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Abstract

1) Inorder to perform high-concentration vitamin C instillation therapy (hereinafter referred to as VC
administration), G6PD (glucose-6-phosphate-dehydrogenase ) activity was measured on 81 patients using Care
Start G6PD Biosensor Analyzer. (78 women, 3 men)

2) The measurement results were as follows.

G6PD value (U / gHb ) ( = Care Start G6PD Biosensor Analyzer value / Hb concentration)

Woman male total
Number of people 78 people 3 people 81 people
Average G6PD value (U / gHb ) 3.84 4.04 3.85
Maximum G6PD value (U / gHb ) 10 7.27 10




Minimum G6PD value (U / gHb ) 0.07 1.43 0.07
G6PD value (U / gHb ) standard deviation | 2.32 2.42 2.29

3) The frequency of those with low G6PD calibration values was 7/81 = 0.09 (9%) when the standard of less than
1.0 U/gHb presented by Reverse IVC Analysis Center, Inc. was adopted (measurement method: Beutler method:
colorimetric method), and the result is 26/81 = 0.32 (32%) when the standard of less than 2.23 U/gHb presented
by Dr. Yanagisawa Kosei was adopted (Dr. Yanagisawa uses the same equipment as our hospital). These
frequencies were greater than the reported frequency for male Japanese (about 0.1%).

4) Of the 7 patients with G6PD activity values of 1U / gHb or less, 6 patients avoided VC administration, and 56
of the remaining 75 patients received VC administration. (12.5¢g for 2 patients and 25g for 54 patients)

5) No hemolytic symptoms were observed in all 56 patients who received the above VC.

6) Based on the results of this measurement and the clinical symptoms during administration, it was not possible
to establish a G6PD activity level below which there is a risk of haemolysis.

7) In addition, in the literature, studies in Thai-Myanmar border region and in Haiti have shown that the Care Start
G6PD Biosensor Analyzer’ s G6PD measurements are calculated less in the low value , which is problematic for
detecting GO6PD deficiency or hypoglycemia. But these points were different from the results of this measurement
by Tsuneo Araki, as has been mentioned.

8) In any case, it is necessary to improve the performance of the Care Start G6PD Biosensor Analyzer so that the
measured G6PD activity is consistent with the standard test method, spectrophotometric method, even at low

values.
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%5 G6PD i Hb(g/dl) |7 = J ¥ | GPDIKIFME | W4EW VCEg
(u/dd) v (ng/ml) | (U/gHb) A:12.5

B:25g
C: ety
0:H%EML

1 1 13.6 32.0 0.07 39 0

2 4 12.6 8.0 0.32 25 0

3 7 13.5 78.0 0.52 29 0

4 8 12.2 51.0 0.66 27 0

5 12 13.4 29.0 0.90 20 0

6 12 12.9 17.0 0.93 33 B

7 12 12.5 36.0 0.96 25 0

8 14 13.0 163.0 1.08 19 B

9 16 13.8 84.0 1.16 58 B

10 14 11.6 55.0 1.21 35 0

11 19 13.1 8.0 1.45 42 B

12 16 10.7 7.0 1.50 20 0

13 20 13.3 51.0 1.50 21 B

14 21 13.8 24.0 1.52 25 B

15 20 12.3 35.0 1.63 47 0

16 20 11.8 45.0 1.69 20 0

17 21 114 12.0 1.84 35 0

18 21 11.1 11.0 1.89 31 B

19 23 12.1 41.0 1.90 34 0

20 27 13.7 63.0 1.97 25 C

21 22 10.9 8.0 2.02 37 B

22 24 11.6 77.0 2.07 33 B

23 25 11.9 27.0 2.10 30 0

24 31 14.3 80.0 2.17 59 B

25 25 11.4 58.0 2.19 33 B

26 26 11.6 11.0 2.24 44 B

27 29 12.4 11.0 2.34 21 B

28 31 12.8 122.2 2.42 58 B

29 32 12.8 33.0 2.50 46 0

30 35 13.4 22.0 2.61 44 0

31 33 12.6 114.0 2.62 38 0

32 33 11.9 9.0 2.77 32 0

33 37 13.1 50.0 2.82 33 B

34 37 12.9 26.0 2.87 32 B




35 30 9.8 2.0 3.06 39 0
36 42 13.2 12.0 3.18 29 B
37 45 13.3 24.0 3.38 33 B
38 43 12.7 5.0 3.39 24 B
39 43 12.3 110.0 3.50 45 B
40 46 12.7 21.0 3.62 46 B
41 46 12.2 22.0 3.77 28 B
42 49 12.5 183.0 3.92 43 B
43 54 13.4 14.0 4.03 33 B
44 52 12.6 38.0 4.13 23 B
45 40 9.5 3.0 4.21 23 0
46 56 13.3 7.0 4.21 34 B
47 57 13.3 144.0 4.29 41 B
48 49 11.3 51.0 4.34 24 B
49 57 12.6 41.0 4.52 28 B
50 57 12.5 28.0 4.56 32 C
51 48 10.5 15.0 4.57 35 B
52 58 12.6 34.0 4.60 37 B
53 59 12.6 12.0 4.68 33 B
54 75 14.9 78.0 5.03 77 B
55 56 11.1 7.0 5.05 45 B
56 65 12.6 159.0 5.16 62 B
57 65 12.6 17.0 5.16 39 B
58 66 12.5 59.0 5.28 38 C
59 61 11.2 17.0 5.45 42 B
60 77 14.0 91.0 5.50 45 B
61 71 12.6 159.0 5.63 62 0
62 48 8.5 4.0 5.65 42 B
63 70 12.2 11.0 5.74 42 B
64 71 12.2 8.0 5.82 27 B
65 77 12.9 160.0 5.97 38 B
66 78 12.6 20.0 6.19 27 B
67 75 12.1 9.0 6.20 37 0
68 75 11.9 36.0 6.30 41 B
69 72 11.2 89.0 6.43 22 B
70 89 13.8 70.0 6.45 60 0
71 84 12.9 37.0 6.51 30 A
72 88 12.9 57.0 6.82 26 C
73 75 10.9 13.0 6.88 27 B




74 92 13.1 28.0 7.02 31 B
75 105 13.6 17.0 7.72 43 B
76 100 11.3 11.0 8.85 62 B
77 98 11.0 18.0 8.91 35 B
78 122 12.6 67.0 9.68 32 B
79 92 9.2 4.0 10.00 43 A
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C:Hty
1 21 14.7 273.0 1.43 49 B
2 50 14.6 302.0 3.42 66 B
3 93 12.8 418.0 7.27 78 B
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(trinitybiotech.com) }

G-2) G6PD iEHEHIE DRI ER
G-2-1) G6PD iEEOHIE X, ZHE~ 7 U 7 ORIBIEHEIE D primaquine OFEFA D, BMKIGZERLT 2 E
BERNT 2201, 7Y TOFAEMRCRIEETT,
~% V-2V vBHlikoRETH 5 GoPD KIEEIX, &b M ARIMERARHZEE T, G6PD 011t X
Pelifk LYY F Xg28) ICfE L, RIAWEEENE (B8 263 5729, fFESTEEIRTIEH Y £ 325, G6PD
EMREE»OEEORKBE CHL &Y £7, KT GoPD BEDOEMICI Y, 126 VichHIntd, %
D G6PD JEHEAS X JeafhkZ AN, X e KRR LT, B2 XEHETH 2720, Bk (XY) 073K
ICHERAENE R 2 REERE VD 00, ZHICEWTH FEHEAEROGX), % 72 1k X REFNTELOR Y 235
D ERDD D X ROEOEAENE Ro T ~T v iEAEREY) (EF 4 7BHEMPEEZ T 256) KdEL
LZE0HYET,

ZDD, TbDOEMLETIRED 5 B, primaquine D5 DD EAIBLIER IC X 2 EIM)G% FIEST 5 fE
Mo b2, XY REf] (B & XX & XXFE (ZtE) 2 IEFE2» @ T2 2 L3 pmicz ) £3,
Sk G-3-b) Tid & D HIWT O FTREM DRI A T LT E T,
G-2-2) FERFHEOBIE - WIRLHRIMBEAN (Fiv7 Y 7030, A7 7H, Ak vHl, BREGERER L
DEFCRBRPICHERINS) OBWICKAIRTT,
G-2-3) BEEY X IV C AmEE (—E50g ML) itk G6PD EMHET oIk, BigmziEz +
DTCERICAY ET, 50g A Lo@miRE Y £ 1 v C ko, VCIPERLIER X 0 & B(LIER O 7 2358
CHNZE T, PIBAFRGEICH 256 1380 LT a5 e KOl oFE RO I RE % 350~400mg/dl ~& 1
F X 57201 50~75~100g/— %53 2 B H Y, GOPD FGEMAK T o Bk C I A& M VBB aE
Aexkl 4, (@EFEOMEHV CREZX HPLCIET 0.7~1.4 (mg/dD) <3}
G-2-4) HEHic, HARCEW X, il o o (www.niph.go.jp/wadai/mhlw/1985/s6003004.pdf) I
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G-3-a) Validation of the quantitative point-of-care CareStart biosensor for assessment of G6PD activity in venous
blood (nih.gov) &ERILHF D G6PD iGMWFHEi D720 DEBINKA v b « 7« T T RAZ— b Nf F RV —DIR
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PLoS One. 2018; 13(5): e0196716.
Published online 2018 May 8. doi: 10.1371/journal.pone.0196716 PMCID: PMC5940185 PMID: 29738562
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* S, Fido 1) Care Start G6PD Biosensor Analyzer (G6PD + Hemoglobin) . Hb 25[F—#&: T
HIETE 2D, KT spectrophotometric 5D b ) =7 4 ¥ » b {400K-100X-brochure.pdf
(trinitybiotech.com)}, ([E# ® G6PD Assay Kit-WST L [EfED H D) &5 5 OHEIE b B HERIMLA & 30 KL
PNIT 2 72,
* F5 B : spectrophotometric DfE T 2.66U/gHb LA T @, #J 53 NI DI % JiEf]23, Care Start G6PD Biosensor
Analyzer ®HIE Tt 3.0U/gHb AT D9 AL 28I TE T H 3, GO6PD (KT DR 27 Y —= v 7iciEKan
Rvonxd, (Fig2)

G-3-b)  Field Trial of the CareStart Biosensor Analyzer for the Determination of Glucose-6-Phosphate
Dehydrogenase Activity in Haiti (nih.gov) A FicEF 3 7N a—x-6-1 v EENIKEREREH:OHIE D720 D
TTARZ = A F Y —TF 74 FOilR
* WKL, BKkD A1 T
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* S 13 Care Start G6PD Biosensor Analyzer {Hb {#lliE i3}ll® digital hemoglobin meter (HemoCue Hb 201
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EH Lo Td . Care Start G6PD Biosensor Analyzer Ofifilx, FEHERIE LD spectrophotometric assay & It
~3% &, G6PD fHOKMEFIR Cm < B 2 ., SfEOMEM TR I nE L7, ZDHiH 2 5. Care Start
G6PD Biosensor Analyzer (¥ G6PD XKW LK TOAZBEE T 2 I MEYTH Y, WELLETH L, L
DT L 7,

H) &

Xk, 24 - Ix ve—HERHIBOME K 4 F DA T, Care Start G6PD Biosensor Analyzer O,
Spectrophotometric method & @ [LEZFH# CTlx, Care Start G6PD Biosensor Analyzer ® G 6 PD Il 7E fifi (3 /KAl
DOMEMEHEHTL W PR B INTEHEY ., G6PD RIBUE TMEZ MR T 2 1 Zf@ESH 2 LiEfiT v
¥9, LaLl, ThodiEhiix, i~z Xk 5ic, RREBOSRIOMERF L ITRRY L%,

W X, EERA L D Spectrophotometric method & KfEIC 3BT dH G6PD i HIE ML 3T % X
5 1T Care Start G6PD Biosensor Analyzer O:gER E23 ko b ivE 7,

B ETEIRT, UTF. 2ZER,
SEEH

I-a) Validation of the quantitative point-of-care CareStart biosensor for assessment of G6PD activity in venous
blood (nih.gov) #lRILH D G6PD iE T D 720 D E BRI P.O.C.RA X — } N4 4 v % — DREF

Table 1

Hematologic characteristics of study population by gender. XNZRDH:FIIC X 5 MK FEFIFFE

Sex ¥ WBC RBC7RIMER | HCT HGB PLT Ifii/MR
(103/uL) (108/ L) (%) ~NFE S u (103/uL)
H IMER 128V

(g/dL)
Males 5 Mean “‘F#3 6.5 4.92 43.6 14.1 257
N =142 .

( ) SD EEHEE 7= 1.5 0.45 3.3 1.2 70

Females % Mean 7.6 4.49 39.3 12.8 294

(N = 108)

SD 2.2 0.52 3.4 1.2 67
Total &5t Mean 7.3 4.61 40.5 13.2 284
(N =150) SD 2.1 0.54 3.9 1.3 70
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Fig 2

Distribution of G6PD activity by gender and diagnostic device. The left pane shows the results of the gold
standard spectrophotometric assay, the right pane shows the results of the Care Start biosensor.
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Fig 3)
Bland-Altman plot for G6PD activity with regression line.
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SEEHR

I-b) Field Trial of the CareStart Biosensor Analyzer for the Determination of Glucose-6-Phosphate
Dehydrogenase Activity in Haiti (nih.gov) "4 FIiCE1F % 72— 2-6-V VIEN/KRERIEWEOHIED 720D 7
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/\AF Figure 2.

The distributions of the glucose-6-phosphate dehydrogenase (G6PD) activity (U/g Hgb) from the sample population
measured using the spectrophotometric assay and the biosensor are presented with the classifications for G6PD
deficiency (dotted lines from left to right): severe (< 10%), moderate (10-30%), mild (30-60%), normal (60—150%),
and increased (> 150%) activity.

DHIGEREE AL T2y I —ZHCTHE L 729 v 7L EM 25 D G6PD i&EM: (U/g Hgb) D 23AR 12 11,

G6PD R ZIE(LED A ~D S O FEBRR S 5 (HE< 10%, HEFE(10~30%), B (30~60%), IEHF
(60~150%). H4H1(>150% )71,


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5637584/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5637584/

Q-
5
°

z i
_‘-.é-’f 2‘ [ ] .. t_._ +2SD
) il &
2] [ XY ° L ]
gm- o ° ..."’o.ig:....oo o ®
1% [ ® oo
o . ";.."3"3.‘.'! *
o * o8.% ’4 e % s Mean
7= Y N PO 08 e e e
(D (an B .-'-.‘ .. '.
c
8 ' \..* .% . .‘ [ ]
E ‘ Couf,® o
5] ; %0 P e o
S o o’
3 ! i ..° o’ o‘o.. ®e
= S T — il T oo —28D
[0}
=
a $- "

1 I T e | ||

0 5 10 15 20

Average of G6PD assays (Units/g Hgb)
I\AF Figure 3.

A Bland-Altman plot is used to compare the difference between the two glucose-6-phosphate dehydrogenase activity
(U/g Hgb) values obtained from the spectrophotometric assay and the biosensor with the average of the two values
and their distribution with respect to the mean difference and two standard deviations from the mean difference
(dotted lines).

TIVE-TAE=Y Tuy ME DCET vy e e =0 6G 00T, 20D G6PD BRI
(U/g Hgb)fim 7 (Hithh) %. Zo —oofEoFigfE () LT 2 micHInE T, Rk, Z0FE
flie £20 (£2FHEFEE) 2R TR IINLTuE T,

(EXoMtEhofEIX. &4 O#iEE D -6PD Biosensor Analyzer DfE+spectrophotometric assay D1E)

T, D )Xk BERIREADB R R > Tw3 ZLICER,) £ T, ZOMTIE, AR ESYICR>TuET,

Table 4
Classification of G6PD activity by participant gender

Reference values’ | n | Percentage of normal G6PD activity (%)

<10 | 10-30 | 30-60 | 60-150 | > 150
Total 343 |0 3 48 285 7
Severe 4 0 0 4 0 0
Moderate 30 |0 2 19 9 0
Mild 33 |0 0 11 20 2
Normal 22210 1 12 208 1
Increased 54 |0 0 2 48 4
Male 169 | 0 2 26 138 3




Reference values” | n | Percentage of normal G6PD activity (%)
<10 | 10-30 | 3060 | 60-150 | > 150
Severe 2 0 0 2 0 0
Moderate 23 |0 2 15 6 0
Mild 14 10 0 3 11 0
Normal 105 (0 0 5 99 0
Increased 26 |0 0 1 22 3
Female 174 10 1 22 147 4
Severe 2 0 0 2 0 0
Moderate 7 0 0 4 3 0
Mild 19 |0 0 8 9 2
Normal 118 | 0 1 7 106 1
Increased 28 |0 0 1 26 1

The number of schoolchildren observed (n) with different levels of G6PD activity is presented by gender to show
the results obtained from using the biosensor to measure G6PD activity when compared with the gold standard
spectrophotometric method to classify participants by G6PD activity level.

‘Reference values defined as percentage of normal G6PD activity by spectrophotometric assay: severe (< 10);
moderate (10-30); mild (30-60); normal (60-150); increased (> 150).

GOPD {GED R 2 L RV CTHE I N2EEOR (n) . GOPD iEMEL VT X o CTHIME R T 5729
D=L KRR Y X — FONNHERL IR L7 & X, GoPD iHEAMET 2720104 v v — 2L
TR ERT i, HHloREnLTnE T,

YMHEET v 2 41T X B IEH 7 GOPD iftEoEA L L TERI NS  HE (<10), % (10-30),
BRI (30-60). 1EH (60-150), #4hm (>150),

Comparison of G6PD activity level classifications between assays.

The G6PD activity level determined using the spectrophotometric assay as a reference and corresponding
classifications determined using the biosensor are presented in Table 4. Though 208 of the 222 normal
population members are correctly classified by the biosensor, all four severely deficient participants are
classified as having mild deficiency, 19 of 30 moderately deficient participants are classified as having mild
deficiency, 20 of 33 mildly deficient participants are classified as normal, and 48 of 54 participants with
increased activity were classified as normal. For males, 14.8% of participants (25/169) had moderate-to-
severe deficiency; however, only three were correctly identified as moderate to severe, with 17 identified as
mild, and six as normal by the biosensor. For females, 5.2% of participants (9/174) had moderate-to-severe
deficiency; however, none were correctly identified as moderate to severe, with six identified as mild and
three as normal by the biosensor. The overall agreement between the two assays to classify a participant into
the correct G6PD activity levels was poor for severe (ICC = 0.01), slight for moderate (ICC = 0.11), slight
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for mild (ICC = 0.18), fair for normal (ICC = 0.37), and slight for increased G6PD activity (ICC =0.11).
The systematic overestimation of the G6PD activity in deficient population members using the biosensor
was also apparent from the histograms of the G6PD activity stratified by gender (Figure 4), where almost all
moderately deficient males were misclassified as having higher enzyme activities compared with the
spectrophotometric method.

7 v kA BD G6PD ik L ~ v D E O HEL,

FHEL L CORHNEET v A4 ZHOTHREI N GOPD kL~ e N4 e v I —2HOTRESI N
ToMICT 2 AR 4 WORLET, IEFEEM 222 A 5B 208 AR ANA A vy —ICXoTIELLSEHINT
WEHR, 4 NOBEERIBHER TN TREXEB2HTL2b0L LTHIN, 30 A\OFHEEREED I H 19 AR
BEXEEHT 0L LTHfIN, 33 NOFHEERBED S S 20 ANEFEH & L THBEI N, EEEM
L7254 AD 5 b 48 ABITEHE L LTHEiEI N, BlEicowTld, ZIMFD 14.8% (25 A/169 N) AirhZsfs
DOEEDORZEHLTWED, N4 vF—CXoTHEELOEBELIELLF#NEINZDIZ 3 ADART,
17 ADSEEFE L S, 6 ADSIEHR L HE S Wz, ZETIZ, SMED 5.2% (9/174) 2SHEEEH & BHE O KIE
EFHLTWE LD, EEPOERELIELHAIENZ2EIZ 1 ADEL T, N 4w v —CRE LAl X
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f£ (ICC=0.18), IEH TRIFT (ICC=0.37), G6PD iEtkoiEh<idikfE (ICC=0.11) THo7z, 44+
vH—EHOERZEMA v N—12E T 5 G6PD iH1ED R A AT X, MBI CE L L 72 G6PD &tk
LRI AL OHLATHY (M4, 2 TIRIZEAETRTCOPFEEDRZ BWSINNEDE & KL <
BRI A AT 2 LI T wiz, 77 ZARHEERE (ICC), ICCIEMUTD & 5 IcERL 7=,
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The distributions of the glucose-6-phosphate dehydrogenase (G6PD) activity (U/g Hgb) from the sample population
measured using the biosensor and the spectrophotometric assay are presented separately for males and females with
the threshold values (dotted lines) at which drug-induced hemolysis can occur (30% residual activity, 2.624 U/g Hgb)
and the threshold for G6PD deficiency (60% residual activity, 5.249 U/g Hgb).
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Haiti Figure 5.

A scatterplot of the glucose-6-phosphate dehydrogenase activity (U/g Hgb) measured using the spectrophotometric
assay and the biosensor is presented with respect to the number of copies of the non-A-allele: hemizygous males or
homozygous females with only A-alleles (red), heterozygous females with one non-A-allele (yellow), and
homozygous females or hemizygous males with only non-A-alleles (gray).
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Types of G6PD clinical diagnostic tests (G6PD HIE /7¥5)
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1) Quantitative tests GEEMITE)
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Until recently, quantitative tests have been complex laboratory tests requiring good laboratory infrastructure.
Recent years have seen the emergence of quantitative tests that can be used at the point of care in malaria endemic
countries.” These tests however have yet to receive WHO Prequalification.
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1-1) Spectrophotometric assay (2 YHEEE)

Spectrophotometry measures G6PD activity by measuring the formation of NADPH based on the difference in
absorbance of the sample at 340 nm over time. This test is used in hospital laboratories.

Typically, laboratories running this test will provide a quantitative G6PD activity value and a normal range. If the
value lies within the range, the patient has normal G6PD activity and can be prescribed either tafenoquine or
primaquine.

The spectrophotometric assay is the gold standard for quantifying G6PD enzyme activity in red blood cells,
providing a weighted average of the activity of the G6PD-deficient and G6PD-normal cells in any sample. Thus, it
is used as a reference test against which to evaluate the performance of new point-of-care tests (both quantitative
and qualitative).

Note that results are affected by the concentration of haemoglobin in the blood sample — in anaemic subjects, or
those with iron deficiency, G6PD values will be falsely high.

* ML L, 340nm T DOREREH 7 SRt O R E D 2 1c B0 C NADPH DA% HIEST 2 2 itk b,
G6PDWEWZME L £ 9, 2T A M, MhioBEECHEHIATHE T,
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G6PD Assay Kit - WST & (DRI
FEIREET GO6PD EHESHIECTX 320 1F i3, WST-8 Formazan DB OFE DR 23 NADPH D= ICH
BAL. %@ NADPH D& 13 G6PD iEH:IcHHBE 4 2 205 T,

1 ! negative control
- normal blood without substrate
. ' (GE6PD activity 0%)
2 © heterozygous male
(0% activity)
3 | heterozygous female
(50% activity)
4 - normal blood (8 U/g Hb)
(100% activity)

Reaction : 25°C for 30 min

1-2) Point-of-care quantitative tests for G6PD deficiency (ERFRIRZHIEE)

Recent years has seen the emergence of point-of-care test for G6PD deficiency, and it is anticipated the new
products will also become available.! Currently there are two products on the market:
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1-2-1)  STANDARD G6PD test (SD Biosensor)

Measures G6PD activity and haemoglobin and provides a G6PD value normalized for haemoglobin concentration
(U/g Hb).

The test is designed for use at the point -of-care and is of modest complexity.

GOPD Gkt ~E/me v ZHllEL., ~E/ v ViR (U/gHb) TIEM(LL 7z G6PD xR L £ 7,
ZoFEE, PO.C.CHMT 20 iciketEhTs by, S IIPRETT,

1-2-2)  G6PD Biosensor (Access Bio) = Care Start G6PD Biosensor Analyzer

Measures G6PD activity, requires a separate device to measure haemoglobin;

The test is designed for use at the point -of-care and is of modest complexity.
G6PD iGHEZMEIE L £ 323, ~E7 v v 2 HET 5 I3 0EEBLETT,
ZoiRERIE, P.O.C.TEMT 2 720Iciket N sy, EH X IIPRE T,

2) Qualitative G6PD tests (G6PD EH:#IE %)
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Qualitative tests give a deficient/normal read out for G6PD deficiency. However, for each test, care should be taken
to understand what ‘deficient’ and ‘normal’ mean. Currently available tests cannot reliably identify female
heterozygotes with G6PD activity =30% of normal.
The sensitivity of the test will vary depending on the G6PD activity. Thus, a test may accurately identify a G6PD
hemizygous male with a G6PD activity of <30% of normal as ‘G6DP deficient’, whereas a heterozygous female
with G6PD enzyme activity of 50% of normal could be identified as ‘G6PD normal,” when in fact this individual
would be at risk of severe haemolysis from 8-aminoquinoline treatment.
kEMERE ClE, GOPD O RZIEICOWT, RIF- EWZHANS 2 3 TE LT, L L, FREICOWTHE,
[RIE) & TIEF Mz E%RT 200 %8R 2 720 I FENLIETT, BIEFATREREE Cld, MEFICIE
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2-1) Fluorescent spot test
The fluorescent spot test (FST) is based on the natural fluorescence of NADPH (nicotinamide adenine
dinucleotide phosphate) under ultraviolet light. G6PD produces NADPH so G6PD-normal samples produce a
bright green fluorescent spot and G6PD-deficient samples do not.
The test is simple and inexpensive, and is robust for use in different settings with a read out within 30 min. However,
a cold chain is needed for reagents, electricity and training for the interpretation of results.
ARy FakBE (FST) 3. #IME T TO NADPH (=2 F v 7 IF - 772V - YXILAFF 742
7 x— ) OHKRHICHE ST WwE T, G6PD 1& NADPH %49 2 0T, G6PD IEH Y v 7 TirIA% \»
FREDOFN ARy b 23, GPD KBV ¥ 7V TIREDERAR y P A EEA,
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L2 L. 3D RIR O BEHIUEARCERCHELMNT 27200 F L —= vV I HBRETT,
2-2) Lateral flow rapid diagnostic tests (RDTS)
Qualitative tests have been made on the same diagnostic platform as malaria rapid diagnostic tests. These are
operationally very well suited for malaria case management and resources are available for training of healthcare
staff.
Two tests are available (Binax Now® G6PD and Care start GGPD™). Both are easy to use with read outs within 15
mins. Binax Now® cannot be used above 25° Cand so cannot be used in 7. vivax endemic areas. Care start GGPD™
is suitable for use at temperatures 18-32° C.
Both these tests can reliably identify G6PD-deficient samples with enzyme activities <30% of normal.
Limitations of these test are: they do not have control lines, and they cannot adjust for temperatures higher than
25-32° C.
2-2) HlytRuEZ WA (RDTS) (EMEL I 325, xR 2% L. AiofEaiic i< %, Care Start
G6PD Biosensor Analyzer DZ & ZF->TWw5 X5 TT, )
/Elfti‘ﬁé* I=7 ) THEBHRELFLZM 77 v b 7 —LaTiibiCnE T, 2bli~ 7 Y 7 OfEFIE R
CIERICELCH Y, ERAZ Yy 7D L —=v 27000 Y Y -2 HEIATHET,
2 O@TA%””%) FHA<% %9 (Binax Now® G6PD & Care start G6PD™) . &5 5% 15 0 ANICHI AR S 2 & 23
. fEWRL TR ¢ 3, Binax Now® (3 25° C L‘/U:’C‘ WERH T 7729, Pl vivax S EHIE I3 ©
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Disclaimer (%EHE)

Disclaimer: MMV accepts no liability for the information presented here or for the consequences of any actions
taken on the basis of this information.
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