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Screening for glucose-6-phosphate dehydrogenase 
(G-6-PD) deficiency by a simple method 

J. A . O W A A N D V. O . O S A N Y I N T U Y I * 
Department of Paediatrics A Child Health. University of f f e , Ile-Jfeand * Department of Paediatrics, University 

College Hospital, lhadan, Nigeria 

S u m m a r y 

T h e mcthacnioglobin reduction test ( M I I R T ) 
was used at room t empe ra tu r e (27-32°C) to 
screen for G - 6 - P D deficiency. Blood (0.5 ml) 
was incubated for 4 h. T h e results obta ined 
were in good agreement with those obta ined 
using the f luorescent screening me thod (FSM) 
(P < 0 .01) . In the males , there was agreement 
in 9 5 % of the cases. Most of the di f ferences 
occur red in the females . It is concluded that 
since M I I R T can be used at room tempera tu re , 
and s ince the mater ia l s needed are cheap and 
easy to gel and electricity is not essential , most 
hospitals should be ab le to use the M I I R T 
method to screen for G - 6 - P D deficiency. 

Resume 

Le test d e reduct ion de la methemoglob ine 
( M I I R T ) a et£ employe en t empera tu re 
amhian tc pour de tec ter une deficience de la G-
6 - P D . Le sang (0.5 ml) a die mis en incubation 
pour 4 hcurcs . Les rcsul tats ob tenus ont e tc en 
bonne concordance avec ceux ob tenu par la 
m c t h o d c de f luorescence (P < 0.01). Chez les 
h o m m c s il y'avait un accord dans 95% des cas. 
La plupar t des disparit<5s se sont manifestoes 
ehez les femmes . II est conclu que puisque le 
M H R T est utilis<5 en t empe ra tu r e ambian te , et 
les mater ie ls ne coutent pas che r . et ils sont faci-
les a ob ten i r , et pu i squ 'on n 'a pas besoin d'tflec-
tricite. la plupart des hopi taux pourraient 
utiliser M I I R T conime m l t h o d e de depis tage 
pour la deficience de la G-6 -PD. 

Correspondence: l)r J. A Owa. Department ol 
Paediatrics and Child Health. Obnfcnu Awolowo 
University, lle-lfe. Nigeria. 

Introduction 

Glucose-6-phosphate dehydrogenase (G-6-
PD) deficiency is the most prevalent clinically 
significant enzyme deficiency of man |1) . and 
the single most important aetiological factor 
associated with severe neonatal jaundice (NNJ) 
in full-term normal weight infants in Nigeria (2 -
4) and o ther par ts of Africa |5). It is. the re fo re , 
a sufficiently c o m m o n public health problem to 
require routine screening of new-born infants in 
Nigeria and many o ther parts of Afr ica . 

Many simple and efficient screening proce-
dures for G-6-PD deficiency are available [6]. 
Some of them require stringent condi t ions that 
may be difficult to mee t . The desire for a cheap , 
simple and sensitive method , for which mate-
rials are readily available, cannot be over 
emphasized. The mcthacmoglobin reduction 
test ( M I I R T ) |7] satisfies the above require-
ments. A micro-method of M I I R T has a lso 
been described |K|. In the lat ter , incubation is 
done at room tempera ture and much smaller 
volumes of blood are needed . T h e modif icat ion 
used in the present study is based on both the 
original method | 7 | . in which tubes are used , 
and the micro-method |8). which was done at 
room tempera tu re using much smaller volumes 
of blood. This makes the procedure easy to 
carry out even in the rural centres. 

T h e fluorescent screening method (FSM) is 
simple and requires a very small amount of 
blood, but the reagents are not easy to get and 
are more expensive. T h e long-wave U V l amp 
needed for interpretat ion requires electricity, 
which is not always available even in ma jo r 
centres. 

Patients and methods 

The study was done in two stages. Firstly, the 
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54 J A. Owu wu! V O Osunymtuxi 

Ml I R T was d o n e by o n e of us ( J . A . O . ) , exactly 
as de sc r ibed by a W H O scient if ic g r o u p | 9 | at 
r o o m t e m p e r a t u r e (27-32°C) on t en samples , 
d iv ided i n to f ive tubes each . T h e test was read 
at 30-min in terva ls s ta r t ing a f t e r 3-h incuba t ion 
( i .e . at 3 , 3 .5 , 4 , 4 .5 anil 5 li). T h e normal a n d 
t h e def ic ien t s a m p l e s w e r e clearly d i f f e r en t i a t ed 
t h r o u g h o u t the pe r i od , but w h e n read a f t e r 
overn igh t (12 li) incuba t ion the deficient 
s amples a p p e a r e d n o r m a l . A n a t t empt was 
t hen m a d e t o r educe the a m o u n t of b lood re-
q u i r e d , p ropor t iona te ly to 0.25 ml . which did 
not af fect the sensitivity of the p rocedu re . 

T h e mater ia l s for the sccond part were m a d e 
up of five adul ts and 57 neona t e s . T h e adul t s 
were hea l thy individuals f rom w h o m blood was 
col lected for control in the Ml IRT . T h e neon-
a tes (21 f emales , 36 males) were mostly bab ies 
with neona ta l j aundice . 

In the second par t , 0.5 ml of b lood was used 
for the Ml I R T , with incubat ion carr ied ou t at 
r o o m t e m p e r a t u r e . T h e me thy lene blue solu-
tion and sodium ni trate/glucose solut ion , pre-
pa red as previously descr ibed [9 | . were mixed 
in equal p ropor t ion just b e f o r e each batch of 
tests. A port ion (0.05 ml) of the mixture was 
a d d e d into each test tube and 0.5 ml of b lood 
was then a d d e d . For the normal cont ro l , n o 
reagent was added to the blood sample but for 
the positive cont ro l , 2 ml of b lood were a d d e d 
to 0.1 ml sodium nitr i te/glucose solut ion. Each 
batch ( somet imes as m a n y as ten) was incu-
ba ted for approximate ly 4 h at r o o m t empera -
ture . A f t e r col lect ion, the samples w e r e 
immediate ly kept in a re f r igera tor o r wet ice 
be fo re analysis, which was d o n e the same day 
(usually within 8 h) by o n e of us ( J . A . O . ) . T h e 
remaining samples used for the FSM were kept 
cold before t ranspor t ing them to Ibadan in wet 
ice (approximate ly 1-h j ou rney ) . T h e FSM test 
was pe r fo rmed by o n e of us ( V . O . O . ) , immedi-
a te ly , at the D e p a r t m e n t of Paediatr ics Labora -
tory at the University College Hospi ta l , I b a d a n . 
T h e FSM was as modif ied by Beut ler and 
Mitchell 110]. T h e results ob ta ined by o n e 
au tho r were not known to the o ther until the 
end of the s tudy when results were c o m p a r e d . 

Results 

A total of 62 samples f rom 22 females (21 neo-
nates . o n e adu l t ) , and 40 males (36 n e o n a t e s . 

f ou r adu l t s ) w e r e sc reened by the t w o m e t h o d s 
T h u s t he re were 57 n e o n a t a l a n d five adul t sam-
ples . T a b l e 1 shows that 26 pa t i en t s w e r e C »-<>-
PI ) def ic ient by the MI I R T while 22 were (»-6-
P D def ic ient by the F S M . T h e r e was n o signifi-
cant d i f f e r e n c e s in the resul ts o b t a i n e d f r o m the 
two m e t h o d s . Fo r the who le g r o u p / ' = 29. 
and for the ma le s y j = 29, / ' < (1.01 m each 
case ( T a b l e s 1 a n d 2) . T h e r e w a s d i s a g r e e m e n t 
in 10 f e m a l e s a m p l e s : s even had no rma l 
G - 6 - P D s t a tus by t h e FSM but w e r e def ic ien t by 
t h e Ml I R T m e t h o d , a n d t h r e e e x p e r i e n c e d the 
r eve r se . T h r e e of t h e s even f e m a l e s r epo r t ed 
def ic ien t by t h e Ml I R T m e t h o d w e r e suspec ted 
to be h e t e r o z y g o u s fo r Ci -6-PD s t a tus . O n e of 
them was a m o t h e r of a m a l e pa t i en t r e p o r t e d 
as def ic ient by t h e t w o m e t h o d s a n d t w o o the r s 

Table I. Comparisons of the results obtained Irom the 
fluorescent screening method (FSM) and the 
mcthacmoglohin reduction test (Ml IK I) in 

62 patients 

FSM 
normal 

FSM 
deficient 

FSM 
total 

Ml IRT 
normal 33 3 36 
Ml IRT 
deficient 7 10 26 
Ml IRT 
total 40 22 62 

/ / = 29. P < (l.O I 

Tabic 2. Comparisons of the results obtained from the 
fluorescent screening method (FSM) and the 
methaemoglobin reduction test (MIIK1) in 

males 

FSM FSM FSM 
normal deficient total 

Ml IRT 
normal 20 1 21 
Ml IRT 
deficient 1 IS 19 
Ml IRT 
total 21 19 4(1 

X* = 29, / ' < 0.01. 
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were r epo r t ed as i n t e r m e d i a t e (both were neo-
na tes ) by the M I I R T . In the ma les , o n e re-
co rded as no rma l by MI I R T was r eco rded as 
def ic ient by FSM and o n e r e c o r d e d as normal 
by FSM was def ic ient by M I I R T . H o w e v e r , in 
38 ( 9 5 % ) of ma les bo th tes ts ag reed . 

Discussion 

The M I I R T is based on the pr inciple that mclli-
a e m o g l o b i n ( b r o w n ) is f o r m e d t h r o u g h the 
ac t ion of n i t ra te on the red cells. In the pres-
e n c e of m e t h y l e n e b lue , mc thacn iog lob in is re-
d u c e d to h a e m o g l o b i n ( r ed ) | 9 | . 

T h e M I I R T , as desc r ibed a b o v e , should he 
very use fu l in the rural c en t r e s because it is sim-
p l e . sensi t ive , a n d t h e r eagen t s a re c h e a p and 
easi ly avai lable . T h e cost of the reagen t s pe r 
test is u n d e r 2 cen t s ( U S ) . Conve r se ly , the FSM 
kit costs ove r 60 cen ts pe r test . M o r e o v e r , these 
r e a g e n t s (k i ts ) a r e not a lways avai lable . T h e r e 
is a l so the a d d e d a d v a n t a g e of incubat ing at 
r o o m t e m p e r a t u r e with the M I I R T . m e a n i n g 
that e lect r ic i ty is not essent ia l a n d all that is re-
q u i r e d to i n t e rp re t the test is bright dayl ight . 
T h e ac tua l t ime spen t p e r test is less than 5 min 
w h e n d o n e in b a t c h e s . 

T h e resul t s o b t a i n e d by the two m e t h o d s 
w e r e in a g r e e m e n t ( 9 5 % in males ) , which is 
g o o d e n o u g h for rou t ine s c r e e n i n g p r o c e d u r e s . 
T h e d ispar i ty in the two ma le s is not easy to ex-
pla in . T h e M I I R T m a y have false posit ive re-
sul ts in r a r e c o n d i t i o n s such as m e t h a e m o g l o b i n 
r educ t a se de f ic iency (L. Luzza t to . pe r sona l 
c o m m u n i c a t i o n ) o r N A D P I I d i apho ra se def i -
c iency (111. N o s c r e e n i n g m e t h o d for de tec t ion 
of the h e t e r o z y g o t e s for G - 6 - P D def ic iency is 
en t i re ly sa t i s fac tory [ I 2 | . T h e m i c r o - m e t h o d of 
Ml I R T for G - 6 - P D def ic iency as first desc r ibed 
|K| has not had ex tens ive field test ing [ 13|. T h e 
p resen t repor t is not an a t t e m p t at proving that 
o n e m e t h o d is supe r io r t o the o t h e r , r a t h e r it 
shows tha t the M I I R T d o n e at room t e m p e r a -
tu re with r e d u c e d b l o o d v o l u m e can be as reli-
able a s mos t o t h e r sc reen ing m e t h o d s , espe-
cially in males . T h e M I I R T as desc r ibed h e r e 
n e e d e d just 0 . 5 ml b lood for a test that is d o n e 
only o n c e . T h i s a m o u n t of b lood is small a n d 
can easily be o b t a i n e d f r o m mos t n e o n a t e s . 

M o r e o v e r , the a m o u n t of b lood requ i red can 
still be r e d u c e d fu r the r . 
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