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THE SURVEY FOR DEFICIENCY OF GLUCOSE-6-PHOSPHATE DEHYDROGENASE AT
JUNGKRADARN VILLAGE PHRA] BUENG DISTRICT SISAKET PROVINCE
WARANGKANA LEKTRAKUL

Abstract : The study of G6PD deficiency gives an advantage for preventing the G6PD
deficiency which is a public health problem in Thailand and also assisting planning. The aim of
this study was to screen G6PD deficiency at Jangkadarn, Praibung, Sisaket Province. In this
study, 154 EDTA blood sa.inples {40 males and 114 female) between 8-90 years old were test by
CBC and the qualitative method for screening G6PD deficiency, fluorescent spot test. The result
of G6PD deficiency showed differences between males and females in the percentage of 10
(4case) and 2.63 (3case) respectively. However, high prevalence of male G6PD deficiency was
found. It should be infroduced them to have a sereening test for G6PD before marriage and give

the knowledge and genetic counseling in case of becoming a G6PD deficient patient.

KEY WORD: G6PD deficiency, Anemia, G6PD fluorescent spot test
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A15197 1 Typical features that distinguish between Intravascular and Extravascular hemolysis

Intravascular hemolysis

Extravascular hemolysis

Mechanism

Possible causes

Red cell destruciion in the
intravascular compartment
resulting in hemoglobin being
released into the plasma
Complement, toxins, membrane

defects, enzyme deficiencies,

Red cells are recognized as
foreign or become more rigid
and are sequestered in the
spleen with subsequent
phagocytosis

Immunoglobulin,complement,

drugs membrane defects
Labaratory featore Present Absent/present in severe cases
Hemoglobinemia Present Absent/present in severe cases

Hemoglobinuria
Haptoglobin
Methematbumin
Hemosidinuria
LDH

Jaundice
Splenomegaly
Blood flim

Reduced or absent

Present

Present

Grossly elevated

Present

Absent

Schistocytes,  helmet  cells,

fragmented red cells

Normal or reduced
Absent

Absent

Elevated

Present

Present
Spherocytes,

erythrophagocytosis

970 Kelton JG, Chan H, Heddle N, Whittaker S. Acquired Hemeolytic Anemia. in Blood and Bone

Marrow Pathology. Wikramasinghe SN, McCullogh J, eds. 2003; 186

2.3 211197849 hemolytic anemia

2.3.1 &a, mdes (@7 awazihnlidmdes), sowwdo Tiuse, 118, Sudou, fus, 1

o
1%1514!53 (trachycardia) 1t82 heart murmur

232 0Y0A  intravascular hemolysis  HUURMIBHAUIZIN DA hemoglobinemia

hemoglobinuria Terazlianvialnat §1910155un59981BAM shock, DIC, p1udus, 1o

3 P e o
MNouazi 1ides I 18

2.3.3 MR chronic hemelysis v ldIRaTU-Tuln, nszganfaouziire one

= = A [ = .
deformity), pzmdnfuiazfanouild 1300106350910 7192 congestive heart failure




2.4 Laboratory Findings ﬁ]‘l’igi.l Acquired Hemolytic Anemia
24.1minkismshmediadeaunsdiumnaiu
2.4.2 RBC survival time F30100 intrinsic factor 8% extrinsic factor
2.4.3 Blood smear NN spherocytosis $1UIULIN 5 ﬁdﬁlﬂ anisocytosis, poikilocytosis
LAY polychromasia
2.4.4 ﬂ'm’nmﬂﬂzmamﬁmﬁﬂmmaqaﬁu
2.4.5 indirect serum bilirubin ﬁfhgq%u (6 g/dL)
2.4.6 wine urobilinogen At Tiwuri
247 h;emoglobinuria UAHiE hemoglobinemia %an"lﬁiﬁmﬁﬂ hemolysis 0819399137
2.4.8 Haptoglobin 9zawe hinumolunsdit e
2.49 Snnudiadoavniniu gy
25 fhﬁuamﬁamﬂﬂmmﬁmﬁmnmﬁgnﬁmm"lﬂ
2.5.1 Tunsdl normochromic,normocytic anemia A1 MCV aamﬁmﬁan.ﬁmﬁammqﬁ i
D9UUATITIY polychromatophitia
2.5.2 Reticulocyte count 9E§4
2.5.3 W1 Erythroid hyperplasia ol‘L‘!]‘]‘Uﬂ‘;}:@ﬂ
2.6 Miuansdona Inmsmeindenua
2.6.1 Coomb’s test 9243/u19n
2.6.2 Warm antibodies
2.6.3 Cold agglutinins
2.6.4 ornunawINUaentun1sns1911 syphilis
2.7 msasromlaniiihimume
2.7.1 Malignant lymphoma
2.7.2 Collage disease (!.‘]}‘LI Systemic lupus erythematosus (SL.E)
2.7.3 disseminated intravascular coagulation (DIC)
2.7.4 Idiopathic pulmonary hemosiderosis
2.7.5 Infections 141 Mycoplasma infection, infectious mononucleosis, malaria, cholera
2.7.6 Paroxysmal Nocturnal Hemoglobinuria
2.7.7 Physical/chemical wu I Ing 1 ans i (phenylhydrazine, benzene)

2.7.8 Drug-induced U quinidine, quinine, penicilling, cephalothin, alpha-methy dopa



2.7.9 Autoantibody {warm, cold)
2.7.10 Alloantibody (erhthroblastosis fetalis, incompatible transfusion)
2.7.11 Paroxysmal Cold Hemoglobinuria
2.8 Laboratory Findings T3 Microangiopathic Hemolytic Anemia
2.8.1 burr cells, schistocytes, helmet cells, microspherocytes
2.8.2 Lactate dchydrogenase ﬁﬂ"l’gﬂ Haptoglobin @A04, hemoglobinuria URAY
hemoglobinemia
2.8.3 Iron deficiency iiipasnidomantdutaany
2.9 Laboratory Findings sy Hereditary Nonépherocytic Hemolytic Anemia
2.9.1 Abnormal Hb, iimdenunsgilitdintng, n12z hemolysis BUAALSARALAL
s 3 uenneia
2.9.2 Howell-Jolly bodies, Pappenheimer bodies, Heinz bodies, basophilic strippling, 919
WU slight macrocytosis 18
2.9.3 WU reticulocyte 170 ulias 01015 hemolysis Taigatse
2.9.4 luns SRNAUNIL erythroid hyperplasia §9. Normal hemosiderin
2.9.5 WBC, platelet count, Hb elecirophoresis, Osmotic Fragility, mechanical fragility
ithilad

’ d t o L= =
2.9.6 8190V autohemolysis Tnwnsseuay glicose RIAINNsRoausng



Sgherocytes Schistoeyies Acanthocytes
Hereditary _ Liver disease
spherocytnsia Mechanical Renal disease
;rzmug:sn hemolysia ?’gﬁlﬁry .
H1ln) ﬁ?@e}m
ghemia Negative Positive
Indirect Coomsbs’
RBC panet
RBC eution
Heinzbodies > < G-6PDassay > < Hom'stost
Pasitive * Posttive Pasitive Positive
4 Congenital 66 Paronysmel repleniimsequestraion
iy || o Ut | | iy | (ol Hpenplniafen
spherexytosis deficiency _ hemoglobinuria |

FUMNA 1 uwiin1sionaiaves Hemolytic anemia

91 Wallach J (2000). Interpretation of Diagnostic tests. 7th Ed. Philadelphia: Lippincott &

Wilkins.
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W W B . oo A W = @ A oA
MINVIAY Hemolytic anemia 1NadU Tdnatoaume uag Tafianeduiloannadisfoaun
UANINANNARUAAN W UENSTH ( Hereditary hemolytic anemia) Ingimwizanuiinlnfves
v % =S| oo ar a LT e =
mznisneu Ll ludadoanasibanaiugnsmnzhidifamsuanhasveusiaifen
4 2 ) = & dea
1AM Intravascular (A% Extravascular #aluminmdoaunstsznovudied iuinativ #ldudu
o I . . a o < Y = = =
paffsznay MIai19anu mitochondria dosodmou laivatariia MinAanuHsdnAves
3 &
myafuewled  wdwaldinmsadduiiiadndldde  Supngquuosanuiiadndil
=1 o ] 5 =] o o ar i
Porphyrias  ttasilisideauasimibavantdouna Jesuiludoaldudsam (ATP) fAlden
. 4 = = =) Lt .
N3EUIUNS Glycolysis Famiannuiadnavesmiadiaoulnllunssuiums Glyeolysis
-y = @ < ' ar o .
wvirliifamsvhaoiindeanastoueigdy Taswusnnlumsnaeulanl Pyruvate kinase
=1 as ' r v & Y
maiiadoaund il organell 1A% mitochondria  WuiunFsnuzgnadeIn
NFEVIUMIAAIY Glucose 150n31 Glycolytic Pathway 30 Embden Mayerhof Pathway (EMP)
B4 :%‘ 9 ) ax
wnuianszUIumM i1y Glucose Uizl 90-95% Glucose Bnilizum 5-10% sxgnldlu
&
f5$19UN5 Hexose Monophosphate(HMP) W38 Pentose Phosphate Pathway (PPP) Tu3931 lud
N3NNI 1AT319 NADPH $hwihin§nu1anim Glotathione 110 ugil Reducing agent
T = o = a e s =
(GsH) nviznsosou lad 1138 PP axviidiliafoauaagavinied s Oxidizing agent Lazifa
@ =1
masanimevoaliaaaaunsn i Aoy el Glucose-6-Phosphat dehydrogenase (G6PD)
o & 1= = = 9 = ' o : PY=Y =
waziThaeu lmiiwundnnuislndlumsaonniige nrznsousy laignoliifaned
= 1.3 ol s L] L]
AmNIuNTIns e launuTasaa ey
o o d o 3’, e, = =1 1
tanusuiuvewsn lydsdaintulgasnduaiiluiwne
a 5 'y
2. 803 MsudasssnvotuRnuauns s 1o
o ] ]
3anuddesvosou lminnuaemsgniey
1 o oo A = - o .
4anuensovessenelumsdiuds woud lvanuiadnfi Taomsad e isoenzyme
4 %
UILNIMALNY
o o PR :
Glucose-6-Phosphat  dechydrogenase  (G6PD) Wueu i hudadeaunsihmimnlu
& o Y ot o o e = ]
ISYUIUNTS Pentose phosphate pathway FIVTHINAIAIE NADP 1hwadswily NADPH @9
= o §
NADPH 3¢ 1138 Glutathione Tuiliadsaunsldiii GSH Mtay GSH fio Reducing agent i

T
2 i =3

o ! o o
dfwhge  Tumsduoyyaddss (Free radicals) WAAVINATEUIUMIT RN umad

] 1
= a o

Hearulilfwadgninans sazwmihadwydmbsznisnilsfioduauHemoglobinduny

DNV
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2.10 Insva¥rsvener ] GePD
ou'lanl Gepp iy active form fi’mﬂlmljagflugﬂ dimer @ulpniiy tetramer,
monomer (Hhy polypeptide chain éﬂﬁﬂﬁﬂﬂzﬁiu 515 @2 ﬁ‘lfﬂ"lﬂ'ﬂ 59 kilodaltons, dimer 1A@90
2 monomer WU TAEHY interface 151m117U BalWiRmaiesnmdas NADP 2 Tuiana Suves
G6PD aéﬁummﬁ’nmwm X chromosome (band X q 28) 1nd%af U818 Factor VIIT (L?';mﬁ"u
AMzAIeAT) U coding sequence U52nDUAS nucleotide 1548 base pairs FNANTINITOUHNG

NAN2T2350 AU Twins, 2539)

. GEPD
Hypoxanthine
Fhosphoribosyltransferase  Factar [X Fragite Site Coforeeision Factor VI
RPRT Fg FRAXD CBBM\ F&C
g8 ' ) Talomere
T Geep BEM
fl [ 1
1] | I
A GBPD gene

gilmwi 3 Awialnfvosdugi 28
(M D Cappellini, G Fiorelli)
2.11 wihives G6PD

Glucose-6-Phosphat ~ dehydrogenase (G6PD) r‘fJumu"!ﬁ]jﬁ“lmﬁmﬁammﬁ‘mﬁ’ﬁ"l“lu
UWHIUNTT Pentose phosphate pathway (PPP) sﬂumu"lcﬁﬁﬁ reduce NADP Glﬁéﬂ?%ﬂht‘ﬂl&NADPH
udr NADPH finnwddgsediadoaunslaaily ant-oxidant wdnlumshaumsosdi
ﬁj@ﬂ!%ﬂélﬁﬂlﬁﬂﬂuﬂﬁ U glutathton reductase, catalase l@Zmethemoglobin reductase Adeq
07 NADPH (Martinez Cayuela M, 1995) EATGT Hﬁlﬂﬂm&u%"lﬂ reduce 11 Glutathione ﬂly:
Tuz1) GSH #1 GSH ¥wmiiuilu reducing agent Ay lums Minoyyadasy (free radical) 7
davnvuunsiuaiinelugadiazs sy Hemoglobin agluan W reduce
awsadueendiould annsdnninlafiaine auzmaiinnisuimd uminnsodadia,

2552)
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Pentose Phosphate Pathway

Hexokinase GePD

GlUCOSE =—— Glucose & — 6 phospho-

m phosphate m gluconate

Glutathione
reductase

G55G GSH

;.li‘ijﬂ‘lwﬁ 4 nalnmshauves Glucose-6-phosphate dehydrogenase deficiency (G6PD)
(jenni fer e. fran k, MAJ, MC, 2005)

1 1 o | = - A ! g ] =2 o

mnlimswseuen el GEPD duilisaniviansaaninlsnfadonenuuaiGenie e
a 3 s a < X 4 oa ' oy

ms ldfuewieemswmilitudu liifs 1o, Wiumaiu Fufludomsad Ugnsodredud

2 A 4 A & ¥ w ¢ v o 2 X
pzrivnnvuneldadeanstatlumsileanuanad uazdimin oxidative stress AU 23
= A!g =3 i T ' = o
AR NI IINTL WiaRoauasiivios GePD Tuaimisaadis NADPH winldwe Saild

] &4 4 4 as o [ e
Tdewsoaie GsH mudwdelleaiu celt 14 dimdonunstagmiaiode Oxidizing agent
@ 1 4 = a . F . 3| '
m“lﬁ’mumae] mmsumﬁﬂmmgﬂmﬁw 191 Sulfhydrly 484 Globin chian (Huaiulsznou
- : ' = . .

484 hemoglobin %11 hemoglobin /ean1W anayneuagnsluadonuas 3on Heinz bodies

e

& A A e ' 5 c q Vo Y o e o2 oA =
wia@eauaudonnudanygl - Hunguusunnildfagimmivdadon a1y acute
@
tntravascular hemolysis U hemoglobinemia 462 hemoglobinuria flaaziimdng vaziionis
= =1 { 1 @ W
Fanman wazdiadoauasitdoanwiosnnozgniuiulu- reticuloendothelial system (RES)
= . ¥ =2 o Ed ¥ = <t
ifAA1IE extravascular hemolysis fhBNsswssonunzal ulaldde nfaw dia
= as T = o ¥ o 1 o M w P
(BoAIAITIN (mature RBC) dziliou ol G6PD Wosnazgniiaisrewiinteninidioouni)
o ' =] . . oA ¥ A o =
wulsiliinnd fanuannse oxidation uazasansia@esuaTld deflowmBans
1 o == a1 ¥ v 2 ¥ g
NN T NARBAUAIITBNENM AN TAIA riticulocyte TR0 sl 1A119
o o ar L1 U + 1 w . =§’ 1o o G
Miszameu lastludihensos GEPD n1enda acute hemolysis  gaiunindumm uazvhld
. yé A oy ar o L. =t . 1om N
hemolysis nigaas 14 Taludeanuinasedmen lanilu sticulocyte 921 activity ganiufiaion

a 1 1 & o ar =
HAIANLN 5 1Y ('P’f']ﬁﬂ'i']‘i]’]jf‘fuw%ﬂﬂigﬂﬂ‘i'ﬁﬁle ﬂ‘l«!k!W‘i]G'lﬁ, 2539)
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@15199 2 The world health organiiation {(WHO) Clinical classification of G6PD variants

Class Characteristics Percentage of variants
1 Severe enzyme deficiency with chronic hemolytic anemia 33.6
2 Severe enzyme deficiency ( < 10% of normal) 26.4
3 Moderate to mitd enzyme deficiency 25.7
4 Very mild to no enzyme deficiency 13.6
5 Increased enzyme activity Total 0.7
Total . 100.0

d =y @t
(EENNsEuNSwRIITI flndng, 2539)

A13130 3 Classes of G6PD deficiency

Class 1 Severely deficient, associated with chronic non-spherocytic hemolytic anemia

Class 1l Severely deficient (1-10% residual activity), associated with acute hemolytic anemia

Ciass Il Moderately deficient (10-60% residual activity)

Class 1V Normal activity (60-150%)

Class V Increased activity (>150%)

WHO working group. Glucose-6-phosphate dehydrogenase defi ciency. Bull World Health Organ
1989; 67: 601-11.
rj’ﬁﬁm's:ws'mmu"lmﬁ G6PD deficiency f"r”;lu“lmy:agj‘lu Class 2 (Boo et al .1995;Ainoon et

al, 1999 unY Class 3 Panich et al,1972)

2.12 BRUOZININDUNUVBINTILNIBY GEPD
] ar . d:i dr ot L]
aNud IR GEPD deficiency Hoinnny lalullszmnslan 400 dway diu
Ju oo r o | ¥ o . . . .
auninwiouew luudeemshwe 1ldneadiln acute hemolytic anemia, Neonatal jaundice
and chronic hemolytic anemia
2.12.1 PSHFARSUNEU {acute hemolytic anemia EL hemolytic crisis)
Taoialal filaoniinmzwios G6PD azlioimsindd uazdnmnnz hinnuhewesiinny
=y = 3 h:T3 o :‘ 1 el Q'/
Annd Weldiumsnizduanmsium msiuthe viomssmlszmudnnd (fava bean)

@ 2 A = LY = P4 A = A w &
‘Hﬂ‘ﬁmmﬁE]ﬂ!,Lﬂ\‘iuﬂﬂme‘}JWﬂu Ilasgauiima ‘Pi5‘6’01iil.ﬂﬂﬂ"li]z"l@]’)"lﬂmﬂ‘}}‘l"lﬂuulﬂ
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e nTimsuanuny  intravascular hemolysis  nwaiziwIEpMMTIERaMNATIINTS
@1snmaﬁmﬂﬁﬁﬁﬂnﬁq}wﬁﬂ’nﬁquwu'jﬁxﬁn lactate dehydrogenase g9 1A2 blood films
WY anisocytosis, polychromasia Ha2 poikilocyte

2.12.1.1 Drug induce hemolytic anemia INABIMNSHAINMT LATLE YSoAI5IAT

] = & Wt o + ]
VYN lﬂUﬁHHﬂﬂqqﬁluﬂlaﬂﬂuﬂﬂlﬁﬂd'}ﬂ (58]

M15190 4 Drugs and chemicals that should be avoided by persons with G6PD deficiency

_ Acetanilid Sulfacetamide
Furazolidone (Furoxone) Sulfamethoxazole (Gantanol)
Methylene blue Sulfanilamide
Methylene blue Sulfapyridine
Nalidixie acid (NegGram) Phenazopyridine (Pyridium})
Naphthalene Thiazolesulfone
Niridazole (Ambilhar) Toluidine blue
Isobutyl nitrite Trinitrotoluene (TNT)
Nitrofurantoin (Furadantin) Urate oxidase
Primaquine p Phenylhydrazine

¢ = ar =
(FAAT 1 S35 504 i Inie s, 2539)

2.12.1.2 Spontaneous hemolysis without drug exposure Lﬂumu:?ﬁmﬂmﬁnﬂms
unnveuiiadoauaslugiie Tao l#uomiemsaiivine msinmnmsiadelade wuldn
idonsen sudniay vieuuaite wu Tnvoas
2.12.1.3 Favism luuoumgowdmesindou deldiudssmiudanhnér (fava
bean) &Ea15WIN divicine 1A isouramil 8y B1UNANIL hemolysis 5931 Favism 91013
hemolysis TitRaReuagLTs nadihefannsoilud1dluszosnasudu
2.12.2 amwmioslumsniiin (Neonatal jaundice) fiadulngiuduinunein nijidoa
hinssfuszniauiuargn WionznsoiRadens MMsANTA Tsmennadiae woh
wisnmaewd lddssndimsamanas  Insnuilumamilovenlsesmealng  wuany

] .:: E] - [ .:5 [ & 9 1 oo ar %", =
W399 G6PD Tumsnwmdaasnina ludnifnaaduiingls luaislsomansusy wandlu
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! a = R k=] el = ' el ! q =
asanu lunqut i variant Beau nrzmiesiuduiinznses GePDlumIsMIS IR
A o @ ¥ . @ 1 - = oA P |
Piuusahliife kemiterns Yasedulugifann nisldemiomanil lunsiionmsinide
(Hassan Abolghasemi, 2004)

o Aj’ ar N ) . . -

2.12.3 AMzinRoauaimnEose {congenital non spherocytic anemia) wutlos Hnvin
e = o A o W =] ' o4 '
Hiheiinedai oTausdadiis wieaenieueu laidugioy

g e ar =
ARSI darsIssa i lnias, 2539)
2.13 Ms3nywaznsilaai
. a 4 A A4 A o oq e ¥ A

2.13.1 MITUNQUDA oxidative stress waznan@esdamilummefii difensnszdud
1 U o A
dana lAdiadonunaunn

2.132 Tdeamnfionns@aun as1@lugy packed red el Feldhioatnyl mane

- o 1 - 1 o

doamswaniGointiz emdengs duihihliddesltidenh GerD Usni ivetratoniy
dregnaoanbillasn GePD miemnfennldnios G6PD 10 91950192 acute

.3 oam A Ay v
hemolysis 01 laonaIndoai 145

=) ol 1 LY dls LY a7 di
2133 aapnquadihivedislndda  ioantazud lunizumsndeulimsguaiies
L %‘ T 4
fluid electrolyte balance MG vIAINAMSD shock tizTarnias IHidondh wmaiioz

Wutfadevhldenisngaas hudnmz e newotesnn udludlugmeilanodouwduds

TduaaBenga doevh Peritoneal dialysis Tneisenan
W a &
2.13.4 Tim35ny1du 9 sueins
2135 lunmsnusnifandemsmiesinsuadunsnmaeusnifiannatve

ar

ﬁuq"lﬁ’uri UETA RN {Phototherapy) a1oilasudon {exchange blood transfusion) uax‘ﬁt?mﬂg
= o xd ] ] ]
winde Weaiiunldmniudenluiuas lunses cepn
1 " {0 o ] o =
2.13.6 A25iMInsIenIznios GePp Tudihenduiudesindseedmifiani:
hemolysis 141o8 15U Dapsone #1450 TsaRmiuNendnfosmsidniolsuvnnilyy
M i ' Sl a . ¥
viefamueIngieegsindsamendims 1dem
b3 * .
2137 Midwuzhuddihewezandtannzil e isndunaemsiadsnanes
= § Z w ar = A 3 ¥ o 1 Yo . Af =1
INATUTININITENATE Tz anoams 9o suomvznolfiia hemolysis YunAdl

= oo ' o w = L
ANWAAUSAARINA AITTUN LU (irmadlanTsrmdTrn a3Tnuas, 2542)
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2.14 9UAM3BIVBINIILNIOI G6PD

Expressed as % of the male population that is hemizygous

e [ 1<05% 7-9.9%
[ 105-28% B 10 - 14.9%
[[5] 3-6.9% B 15 - 26%
- — e e ——

- e L - 1 e
silawmi's 91iin1saluoan1NZNges G6PD

W.B. Saunders Company items and derived items copyright @2002 by W.B. Saunders Company

T 54 iy
angnsoaeu Ll Glucose-6-phosphate  dehydrogenase  (G6PD) 1unngnaienoania

s o sy o g ' =y g '
WugnIsuniiguanalgan mMadidigsmsnnnat 400 Suasdinigil Taswuuwsna

i
=

mlan wuwnnuoumsaamessdlow 1eWimagiueen lna sounslszmalnenuniizil
0w s R L n ¥ 9 o oY | as W
wnerudu giansallislnenylalssmasosas 348 - MetliuegiuismsTianouay
i 4 o o 1 P 7 A0 s '
Huiiimad1529 udnnmsinEding mmuniuas WongiRnissivoan1agwies G6pD lu
1 e & as = ' ; - 1
mewhnuiovay 10-12 naluilszanauia lilmemsausnifa daulunduiesninlszuim
8-10 191
o o
2.15 m3ItanpnIznsouewlyi G6PD
aA A W ) ' T & d 21 1t
oImInenatnidAyuesnznseseu el GepD alawn ludileay liitionns
viionnuAnUndlag onduldsuer wiomaniuinsedu (oxidizing agent) w9 ldiRa
il : o = 3 ¢3’
hemolysis (58n1122 191 hemolytic crises 919¥1 1A IMSMAIAWIN
o
2.15.1 Uansia Wy Hemoglobinnemia Hemoglobinuria daanzmihna

2.15.2 RBC Count, Hematocrit, hemoglobin #11
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2.15.3 Blood smear WU anisocytosis pokilocytosis polychromasia riticulocytosis wuia
|f0ALAIARY spherocyte Al spherocyte i1 & 2 FRUGIET
2.153.1 RBC with contracted hemoglobin %30 Bite cell Hdnsazilufiaion
uaait$s geyiitun il biconcave taz Hb Aowllogaladiumils il macrophage Sufiu
s Hb ideaniw Tauialhiminwy Bite cell foitfu pathogenomic finding

Tﬁﬁﬁ #;\Shgme cer.cancer. gov!mcg@,&nismml )

2.15.3.2 Rﬁf-iﬁf‘t@h&moglobin leakage l;ﬁnzlﬁ’éd;gs examination (HB) i
denature hcmoglobm ﬁﬁﬁi@ﬁmeﬁ@mm mu’m M,p ﬂﬁﬂﬁﬂﬂﬂ:ﬁwamcﬁﬂa asIINLILe

UMW 7 Hinz bodies (G6PD Deficiency)

(http://www.med.unc.edu/medicine/web/Smearreview/sld024.htm)
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2.16 minsI0lusio ) §iAms
2.16.1 Screening test

2.16.1.1 Methemoglobin reduction test ¥inn15 NADPH Mifianniljnaoivos

v
=)

G6PD ->6 PG laweulwi GepD Wilegludiadeauasvesnuladazly  reduce

Byl o
Methemoglobin NAAIN NTLVIUMS oxidation UDJoxyhemoglobin Taodi Methylene blue 111

ﬁ?léﬂﬂf}%m n Methemoglobin 1 reduce Aty oxyhemoglobin 1aon aaluaunis

Go6PD
6-PG <€ {,\ G6P
NADPH NADP
Oxidation
Oxy Hb m——  Methemoglobin = Oxy Hb
Sodivm nitrite Fihma IR St GLGET
Raductase
Nethylene Blue

FUa iR 8 nalnn1s1191u Methemoglobin reduction

2.16.1.2 Fluorescent spot test vanms Iueanagnil substrate i Glucose-6-P
(G6P) uay NADP 104wl «G6PD veiavy G6P il 6 Phosphoglucontate (6PG) i

w o o J / & ! i .
YULIABINUE reduce NATIIN I NADPH SaiSoumaaiiogaas Ultiaviolet light

F6PD

G6P + NADP *»NADPH + 6PG

{(Muorescent)

g‘ljfl WA 9 Fluorescent spot test NADPH product,

%&!ﬁﬂﬂﬁij Glucose-6-phosphate, NADP, saponin l7% Buffer NUIHOAAIDENE UAINUARILY
nsyANTe G6PD luideaszidoy NADP iifu NADPH ieorinszaunsoslidoans
fluorescent WU UTAIROAUAINNAIIG GEPD deficiency UUNTEAMNT D92 1S 09 A
doanuinfvzfoads Maiipann GePD deficiency Teruisonlaon NADP iflu NADPH
ifnuamiatomald  (annsdnainlafiainonazmaiinmsuwnduniineidossia,

2552)
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A o ogany 2 A e o ¥ o o [ =]
MIasmMInalignmanedisnenrwioueulal GepD aunsovh|dnaieds
Y da . T a
NUUMINTINTOY (screening test) bR AUz Tasnaens sumsnanguias g
N1 1aHAING) (ICSH) ¥l Sensitivity 100 % L specificity 98 % (Kaplan M LagAaLy, 1997)
. [ ot oy ]
2.16.1.3 Ascorbate cyamide test WanMS IHUIBATINTOIRTA1N LA
: . 2
ANUIUWIZMN Tﬂamwﬁmﬁammﬁﬂaaﬂu Sodium ascorbate, Sodium cyanide MagUINID
R 1 o . P 1 1
Glucose 9318 Hydrogen peroxide f1ii)aomaou sl GPD a5 peroxide Minvuya
o @ 3 oy ar ., = N = oo o ¥ X
Qﬂmﬂmmzﬂsmﬂgm Enﬂ‘lJHemoglobml,ﬂumethemoglobm aumsihmaiy
2.16.2 Definitive test
2.16.2.1 Quantitative enzyme activity nivfFinavesusulsl GepD Tnunsa
v w o { o o v
Tagodenanms GePD vhld NaDP whowlthilh NaDPH sl famanuduvesms e
Ler# 340 nm eseTaiiniyouyes Gepn 14
2.17 M5 s zvidoyn
lngldaffidonssann  (Descriptive Statisties)  Tumsagidnvaziidamesngu
Yszannsvsongusiess lusdvesiovay

2.18 938555 umsIoY

= s c?d = ' ks t ,},’ = r gl ar
missintdumsioninnenieuonlesl GepD vewnguilizyinsluiui Y19
4 ¥ Wt

nsgau Sunelwids Swdadbanny Teofsdansin Ao doansudan dniudidisa

a

o - @ = o
TasamsBedeasumnasudadnmmivoenlumsvinis e

ar

d
3. nglszasnvedlasams
HonT19n509 NI B0 Tasa] Ghicose-6-phosphate dehydrogenase Anythusa

@G

a =5 ar o = ¥ Ay
nszay dune Iwsile Samdandaziny §2075 Fluorescent spot test
¢ e ) oy
4. szlasifinanez1d5y
2 9 Yok ' o
1. mmmsaﬂammammagwsmmu%u Glucose-6-phosphate dehydrogenase 118
= B rog L] o = ar W
Az larearannyiusinszam sunelnsile Sandaaziny
2. ggimlasamsfifinnenioaoula]  Glucose-6-phosphate dehydrogenase
Fao o -4 2 et = 1 20F =5 =
Idfusuunhlunsquanuesldannsnldfinensdndld  swdmawiams
ongneanilgnIsuves imimetolumsnaurunsaunss
o a 19 e o = 1 P4
3. Wuwnlunmsaad i Tae T Nnsnnalnuftine wi e vew T
Glucose-6-phosphate  dehydrogenase uamﬁmﬂuummﬂumﬁﬁ‘muﬂﬁ’hﬂnw

A luusuisn OB NGy
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] = ey oy
32UEIENIIAE

1. NISOONUVUNTTIDL
- 3’; d.yd = oo 4 o = oy
mavoasalilunselssnnaarumsaiazmyduiinlsa luanTafindng Tae

o o& 4 i r L4
HsaoviBasuFwssuut iofnudniinzwissow ol GePD

2. neailonnzanlnsl

21 1ndoaile
2.1.1 long wavelength ultraviolet lamp

22 mlnsal
221 AR (needle) 1W0F 20,21, 22
222 N5zUONRAYT (syringe) 3 ml
2.2.3 daeenIiauAY (tfourniquet)
2.1.4 &8 uag 70 % teanoaen
2.1.5 Maugldidon (Sterile tube W30 vacuum tube) WiowrgnTlan 1wy
2.1.6 Appendrof tube i
2.1.7 Autopipette 10, 100 pl
2.1.8 ¥UOUTDUNIITON
2.1.9 &dou Wright’s stain
2.1.10 naoa A ua b
2.1.11 Slide Fwifurhatiiosidon

23 msnil wezhenagey

&
2.3.1 9@ KIT Randox G-6-PDd 3153 nonTday

2.3.1.1 Substrate

2.3.1.1.1 Glucose-6-P 1 mmeol/l
2.3.1.1.2 NADH 0.75 mmol/l
2.3.1.1.3 GSSG (oxidized glutathione) 0.8 mmoll

2.3.1.2 Buffer

2.3.1.2.1 Saponin 0.2%
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2.3.1.2.2 Tris (hydroxymethyl) aminomethane 225 mmoll pH 7.8

2.3.2 Wright’s stain ( powder ) 9 gm
2.3.3 Methyl alcohol { acetone freed ) 2910 ml
2.3.4 Glycerine 90 ml

3. AEmMsnanea

31 Ngueied
3 o 1 & oo LY | LN [

natayansuntsnases sune tusds Smdaesamny Usznnsuythusanseausiu

1,084 vt (WNDIFAI WII5NINa. UnUSmsnumzibounaziins Sninysmsaunsiioy
o =5 ar et =

nsumsdnases dunetnsis Saniaddaziay)

abalumInaaoy n=  Z',PQN

7’4, PQNd’

n = yradeteidinld

N = SneubsznnshesfinyvSeguruiazdng) = 1,084

Za,, = 11UAI1519 Z 5260 0=0.05 ilenaae 2 113 M1 Z=1.96

P = sminannugnvesnzniouou led lulseme lnoado 13% (10— 14.9 %)"”

Q=1-P=1-0.13 = 0.87

d = faruianaagegassnidadiuvewinulshaulednmdienaaslulszang

= /p-P/ (tinlowle @1 d=0.01 B4 0.1 daulueyiiowld 0.05)

SnnuamEas = (1.96)°(0.13) (0.87)(1,084)

(1.96)°(0.13)(0.87) + (1,084)(0.05)°
~149.85

1%

safuluanidssivhminassslueinainsoiinlon 150 aubisiiamanarery

32 msnameuil¥landis

3.2.1 M37 539 Complete Blood Count &1819709 PENTRA 60

3.2.2 HB3& Wright's stain 180013 Blood film azgminndendaudwiafiruiond
Aniline Dyes céﬁqﬁd'mwﬁmjm Basic dye ( methylene blue ) 11912 Acid dye { eosin ) Audm
Ing) m13eeqidoylu Nucleus i Cytoplasm voudindesfigyiulgizomaalidud +ihld

o e ar e F2) A b Y L4
andsineg fulduasueneinduldhededesgdiendosganssem
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3.2.3 M3AFI9 G6PD fluorescent spot test HANNIT 1UN1IZNI substrate 71D Glucose-

6-P (G6P) uaz NADP pulani G6PD azfavy G6P 15U 6-phosphoglucontate (6PG) Tn
= a o [ ' o 2 M 2 ! K . . ar
YULIALINUNIY reduce NADP 111 |A NADPH @ai50unuiionoigdiy Ultraviolet light #9

TUNT

GoPD

G6P + NADP > NADPH + 6PG

(MMuoresceunt)

gﬂmwﬁ 10 fluorescent spot test

3.2.2 FumsunazIsMInaaen
= F-| d'l L2 A o (=1 r-|
3.2.2.1 Miwsaunamiin 389N 101EInta00 PENTRA 60
3.2.2.1.1 astvaoursmusegie s sy lusoau
3.2.2.1.2 wau@den Wiy uastuduasoaon Tuls
3.2.2.2. (388 Wright's stain
L] 1 =) . = =) L 1 al g‘; =
3.2.2.2.1 aing ) 1erwad Wright's stain iaziosluInsane wisununy
glycerine Nagtioy :
o A? Ty ar Y
3.2.2.2.2 wauvwmuiiofednu 1a29481 methanol a9
1 =l o H ar = H
3.2.2.2.3n509 g @1 ounu 139 37°C Uszaia 2-3 S Wi ahuh
gumpiitest)szawm 2 deu e liifa oxidation Telddoua’lad 14
o = doM W@ 7 .
3.2.2.3. MagunantinssaNg Wright’s stain
{ o é e
3.2.23.1 laoauss Pidatealaddreladraniis mealadiiidon
2
uazegluunuiSay
3.2.2 3.2 1FHedounzdasassdmsunveadenls Hevnisvvevalaa
ar é o
#'ln asalyzumnenatsvesnueivesd lag
W o ar 3 1
32233800 laddh lounzuualedneadon ldogniimendanaiation
@ s 3 ar a4
wazvingiua ladvemdon Uszana 30-45 aam analadsa londu 'l
faveaaon
Y A . o ¥ @ o %
3.2.2.3.4 ssveadeaud auveuniinwvesdlassnla aimiy

Taalasorssras 2 lnedumi
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2 q 4 Ay A o
3.2.2.3.5 Malindangumgivouiomioudondao
3.2.2.3.6 et ladideauumiauiaima Tiuumaden

] ﬂ? / =
3.2.2.3.7 vead llvuviana laana 13 szunm 4 wii

3.2.23.8 nemhnaunserimedas liSinasieg dud Tdgnoah-

Ao 4 itedau i Fuasiies wandi Sunadednlszuia 4 11

3.2.2.3.9 dadroinlszahituil vinfudaa laddnmaaliazon
3.2.2.4. M3M1 G6PD fluorescent spot test

3.224.1 19U working reagents 100 pl a Appendrof tube

32242 Huaoa 10 ul wawasly

32243 w130 25 'Ciflunan 10w

3.2.244 voad0plasuunsgawnioaliy ¢ Uszana 3-5 mm.

322255 e Wldatin dseuia 30 uii

3.2.22:6 ©AUNANEL 0e 390y Ulteaviolet light Tufiila

3.2.3 MS9EIHRE
(5041 Lﬁé‘}?ﬁli}'ﬂﬁ gﬁ_ﬂ Normal control 31804971 G6PD normal

a5 oanaenaie Detic iency control 31037 Complete G6PD deficiency

Deficiency | " Normal

: UM 11 uaAIMIVNUNA GEPD deficiency




UNN 3

Han1Innaey

¥ ¥ e
ar o ar o o -
Tumsfnnasetifioenainssiauimun 154 510 Shawrnesia 40 510 uazmemds

91U 114 378 danaalunin

UMW 12 RN auEAITIINAN(%) HONAINA

& ' : ° : T s g
unziiongagua 8 1189904 Tavagusmom (am) aussergaumgiimsil

63

28
10
3 5
<101 10-207) 21-30 1) 31-407) 41-507) > 507l

o 13 uwugiiniauaasiau @) udaganeey @)
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namsaeuLUdoUMNEMUEAMMTaNsa a3 a0 Taa 18 au ausa 113 au nioma

] =l i @ =
15 aw liszy 8 au Aedlufovay aanearasluumugiinanay

| laa
B ausa
W vihemen

m lauszy

FUN N 14 Ui QR IR OMLEATTIIUA L) ayaa Uz s

- v g ;. as
HamFRBLNUUADUNMTEAUMSHNgega a1 Idaudhnlszoun 97 av, 1Tseudu 12 au,
al o 3 4 = e s = 1
Wsoulane 7 au, Saygas 3 aunazdun 35 au Andiugesas duaasluumgiue

62.99% '

22.73%

4.55%

lizan oy sivenlane Wgaws Buq
Fumwi 15 uaugiiuianan st (%) wnaumsingaga
N o a =1
Wewhnsnse Complete Blood Count , G6PD fluorescent spot test, Llﬂzﬂﬂﬂ'ﬂmsmmﬁﬂﬂ

uAINIANABIgaNI sl Iaradamauang
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TIENTUHANTIA iﬂﬂlaﬂﬂﬂ96ﬂ1ﬁ1ﬂﬁﬂﬁ HIHAdTHIN 154 518

Lab Age RBC | Hb §{ Het | MCV | McH | MCHC RBC G6PD
_ Gender RDW flnorescent
. No. ears) | 10" | @a) [} @ | op | @d morphology
: spot test
Normochromic
[ Female 66 3.99 [02 | 306 77 256 333 9 Normal
normecytic
Normechromic
2 Female 52 4.09 108 | 32.9 81 26.5 329 34 Normal
normocytic

Normochrormic
3 Female 45 434 1.7 355 81 26.5 331 8.9 Normal

normoecytic

Hypochromic

4 Female 45 5.09 7.7 255 50 152 304 11.9 Normal
microcytic
Hypochromic
5 Female 48 5.29 89 297 56 16.8 30 15.6 Normal
microeytic .

Normochromic

6 Female 52 4.19 12 363 87 28.8 332 8.3 Normal
norpocytic
Hypochromic
7 Female 81 5.1% 9.8 31.2 60 19 314 10 Normat
microcytic
Normochromic
8 Female 40 49 12.1 369 75 247 328 04 Normal
nOrmocytic

Normochremic

9 Female 41 441 12.3 37.1 84 27.8 331 10.5 Normal
normocylic
Normochromic
10 Female 56 4.78 127 | 389 81 26.4 325 8.5 Normal
normocytic

MNormochromic

11 Female 36 4.86 12.1 37.3 77 249 325 10.1 Normal
nprmocytic
Noimochromic

S 12 Female 61 422 12.1 36.8 37 286 3279 1.5 Normal
normocytic

Normochromic
13 Female 7l 4.02 11.8 | 357 89 29.4 33.1 8.9 Normal
normocytic

Hypochromic
14 Fernate 67 505 104 | 32.8 63 20.6 31.7 5.9 Normal
microcytic
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Lab Age RBC | Hb | Het | Mcv | McH | McHC RBC G6PD
Gender RDW fluorescent
No. (years) | 10"/L) | (@d) | (%) | @ | o | () morphology
spot test
Normochromic
15 Fermale 55 5.64 114 ] 362 64 202 314 1.2 Normal
normecytic
Normochromic
16 Female 56 4,16 12.1 36.3 87 20 332 R.8 Normal
normocytic
Normeochromic
17 Femalc 1¢ 4.72 12.5 39 83 273 33 34 Deficiency
NOrMOCYUe
Normeochromic
18 Female 36 441 12.3 374 85 278 327 8.4 Normal
normocytic
Normochromic
19 Female 41 4.78 139 § 423 89 29.1 328 98 Normal
normocytic
Normochromic
20 Female 44 5.08 124 38.5 76 24.4 322 9.8 Normal
normocytic
Normochromic
21 Female 70 494 11.5 36.5 74 234 31.6 10.2 Normal
normocytic
) Normochromic
22 Female 42 6.3 127 | 403 b4 20.1 314 1.9 Normal
normocytic
Normochromic
23 Female 42 4.77 2. 8 384 81 26.2 32.5 9.5 Normal
normocytic
Hypochromic
24 Fermale 48 4.89 98 322 60 20 304 19.3 Normal
microcytic
Normochromic
25 Female 37 4.62 12.1 37 80 26.2 327 5.9 Nortnal
aormocytic
Hypuchromie
26 Female 31 6.28 12.3 39.4 62 19.5 34 10.4 Normal
microcytic
Normochromic
27 Female 55 447 115 | 355 79 258 325 9.5 Normal
nornocytic
Neormochromic
28 Female 42 427 125 | 375 8% 293 333 82 Normal

normocyiic
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Lab Age | RBC | Hb | Het | MCV | MCH | MCHC RBC G6FD
Gender RDW fluorescent
! , 10°YE. Jdl o 1 1 morphology
No (years) | (10°/L) | (gidl) | (%) | () (rg (g/d) spot test
Noirnochromic
29 | Female 69 4.09 iz4 37 ] 304 33.6 10,7 Normal
normocytic
Nonnochromic
30 Male 12 5.18 135 | 411 79 26 328 8.9 Normal
normocytic
Normeochromic
31 Female 10 4,65 133 | 396 85 28.5 335 10.1 Normal
normocytic
Normochromic
32 Femalse 56 5.54 12.3 387 70 222 31.8 8.6 Normal
normocytic
Hypochromic
33 Female 69 3.7 9.3 30.5 82 26,4 32 9.8 Normal
normocylic
Normochromic
34 | Female 10 506 135 | 406 80 26.6 332 8.9 Normal
normocytic
Normechromic
35 Fernale 31 418 12.6 379 ! 30.2 333 0.4 Deficiency
normocytic
Normochromic
36 | Female 48 4.16 1.1 | 33.7 81 26.8 33 10.2 Narmal
noTInoCylic
Normochromic
37 Male 38 5.61 ST 46.5 83 27 32.6 [UZ4 Normal
NOFMOCYEC
Hypochromic
38 Female 45 4.53 95 30.1 66 21 31.7 14.6 Normal
microcytic
Hypochromic
30 | Female 56 4.85 10,6 | 338 70 219 3.5 114 Normal
microcytic
Hypochromic
40 Male 7 448 98 31.t 69 21.8 3l4 i0.3 Normal
microcytic
41 Female 10 6.29 12.2 | 383 61 193 318 12.5 Microcytic Normal
Normochroniic
42 | Femate 9 528 127 | 388 74 24.1 328 10.4 Normal
normocytic
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Lab Age RBC | Hb | Ha | MCV | MCH | MCHC REC G6FD
Gender RDW fluorescent
No. ears) | 0" | @an [0 | @ | op | @ morphology
spot test
Normochromic
43 Female 12 5.04 13.1 94 78 26.1 333 10 Nermal
normocytic
44 | Female 46 4.85 137 | 413 63 282 331 9.7 Microcytic Normal
Normochromic
45 Male 11 4.7 12.1 372 79 258 32.6 11.1 Normal
normocytic
Normochromic
48 Female 33 4.37 131 40.2 92 30 32.7 92 Normal
nowmocytic
Normochromic
47 Female 53 405 13.2 30 96 32.5 338 18.3 Normal
normecytic
Nowmochromic
48 Female 63 474 12 37 78 253 323 10.3 Normal
normocytic
Hypochromic
49 Female 21 31.74 7.7 247 66 205 31.1 11.6 Normal
microcytic
Normochromic
50 Female 52 4.82 13.5 | 40.9 85 28 33 10.7 Normal
normocytic
Normochromic
51 Mate 36 4.6 131 39.9 87 28.5 329 tg.6 Noxmal
nermecytic
Normochromic
52 Male 13 5.02 135 | 408 81 26.9 331 10.1 Normal
Normocytic
Normochromic
53 Female 36 4.5 147 | 43.7 97 32.6 336 02 Deficiency
norgoeytic
Normochremic
54 Female 44 5.02 134 41.5 86 27.7 324 11.6 Normal
normocytic
Normnochromic
55 Male 04 5.06 14.6 | 44.1 87 288 33 8.7 Peficiency
NOTMOCYyLic
Normochromic
56 Female 38 4.37 13.5 399 M 30.8 337 94 Notimal

normocytic




3l

Lab Age REBC | Bb | Het | Mcv | MCH | MCHC RRC G6PD
Gender RDW fluorescent
" morphology
N 1 o
No {years) § (10 /L) | (g/dD) | (%) | (D {pg) (g/dl) spot test
Normochromic
57 Female 66 491 111 | 352 72 22,2 314 10.7 Normal
normocytic
Normochromic
58 Male 51 577 14.1 | 437 76 244 332 (3.2 Normal
normocytic
MNormochromic
50 Female 12 4,75 134 { 402 85 28.3 33.3 9.8 Normal
normocytic
Norrnochromic
60 Male 42 6.29 156 47.7 76 248 32.7 10.4 Normal
normocytic
Normochromic
61 Male 49 491 148 | 448 01 30.1 33 10.5 Normal
normaocytic
Normochromic
62 Feimale 36 5.22 139 | 419 80 26.7 333 3.8 Normal
TOIMOCYc
Normochromic
63 Male 56 503 147 | 43.8 87 293 336 R.7 Deficiency
normocytic
Normochromic
64 Female 50 4.85 124 38.4 79 25.7 324 9.6 WNarmal
normocylic
Neormochromic
65 Female 51 4.23 11 338 RO 26.1 32.6 10 Normal
normoeylic
Normochromic
66 Female 60 4.68 129 | 386 82 274 333 1.6 Normal
normocytic
67 | Female 29 597 12.1 | 38.6 65 203 314 11.5 Microcytic Normal
Normochromic
68 Female 76 4.04 11.7 35 87 28.8 333 104 Normal
normocytic
Nortmochromic
69 Female 50 546 125 | 394 72 338 31.7 10 Normal
normocytic
Normeochromic
70 Male 40 5.81 16.1 | 48.6 24 217 331 6.2 Norinal

normocytic
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Lab Age RBC | Hb } Het | MCV | MCH | MCHC REC G6PD
Gender RDW fluorescent
No. 10" /dl o dl merphology
o (years) | ( ) | (gidD) | (%) | (D (pg) {g/d) spot test
Normochromic
71 Female 33 4,95 138 § 413 83 27.8 334 10.3 Normal
normocytic
Normochromic
72 Femala 33 4.55 126 | 375 82 2711 336 9.3 Normal
normocytic
Normochromic
73 Female 42 4,66 11.9 37 79 25.6 322 10.3 MNormal
NoHMecytic
A - Normochrontic
14 Female 51 525 14.3 42,8 83 272 333 Normal
30 normocytic
Normochromic
75 Female 38 481 i2.6 | 387 80 261 325 £l.} Normal
normeocytic
Normochromic
76 Female 35 49 12.8 38.0 79 26.2 33 0.3 MNormal
normocytic
Normochromic
77 Female 63 4.40 12.9 394 88 289 32.7 it Normal
hormecytic
Normochromic
78 Male 74 33 8.7 26.0 32 263 32.2 12 Normal
normocytic
Normochromic
T9 Male 78 4,57 . 7 389 85 277 326 0.6 Normal
norMaocytic
Normgchromic
80 Male - 5.01 144 | 429 86 28.7 334 9.2 Normal
normocytic
Normochromic
31 Male 47 5.16 157 | 46.5 90 30.5 338 1.3 Normal
normocytic
Normochromic
32 Male 58 5.48 146 | 442 Bl 26.6 33 98 Normal
normocylic
Nomochromic
g3 Male - 4.84 i3 398 82 26.8 325 04 Normal
normecytic
Normochremic
84 Male 51 571 15.2 | 46.1 81 26.6 329 10.7 Notinal

normocytic
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Lab Age RBC | Hb | Het | MCV | MCH | MCHC REC G6rD
Gender RDW fluorescent
No. (vears) | 0"y | @an f e | @ | o | @ worphology
spoft test
Normochromic
83 Female 61 4,38 112 34.3 78 255 32.6 10.6 Norimal
normecylic
Normochromic
26 Female 47 426 103 321 75 24,1 32 3.8 Normal
norimocyiic
Normochromic
87 Female o8 4.23 11.8 34 85 279 328 10.2 Normnal
normocylic
Normochromic
88 Female 64 4.17 129 384 92 309 3306 96 Normal
Normocytic
Normochromic
89 Female 74 4.27 11.9 | 365 g5 27.8 326 i1.1 Normal
normocytic
Normochromic
90 Female 76 445 12.8 384 86 28.8 334 9.5 Normal
normocytic
Normochromic
91 Female 35 4.28 13 392 92 304 332 19.2 Normal
normocytic
92 Female 36 5.71 14 | 364 64 20 313 f3.2 Microcytic Normal
Normochromic
93 Female 46 4.75 11.7 36.2 76 24.6 32.3 9.3 Normal
normocytic
Normochromic
04 Male n 4.47 19 36.2 76 24.6 32.3 9.3 Normal
normocytic
95 Male 40 3.87 106 | 344 64 20 313 13.2 Microeytic Normal
Normochromic
96 Male 46 549 158 | 475 86 28.7 333 10 Normal
norrnocylic
: Normochromic
97 Female 65 4,07 119 | 363 89 292 32.7 104 Normal
norinocytic
Normochromic
98 | Female 40 4.69 14 42.5 91 299 31.1 10.2 Normal

normocytic
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Lab Age RBC | Wb | Het | Mcv | McH | MCHC REC G6PD
Gender RDW fluorescent
No. tvears) | (10"L) | @ad) | ) | @ | o | @a morphology
spot test
Normochtoinic
99 Female 33 4,02 124 § 373 93 31 333 9.1 Normal
normocytic
Normochromic
100 { Female 34 3.84 i1.5 351 o] 259 327 13.8 Normal
normocytic
Normochromic
101 | Female 46 538 14 427 79 26 327 11.2 Normal
normocylic
Normochromic
102 { Female 46 1.03 3 93 a0 29.1 324 121 Noirmal
normocytic
Normochromic
[03 | Female 39 525 12.5 39 74 238 32 12.4 Nonmnal
nofmocytic
Normochromic
104 { Female 52 4.69 13 39.6 84 27.8 329 9.6 Notmal
normocytic
Normochromic
105 Female 69 4.6 147 45 08 32 326 9.6 Normal
normogytic
Normochromic
106 | Female 39 5.78 124 | 398 69 214 3 11 Normal
normocytic
Normochromic
107 Female 44 4.61 11.8 36.8 &0 25.6 32.1 12.5 Normal
normocytic
108 Male 85 4.83 10.1 | 317 66 20.8 317 124 Microcytic Normal
102 | Female 68 298 6.3 20.2 68 21 31 12.9 Microcytic Normal
Normochromic
L10 Male 63 434 13 38.7 85 30 336 g.1 Normal
normocytic
Normochromic
111 Female 51 4.69 10.8 343 73 231 316 10.5 Normal
noTmocytic
Normochromic
112 | Female 69 472 12.6 | 38.2 81 26.8 33.1 97 Normal

NOTMOCYUc
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Lab age | ®RBC | mb | Het | Mcv | McH | MCHC RBC G6PD
Gender RDW fluorescent
” morphology
. 1 °
No (years} } (10°/L) | (grd)) | (%) | (D (p2) (g/dl) spot test
Normochromic
113 Male 53 5.47 14.6 44.5 81 26.6 32,7 0.2 Normal
normocytic
Normochromic
[14 | Female &7 3186 10 305 79 26 32.8 11.7 Normal
normoeytic
Normochromic
115 | Female 57 35 0.7 293 84 27.8 33.2 10.3 Deficiency
normocytic
Normochromic
116 | Female 47 527 147 | 441 84 28 334 29 Normal
normocytic
Normochromic
117 Male 33 6.09 146 | 44.1 72 239 33 34 Normal
NOHMOCYLIC
Normochrotmic
118 | Female 54 429 125 37.3 87 26.2 336 8.6 Normal
notmocytic
Norinochromic
119 Male 53 5.5 14.4 428 78 26.1 33.6 R Normal
normecytic
Normochromic
120 Female 64 3.97 11.1 339 85 28 328 10.1 Notrmai
nermoeytic
Normechromic
121 | Female 29 4.52 12.7 38.5 85 28.2 331 10.4 Normal
microcytic
Hypochromic
122 | Female 42 49 6.9 25 51 14.1 216 155 Normal
microcytic
123 Male 3 5.82 127 | 403 69 21.7 314 10.7 Microcylic Deficiency
124 | Female 60 5.62 10.6 34 6l 18.9 313 k1.3 Microcytic Normal
125 | Female 48 5.05 109 | 344 68 21.6 3.7 12.4 Microcytic Nermal
Normochromic
126 | Female 44 4.72 121 37.2 79 25.8 312.6 109 Normal

normocytic
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Lab Age RBC | ®b | Hee | McV | McH | McHC RBC G6PD
Gender RDW fluorescent
No. (years) | 0"/ | @a) | @) | @ | @ | @d merphology
spot test
Normochromic
127 | Female 83 4,23 125 ] 384 o1 29.6 32.6 8.7 Normal
normocytic
Normochromic
128 | Female 15 5.44 129 | 408 75 23.8 31.7 12.1 Normal
normocytic
Normochrormic
129 | Female 13 517 14.8 | 44.8 87 28.7 331 104 Normnal
normocytic
Normochromic
£30 | Female 44 4.65 12 36.8 79 259 327 11.3 Normal
Nnormocytic
131 Maie 12 5.69 13.1 | 409 72 23 32 1.4 Microcytic Normal
Normochroniic
132 | Female 38 5.03 13.6 | 42.7 85 27.1 318 11.1 Normal
normocytic
Normochromic
133 Female 44 4.96 11.5 36.5 74 23.2 31.6 13.1 Normal
normocytic
Normochromic
134 | Female 53 5.08 i33 40.5 80 26.1 3238 10.9 Normal
nOrmocytic
Normochromic
135 Female 66 4.58 12 366 81 26.3 32.6 11 Normal
normocytic
Noremechremic
136 | Femmale 68 4.37 114 | 3506 &1 26.1 321 12.8 Normal
normecytic
137 | Female 46 5.21 10.6 | 341 65 203 31 12.5 Microcytic Normal
Hypochromic
138 | Female 65 4.59 10.2 33 72 222 30.8 13 Normal
microcytic
) Normochromic
139 Male 42 5.77 158 | 483 84 274 326 10.9 Normal
normocytic
Normochrogmic
140 Male 7l 4.44 12 36.5 82 27 32.8 ii.1 Norial

nermocytic
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Lab Age RBC Hb | Hee | MCV | MCH | MCHC REC GorD
Gender RDW fluprescent
No. (vears) [ @o"m) | @ay o | @ | op | @ morphology
spot test
Norrmochromic
141 Male 47 526 141 | 429 82 26.7 328 10,7 Normal
normocytic
Normuochromic
142 | Female 51 4.07 112 | 346 85 275 323 (2.9 Normal
normocytic
Normochromic
143 | Female 54 3.7 11.5 35 as 312 33 9.7 Normal
aormocylic
Normochromic
144 | Female 31 451 133 40.3 89 9.6 331 10.3 Normal
normocytic
Normochromic
145 | Female 57 5.65 157 | 47.7 R4 278 32.9 10.3 Notmal
normocytic
Normochromic
146 Male 27 4.99 13.3 412 83 26.6 321 g9 Normal
normocytic
Normochromic
k47 | Female 49 432 108 336 78 249 321 12.5 Normal
nermocytic
Normochromic
148 Male 47 465 149 | 44.7 96 32 334 10.8 Norinal
normocytic
MNormochromic
149 Male 40 5.27 152 | 458 87 289 333 10.4 Normal
normocytic
Normochromic
150 Male 65 457 137 | 41.7 91 30.1 33 117 Normal
normocytic
Normochromic
151 Male 63 4.74 149 | 45.6 06 35 327 1 Normal
normocytic
Normochromic
152 Male 53 4.68 13 40.6 87 27.8 32 2.3 Normal
normocylic
Normochromic
153 Male 45 544 16.6 50.5 93 30.5 328 10.7 WNormal
normocytic
154 Male 9 6.11 11 358 5% 17.9 30.6 13.1 Microcytic Nomal
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it 1 Hoyaria Tyl S1m () Souaz(%)
1AW B
¥ 40 26.0
Hija 14 74.0
2.80:
<101l 3 1.9
16-20 10 6.5
21-301 5 32
31-40 1 28 18.2
41-501 45 292
50 M) 63 40.9
3. A0S
Tate I8 1.7
GIED 13 734
niomo 15 9.7
Taiszy 8 52
4.558UMSANENFIER:
Uszau 97 63.0
WhenAu 12 7.8
Waonlaw 7 4.5
ayfSaanale, - -
Ysgyay s 3 1.9
Bun 35 22.7
500FW:
IYATNT 128 83.1
udtu b8 lszneveav 9 5.8
Mnenlsznoverdwdusa 1 0.6
FUTMN I3 1 0.6
WnSsunindinm 13 8.4
$ud1a 2 1.3
Bu9 - -
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dauit 2 Yoyadmgunm 1IN (ALY Sounz(%)
1. Tsmszdvianselal;
Hazay.... 41 26.6
ATZIFNTTHIIONIAL 13 8.4
Tulsn 3 1.9
ATAUG 6 3.9
Tarino 5 3.2
09 2 13
Tufuge I 0.6
Tsn'la 2 1.3
AUDLTL 1 0.6
il 1 0.6
nssgnviudinlszam I 0.6
Tsa'lnsoud l 0.6
ney-Ha 2 13
Tsaiala 3 1.9
i 113 734
2 daansamvesnndi Isadseddmte 1.
1aidl 123 79.9
TICERT)) 31 20.1
ANUAUTS 7 4.5
lsn H 5.2
Tatins 5 32
LTI 7 45
IF 1 0.6
Tsnta 1 0.6
Tsawale 1 0.6
1indfunsarindenndigaiadle:
Tuthu 3 1feu 38 24.7
Tifu 6 ifeu 10 6.5
RITRRY 106 688 |
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a2 Yoyathugunn (o) FIHI (P Loeaz(%)

4 femuvinuasasaeamsnseuenled GepD wie'l
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