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Estimation of fasting plasma glucose from HbA1c in diabetic patients at
Srinagarind Hospital, Khon Kaen University
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Abstract

Glycated hemoglobin (HbAlC) has been measured to assess glycemic control in diabetic patients in
the past 90-120 days and usually interpreted with fasting plasma glucose (FPG). However, plasma glucose is
related with diet and overnight fasting resulting in discordance of FPG and HbAlC. It has been reported that
the estimated fasting plasma glucose (eFPG) based on HbA1C value can be done with formula; eFPG = (28.7
X HbAlC) - 46.7. American Diabetes Association (ADA) recommends this formula to estimate fasting plasma
glucose in type 2 diabetic patients. The aim of this study was to investigate eFPG and compare with FPG.
Study was performed on 271 diabetic patients who attended diabetic clinic at Srinagarind Hospital, Faculty of
Medicine, Khon Kaen University. The FPG and eFPG values were 140 = 52 mg/dL and 155 * 42 mg/dL,
respectively. FPG and eFPG are moderately correlated in all subjects (r = 0.66, P < 0.001), and in group with
HbA1C = 7 % and HbA1C > 7 %. Statistical difference between FPG and eFPG was found in all subjects (P
< 0.001) and in both subgroups. In addition, 69 % of diabetic patients demonstrated more than 10 % bias
between FPG and eFPG. The results imply that the assessment of glycemic control following FPG should be

considered in conjunction with the eFPG and HbA1C to avoid false hypoglycemia.
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Mean * SD 175 £ 59 193 £ 39
* ANINGAs eFPG = 28.THDA - 46.7
NAMINATOUANUUANANNNEDATIHINAT
FPG waz eFPG wuhnguinedwiavua aguifien p<0.001 p<0.001
HbA manwagiesni 7 % Ne FPG wag eFPG 5B
upnsAusgaiisddymauagy (P < 0.001) & p<0.001
uaaaly g 1 2001 é Q
IR
Y amE W WE W e e
e e i il il s og

J Med Tech Phy Ther e Vol 26 No 1 e January - April 2014

3N 1 wanadeuANNUANGIYeIA FPG tag eFPG

BYNPINTZAL HbA_
C

29



NANIM % bias 5311319 FPG uag eFPG lag
IFmanusmaniosay 10 Whunaaiwui Souas 69 ¥e4
ngudeganianuail % bias snnniesaz 10 lagly

ndu HbA > 7 % wag < 7 % {dedwnil % bias

o

nnanievaz 10 Souaz 74 wag 66 MUAAY (MW

=)

n 2)

@510 2 % Bias uazinnumesgnnimeglugie £ 10 %

% Bias (eFPG & FPG) 519 (%)

QGHEPLERN :

aglugn * 10 % > 10 %
fthei 271 1 83 (31) 188 (69)
HbA <7 % (159 7o) 54 (34) 105 (66)
HbA > 7 % (112 18) 29 (26) 83 (74)

=\ d =
ATAUNANITANE
=1 1 1 o/ 1 g.’l A

NAMIANENINUINA eFPG Tufhaganaviaaiian
155 + 42 mg/dL gandia FPG fdawhiy 140 =
52 mg/dL (M3 1) uaznsaeesamilanuduiusiuly
seauthunana (r =0.66, P<0.001) MmN eFPG N
A FPG wamanfiheianhmaluideamuuuaiiie
MeUADA eFPG $39191A091NMIBABIMNIADUATIVIN
= o Al d'oJ t') 1 1
samldanialasasennhan)ssinangladluwanamn
LﬁauﬂﬂﬁmmnwamimaﬁﬂﬁwmaLﬂuﬂq'uﬁmmquﬁw
malduazngunaruguinmalildmuan HbA WUN
ANNENUTYEIA1 FPG uag eFPG Tunguinian HbA
<7%uaz > 7% Heanad laude r = 0.42 uay

o o £§ (!) 1 U U (C!' v U
r = 0.40 MUY FnNenudiusaldnnngy
] 1 g.ll ] I d' a
MegnamNg (r = 0.66) agalsAmulefinsanna
MIAVANITZAVNMANANANIATIVIA HbA_ WUNH
c
MBI 159 519 (3waz 58) e HbA =<7
C

% WA HILNINUINNATATNEINIAAIUAN
AmuaNmala

awiululdngihowmvmunguilUgiRaua
o o d 1 1 %4 1 é’
MunznYemmdogiaiania nazna FPG Tunguil
g (116 = 28 mg/dL) uaglndifssivar eFPG
(128 * 15 mg/dL) nnhinguiauaumaldlia
(HbA, > 7%) Anunien FPG mah eFPG sn (175

c

+ 59 mg/dL uaz 193 = 39 mg/dL) msnea1 FPG
MANA1 eFPG lumsAnsnilaonadeafunansanyn

03 Bozkaya G® lufihennvmusmasiniisesh
masnin 200 mg/dL wuhilen FPG AN eFPG
uazdenndeafumIAnIvesing theams® iwuh
fthemmmudifumsSnnilsmennaduhadial FPG
st eFPG %ﬁiuLWﬂw@aLLazLWﬂﬂna

uiie FPG uag eFPG lumsanmasaiflndides
Aunagianuduiusiuthunan udnanagounNada
wuhi FPG uaz eFPG uanshafiuachaiifoddaits
lunguihethaiamia duihildihied FPG uag eFPG
eenuInnIan nanageuneaaanu M uanag
A (gﬂﬁ 2) 51ﬂmmnﬁqﬁmmmqmmsﬁwmmm eFPG
wNUNgATRInaINMATyaduIm 2700 Foyauazld
anhmalmein luwasimsanwildhmalumansdn
FuhsaiulUléfen FPG uaz eFPG fisndhaiu 1ile
MUIIM % bias ¥89@1 eFPG Wsuny FPG lagls %
bias 71 10% Wusithvnemunasioes CLIA Wil
Frethaiiiien eFPG shasnn FPG laiiAu = 10 % $1uu
83 78 (3ovaz 31) lunguéoduiavua danilunguil
fien HbA <7 % uag HbA > 7 % wuhilsniu
dhesnoglugdindniesas 26 uag 34 muddy 3
mnganNhumedlsznasesas 70 M eFPG
@9 FPG innaniesas 10 (miwﬁ 2) ooy
fumansAnnveding Heamsd @ wuhiidhed
¥avaz 20 fieh eFPG uaneenn FPG lugndesas 10
naaaie eFPG uaz FPG vaafthennvmnulsanenna

30 MIgImaiansunnduazmenIniine e U1 26 alUN 1 ¢ INAN-LUBIUYK 2557



Auazums ianudeaadestumnailsmennadna
oA gy d L T
sahaziiannfihenlsmennaduasuniauinmala
ani wmmgwund HbA mdsvesiihelsaimenna
=) a [ 2=} é 1 Y ¢ o
Auasuniiamnhfihelsanennaaa

nanamsAnndeduaziiuh FPG veefihe
wmnulRneadiuATINs 1A1gan FPG uand

v A K A A = U
Twundihewumuguinmaldbifide ey
Adldan eFPG amnldeamliinaanimamunuain
aglsimaiiieinsanmsmuguinmailszidunn
i HbA adunuhdihednnunanheseainsany
o C
auinmalegluaiihwminemssnmnld Juilddesndy
minsanmsszdiumsmuauinmalagléan eFPG
IS} A 1 ! d' o/ '
Hanunganrse i mnzanglaanldlugasaindn
nnnMIasinihmalmeiidisiaseangladimesn
Teamsaviaganiszauinmalunanamn Tuvasig
thownruaulneasaiangladlunaandieisns
Tudeajiicins nenmniigasdananldhangladuas
HbA vesauamnlilumsdnnamas@nululsznas
C!' ! o/ (8’9) -d' d’ 1 2 o A d‘ 14
Nuaneenn®? iieNinvesgasuansaiueyh enld
NnMIaIauazmIdmnaiaaiung ey
msauquimaludthennunna FPG uazileariu
Anhmamuuuan Mshe eFPG INANIaNIINAUA
HbA dg
1c

naAnssudsemed

Y9YBUAUAULINATAMIUNNEG UM INNTY
YOUUAY "ﬁaﬁuauunumiﬁﬂmﬂ%ﬂﬁ%%mmﬁm
URIAMssManitugas Iamennadiuasuns ans
uwneenaas wminendeveuudu flianueyiane
Tumsdududeya

J Med Tech Phy Ther e Vol 26 No 1 e January - April 2014

19Nd1591994

1.

Stratton IM, Adler AI, Neil HA, Matthews DR,
Manley SE, Cull CA, et al. Association of gly-
cemia with macrovascular and microvascular
complications of type 2 diabetes (UKPDS 35):
prospective observation study. Br Med J 2000;
321: 405-12.

Hirch IB, Paauw DS, Brunzell J. Inpatients man-
agement of adults with diabetes. Diabetes Care
1995; 18: 870-8.

American Diabetes Association: Standard of
medical care for patients with diabetes mellitus.
Diabetes Care 1999; 22 (Suppl 1): S32-S41.
American Diabetes Association. Standards of
medical care in diabetes. Diabetes Care 2007;
30: S15-34.

Nathan DM, Kuenen J, Borg R, Zheng H, Schoen-
feld D, Heine RJ. Translating the Alc assay into
estimated average glucose values. Diabetes Care
2008; 31: 1473-78.

Bozkaya G, Ozgu E, Karaca B. The association
between estimated average glucose levels and
fasting plasma glucose levels. Clinics 2010; 65:
1077-80.

Iy Aeamad. masziiuaingladlunaidn
naddlulaaiu A veadihelsawmom Tulss
Wﬁﬂ‘lﬂaéﬁh\‘]. ’Niﬁ?imﬂ‘ﬁﬂﬂWiLLWﬂé 2555; 40:
4236 - 43.

Rodriguez-Segade S, Rodriguez J, Paz JM, Camifia
F. Translating the A1c assay into estimated average
glucose values: response to Nathan et al. Diabetes
Care 2009; 32: e10.

Leslie RD, Kilpatrick ES. Translating the A1C assay
into estimated average glucose values: response to

Nathan et al. Diabetes Care 2009; 32: el1.

31



