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1. Céc khoang gia tri tham chiéu
—  Phat trién cb dién
—  Cac hwong dan CLSI
—  Gian tiép — Bhattacharya

2. Céc sang kién chat lwong
—  L6i sau phan tich
—  Tiéu chi Stockholm
— Hoa hop

3. Cacdu an vé khoang gia tri tham chiéu chu g

—  Cac vi du trén thé gioi
—  Tinh hinh hién tai

4. Tbéng két '
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Loi cam on

» Mét sé slides trong bai trinh bay nay dwoc cung cép/ dwa trén
bai trinh bay “the 2012 Pathology Update” vé cdc khodng gid
tri tham chiéu chung cua Tién si Ken Sikaris

* T6i trén trong cam on Tién sT Ken dé déng y cho phép st* dung
cdc slides do trong bai trinh bay nay
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Khoang gia tri tham chiéu

Binh thwéng co thé co6 3 y nghia:

1.  Phan bd chuan (toan hoc)

2. Chung hodc théng thwérng hodc dién hinh

3.  Khdéng mac bénh (khde manh)

Hién nay, Dai gia tri tham chiéu (Reference Range -
RR) dwoc thay thé bang thuat nglr Khoang gia tri
tham chiéu (Reference Interval — RI)

RR = RI

2012 Vietnam Chemical Pathology Course



Khoang gia tri tham chieu
« Twong ng vo&i cac div
liéu vé bién dbi sinh hoc
gitra cac ca thé

+/-2.0 6 = 95.4%

+/-2.236 =97.4%

- Dua trén phan bd chuan

« Thong thwdng vung

A - A I p—80 pu—20 p %..ff_ Mmoo+ (; pt20 ) w4 3o
trung tam chiém 95% tirc | . _Eg;/_ ai |
la 2.5 - 97.5, 5% dan sb | codni il

nam ngoai khoang nay

Dai gia tri tham chiéu: Hon la
khoang gia tri tham chiéu can thiét
do cac bang chirng vé két qua lam

 CAac két qua bénh nhan
néu nam ngoai khoang

gia tri tham chiéu (RI) sang
thwong dwoc danh dau ) ]
la “khdng binh thwong” Gia tri thay doi tham chiéu co y nghia

(RVC: Reference Change Value):
= 205 x Z x (CVa? + CVi?)0>
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Sw bien thién két qua bénh nhan

Tong bién thién
(gia tri tham chiéu dwoc do)

Bién thién
gitra cac the

SD Bias Bién thién
sinh hoc

SD = Standard Deviation: D¢ Iéch chuan
Bias: Sai so

BMIT University 2012 Vietnam Chemical Pathology Course



Anh hwéng cta bien thién sinh hoc

Patient
Preparation Wrong
Patient
Inappropriate

Reference Range

Sample
Technigue |

Stress
Sex
Age

Drugs
Medical
history

Food/Drink .

-{n] i Biological
£E A LABORATORY
=] ﬂ\ Variation ‘
Misreported Mis?:;?'te:ill‘iang
\ Analytical /
Problem

So d6: Tir White & Farrance CBR 2004

RMIT University

- Can nhac cac nhom
tuoi khac nhau

- Co thé lién quan dén

| Y A |

gioi:

* So sinh

« Tréem

» Thanh nién

* Nguwdi trwdng thanh

. Ngudi gia
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Bien thién sinh hoc

(Biological variation)

Ngoai kiem soat ca nhan Do kiem soat ca nhan

> Tudi - An kiéng
- Gigi - nhin déi, s bira an, (glucose, lipids, phosphate)

— Estrogens . Thuc")c

— Androgens ) .

. . 2 . 2 - chong ddng kinh, tranh thai dwdng uong (theo don)
* Hinh khdi co thé (Hinh the) - Vitamin C, ca phé, rwou, thudc la (khdng theo don)
- Cac yéu to vé gen . Tw thé

- Céac yéu t6 sinh ly
— Trong chu ky kinh
— Trong th&i gian mang thai ddi 10% t&i 15% (proteins & cac chat gan két)
— Man kinh
- Cac yéu td hang ngay, nhip sinh
hoc ngay dém
— cortisol

- drng hodc nam nghiéng, néng dé trong méau thay

° Thé dl_JC (lactate, GH)
 Trang thai tinh than (cang thang, thi ctr)

* Ga ro (néng dd trong mau)

RMIT University 2012 Vietnam Chemical Pathology Course



Bien thién sinh hoc
Cac yéeu to cau thanh sw biéen thien

Thay déi ndi ca thé - giira
cac cac thé
< >
Tong bién thién sinh hoc

BMIT University 2012 Vietnam Chemical Pathology Course



Khoang gia tri tham chieu
Cac thanh phan cau thanh sw bien thién

Tong bién thién
(Khoang gia tri tham chiéu)

RMIT University 2012 Vietnam Chemical Pathology Course



Sw bien thién ket qua bénh nhan

Sinh hoc

RMIT University 2012 Vietnam Chemical Pathology Course



Anh hwéng ctia D6 phan tan Phan tich 1én

Khoang gia tri tham chiéu

Plasma Sodium mmol/L

Do léch Do léch Téng do Khoang

chuan chuan léch gia tri tham
sinh hoc phan tich chuan chiéu

Biological | Analytical | Total | Reference

SD SD SD Interval
3.0 1.0 3.2 135 -147
3.0 2.0 3.6 134 - 148
3.0 3.0 4.2 133 -149
3.0 4.0 5.0 131 - 151

Téng SD = \/ (SDbioI2 T SDanalz)

RMIT University

Analytical Sodium mmol/L
SO 1 —
2 ' '
< >
3
——
4 125 13 145 155
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e B B Biological Desirable
Dw Ileu blen Variation specification
thién sinh hoc ot O Vg ) BY | TEM)

- 5- Calcium 19 28 1 08 24
. . A U Calcium, ionized 17 22 09 0.7 2.1
Co s& dir liéu vé bien thién — " " s s "
sinh hoc: s Cholestera ( 54 |) 2] C 2.7D 4 85
- Lan dau tién dwoc gioi s Creatinine 53 142 27 38 2
th|éu ta| H6| théo Dang S Glucose 57 6.9 29 2.2 6.9
thuan Qudc té Stockholm B- Hematocrit 28 6.4 14 17 41
V‘é Chlén |U’Q’C Thiét Iép B- Hemoglobin 28 66 14 18 41
tl'nh néng ky thUét Chét B- Hemoglobin A1 C QL) 5.1 ( 1.7 ) 15 43
lwong phan tich trong - HDL cholesterol 71 197 36 52 11
phong xét nghiém y khoa : Lzzzte ZZZ 1?: 122 1: 32:
. 0 | | , , ,
¢ Scan J C“n Lab InveSt B- pH [H+] 35 2 18 1 3.9

1999;59:475-586 B- PH (pH units) 02| - 0.1~
A . i S Potassium 48 56 24 18 58
‘ 2012 phlen ban thU’ 7 bao P- Prothrombin time 4 6.8 2 2 53
gém >320 chat phan tich BEntr- | Sodium 18 124 09 3 46
5- Sodium 07 1 04 03 09
5- Triglyceride 209 372 105 107 279

http://www.westqgard.com/biodatabasel htm
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Sw phat trien cac khoang gia tri tham chieu

Céc protocol ctia IFCC va Can thiét phai c6 mét bd céc tiéu

CLSI goi y t6i thiéu 120 ca thé chi lwa chon, gitp xac dinh rd

tham chiéu cho méi mau hay cac thé nao nén bao gébm hay

phan nhém loai bé ra khdi nhém cac ca thé
tham chiéu

Tiéu chi phan nhom (gidi, tudi, nhin déi...) 1a can thiét

RMIT University 2012 Vietnam Chemical Pathology Course



Céc tiéu chi co the giup loai trte

- C4c yéu td nguy co
—  béo phi
— cao huyet ap
—  c4c yéu to di truyén da dwoc phat hién

- Cac trang thai sinh ly dac biét
— mang thal
— tap luyén qua muwc

- Bénh

- St dung cac chat co dworce tinh
—  thudc diéu tri bénh
—  thudc tranh thai dwdng udng
—  rwou, nicotine

RBIT University 2012 Vietnam Chemical Pathology Course



Pinh nghia Khoang gia tri tham chiéu

(Reference Interval — RI)

Cach tiep can trwec tiep Céach tiép can gian tiép
1. Tailiéu trong Kit thudc th 4. Bhattacharya

—Cho rang tap hop con dang ké
trong cac két qua phong xét
nghiém la tr cac bénh nhan

3. Cac nghién ctru lich st noi khong bl anh huong™

bd —SyJ dung bién phap théng ké ,
' deé thiét 1ap phan nhém dan sé
“khée manh”

2. Cac bép cao khoa hoc da
cobng bd/ Sach giao khoa

— Céc nghién clru Hwéng dan

tuan thu.(eg CLSI C28:A3). _“anh huwéng do bénh” so
—Cac nghién ctru Pre-guideline sanh v&i “khong bi anh
—Cac nghién ctru Pre-historic huwong”

RMIT University
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Céac nguon chung dé “Tiep can trwec tiep”

neu Rl mé&i dwoec yéu cau

Tai liéu kem theo
Hop thuoc thir

- D& xay dwng RI can nhiéu ngudn lyc * Cac nghién cteu da dwoc cong bod
. s L i vé RI thwdng dwoe str dung trong
* Cho dén nay, phan nhiéu la dwavao 3 ligu kém theo kit thudc thr cla

Cac div liéu da cong bo

cac nha san xuét thiét l1ap RI nha san xuit
- Tat ca kit thudc ther nhin chung déu  « Tap chi khoa hoc hodc sach giéo

tuyén bo rang Rl nén dwoc thiét lap khoa

boi phong xet nghiem - C6 thé htru ich d6i voi cac nhom
- Piéu nay giup gidm nhu cau nhan dan so dac thu

lwe bang cach: - CO thé khac biét theo phwong

— So sanh két qua bénh nhan gitra phap
phwong phap méi va phwong phap ci

2z - Cac RI dwoc cdng bd nén duoc
— Gl €] (R xac minh b&i phong xét nghiém
- C6 thé s dung:

- Chuyén dbi RI

RMIT University 2012 Vietnam Chemical Pathology Course



Cac nghién ctru RI tuan thu CLSI

*CLSI/IFCC

Vol 28 No. 30
Replaces C28-A2

C28'A3 Defining, Establishing, and Verifying —
, o Ref Int Is in the Clinical
Thang 11 nam 2008 T sBorstorys Apgroved Giilsiibe—
Third Edition

~Cdng bd

—Lwu hanh ncf)i,bcf)
(chwa cong bo)

This document contamns guidelnes for determining reference values and reference
mtervals for quantitative clinical laboratory tests.

A guideline for global application developed through the Clinical and Laboratory
Standards Institute consensus process.

CLINICAL AND 7

/ LABORATORY , ‘
STANDARDS :
INSTITUTE"
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Chuyén doi RI: So sénh cac hé

thong phan tich

1. Sw phu hop gitra cac phong xét nghiém RI tham chiéu
2. Céc yéu to tién phan tich la twong doi gidbng nhau

3. SE_J’ twong dong ctia phwong phap phan tich: nghia la cac
két qua xet nghiém c6 mirc do twong quan cao nhung co
mot sai sO theo ty 1€. Vi du:

y = 1.50 x - 0.832, r2 = 0.990
Két qua 100 voi phwong phdp cii sé la 149 véi phwong phdp moi
Két qua 500 voi phwong phdp cii sé la 749 véi phwong phdp moi

4. Sy twong dong trong cac dobi twong dwoc xét nghiém

5. Xac nhan

RMIT University 2012 Vietnam Chemical Pathology Course



Xac nhan chuyén doi R

CLSI Chuong 11
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.

RMIT University 2012 Vietnam Chemical Pathology Course



Xac nhan chuyén doéi RI: So sanh

Dan so6 thir nghiém muc tiéu
CLSI Chuong 11.2

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
binomual distribution.
N=20
18 hoac nhiéu hon phai roi vao khoang gia tri tham chiéu
« Tiép can nay sé hiéu qua néu Rl dwoc ap dung cd gidi han
mot cach thich hop. (vi du cé thé so sanh duwoc do lap lai)
« Cing can cung mdt nén tang chinh xac
« D6 I1ap lai giam la mbt van dé doi voi tieép can nay
« Giam Cuvi - Eg Collection/Transport
« Giam Cva - Eg Within run

RMIT University 2012 Vietnam Chemical Pathology Course



Han cheé cua

luat 18/20
1. Phat hién sai sot

2. Phat hién do lap lai

3. KHONG phat hién
do lap lai giam

2.5% 2.5%

2012 Vietnam Chemical Pathology Course
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PDDISTRIBUTION

An approximate method of solution
distribution
adeqguately separated.

« Khai thac di¥ liéu

* Ly twédng cho cac phong
xét nghiém lon

* Phan I&n dan s6 ngoai tra

* Sonic tai Australia da
hoan thanh viéc nay

« Két qua = Rl can ddi

RMIT University
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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). Trich tiur slide cia TS. Ken
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Rl ngwoi triee'ng thanh Sonic “Bhattacharya”

WOMEN AND MEN

WOMEN
ANALYTE
40-49 60-69 30-39 40-49

| 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 | 60115 60-120 | 60-125
| AnionGap fag | mmolL 0o 10-20
| 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 ’ 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
| 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 T pmolL [ 7 ; 9-19
| Tri-iodo thyronine |3 | pmoll. : 2660 S | 772'.3~5.‘7 e

Fnliwanca Filanvals comect al lime of prirsng Febnusy, 2000,

Trich tir slide cia TS. Ken

RMIT University
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Rl thal phu Sonic “Bhattacharya”

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 \ /L 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)

Trich tur slide cia TS. Ken
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Rl bé gai Sonic “Bhattacharya”

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 IR “ fsi : et £
| Myroteopin [TsH wn | < 08 sE OB S 05363 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)

Trich tir slide cia TS. Ken
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RI bé trai Sonic “Bhattacharya”

REFERENCE INTER

ANALYTE
aM 12M | 2Y

Sodium | Na mmol/L | 132-147 l 132-145

po'aégi""'“* - | ;(7 X mmol/L 3661 l i 36-58 ] i 3555 R
| Chioride | o - mmolL - ) 95110

Bicarbonate | HCO3 | mmolnL ! s | wva | 17-29 [ a9 | 2131
Urea : Urea mmol/L : 15-85 t 2065 i 2565

Creatinine Creat | umoliL 2075 20-35 | 240 20450 s | wes | ww | a0

Anion Gap l AG = mun-l/L ;i 10-20
| Total Bilirubin } TBILﬁ ! imroI/L : <200 i <100 { <20 1 2-10 i 2-12 315
i Conjugated Bilirubin ceiL umol/Lig <7
’ Alkaline Phosphatase ALP- | iU/L 120-350 > i 120-300 E 120-350 100-450 } 90-350
i Gammaglu!-tra-ns(erase | GGT | | 5-150 5120 i 5-60 | 5-40 5-20 5-30 ‘ 5-40
| AlanineTransaminase ! ;ALT >-| ;IVU)L_ ¥ 5-35 5;30 ! 5-40
| AspantateTransaminase | AST 1w | 20100 ] 0 2065 Exy Wzov-f?s l 15-45 10-40
! Total Protein iTP gmL | 50-67 l 5070 JL 5773 | 5075 | _G1-75»i 6277 l Ta 6379 { 65-80 E 66-82
| Albumin | Alb gmiL | 35-48 37-48 38-48 39-49
| Globulins Glob = : gm/L | 13-25 ] 15-30 l 18-32 | 20-33 i 21-35 22-36 22-38
| Total Calcium TCa | mmollL | 2.30-2.60 2.30-2.75i2.30-2.7u' 225:2.65
| Corrected Calcium {cca | mmollL [ 230280 [ 3 ; 230275 g.so;a7plz;ag:§.§§’; ; _ : _ﬁ_i;___‘ 228000 _:_‘ e A ST R
| Phosphate | P04 | mmoiL I 1023 [ 1020 | o 1.04.9 [ 107
| uric Acid Urate | mmolL | : B 0.10-030 S R T } 015035 [o16040] 018045  [o20-00
| Lactate Dehydrogenase LD U 150-600 ]150-400] 5 g 120300
| Creatine Kinase i CK . 40-200
' Lipase i Lip L 5-55 ; % 530 |
4 Amylase ;Amy (SR 0-10 l 0-20 :
| Iron I'Fe umol/L
': Transferrin Tl gm/L
| Transierrir; éa!;ra!ion FeSat 9%
i Ferritin : Fer | ug/t
| Thyrotropin [Tsn  |wn | <2 |  0sss
| Thyroxine ' T4 ‘ pmol/l i 3; S 114195 %, e
i Tri-iodo thyroginer :GTS pmol/L 1 4.3;7‘8

Fusfieence ¥ilarvals comect At tine of printing (F ohnsary, 2009)

Trich tir slide cia TS. Ken
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Phan dau cai thién viéc cham s6c bénh nhan

Nguon goc cac sai so XN
... va anh hudng dén viéc cham soc bénh nhan

pre-analytical post-analytical
Plebani, 2006

Forsman, 1996

Slide from 2010 AACC presentation by Christopher Price and Andrew St John, “Disruptive Innovation: Opportunities and Implications for Laborato
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Khao sat nam 2011 cua AACB:
Rl cao ho'n cho Potassium

¥
11.5 % (3 11.5 % (3)
7
| I I
! T T T
L S i N T = ) L A o
i } 5 I ] B i 5 4 B 5 L 3

Trich tw slide cua TS. Ken (Data Courtesy Julie Ryan
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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.

RMIT University 2012 Vietnam Chemical Pathology Course



Clin Chem Lab Med 2004;42(7).752-757
Clinical interpretation of reference intervals and reference

- —_— — _— — L] — L | — f—
— — — [

= - ~~~~
Geurge’(_lfl(lae -

L-~ If laboratory testing methods+
,’ could be harmonized, |laboratories could potentially|
\ | share reference data to make these data more| ,

1 7’
|TQI|at3Ie. -

_—

Sw hoa hop: (Pinh nghia RG)
«  QuA trinh théa hiép c6 di dén thoa thuan cho mét tiep can chung?
- Trong boi canh cua phong xét nghiém y khoa, diéuv nay lién quan
dén théa thuan vé cac qud trinh mang lai sw twong dong hwéng
dén muc tiéu cai thién két qua bénh nhan.

RMIT University 2012 Vietnam Chemical Pathology Course



Ly do

STRATEGIES TO SET GLOBAL

: CéC Xét nghlém lém Séng QUALITY SPECIFICATIONS IN
dat dwoc sw can doi va LABORATORY MEDICINE
chuan hoa sé mang lai sw .
twong dong cho cac két y .
qua gila cac phong xét Noetiorum,

1A Karolinska Institutet
ng h Iem Stockholm April 24-26, 1999

- Diéu nay giup viéc dién b , 5
giai két qua cho bac sTva 'i,;;/zoLINSKA_
bénh nhan dé dang hon witiTET: =

- Cai thién viéc cham s6cva =
két qua I1dm sang

Trich tur slide cia TS. Ken
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Scand J Clin Lab Invest 1999, 59: 533

Consensus agreement
D. KENNY,* C. G. FRASER,¥ P. HYLTOFT PETERSEN,; & A. KALLNER§

*Department of Clinical Biochemistry. Our Lady's Hospital for Sick Children, Dublin, Ireland:
fDiirectorate of Biochemical Medicine, Ninewells Hospital and Medical School, Dundee,
Scotland; {Department of Clinical Chemistry, Odense University Hospital, Odense, Denmark;
and §Dcpartment of Clinical Chemistry, Karolinska Hospital, Stockholm, Sweden

The Scandinavian Journal of

Clinical & Laboratory
Investigation

The Editors of this special issue of the Scandinavien Jewrnal of Clinical and Laboratory Tnvestigaiion
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
provide & vehicle for reaching consensus on the setting of global quality specifications in laboratory
medicine. Thiggobi® M v Mmchicved and lively constructive debate after the presentations were
cumpl?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

Scand J Clin Lab Invest-Vol. 59— No. 7-—November 1999

Edited by The Scandinavian Society for Clinical Chemistry

RMIT University

The main outcome of the Conference was

agreement that the following hierarchy of

maodels should be applied to set analytical
quality specifications,

1. Evaluation of the effect of analytical perfor-
mance on clinical owtcomes in specific
clinical settings

. Evaluation of the effect of analytical perfor-
mance on clinical decisions in general:

(=]

u. Data based on components of biological
variation

b, Data based on analysis of clinicians’
opiniens

3. Published professional recommendations

a. From national and international expert
badies

b. From expert local groups or individuals

4, Performance goals szl by

a. Regulatory bodies
b. Organizers of External Qualily Assess-
ment {EQA) schemes

(3

. Goals based on the current state of the art

a. As demonstrated by data from EQA or
Proficiency Testing scheme

b. As found in current publications on

methodology. /

%:re available, and when appropggMe [or

~ -

b

2012 Vietnam Chemical Pathology Course

t‘e]s. The concept of such a hierarchy is

scribed in o a recent Editorial in Clinical

Chemistry in which the relative merits of the

abe models are discussed (Clin Chem 1999,

45; "321 =3). This heerarchy has also been

propaged by the [SOVTC 212WG 3 subaroup

an I::"Is]j'tics.l Performance Goals Based on

Medical Needs” as the basis for the ongoing

revisi of [SWCD 15196, The following

matters Weere also discussed and agresd.

# The agove hierarchy includes currently avail-
able dels; however, new useful concepts
will undoubtedly evolve. Implementation of
any olfghe models should use well-defined and
descri procedures.

# To facibitate the future debate on the setiing

of angyuical quality specifications, there is a

need agreement on concepts, definitions

and terms,

Therl is a need for continwous improvement

in tfle exchange of information on quality

issges: between clinical laboratory  profes-

sitl:ls and the diagnostics industry, and

between  clinical laboratory  professionals
the users of the laboratory service,

IFCC, [TUPAC and WHO kindly sponsored

/the Conference but it must be noted that the

Consensus Statement reflects the views of the
presenters and registrants whe participated in
the Conference and does not necessarily repre-
sent those of the sponsoring bodies.

Trich tir slide cia TS. Ken




Trwong hop cho Cac khoang gia tri

tham chiéu chung

- Diéu gi la can thiét:
—Céc khoang gia tri tham chiéu phu hop

Clin Biochem Rev 2004: 99-104

—Béng ch l]’ng hlén tal cho théy The Case for Common Reference Intervals
, , w K ” *GrahamRDJones,lAntony Barker,s Jill Tate,: Chen-Fee Lim,s Ken RobertsonJ
—Cac phuong phap “giong nhau
—Cac dan Sé) “gi('jng nhau” Table 4. Practical 1ssues with common reference intervals.
—Chat '“’C-_”Dg cua CaCA kho‘ang g;a tri 1. Organise and support a body to oversee the
tham chiéu phu thudc vao chat lwvong project.
cua cac béng ch(yng dwoc s dung dé 2. Develop agreed statistical approaches to
|éy duwoc Chl]ng development and application of common
; i 5 _ reference intervals.
—Vi du: twong tw nhw chuyén giao Rl 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.

RMIT University 2012 Vietnam Chemical Pathology Course



Sang kién ctia cac nhém cho Sw héa hop

ctia Cac khoang gia tri tham chiéu

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

Quality Assurance Group —
New Zealand

"-

3. NORIP — Nordic Reference pathologyliarmMolyVEs &

working fo-harmonisSe standards in UK pathetoaovii—

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

RMIT University 2012 Vietnam Chemical Pathology Course



Phan cap Cac khoang gia tri tham chiéu

Mirc Nguyén tac Gi®i han tham chieu  Khoang gia tri
do ’ chung
1 Két qua lam sang

2A Bién thién sinh hoc

2B Khao sat lam sang

3 Khuyén céo
chuyén mon

4 Proficiency survey

5 State of the Art

RMIT University 2012 Vietnam Chemical Pathology Course



Klinisk Biokemi i Norden [ 2 | 2003 10

Reference intervals for 25 of the most

frequently used properties in clinical chemistry
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

Trich tir slide cia TS. Ken
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Sai so phan tich & Cac khoang gia

tri tham chieu: Sodium

Nghién cru Sai s6

| Pong thuan RR
Koerbin

150
3.0%
o 20 e T e
- * - 146
5 & o, 8
-
§ 1.0% ¢ oo oe @ ” 145 +45 +45 145 48
5 P ® g » 3 o5 ® f
E @ e 4 o} o 0, o
= & &
5 o . S O
g 00% & ¢ e Wt e e
= - RS K 0 2 140
F -10% ® * & w e S
e hd ¢‘ *
o & @
§ =T o o 8o 8 OO o
o -2.0% o--------- F- St oo & 960{5'{{0%'9"{3@' """"""""" 136.7
= & )
R ° 135 e e 15
133
4. 0% T T T T T \
136 137 138 139 140 141 142
130

Median {mmolfL)
ARQAG SIQAG SONIC NORIP UKHarmony

+/- 1 mmol/L +/- 2 mmol/L

Trich tir slide cia TS. Ken
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Sai so phan tich & Cac khoang giéa

tri tham chiéu: Potassium

°>\

Nghién clru Sai s

_ Pong thuan RR
Koerbin

6.0% - 6

L s
w (o]
] 4.0% -+ ° 5.5
el e L] @
g 3.0% e A 53
z 0% ®o0,q & e ,° 5.2 5.2
v2.0% A ° g 'Y . R e 5
E ° K9 $e o 4 %0
& 1.0% - o s - 3 =
uﬁ . b =] }. ’ *8 e . ° : =1
& 00% - RSB $ . g 8% ‘i g @ 4.64
‘_. ° ° aB.29 ° 8 & 4.5

-1 0% - @ ® ©
£ -1.0% ® ° i o % efee ©° S
8 -2.0% | o o o %;Qf ° ‘gggooo . e
£ 3.0% - ° . - O &) g ® ¢ ¢ 4
s 0 ® o, \ P ® ®
S -4.0% - * ®

361
B R T 3.5
-6.0% .
4 42 44 4.6 438 5 52 3
Average (mmolfL) ARQAG SIQAG NORIP SONIC UKHarmony

+/- 0.1 mmol/L +/- 0.3 mmol/L

Adapted from slide by Dr Ken
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Sai so phan tich & Cac khoang giéa

tri tham chieu: Creatinine

Nghlén cru Sai Sé Bc"ing thuan RR
Koerbin '

120

110

105
100 100

90
Zz 80

70

ol
M @
o
e e oé * a0
Creatinine

60

50 511
45 45
al

40

30

40 G0 30 100 120 140 160 180 200 220 240 260
A " ARQAG NORIP ARQAG NORIP
verage {umolfL} SIQAG SONIC SIQAG SONIC

+/- 4 umol/L +/- 10 pmol/L

Adapted from slide by Dr Ken
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Sai so phan tich & Cac khoang giéa

tri tham chieu: Albumin

Nghién ctru Sai s6 Péng thuan RR
Koerbin '

12.0% 4 55
L 3 52

& L *
g eoqf .............. . . 50
z 3 . e’e o > 479 18
: ‘ '. g ® 47
5 0 ° ® c 45 124
= P ®  %9.% =
5] @ ® £
T 0.0% L s IR g6 T a
g g o : o s ot ¥ g <40
g ‘ @ . - 39
s e © % oo 37
R s ‘! ---------------------------- ,._.. " i 365 "
a 35 34.4 by

-12.0% T T . T T r T \ 30

% 30 82 % 56 B 40 R B ARQAG SIQAG NORIP  SONIC  SONIC
Average (g/L) ARQAG NORIP  SONIC  SONIC UKHarmony

+-2 glL +/- 5 g/L

Adapted from slide by Dr Ken

RMIT University 2012 Vietnam Chemical Pathology Course



Sai so phan tich & Céc khoang gia tri

tham chiéu: Alkaline Phosphatase

Nghién ctru Sai s6 Péng thuan RR
Koerbin

200

185.0
180.0 A

165.0
150 150

150.0 A
130 130

115

= 135.0 4
=) 110 120 110
g 12007 % 400 106 4105

[ =
5 105.0
=
0 900

75.0 1

50

60.0 1 36 38 15 36.5 -

344 37 39
34

450 67
300

30 45 5] 75 a0 105 120 135 150 165 130 195 0
Average (UIL) ARQAG  ARQAG NORIP SONIC  UKHarmony
ARQAG SIQAG SONIC SONIC

+/- 5 U/L +/- 20 U/L

Adapted from slide by Dr Ken
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Sai so phan tich & Cac khoang giéa

tri tham chieu: GGT

Nghién ctru Sai so Péng thuan RR

Koerbin

114
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+/- 5 |U/L +/- 30 IU/L

Adapted from slide by Dr Ken
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Tong ket:

Céac khoang giéa tri tham chiéu can doi

-Diéu gi la can thiét?
—~Cac khoang gia tri tham chiéu phu hop
—~Bang chirng hién tai cho thay:
—~Céac phwong phéap “gidong nhau”
—Céac dan so “gidong nhau”
~Chat lwgng cla cac khoang gia tri tham chiéu phuy
thubc vao chat lvong cua cac bang chirng duoc
str dung dé lay dwoc ching
Ban c6 biet nguon goc cua RI ciia ban?
Cé sw khac biét véi nhém doi chirng
tréen cung phwong phap hay khong?

RMIT University 2012 Vietnam Chemical Pathology Course
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