T — InusAuaDy
INAKANIILNNELLASNILSATNUIUA
JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

M3 MNzNsaaulds G-6-PD Tumsnusniianagtadai6nI19%)
13LAND 6 1N B

[ 4 ) L 4
gl Asfaansal

- \l
UNANYD

masmangnseaeulsd G-6-PD lulsangnnanszdninaliitamalianziidalsna deoese
8alulid SYNCHRON LX® i725 lagldyaien Trinity Biotech G-6-PD misdnmiasaiifiinguss f
A = = oA A ada ¢ = = v ) ada ¢ '
WBANHITIANNIIEDA0VEITIANZH  1asdN¥NEIANNgNABILAZANNINNIY09ITIAZE WD
HANNQNABY uazANNNUiA TaaA1 within run uag between run CV W31 normal control Wiy
Soway 1.43 wag 4.82 uwaziamnuiesas 7.14 uaz 9.35 WU deficiency control MNAAY 118
AnvSeuieunamIngnIenidieiaies SYNCHRON LX® i725 /135 methemoglobin reduction
(MR) test Tugnagraudendluaingsin amw 30 Neuazdvgdeamsnimasusniia 20 Mg wuh
fina oandosnu nande flugl 2 1eNinansIn MR test 11 deficiency fagdutenlsd 0.2 uag 0.5
U/gHb uaziinmsn 5 1187 Winans19 MR test 11y deficiency Hszdutoulsilogsznin 0.4 - 1.7 Ulg
Hb mam3lszgndlfiases SYNCHRON LX® i725 aswdanzinnznseaeulsi G-6-PD Tumsa
deIusnIAAIIUIY 558 18 ladeyassauteulsi G-6-PD Tungu deficiency , partial deficiency , normal
activity Uag increase activity o -7 , 7 -16, 16 - 29 uag > 29 U/gHb MNMAY HAMTANEN

4 I~} A a A ] 4 1 a
wuievaz 12.9 veuanmsnimasausaiiainnznseaoulsi G-6-PD uaznulumamsnanInnana

]
a A

Tugan " 5 : 1 nazidandaniinnzwseveulmiiszaueulsi G-6-PD lagmds anindnmeniinng
winueulmipdiity 1dyma 8@ (P = 0.025) nuhiesas 74.0 veuinmsnmaeausniia ngu normal
activity Hsgduioulsd G-6-PD Tuimamnsuazugauniy 20.67 + 2.71 wag 21.09 = 2.78 U/gHb o
o v A = ~ ' ' A . . A a ' ' A A
Ay iednwSeuiisuanuuandveadnde bilirubin lTumsnideausniiaudazngy wunhiande
bilirubin uangeAueEgdits @yme 6@ (P < 0.001) wamsdamiauan adifui unsathiases
amam 1safionluddmnlFlumsanamangnieseulsd G-6-PD 18 ssasimsdnsfFouifeunuis
asnADULRD

a

@ MAgy: G-6-PD, methemoglobin reduction (MR) test, 1A309013991M 13tadistiadnlulid, §330u

AquOLNENsIMenadin lawennanssUning) 9.3umy3

48 M7 1TNARAMIUANELALNNENIWLNLG o TN 20 ATUN 1 o UNTIAN-LNBILH 2551



EEC TR = UNusAuRLIY
INAKANIILNNLLAZTATILATINUIUA
JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

Detection of G-6-PD deficiency in newborns using automatic chemistry

analyzer

Suteerat Srisupaluk

Abstract

At Prapokklao Hospital, the quantitative spectrophotometric method with SYNCHRON LX® {725
automatic machine and Trinity Biotech G-6-PD kit are used to detect the G-6-PD enzyme deficiency.
The objective of this study is to evaluate the reliability of this method by studying accuracy and
precision. The results show that the method is accurate and precise. The G-6-PD levels of normal and
deficiency controls were within the assigned ranges provided by the manufacturer. The within run and
between run CV for normal control were 1.43 % and 4.82 %, respectively and those for the deficiency
control were 7.14 % and 9.35 %, respectively. We then compared the levels of G-6-PD enzyme
determined using the SYNCHRON LX® 725 with the Trinity Biotech G-6-PD kit and the methemoglobin
reduction (MR) test on 30 healthy adults and 20 clinically icteric neonates. The results show a good
agreement between the two methods. Two adult G-6-PD deficient subjects had G-6-PD levels of 0.2 and
0.5 U/gHb whereas 5 neonates with G-6-PD deficiency had G-6-PD levels between 0.4 - 1.7 U/gHb.
Further application of this SYNCHRON LX® 725 method to detect the G-6-PD deficiency was performed
on 558 clinically icteric neonates. The subjects were categorized into 4 groups; Deficiency, Partial
deficiency, Normal activity and Increase activity with the enzyme levels of 0 - 7, 7 - 16, 16 - 29 and >
29 U/gHb, respectively. This study showed that 12.9 % of neonates had G-6-PD deficiency and boys
had more G-6-PD deficiency than girls with the ratio of 5:1. The girls with G-6-PD deficient had average
G-6-PD enzyme level significantly higher than boys. Moreover, 74.01% of the neonates with normal
activity had the average enzyme level of 20.67 £ 2.71 and 21.09 * 2.78 in boys and girls, respectively.
Significant difference on the average bilirubin levels in neonates were demonstrated (P < 0.001). The
study indicates that the automatic chemistry analyzer can effectively be used to identify the G-6-PD

deficiency. However, further comparison of the method with DNA analysis is required.

Key words: G-6-PD, Methemoglobin reduction (MR) test, Automatic chemistry analyzer, Bilirubin
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Normal activity 74.0 1.2:1 20.67 +2.71 21.09 +2.78 0.120
Increase activity 0.7 1:1 36.60 +9.19 34.55+6.86 0.826

= ! ! d‘ o/ o a ! !
*Independent t-test WSsuisuanuuanavesmmasszauioulsilumsameua SYQRLAasSNQN

. N “ o da o
ARA8Y84 bilirubin lumsnmasausninanisza
G-6-PD uananani
a g o/ age . o/ 1 =y
7137931A518932A bilirubin luded1aiden
MIANAIUTALNATI ATV TANLADNUALATIVIN
526 1oulwl G-6-PD ud wuhnguidnmeuas

a A A ey . ] o gj 1 [
NQNANRAY bilirubin uANANAUNG 4 AGNIZH
toulei G-6-PD aehalitly d@gm aa (P < 0.001)
Tnanguin 1: Deficiency H@1tnas bilirubin 9 uag

1 d‘ o . ISP d‘ eqe .
NQUN 4: Increase activity NA1AAY bilirubin
L300 aan aglu @159 5

b4 M7 1TNARAMIUANELALNNENIWLNLG o TN 20 ATUN 1 o UNTIAN-LNBILH 2551



A ' ' 4 o . . A a & '
ATNN 5 ANNUANANVDIAIRNAYVINTZAY bilirubin sluﬂ']ﬁﬂlwaﬂ\ulﬁﬂlﬂﬂﬂq 4 nay

szAUUagiY (mg/dl)

NUMSNIKADINIINA %18 Wi
Mean + SD P — value * Mean + SD P- value *
(A — ) (A1 — M)
Deficiency 15.65+4.16 (N=60) | <0.001 13.67+333 (N=12) | <0.001

Partial deficiency

1201 +3.43(N=11)

12.56 +2.35 (N=58)

Normal activity

11.40 +£3.58 (N =224)

11.55 £3.37 (N=189)

20.50 + 6.08 (N =2)
Increase activity

(16.2-24.8)

16.15+2.47 (N=2)
(14.4-17.9)

*One-way ANOVA 1/581u1figuanuuandnvemndsszdy bilirubin lumsnimdeausniia 4 ngu

Jsaluag JUmamsAnn
Banamanmznsedaulsd G-6-PD 135w
“Téﬁﬂiﬂﬂwﬁﬂmi spectrophotometry vlﬁﬁw:ﬁﬂmvﬁ
MAeNENUINY  Insaliaritaisnnenies
woulsl G-6-PD 1@ Tsanenuanszaindn
InmiasinlFasemanendeaeulsi G-6-PD e
e Trinity Biotech G-6-PD kit Tnediauilasli
I§7u1a30ns291m 151adsinsaludd  SYN-
CHRON LX® i725 iiielfiiuloin nansalshaiile
msannasaiiddnnamnhidedevediiiane
whilanugndoauazanmusiudid (mawd 1) uag
T¥nansanu1fSouifiouAuds methemoglobin
reduction (MR) test‘ﬁ 2aAdInulufDg1aMIN
WAeauIAIAA (N34 3) uglugflva) (M990 2)
wuniiszauonlsifeunuaussninngn Partial
Deficiency (8.8 - 11.4 U/gHb) LLaZﬂEju Normal
(10.2 - 24.0 U/gHb) aefifAnmSeuiiisums
asdasziueulsd G-6-PD 35auAU33 DNA
analysis WuUNAsZAUIRUlBAFOURUAUIBUIAEIAY
AQUNAN heterozygote (0.1 - 7.1 U/gHb) nguyng
Normal (6.2 - 9.6 U/gHb)"” seauieulsily

fegramsnusniiavz aniludedglra) (M
7 2 waz 3) BlAHAANWIII Aunde G-6-PD
- 1<) =y <3 a U 1
activity uifiaideauaaidnusniiaes andiluglug)
izinafesay 174% &1 ungveanmzmasdly
minusafalulszmalnen 1dgiianavygiden
ABO wi-gnliidndu nazanziare® 91nms
szgndliIsinnadaneinnniedoulsi G-6-
PD lumsnimiasausaiandiuiy 558 518 (M319n
4) wuanznIaaeulesN G-6-PD iissdouas 12.9
d' I Y a A a (1,2)
nowiilu 1mgliinanzmasdlumsausniia
=} = =
Aganumsanelumamileveslsemalng wy
Aznseveulsilumsaivasqusatinluenn
uANFNAUININ AD Feway 64 uaviesay 6.5%
HANTANEIATIUNUTUIUIAAMIAADIUIALAR
aguAMznseden sl (Deficiency) Tumamemnn
aduwAn@aludan u 5:1 HdgAnwsuaY

)

naenlszmansswuludan w 2.1:1"Y wazidn

naniiamzwseaoulsd dszduioulsi G-6-PD 1oy
A 1 I~} A A 1 t4 1 =)
A _ndnaaseninnzwiesoulsiogied

U
o o aa

1y 1Ay @

]
a A

najeiiiiu heterozygote 19iiszdutonlsl G-6-PD

5]

(P = 0.025) BagAnw MUY

J Med Tech Phy Ther e Vol.20 No.1 « JANUARY-APRIL 2008 5%5)



c’» 1 a A 1 o ad v =
mahindvsead lunaia@nld mnwamsdnm
994 Maffi Donatella wazamiz wuwmdeniiu
heterozygote Hszeuneulsy G-6-PD EJEquizm'N 0.1
- 7.1 U/gHb"” dimamnmisdnmiasaiildiangs

A a A .. o
msnmaeusnialunguil 1: Deficiency (36U
toulssi G-6-PD 0 - 7 U/gHb) 390naziliinnas

d' ) 1 1 49191 <V v
Mmilu heterozygote aglunguildnanld

NNMTIUTUINYVANNUANAINYDIAIRAY
bilirubin Tumsnimasausninaudaznguszauien st
G-6-PD WU 4 NGUIAINAN LA INANAQNTZ
bilirubin upAFNAUBENTTY 1dgyNne 8d (P <
0.001) Iag nguil 1: Deficiency iA@@e bilirubin

1 1 d‘ o e S 1 d‘ g .
L ueangan 4: Increase activity HA112a8 bilirubin
44 - .
LN (MINN 5) B ANINANE severe hemolysis
4 % dd‘d YR 2 2 o
aaadesnumaunaganulinszdueoulsi G-6-
PD 4z <l aludiaideannsiideuszniieii
. 4' I A 1 o I A
hemolysis 1iBiiaABALAIUAGANAIEINAITDA
1AFIBIUILYN $1900NNINN TINTIVTAITHD
1oulssl G-6-PD 1a_a mlvinsaginnzwsoaenlst
G-6-PD Aawanaiiluginhifinnzwsoaeulsd G-6-
PD 1@ #392f0905709%1 2-3 109UMENAINALIAR
. v (2,8) = 6’5 é’é’ v 3 1
hemolysis uan HamMsAnEINNAE 1 ITIU
1130311AT899579M 151aRoa NN R 1l
1 v &

asramanznieoulsd G-6-PD ¢ il
Uszlesiinn wsulsasalumsausnifaldaans
Jiangiiludeyaidaliina dimsawauamnn

=] =) a =S o ad

NAMINTIUAAMINIABIUINIANIS U IR AT
MR test WU 1¥ina oandeadud HamsanEINY
Mmnudnmennnznieaeulsd G-6-PD unaN
INAMAN BAARDINUANBAUIZMITINDANIRUFNTIN
wuy X-linked uagAp@s bilirubin vz dlungy
inmevisendganguiiinnznieaeulsi G-6-PD

2AAaBINUMINANZNToeU s 1FN o

InaANIaedla

asa

mnTameIsnlslumsanmaieil 1Hu33
anuuunais hideddanusungmedily

mssmanazligoddiui miuaneiangd Tne
Wz welfuiamslsanerianszlninar 1
vimsasanznseueulsd G-6-PD aaen 24
Filua lildasinidealmml (fresh blood) 51 nsa
Jaszautoulsilagndeanindeaial uazaidm
laneusglviideadihe $remaitedsvesunndld
walagmmnzludamsnusnidafiinnzimaes
Tsanennafifiiaiensiom 1saiisaludalussoy
SYNCHRON CX 4/5

o/ A PN
nu WHT/W]T]‘UINWU']'U']ﬁ'l/\li%‘ﬂﬂlﬂﬁ']L‘]J‘L!IN‘W%J']']J']G

¥ ad dy Y 1
M300529M I A 15U

wssutadeluszmalnedlisilunsana G-6-
PD il ldonuffouiisunamsanenuies) fiia
m3ould mnldinsAnsnSeuifieuiuds DNA
analysis"” windnde azild unsodanduane
wisateulsi nazindldgndesunniuuaznauem cut
off szauLoulH mamtjumﬁqﬁtﬂu heterozygote 16
Faroudetu iesmnndeiiu heterozygote 119318
9191AAANE severe hemolysis 16"
naanssnlszma

vevouaauimihiinduaune1dineradin
Tsawennawsslnindmavin Alianugiemae
Twile uaz Ty yudeya wmlvussginglse 9@
Tunsitnnadail

190 15971999

1. 5B 1A% “T;. Glucose-6-Phosphate Dehydro-
genase Deficiency: Ta3e1”sauravasmsiia
Kernicterus. T1: 391 f'm “W (ussandms)
msﬂi“sﬁumﬂgmms 309 mmmmm‘ﬂm
mmmamasvuuavmmﬂﬂgmmi fuil 2-
4 WQEAIAN 2550 AMZINANANITUNNG
NMIMNaeIealnd 2550:14-20.

2. 15775500 dulndas. Erythrocyte glucose-6-
phosphate dehydrogenase deficiency Tu: fing
Alnena, 3%y UszgaiTanl, Aad dea’
(u350N5M3) lakinInen1995. AFUNN: Fo1930y
2538: 189-98.

56 M7 1TNARAMIUANELALNNENIWLNLG o TN 20 ATUN 1 o UNTIAN-LNBILH 2551



Wolfe L, Manley PE. Disorder of erythrocyte
metabolism. In: Arceci RJ, Hann IM, Smith
OP(eds) Pediatric Hematology. Massachusetts:
Blackwell Publishing ,2006: 171-92.
http://209.85.175.104/search?q =cache:
LkX3IfB4g9cJ:guineab4u.blogspot.c Accessed
on 6 March 2008

,INT 119380a. Glucose-6-phosphatedehydro-
genase (G-6-PD) (Methemogolbin Reduction
screening test) 1u: 11393 NsAA (VITANTMNI)
AreUTAmItu aslsa atuliulg. wedlvi:
BFUININAUANMIUNNTN ALY 2525 : 138-40.
Brewer GJ, Tarlov AR, Alving AS. The
methemogolbin reduction test for primaquine

type sensitivity of erythrocyte. J Am Assoc
1962 ; 180: 386-88.

uaaa dunlsy, 95¥ad a1ed9, 15903
NAEaITHA, ANNDY WIMNA. MIAnETeu
isumanaiadagiuludnusnaaoa 3 354
15 luanuszi. N5 smaiiamsunng 2550;
3b: 1868-76.

Herschel M, Beutler E. Low Glucose-6-
phosphate dehydrogenase enzyme activity
level at the time of hemolysis in a male
neonate with the African type of deficiency.
Blood cells, Mol Dis 2001; 27: 918-23.

J Med Tech Phy Ther ¢ Vol.20 No.1 « JANUARY-APRIL 2008

10.

11.

Frank JE. Diagnosis and management of G 6
PD deficiency. Am Family Physician 2005;
72: 1277-82.

Maffi D, Pasquino MT, Caprari P, Caforio
MP, Cianciulli P, Sorrentino F et al.
Identification of G6PD mediterranean mutation
by amplification refractory mutation system.
Clin Chim Acta 2002; 321: 43-47.

Reclos GJ, Hatzidakis CJ, Schulpis KH.
Glucose-6-phosphate dehydrogenase
deficiency neonatal screening: preliminary
evidence that a high percentage of partially
deficient female neonates are missed during
routine screening. J Med Screen 2000; 7: 46-
51.

57



