li |
Bicarbonate | HCO3 mmol/L |

Urea :Urea mmol/L :
Creatinine Creat nrr;;;l/L
Anion Gap l AG = mun-l/L ;i
Total Bilirubin TRl | umol |
Conjugated Bilirubin CBII:V i ?mrol/l.i z
Alkaline Phosphatase 7 ALP- iU/L

i Gammaglu!-tra-ns(erase | GGT | I |

| AlanineTransaminase ! ;ALT ) -| ;IVU)L_ )

I AspartateTransaminase |‘AST : . 'IU/L

| Total Protein R gmL |

| Albumin ';Nb gm/lL |

| Globulins Glob = : agm/l |
Total Calcium TCa | mmollL |
Corrected Calcium | CCa | mmol/L. |r
Phogphate I PO4 mmol/L l

i Uric Acid Urate : v:un;ﬂ/L '

| Lactate Dehydrogenase LD U

| Creatine Kinase i CK il (VI8

' Lipase ian (VI8

4 Amylase ;Amy L

| Iron I're umol/L

': Transferrin T gm/L

| Transierrir; éa!;ra!ion FeSat %

i Ferritin : Fer | ug/t

{ Thyrotropin ' TSH | 1‘

I Thyroxine ' 74 ‘ pmol/l i

|‘¢T3 pmol/L 1

Tri-iodo thyronine

RMIT University

132-147l
3661 l i 3658
17.26 ‘ 1727 , 17-29 !
. 1555
20-75 20-35
<0 | <100 | <0 |
120-350
5150 5120 i 5-60 |
5.35
20-100 ] 20-65
50-67 ] 50-70
35-48 R
13-25 ] 15-30
2.30-2.60
T R
1023 | 1.0-21
150-600 |
40-200
555 [ 530 |
0-10 I 0-20 :
42 | 0.98-5.6
14195
SR A e g

132-145
] % 3555 =
95-110

s | 2131

t 2085 | 2565
| 240 2050 wss | 8 | %0 4075
10-20
210 i 212 I 315
<7
> i 120-300 E 120-350 100-450 } 90-350
‘
5-40 5-20 530 5-40
530 | s
20"55 i 15145 : E 10-40
[ | s [om]er] 6379 { 65-80 [ eea2
37-48 38-48 39-49
[ 1832 | 20 | 21-35 22:36 208
230275 iz.ao-z.m' 225:2.65
230275 z.so-z.mlz.ao-iss’ KT R R 2252.60 A
B R R T e T TN TR N T
0.10-030 S R T } 015035 [o16040] 018045  [o20-00

[ 150400

C

1204300
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Phblhbleg [tihivincdh £ edcb nrhan

Ngulln g=c c¢8c sal sz
ynh hleng L"n vi<c c¢ch

pre-analytical post-analytical
Plebani, 2006

N6-0 0% quy"t . khoa doa |t

Forsman, 1996

SIlide from 2010 AACC presentation by Christopher Price and Andaone wf &t U
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Khlsatn t 2011 c AACB:
Rl cao h h tho Potassium
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Arch Pathol Lab Med. 2007;131:348-357

The Origin of Reference Intervals

A College of American Pathologists Q-Probes Study of “Normal Ranges”
Used in 163 Clinical Laboratories

Richard C. Friedberg, MD, PhD; Rhona Souers, MS; Elizabeth A. Wagar, MD; Ana K. Stankovic, MD, PhD, MPH;
Paul N. Valenstein, MD

Table 2. Source of Reference Intervals*
Institutions, No. (%)
Hgb Heb
Potassium  Calcium  Magnesium TSH (Male) {(Female) Platelets aPTT
Adult

Internal study of

healthy individuals 70 (44 3) 70(43.8) 70 (44.6) 75 (48.4) 85 (53.5) B3 (52.5) 81 (51.3) 130 (82.3)
Manufacturer's recommendations/

inserts 55 (34.8) 56 (35.0) 57 (36.3) 46 (29.7) 17 0107y 18(11.4) 19 (12.0) 12 {7.6)
Published literature/

textbooks 19(12.00 17 (10.6) 16(10.2) 12 (7.7) 43 (27.0) 43 (27.2) 44 (27.8) b (3.8)
Other laboratories (adopted with

internal validation) 8 (5.1) 9 (5.6) a8 1(5.1) 10 (6.5) 8(5.0) 8 (5.1) 8 (5.1) 513.2)
Nonlaboratory medical staff

recommendations 21(1.3 4(2.5) 2 (1.3) 4 (2.6) 3101.9) 3101.9) 301.9) 211.3)
Other laboratories (adopted with-

out internal validation) 0 (0 0(0) 00 2(1.3) 110.6) 1 10.6) 1 (0.6) 21(1.3)
Other 4(2.5) 4 (2.5) 4 (2.5) 6 (3.9) 2(1.3) 2 (1.3) 2(1.3) 11(0.6)

* TSH indicates thyroid-stimulating hormone; Hgb, hemoglobin; and aPTT, activated partial thromboplastin time.
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Clin Chem Lab Med 2004;42(7).752-757
Clinical interpretation of reference intervals and reference

-———___———_
- ~~

Geurge’(_ifl(lse*—’ =~
L-~ If laboratory testing methods{
,’ could be harmonized, |laboratories could potentially|
\ | share reference data to make these data more| ,

1 7’
|TQI|at3Ie. -

_—

— -
— - ==
e e e aw am mm mm ==

S hoah p: (n'nhngh B@)
A Qué trinh th, a hi p c6 L iL/]n th, a thudn cho m, tti/Jp cdn chung ?
A Trong b iclnh c, a phong xét nghi' m y khoa , L. Qu nay lién quan
1/]n th, a thudn vQcac qua trinh mang IUis t€g L ng h€, ng
L/Jn m_ c tiéu c[ithi nk/Jtqul b nh nhéan.
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3 | STRATEGIES TO SET GLOBAL
QUALITY SPECIFICATIONS IN

L€ ¢ S C ©n LABORATORY MEDICINE

> X
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|
International Union o)
‘E- E C h Pure and Applied Chemistry
IO 5  Nobelforum,

Karolinska Institutet
Stockholm April 24-26, 1999

(QC(DS_C:(.O‘)
S50 TT1JTCS O
— _
=

w

j_.
o3
© T

2= NOBFI FORUM

x(j>)° ca 5 snﬂon(j%o
cC > S XS5
—_ .

— 1
'—|- —
Q —t

Tricht _ slidec_aTS. Ken

RMIT University 2012 Vietnam Chemical Pathology Course



Scand J Clin Lab Invest 1999, 59: 533

Consensus agreement

The ScandinaVian Journal Of D. KENNY,* C. G. FRASER,¥ P. HYLTOFT PETERSEN,; & A. KALLNER§

*Department of Clinical Biochemistry. Our Lady's Hospital for Sick Children, Dublin, Ireland:

k4 fDiirectorate of Biochemical Medicine, Ninewells Hospital and Medical School, Dundee,
l”lm & 0 Scotland; {Department of Clinical Chemistry, Odense University Hospital, Odense, Denmark:
and §Dcpartment of Clinical Chemistry, Karolinska Hospital, Stockholm, Sweden
72 4 The Editors of this special issue of the Scandinavien Jewrnal of Clinical and Laboratory Tnvestigaiion
z n and the Organising Commitize of the Conference: Srrategies to rer Global Quality Specifications i

Laborarory  Medicine, Stockholm, 24-26 April 1999, are pleased to report that this recent
Conference was most successful. Over 100 participants from 27 countries actively contnibuted 1o the
. discussions on the 22 formal presentations. Our primary aim in organizing the Conference was 1o
Scand J Clin Lab Invest-—Vol. 59— No. 7—November 1999 provide & vehicle for reaching consensis on the setting of global quality specifications in laboratary
medicine. Thiggobi® M v Mmchicved and lively constructive debate after the presentations were
cump]?lc Lo agreement on [hehciphs laid down in the following Consensus Statement.

N\

(ONSENSUS STATEMENT* \ the intended purpose, models higher in the

hierarchy are 1o be preferred to those at lower
The main outcoms of the Conference was evels. The comcept of such a hierarchy is
agreement that the following hierarchy of ‘Hlitﬂd in a recent Editorial in Clinical
maodels should be applied to set analytical Chemistry in which the relative merits of the
quality specifications, abie models are discussed (Clin Chem 1999

. i 45; "321 =3). This heerarchy has also been
1. Evaluation of the effect of analytical perfor-
mance on clinical outcomes in specific  ProPoged by the ISOVTC 21WG 3 subgroup
clinical settings o alytical Performance Goals Based on
: : = Medical Meeds” as the basis for the ongoing
. Evaluation of the effect of analytical perfor- i ;
mance on clinical decisions in general: revisiolf of [SO/CD 15196 The fallowing
matters Weere also discussed and agresd.
# The aove hierarchy includes currently avail-
able dels; however, new useful concepts
will undoubtedly evolve. Implementation of

a

u. Data based on components of biological
variation
b, Data based on analysis of clinicians’

opimons any olfghe models should use well-defined and
3. Published professional recommendations descrilfpd procedures.
a. From national and international expert  * To facilitate the future debate on the setting
badies of angyuical quality specifications, there is a
b, From experi local groups or individuals need Bor agreement on concepts, definitions
and terms,

Edited by The Scandinavian Society for Clinical Chemistry

4, Performance goals szl by Therlf is a need for continuous improvement
a. Regulatory bodies in e exchange D_f _':n.l'anna.tinn on quality

b. Organizers of External Qualily Assess- ﬁ:r between |:l13n|.'al l?lbm—.almy profes-
ment (EQA] schemes siiffhals and_ 1..h.= diagnostics mdus{ry‘_ and
between  clinical laboratory  professionals

3, Goals based on the current siate of the art the users of the laboratory service,
a. As demonstrated by data from EQA or IFCC, [TUPAC and WHO kindly sponsored
Proficiency Testing scheme /the Conference but it must be noted that the
b. As found in currenl publications on Consensus Statement reflects the views of the
methodology. / presenters and registrants who participated in
the Conference and does not necessarily repre-

Mw available, and when appropgge for sent those of the sponsoring bodies.

~ . 585
= Tricht _ slidec_aTS.Ken
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Tr € hgprhoCack ho [ qidgt r

tham ¢ h |

Ani Qu g3 |7 c¢cfn thilt
iC8c kholng gi8&8 tr  tham chi JJu ph¥
I'B3ung ch_ n g hi n t L."cfli::(g::: ?(;:&Ejg;wn Reference Intervals

“Graham RD Jones,l Antony Barker,s Jill Tate,: Chen-Fee Lim,s Ken RobertsonJ

ICg8c ph€ehng phs8p ngi Ny nmnauo

I C § C d ©n S : i g | n ( Table 4. Practical 1ssues with common reference intervals.

1 Ch blt | e_ ng C.a Cc8c 1. Organise and support a body to oversee the
tham chi Ju ph t ht project. n
c. a Cc8c b Un g c h n c| 2 Develop agreed statistical approaches to W
| 5|y I € ¢ c h ¥%n g development and application of common

reference intervals.

V2 d. t ehng t N k| 3. Obtain quality local data for reference |

intervals.

4. Publish common reference intervals and

criteria for use by laboratories.
5. Overcome inertia in laboratories and

encourage wide-spread adoption.
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1. ARQAG T Auckland Region Kiinisk Biokem 1 Norden | 2 | 2003 10
Quality Assurance Group i Reference intervals for 25 of the most
New Zealand frequently used properties in clinical chemistry
Proposal by Nordic Reference Interval Project (NORIP)
2. SlQAG T Southern Island Pal Rustad (prustad @furst.no), Fiirst Medical Laboratory, Oslo

Quality Assurance Group T
New Zealand

3. NORIP i Nordic Reference pathologyTarINOoyEE -k

working fo-harmonl ndards in UK pathouu,y“

Interval Project - Scandinavia Phase 1 Results

The table below shows the recommendations that resulted from the work

of the first phase of Pathology Harmony. Only those proposals which met
4 . U K H ar m O ny - U K with overwhelming acceptance at the final meeting in November 2007
have been included in the recommendations.
5 . AAC B - Au Stral aS | a Code No. Analyte Lower/upper limit (S
PH 07 001 Serum Sodium 133 - 146 mmol/L
PH 07 002 Serum Potassium 35-53 mmol/L
. . PH 07 003 Serum Urea 25-738 mmol/L
6 . SO nic - AU Stral Ia PH 07004  Serum Chloride 95— 108 mmoliL
PH 07 005 Serum Bicarbonate 22-29 mmol/L
PH 07 006 Serum Phosphate 0.8-1.5 mmol/L
7 Other PH 07 007 Serum Magnesium 0.7-1.0 mmol/L
. PH 07 008 Serum Albumin 35-50 g/L
PH 07 009 Serum Total Protein 60 - 80 g/L

PH 07 013 Serum Osmolality 275 - 295 mmol/kg
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Phan c blgack h o [ gidgt rtham c h i

M ¢ Nguyént dic Gi _hiYthamc hi JJuKh o [ gigt r
L chung
1 KJ]q u [am sang
2A Bi Jhiensinhh

2B K h [sat lam sang

3 Khuydimn
chuyén mon

4 Proficiency survey

5 State of the Art
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Klinisk Biokemi i Norden [ 2 | 2003 10

Reference intervals for 25 of the most

frequently used properties in clinical chemistr
Proposal by Nordic Reference Interval Project (NORIP

Pal Rustad (prustad @furst.no), Fiirst Medical Laboratory, Oslo

NORIP Reference intervals

CAL Quality
Component Unit goal Calculated 0
Target Gen- Serum Plasma (Li heparin) Serum Flasma
value | Source | Bias der Tow [ soeo | High | s N Tow | aweo | High | smwn ] Tow | Wigh | Tow | High | Comment
365 | mzmwy | 479 [ arseme | 1010 358 |[aszass| 472 | wsasr [ 452 36 48
Albumin e 4052 NTP 21% M 454 | 425 | 1248 454 | asiasm | 580 45
M4 | msus 450 35 | meas 244 i
Bilirubin umoll B3 DGKC [ 66 % M 47 4550 24 zal-251 | 2738 a1 4754 28 2324 | BRT 5 25
Calcium mmolL | 2.266 NTP 14% M 217 | ewzie | 281 | zso-zs2 | 2560 215 |z1z1s | 248 | zerzso | 124 215 251
. ] 220 | z1mza 24T | zec2m | 138D 217 |zwzis | 246 | zeszae | 623 217 247 =Ca+0.020x{41.3-Alb) where
Caletum menalll. | 22816 i T80 2o | DD 252 | zmzn | 58 253 is the albumin median
18-29 280 | emam [ BI8 | sosx 674 295 |ziean | 588 | smesz | 36 29 61
Cholesterol mmoll | 490 NTP 30% M 30-49 343 | amass | B92 |errras | B4D 335 | zinas | B7S | saqoe | 368 EE] [}
402 | smaus [ TBT | 7rzam | 1216 388 | zieam | T35 | razvez | GIB 39 8
r 18-59 51,1 mzszo | B41 | szosio | 1081 505 | eraszy| BTS | sascod 64T 50 90 See table 3 and plot of enzymatic-,
. . . - 310 Vitras - and Jaffe methods on NORIP
Creatisin uall ™8 NI 1% M 636 | czsgaz | 1000 |oerms| 026 624 | ooreay | 1007 |esciar| 397 60 100 home site (1)
- i
Iron umol/l 21,16 NTP 54% F 92 5295 3T | zaoms | 2309 9.0 8194 ExN RLBDH 1076 9 34 Results <6 umol/1. removed
0,11 ooE01z [ 050 | n4soss 162 0,12 061 56 0,10 0.50 (Oestrogen users and iron <6
Iron saturation LT i | F 014 | onan 13 015 o/l removed
M 016 | amarr 057 | asian 369 0,14 0.59 &0 0.57
M 398 is4e0e | 5,99 | swan 918 418 | e1aam | 620 | sizosz 527 40 60 4.2 63 [Fasting [>=12 h}
Glucose mmolL | 4464 NTP 17% F 3894 | asiaos | 587 | sessm | 482 413 [asras | 612 | sesmw [ 271
M 407 | aman | B2 436 447 | a3aass | B5 | sisem [ 256
F 102 | owmom | 261 1379 104 fooe1os | 268 | roszm | 644 Lo 27
HIDL-cholesterol manolL ] 1331 NORIP ] 3.0% M 083 |omom | 213 1222 | 080 |oisoss | 214 | amza | 586 (5] 2.1
Potassium mmol. | 374 NTP 23% FM 361 | zmacz | 464 | asass | 2608 34T [a4s3e [ 438 | amzaw | 172 a6 46 35 44 |See table 2
124 | 1osam | 428 | owmem | 275 121 |ose1ss | 400 | assam 144 12 43
IDL-cholesteral mmoll 29 40% M 139 | 1ees [ 4TI 438511 an 147 Ls1el | 425 | 3ssass 150 L4 47 LDLchal =cholesterol- HDLchalesterol-trig
198 | 1ma2 | 535 [sisser [ 570 184 [17220s | 508 | emwsss [ 35 20 53 ides/Z, where trighycerides is <4 mmol/L
Magnesium mmol/l | 0797 NTP 267 M 071 071 094 | pszoss | 2123 0.71 onarz | 083 | osiom 943 071 0.04
Sodium mmolL | 1374 NTP 0.5 % M 1367 [133-1268) 1448 Jias1es1| 2642 1367 oess-ryf 1438 |1an4nzs 1201 131 145 144
F 085 | oseosr [ 148 | ess | 1365 076 | oizars [ 141 Larias | GIB 085 1,50 0,76 L41
Phasphate mmol/L | 103 DCKC | 54 % 075 | oman 151w | 670 071 |oesars| 153 | resise | 208 075 165 071 1,53
M 133 | 13139 | 558 123 | ue1m 2m 135 L3
Protein gL 67.1 DCKC [ 21% FM 624 | ceosz7 [ F18 | 7rsms | 1085 643 |camees | TO5 | rezsoo [ BTT B2 T8 64 i
NORIP M 489 | 4ssson | B34 | miissd G568 474 | sa7a3z | TIB | 760845 136 49 83 47 80  |Destrogen users removed
TIBC umoll BB.O FCC | 48%
transarrin)
Triglycerides mmol/L 1,31 DCKC | 71% mM 047 | osoes | 260 | z3sze 1203 045 odzoas | 238 | 2mozss T04 045 260 Fasting (>=12 hours)
; 266 | 2ar2n | BAL em-en | TGl 258 | zz72 | B24 | smom | 276 26 6.4
- ; - a 30 | aesram | 70T | 7esaams | 58S 305 |zee3m | TAD | rzzam [ 248 31 K]
{rea meclll| AR ) NI 0% 321 |oan | BI6 |7eae | G40 | 821 |swan| BOB |rwaw | Z2 | 42 | BI
M 364 | awam 538 346 | zmam | BO6 | 7erawm | 230 35
154 us15e | 350 M0-365 780 160 142168 365 LT 280 155 350
Uric acid wmot | 2002 | wp | 72% | F ENEE FRERNEEG [ 00|
M 231 msze | 405 456-481 1232 227 znzs | 482 55502 | 503 230 480
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+/- 2 mmol/L
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