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As a major health problem worldwide, including in Thailand, several clinical practice
guidelines are established to diagnosis and management of diabetes mellitus (DM). In order
to perform laboratory tests to serve these practice guidelines, several clinical laboratory tests
that play essential roles in the diagnosis and therapeutic monitoring of diabetes should be
reviewed, and laboratory guidelines should be established. Laboratory tests were reviewed by
experts then recommendations for laboratory analysis in the diagnosis and management of DM
based on available evidence derived from published data and expert consensus were drafted,
published, and presented in the American Association of Clinical Chemistry Meeting in July
2000. The guidelines were also reviewed by the American Diabetes Association. Several
recommendations were modified and should be considered by laboratories that provide services
in order to support the clinician effectively. Here, a summary of the recommendations were

reviewed and presented as current laboratory guidelines for diagnosis of DM.
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1. Glucose
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1.1.1 N139ATLAL glucose TwaamNaNay
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11p1a (glycolytic inhibitor) atlunaanussqiaen®
viu arslihannganlsst dusiu

1.1.3 3N lun1sm$931AIZH glucose #l

as el’ 9 d‘l aa o (4'9) ’; <4 ar

zaufldiwannsitada“? ludnidasndsanaiuns
(fasting plasma glucose, FPG) atinetiae 8 dalug An
7.0 mmol/L (126 mg/dL) uazluinidaaanaanislasu
wsanglag (post glucose load) A 11.1 mmol/L
(200 mg/dL) Auudusing asannAuEanas
dl o < 1 .
nnAnAMNLLTUsum NI WluusazyAAA (intra-
individual biological variability) g4 lagiwudtanaie
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durlszBvsansanasuls (coefficient of variation,  UftAn1sRd Ay udlaaiuimau Aaind uazen
cv) gadifeaas 5 - 7 " galulunisessdiassd  Aldlunts@aniuaruguiuivauaiuranisinm
glucose asmuualiilAn analytical imprecision < ANNUUINNIBNANIANTIALIMUUVNANTRLNTNN
3.3 %, bias < 2.5 %, ua¢ total error < .9 %"? (American Diabetes Association, ADA) usinalilu
o s o 24 o oo ar dl
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wwuldagdidlumnged 19 deuntsssaaniatia

al aa o
A99N 1. INTU lUNNTatiateLTmau*

78015 NN LUNSIRARELLIWINY
n# AnUnd uiawnu
1. Symptoms of diabetes® plus casual plasma glucose® 2200 mg/dL
2. FPG (mg/dL) <100 100-125° 2126
3. 2-hour postioad glucose® (mg/dL) <140 140-199° 2200

during Oral glucose tolerance test' (OGTT)

* A ldiunnueTunitiasenma At luiuEuEn 1 Ak Wefiudumiitady sndulunsdi
ixﬁuﬁﬁma'lmﬁaﬂgmti'\ﬁmLfau

2 mmﬂm‘[iﬂmﬁmmﬁﬁﬂﬁm Aa flagzunfeUnd (polyuria) nstnETnuAnndLng (polydipsia)
wasinutinaniaglignunsoesunld (unexplained weight loss)

° i:ﬁuﬁwmang‘iﬂm ! Lfam‘lmﬁlﬁmmiuim'lsiau‘lqdﬁ?"uﬂi:mummﬂﬂﬂ%\mé’az\;mﬁﬂlm

impaired fasting glucose, IFG

¢ wunhlifnlsnunglea 75 ¥y

impaired glucose tolerance, IGT

" ADA ‘lu'LLu:ﬁﬁ‘lﬁ‘l%Tlum?"‘aﬁ'ﬁﬂsﬁﬂfammmmv?wﬁmﬁ 1 usz 2 wnzennlumavhe dlewdy
(poor reproducibility) wsinsAnsaundeiandaliniseaniy uaztianiU I luaudinss e tiade
Ny GDM

eI 2. MamaannaviastfisinasTudieanme Andnd uazAfllunisinauaduauuuu

ANNNANTIIINHIAINLUINIGIAY ADA

518N19 Adn® ATl lumsinmunissne

A wald siaadsulge
FPG (mg/dL) 70-99 80-120 121-140 >140
2-hour postprandial glucose (mg/dL) 70-120 100-160 161-200 >200
Fructosamine (mg/dL) <258 259-279 280-320 >320

HbA1c (%) <6 5-7 7-8 >8
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(hyperglycemia)
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lifestyle)
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(gestational diabetes mellitus, GDM)
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ndneasaa FPG Tull .A. 2003 sunAnTsALAMIY
UUILALLNAT (Canadian Diabetes Association, CDA)
wushldniamsaa OGTT fluniemseaitiadaludn
HAnades wasgRiuanisnsea FPG agjseudng
100-125 mg/dL (5.7-6.9 mmol/L)*" gmfuuuwamislu
n1sitiade GDM 189 ADA 1dasu13Taaununiniuy
& 122
g1 1
1.4 nsamadnssidimanglaalutiaainy

luilaatiulluwusinh i ldnsmsaadiasieid
glucose lutlaaaz ianisguainedilsadnsalyl
aniduanzlunsalindilaedfiasnsld SMBG sae

o A o = v (o8 8 (o3
LATRINANNNY IHasaniANgNFiacusutng
v
atlafimuluunalssmanuislsamalnatiasdes
T uglendn
a esit @ A gy
1.5 nsamadessinldiduvsaiduliae

Tutlaqeiunismaaadiassil glucose AlHiAL

wialduas (noninvasive 3@ minimally invasive
o <3 o o o M Yo

glucose analyses) flafidaaniauazdalildfunnsean
Fu watamihunldluntudnguUnsallunguils
warematiafelFagL 13 luansned 3% dwiusaedng
1a9gUnsalnldlunguilivatauuuuasiteeglu

sENIaNRIWN aee lsAnuilsfunnsSusaslaeesdnig
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DIMTUATEUVNANTBLTNN (the Food and Drug
Adminitration, FDA) 'l#un Gluco Watch Biographer
(Cynus), uaz Continuous Glucose Monitoring System

(MiniMed) %"

danindaing: Avdedernedn FPG ulsaueng
wuinlwAn 60 -100 mg/dL (3.3-5.6 mmol/L) uazlu
&y 74-106 mg/dL (4.1-5.9 mmol/L)? ua:ﬁa’wﬁm
ApAndnadenes FPG ildAnfiasdiiedtadennadiu

Tsatu e nasatiada i lfinausiauiuanslu
A3 1

2. Ketones

ANIAATIZIAT Ketones @runsovinldwalu
Tagnzuazlmden Wunnsnsafiumnibelddyly
n33afENTe diabetic ketoacidosis (DKA) @115y
N93LATIEAN ketones lutladnas uusinlildiite
nisasaaRaniNALAN Ul ulntanay
atinsBeluafind 1 luAufenssd wasannnisiilu
iU (pregnancy with preexisting diabetes) way
Tugiiluimanue s aepssd® uananigilas

WAMINUAITNINITIATIZUAN ketones Tutladnay

=l a ] i ° = 3 = o i I
A19197 3. wallas 7 s ldlunisedagunsnilungunisnseadirsnziinglaanlald

Fnatinaaan®

Technology

Instruments

Transcutaneous needle-type enzyme electrodes

Totally implanted sensors

Sampling technologies

Noninvasive technologies

® Enzyme electrodes

® Near-infrared fluorescence-based
® Microdialysis

® Reverse iontophoresis

® Near-infrared spectroscopy

® |ight scattering

® Photoacoustic spectroscopy
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dafinnaiutedaundu wioe fnnasnanaly
{@anga >16.7 mmol/L (300 mg/dL) agju Fapsast
Wiaia1n17109 DKA 11U pauld a13uu wia
Unnras® ?J’ﬁ'mﬁmm:ﬁ&udw’twqj'ﬁ’ﬂﬁﬁ?mm?
Wind (colorimetric reaction) ﬁLﬁW-}’m ketones Y1
UfjiFeniu nitroprusside (sodium nitroferricyanide)
\WinRaae® ma‘?amﬂxﬁﬁuwéumalugﬂmmLﬁm
(tablet) WFBuOUANATIA (dipstick) arunsnldiy
Adammaramiiulaanazuaziden N1T31ENTURA
meulfiResuanvideauinsesnmindudeFunn
Aped arunsonlasiusednadenlne ldansiu
\daaudie 1y heparin, EDTA, fluoride, citrate, oxalate
s daetnadesiifvtiaiiiafiosnmit 4 °c 1§
w24 dati winifinluzilees serum/plasma azifiu
Funguiunafoidiland dvisamsnss
#vaeis 1un colorimetric, gas chromatography,
capillary electrophoresis, enzymatic \{ufiu asi1als
fin1aas enzymatic 1TuATAFUAMATLNNINTIgA
lusesl §ilRinevio 7 1% Tutlaqriunisnsaiinsed
aansoimawin i dairialennadnyieruns
wnw Fianunsolsiuanisitamsinne lunaszunng
Wee 2 i Inalfinalulafives dry-chemistry test
strip FeldFunnsuansuann FDA lEun Bioscanner
Ketone 184 PolymerTechnology System uaz
MediSense Precision Xtra 284 Abbott Laboratories®®
danindans: laasldAn ketones Tutlagnazlunis
AladauTentuANnIsia DKA feilinsnzananuna
uanl#lunsidiau ) Wu alcoholic acidosis, i
az3rl s et lafnuluduoawmunauanaes
ketones lutlaanqviiauaniia DKA dounauanluiaan
F143B¥UFATeTY nitroprusside &unsaldiilu
maasaaiNBeEEN UM TadtNY diabetic
ketoacidosis (DKA) Winviu fetlimanelianuasn
Anzviun B -hydroxybutyrate (B -HBA) fifluans

uwumeamadmiunisassiiansineiesdfjuamslumsifisde 879
Bawmauluilegin

! 13 v
Aty ifintulugilen DKA AadudaliuuniInlg
WansEamunisine lunisldiiennsifiadauny
- [ o gaaad dl - [
ARRNNEI NI WS lansiaanseined
BHBA 14i#ae“” dwmFuAtdnederes bHBA Tuauinil
g mudause n&N1saneng 1AM <0.5 mmoliL

3. Glycated Hemoglobin

lutlaqiiu ADA uwunh livinnasaiasizsien
glycated hemoglobin (GHb) TagildA1 HbA1C @i
A1 HbATc & ADA Witz fditansinasavie
AransaslsalIIu®? uazmuualininisawmsed
F1 HbA1c il lufihewmauiesian 1 uas 2 NN
18l Lﬁﬂﬂ?zL:‘Jus:ﬁu'l.um?muqmzﬁuﬁﬁm’m WAz
¥an1smsaadanindnilaz 2 Ak iRani1sRanx
nanssnENatesalies (Meef 2)00 ataglsfin
SmIuASTean1sdenIIa HbATC lun1afiiduda
ADA wuztihliunwneilsziiiugilaentlume « 1o dwiy
A HoAlc Ridannisiiasein diiusndwsuan
munnazinsndeunianisnensallsadiloelusves
219 uaclildiduAdlunngaeanisguainm
fulagman (Agned 4) ﬁﬁqﬁn&lluaﬁgmﬁm
ADA flapaliainagainszsiuuzainlag the National
Glycohemogiobin Standardization Program (NGSP)
Feanunsomiuaeyfinensaenes the Diabetes Control
and Complications Trial (DCCT)""™ * uazaanltidan
CV <3 % & 3L intra-laboratory Was <5 % &1uiy
inter-laboratory® inuualWldansarupuatinaias
2 sLAY *7'1'53';51"1Lfaﬁ'wh\:ﬁmﬂuﬁi']z_gquﬂzmﬁ'}ﬁﬁmi
Tiarsiueniu Taarnisdmmsilunewdile
Guaussiadnninielssiu A1TAILIAN
Andn it aliquots (wiivussqaslunann
anadn) Wamiunensifteseiidaauas iy
7 -70 °C vdauundn wusmhWeelfiRneeans
muquﬂmﬂ’\wﬁ'wamﬁwmﬂ {commercial controls)

o - X .
LATVIATENTULEN (in-house controls)
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HbA1c (%) AACE 2002 VA 2003 IFCC 2003 ADA 2004 DA/RACGP 2004“"
3.0-4.0 Normal

4.0-5.0 Normal Normal Target <5.0 Normal Normal

5.0-5.9 Normal Normal Normal Normal

6.0-6.5 Target Action >6.0

6.6-6.9 Target A® Target Target

7.0-7.9 Action Target B°

8.0-8.9 Target C° Action Action

29.0 Action

a, absent/mild microvascular complications and life expectancy >15 years

b, moderate microvascular complications and life expectancy at least 5 years, or absent/mild microvascular

complications and life expectancy 5-15 years

¢, advanced microvascular complications or life expectancy < 5 years

Fufuantiuunafuuzin ADA flapaldan
ANAMLAaINN19ANE299 DCCT'® uay United
Kingdom Prospective Diabetes Study (UKPDS)"®

é’ L 7N ‘5 L o = aa o
uanainduddndinialuideneianildjizeiu
aslusAudniegludeniarsthunldls iduen
fructosamine wiiAAanaaluldFun1sanTy e
anmedayaneadtinnazatiuayuanudniuiees

fructosamine un1azwnsndauluszazaa’®

dafurdansm: ADA luuusih i ldan HoA1c

L e

[ansitadeviransansaelsamany nenzdadl
ﬂnyw‘luémmnﬁaummgm (standardization)
%1l ADA 13ad13aRarldifiannsinaduuiansaa
nraslsaimuaiuAsiaNusuengs il A.A. 1995
aANTANIRUS AT ARTNUAZTAARTTUgATAING
(International Federation of Clinical Chemistry and
Laboratory Medicine, IFCC) #ansannizyine (FCC-
WG) Lﬁﬂfiﬂm?ﬁ'}mmﬂﬁﬂummg’m AUETINNTU

fananafigfeadesann NGSP uaasnsiu o uadld
NARANS HbATC uaz HbAD 13gid e 1duAnansinad
HIMTFIU (reference materials) WATNNUUAITNNS
wmmuﬁﬂuﬁ%‘é’w%ammgm (reference method)
Fukat®® 33989 IFCC HRANAININITIANTEY DCCT
Fau Aepnuznsrunnsaanelilanadenes IFCC
uazrnmsuwaeuanlagdaunisfiissmgnanuuzi
iatlsuanlusnaes DCCT T daunisavaensy
WldAle agluszndranismduniumluszduun

6]j,]a(ii)

4. Genetic Markers
Tutlaqiiudeliuusih livinnasimssidnu
dl dl 2/ s o = o ar kT
Mneodasiuasiugnesy lunisiiladauazguagilos
] [3 dll 1 = o
W adelsimuidedidusslanilunisguaine
Tsauvouluswias Tnganicatnegeluiuinau

afla 1 (A13197 54
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Latvmrmlutlegiu

=l i 1 a Y i o i d .
An919 5. AN@eesantafialsawmausiian 1 lufRudususzauiivile (first degree

relatives) peffilefiflunnuanueiiafi 1 deuany 20 T uazynradiu 1

s d
gAURUMULAZEY 9

8RTIAMMAL (%)

Parents

Chlidren

Siblings

® HLA-nonidentical sibling
® H[ A-haploidentical sibling
® Hl A-identical sibling
Identical twin

General population

22106
56+28

1.2
4.9
15.9

69113

0.3

5. Autoimmune Markers

wid1a=dl autoantibodies wanaEARNL 14
ludilneuveuaiian 1 wineilaf ldmsannsiusa

o = :’/ r:il v

2IAAINANNE annedslaniRldannnisasaa
a o o 1 ) o (41) h‘L o 3 o &
Aampidaldfanndaau” Tuilaqiiuntsinszi
autoimmune markers asgiaavag luszndnaniside
AuATILATAEUY AaruAReselunn suustin 94 lu
N13MTIAINIDEUTBATIAN IAIWTDATIAF AR TN A INTL
lunsguainelugiaaiuwaulaaialy wsuuziin

WildmeaanseeludfidsrasAasiFamsuaauliung

o
1
o =l

Sumdugnsuazilaadwuivouriinh 1A Aiie
antloywiieniuane)iduiu (immune-mediated
type 1A diabetes, IMD)*?

6. Microalbuminuria
WasniwwuduaiuadAgyaeslsala
jeeizqAving (end-stage renal disease)™ faifis ADA
=1 -] ¥ o = L8 N . . ‘ﬂl
AUzt I3 ms el microalbuminuria Wivaiflu
\ Y = H T LR
nsasansavatinteeazais ludilei il clinical
proteinuria (AN919% 6)" 3N 1FealAs NNy
A (semi-quantitative) WiBAUNIWALATIZT
(qualitative) faasiannlnldidaandnfasuas 95 u

dd‘ 172 o = :J/ 1
AFUNIMNALIIN WAZATIAZNINITILATIZU LA LUAS LA
20-50 mg/L fdAtylunsdlfldnauanassiasrinnis
aratnlaedfFuinAAssd (quantitative) Tudes

dftAnsldFun1siusesnninn

t
= L%

vievarnluuvoruaian 1 nazliny
-l

microalbuminuria luszazFuusnilasunisitiade
WAZNINAZENNL microalbuminuria Alinastinadng e

'
a

WiyWuiud dsdunisasaaluuvanusiiah 1 Jq

a a & o

wuzih WiGuidmindieeegludaiadywuguas
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al o a . . . . . .
MA1919N 6. A1RTLE microalbuminuria Was clinical atbuminuria™®

Albumin excretion

mg/24 hour Hg/mim Hg/mg of creatinine
Normal <30 <20 <30
Microalbuminuria 30-300 20-200 30 - 300
Clinical albuminuria (overt nephropathy) >300 >200 >300

TR U Asned Sinnerinuunlsy
4AEREAN CV <15 % uazriwusliiluatnaiiiu
Tugaananiiinus 1w 12 429 wie 24 dalue
WINNINNTIATIEEANIZAT albumin WAKANVIINNS
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ansodatinetlaannziifiugiananlafld (untimed

samples)*

7. Miscellaneous Potentially Important Analylaytes
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low-density lipoprotein cholesterol (LDL-c), high-
density lipoprotein cholesterol (HDL-c) W@ triglyceride
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wazARessianafinlsanaenidaniala (cardio-

vascular risk) luuagiunmau uanaslaemgsei 7 *

d o L J 1 = o
m1s1en 7. szavlniuusvannudessieninifinlzanaandenialalugiosunma

58015 seauleiu (mg/dl)
LDL-c HDL-¢ triglyceride

ngufiRAdEIs

e el <100 >45 200-399

* U <100 >55 200-399
ngufinAadzegeunans

® Tg 100-129 35-45 2400

° Mﬂj\i 100-129 45-55 2400
nquiiiagudeage

e g 2130 <35

* WM =130 <45
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