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Glucose-8-phosphate Debydrogenase Deficiency and

Severity of Neonatal Jaundice:  Prospective Study from
Port-Harcourt
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Abstract
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Baa‘,lxgmumj: Furt-Hucourr, copital of Tovers state of 1\_1"7_,-'1:'.-L1, i the pescre o7 an e
explmativns i usiey Baldies born i the soviranmene conld stand an mereased sk ot eocprmone
W ieterosenic asents Tulaors who are gacese--phosphace deburogessne (DRPTY) deticionn
sy develun javindics whon exposed 2o these nodocs mbstances. The sz of chis snudyweas
toy determune the sevensy of jaundioe smong, GEPTY deticiont neonares at tie Uriversity of
Powt] Tareonarr Teaching Hospaa, Port-f acserr (UPTIT,
Methody A prospective study o 400 janadiced reanstes admirted imo the Special Care
Tiahy Uni (SCETT: of the UL from Junz 1 oo Decomber 31, 2006, was varried aur. Physicd
examicaticn of &l the babiss admired, wrizh special eeferenee to janntfiee, was dube. Soerrneraren
guestionnaire way wsel 10 collect data on mother and neonsie; such Qe ineluded
sociodemepraphics, caposure o icregenic sihsrancas, hissory of DETLPAC LU PyText,
projonsed ruprare of foetol e, agsat mser ot jaodics, hisory of seieure, vinsle of
srear-renr ot jaundice and puascorze. 'L ils of venoos blaod witkdrasn rom eack: nrooa e
was cut ian FITA wowle and mowedisnely sewt 1o e laboramary for quentitanve GEID
gt e assey hased o the method o Boobers Servu bilingbiv e wras estimated using
the vanden Hergh diaza rencmion, Data wervarmoged w requens y wbles and discrete variables
Wi |_;:_:-:||1:_|:|.-|J:. I_,‘jjjl% Ej]i-%.ll.'_ﬂ.r: statisti, while comtinuong vaciaales were C"-'l-l-'l'aFﬁt‘"-"'j 'n'ISLL'lg
the Smadens ¢ ety Inoodl instances, s povaloe of less taan .05 wes segarded as stanstical v
sipnificant.
Tesults Cut of the 400 auadiced noonates, 217 (52,9 percenn) wers GAFTS deticent, while
140 (27 3 porceney had susr il AP acoviy Therewrece 15 (69,30 percont) Gal'D deficieat
males and 85 (310 pervaan) lenmalzs One burdred and charty five (543 e cont) af the GEPD
deficiens neamates were severely prundicnd 128 males and 29 females]. A gresier proportica
af those writh severe Jaundice were males 30 = 1460 df p = 2.2313) Bighry bawe [420
percent) of che GAPD delideur noanares wrere exposed oo ioerogeric subslapess. Sy o
[£1.0 percent) of those sowxposed wore severcly juandiced, while the jaundios wras not sevee
in 16 {19.0 percent). The wsoeiation bermreea cxposare to ierngenic substances and severily
of Jandiee was seatiseslly sipniticant (30— 1375 df= 1; p=0,00072Y). Clinical fravares of
beriivser us wiee fownd i seven (3.3 percent) of the defidem: cevnates while 153 (7.1 percent]
died
Conclusivn: CePD delicisney is commonly associated wilh sevese poonardl jaundies, the
severiy of which 3 aluenned by gender and esposure o wlerogerie substanees. Iris
recommiended that sy neohae presentize with janndies sl be sovened far DRFD status
nr anly 1o defme the aeticlogy of hypehilimbineersia bue alse v prevent funee basmolytic
episles
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Introductivn

SECINATAL jaundics 5 a coepnon pasdiarric
Eroblem in Miperia, ™ arcounting Jor neacly half of
all nenratal admissions? Weoimtes with severe
paunctice etren develop kerniorerus wehich cinrescll
i deach or fereversible brain damage Ju st that
survive. Glusose s phosphaie dehwdropenase
{GAPD deficiency i ooe of the mos imacetans
causes of neowatal jaunelice in Tiar Hagieoo,
Meditertanean sl Alncan countries fuclading
Negevia.” Jaurulice associated with CePD defidency
15 niten pruvaleed by cxprsure 10 lecerngenic
substenwes mncluding napiwhalene balls, manche!,
aspin, prirm.quinc, lertal pl':‘.]'x;r.-ui.;}m_ and ﬁ-_m
beans T GOPD), a evtaplasmic cnseyine dismribues in
all celle? cutslyses the firs: seep in the hewass
n'.nnr:--rﬂu,-sphacc Paﬂ'rwa}j. :_'nrn:‘ll.miug reduced
nicotinatide adecine dinuclaaride phospha
INADPH]. This co-enzyme s 1 by open donor fre
11"JErI<msu[ varinus hinchemical palw s inchuding
repeneration of t2e redeced foem ol lueathinns
which sty as scavenger for nexivus oxdazgve
mezabiolites in the cells.

Gl r deficiensy has a vast amd varyine clinical
specTrunl remring from mild apaemia to sevnrn
jalice, 'Ihl: degrac af hacmaolisis varies with the
rype ol inciting agent, the e iy imeested or
idisled, and the severity of the susyme deficienay
in the paricre. The sevenity of the disease o be
modified by harl geneie and sovironme e
[amoms™ This can range fram less severe discase as
noted 0 Taraell Jews, ! where hyperbilivbinae
responds 1o phototherapy and exchange Tl
Tamstusion I8 rarely recared, toosevere morbidine
and miortality as  demonstraced o Migeran
nennares Al

Tha purpage of thic sudy wss o evliare che
severity of pundive amons P deficiant nepiares
and rer dete s sine Lt ars i.llﬂut':u'i.'l:l:__{ the xmlir}’m'
aundice. These aeoaes, 37 feod, wonld be used o
muake recomnmendations and policies simed

tetduciang morkadiey aned mertaliy
Subjects and Methods

Thiz was a1 prospectve study of jeundice in Tabies
aped within the first 28 days of life whe were
admitted Lo the Special Care Baby Unir (3CHRL of
LIFTH from Tanc 1, 2004 to Deceober 31, 20040,
The Hespiral, eseablished b 1979, B clie only tectiary
herspatal bocated in the meerepolis of Fort Harcontt,
e capital of Bivers State. T serees as hoch geners]
arvl teferral centre for neiphbunning scazes.

A grawral physical examination was carmed car ol
ther Lakeaes addraiezad, writh specaal reterener ra Sanndics
wluich was elicited by blanchimg che sloir o the sy

bridige or up of the oose with digital pressure

(£
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exposing the undedying skin, A structured
quesiczutaire w45 wsenl Lo collect datz on meather
and reooass sech duta mcladed soncindermngraphics,
ExposUes o ieterogemic sahstanoes, history of
peripartum pirexcy, prolonged roproce of Foel
membeanes, age 2t onset of Favindice, history of
saizmre, made of meatment of Jaundes wod valcome.
T ks of venous Slood withdrswn from each
reviwle v ot inan DA bettle and immediatalyr
sent Lo tbe laboratory for quaiitative vneyme wsay
:_;a'aur;-'.LU:y hl":ftig:ltinl1i ts each vase ineloded
serurn bilirubin level wliich was eimared uone the
Van den Bergh diarg resvnon, P while GAPD assay
was hased oio1lie method of Kombhery ol
Microerystallue cellulose was propared by mixing
Q.5pm et meicrocr wstalline cellidase in 20ns of ice
culdd saline. The red blood eells wrere isolated by
[iraen through micoerpsralline misture. The assays
were tarmed out 21 2 Tem perature of A0PC Slep 1
100ml of sm3m0l glimsesphasphace [CEF) was
acdidedd £ 2 rest rile and wrdzed orith 20002 of Trs-
Hel EOTA hutber wih I'h 80, Step 20 100ml of
120mmed/l BpC), was added to the test tube and
rrzed thoroughly; Srep 3 20ml of 1:10 mmoldl
haemolysare wras added 1w the sohition and mised
againy Step 4 F0ml of water was then added tn the
solden with thoronugh miarg, The steps wrove also
taleen for ool Test wiify e sapae reagents cxoepe
for GaP whare 8800l of warcr wras added inscead
of 330ml Berh sesay and control were read within
fréc mimues of ooinpletivn and the velue of the
commeral was eliminated by submaction. The reading
invalved teasnreowemt of changrinlightahsorbance
ar 340n e w5 the MNAL wvas reduced ta NADPH by
GePD Sobarions deficientin CePTr have listle o na
change in fighe alwmrh,‘nu: at 34Innn The activiy
of the GAPLD anzeme i Lhe havriolysste s
calmulated from the inicial paie of chase of NATFH
aocumlariane
CHOPTY sctiviny 1 Irsare {in mold] = DA 18,
622

whers 622 is the mmol cxinadon coefficient of
NATPT at S0nes, 10908 the favtor wppropriang for
the dilstion in the reaction mismers and DA/ N i3
the recorded prak uleeavioles light sheorption ac
340nm o the subsmaee divided by the time aver
which the absorpoon ek place. Resuls were
espressed as ensvme woms per grar (eudpmbb). The
normal CIT acoviny o adilts is B854 159 ews

gram hasmoglobim s 3R

TDamwrere areenped infroouency ablesand discrete
varsables were comipared wiing (_,Jj..‘:.l.._.ll..m.:' - SEATIST,
o hitler et e wartablcs ware compared using the
Stwdent 1 test, In ol instaners a pralue of lew i
005 was cepmarded ae stanealby sicnificant.
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Foar bundred necnaes rererecrmted for che smeds
"Ihenr congared of 288 (710 persent] realer and 112
(240 percent) females, The wesls/Temule maris weas
281 T hodred and ciche (520 percent) were
wrlorn wihnle 192 (460 DETCETIC) Hoers outborn The
auean = (1510 thruin ieved for the sady popolaen
was 29742 + B emald |, while che means for
meorates with GAFTF deficiency anc normsl GEPDY
emzyme acoviey were 20448 4+ %72 pmal/l and
248,05 =T el 1, reapectivedy 0 = 35 P - QOGS

T the quanititat v apid st of (A1 ey sty
210 32 3 percent) neanares were deficient whils 190
{493 peroont) wrere GEPDD seemal. 0F the Gely
ceficien: proup, 145 (5.0 pece ] were males wlhile
45 (3.2 pereens) were temales giving 2 maleffomale
ramio of 220 The mean = (157 GAFT lowd] of
scxivityrtor all the defiviont uewisies was 173 + 129
pevcene, Fuirthe: analysis showed al G e £
(1500] foe thie deficient males col females were 124
+/.7 peroent and 2853 4+ 4.5 pereent sespeczivey o
dulbereaine chist wras sratiscal yrsighificant o= 193, P=
0,000 Table 1 shomes the CHPTY ewsl of seziviny in
male amd femnale nennares. Exglo v eight percent of
malesand 154 pereen o lenedes ool GEPTracrivi v
Tewel belaw e critical walie of 20 percent; this
differenes was starimically significant (' = 110.33;

af = 2, p=0.0000). Bost of the 153 GAPD celivien
neanarag [\':i-'.-.?: Fm:m::: had severe j:r.'.:']:.!ia:n_' [serum
bilinabin level = 245Cumel/ T as shownin cable T
Tiglveyr froar (4000 pereent) of the GOITY deficient
neanans e cEposed o orsrapenic substanaes; of
these, G5 (304 percent] fud sevene jandice wihile
th gitenudice was ooilder 018 (213 pereent), O the
136 (600 pervenl) unexpuse’ crouates, 67 (496
prrvent) fad severs jaunile while 57 (73,7 percent)
had ralder jauadice. The diflerence in the sevenn
uf aoncics betwesn neonstes w b were, and wers
not exposed was darsticaly significans (0 = 1575,
df— 1, p=Cozor
Talble T shevwes 1l ieernpenic subeatances icennitied
wad cher trequeney i bt GelD detickacond noa-
deticient popalations, While 54 (257 percent) of the
CeP deficient nonnares were cxpased o
rapirhalene 7l nane were cxposedd o nalidicic
acid or readicianal keds. OF the 149 neale GEPT
deticienr subjerts, 156 (785 perceng) had sewere
janndicewhile. ¥ (52,0 povoen had railder jrundice.
Ty 1tine (21,5 pergent) of the &5 tomale delioear
sttt hind severe fondioe while 3 (480 percein)
Lo pinililier i, Uhiere was sigamlicant wsieati
betwreen pender snd severity of jaunediee (304 = 1405
df; p-0.0013),

Tahle 1

GOl Ae i Lovess o Aale s Femaale Meonates

APl Al Frerrusias T
Actfviny i) | meid =65 n=21d %)
=1 LAREYA N SR 41 (30,50,
1020 67 {452 i folty 4 (353
2150 12 (4.3 22038 M 1A
31-10 534 A {E0.6 B LED
Thtal 145 (1000 &3 (1000 210 {100,

Xowm 1A = 2 p= 00CK.

Fiaueras i enventheses ure periemiages of the el
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Table 1V showy the oucoms of trestment and
GEFT sty of the srady popralatiun. Cine dondred
and eiphty-eipht (85,5 povenn) of 212 of the GEPD
deticient subjects were dischurged while geven (3.2
percent] developed kerndoreros and 13 (7.2 prercene]
tiird,

Thsoussion
MNeonazal jandice 15 one of the muos: life-and healrh-
threatening consequences of GEPD deficiency and
leenictorus anayresult in thes: infanms. Tn this study,
the prevalence of CAED deficioney smang jaumdioed

Table L1

Bultssulniy L evele ancd GA[YD Seates 2 o Sty Prpdation

By Lol G it

Mirreal GEPT) Tl

{pem) Merveiai (F) Meommees (K (e
el A1 200 3 [15.9) 72 (18.0)
175-265 3301571 BS (4.7 LIB {325
_ =i 135 (54.3) 75 ¥4 213 {52.5
Trmal 200 (1025 19g [mﬁc} 4C0{300)

X = 14116, = 2, p = 2000,

igrires v pamernilens o prcagaiages ofahe e

Table TH

fctergeran: Seddsimaces il amcong the G it annd CERTY ol G

firevagenas Snfetamer D deficen CRAD mormm Tiwat Hamse
N_';ph':h::li etye ialls L g 74 34z
Omteia 2 2 43 32
Memtholaad disting suwrder 8 2 12 73
Mazive herhs ] 3 3 22
P g 5 5 6
Total R4 53 157 et
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Table TW
Ohtocars of Dremtisent and CHEET) statess of the Stisy Popdstion
Chetceume GEPD) elefiond M EAL) Tova
Poorates 5 Merrgepe i #'}: -'ﬁ )

Liischarged 188 (595 170 (B4 3EE (B4
Eerrimiemas® T |:"'i"|j 10 Iffl.ﬁj 17 4.2
Thiel 13 (7.5 13433 2553
Toal s ol [y 180 (LC0.0)

400 (100,00

Famere iz freavenis are Serooatrs of e toi!

* Commaon foamecs of zeraderonns ider ti bl were poar suck, ineomplore arabsent mara

reilex;, abnormal ooe, scimoreandlvthurgy

nenraces was 522 percenr |z eesping stk the 35
Inlesd recessive inhericance'! of GATD deficiene s x
was move prevalene in nuale

The mean SEPTP enspoe s n-r} i the deficens
subvects st 17,34 109 percenr s comparable with
l:n.'wrrusljr |:I:1rumr:|m:‘lrc~~|1T3:|JwHLc:1n'wmvm
of 513 perceat wl the A viclt were obtained. @
‘The variant G&MD A- i3 found predominandy m
African Americans and is sssociared with moderam:
feluss TIT) brweinial psis it theose wlo ke prirmaquine.
This variant (A< bas been docinested oo he
respansible for all he delidiendes seen in Adrica ™
Onher varzaily are I 0A + Sored 11 20530 percent
af black Africans buc is not assoctated witls
Laemmdysish, che ne el orwild pype enzyme GE'TD
B {lound in Caogasianes, Ssiius, and the majorioy of
Alricin feweicing and 1he Meditersanean and
closely selated Ssian variants {found in Cancasians
from the Meditorrancan basin and Asiaus,
respectively) which are assaciazed with swvere [ulass
T heasrerse] v afves pransaguiie sdminisroton “The
Tevel of the enzyme acriviry inthe present studsoras
strnificantly lower in males than in females. Moce
than 82 pervenr of the GaP0I deficiert males had
ezt Jevels of sctiviry 20 peseent and bedowr the
e rved value which suppest severe enmymne defizeny
aml the bhelibiood of bamnolyas oo cxposare to
oidanve strazs™ U'he severity of che vnoyme
deficiency may have aceaunted for the high
requency of severs jaundice among the GLID
defiiens les i G suod

Furty pereent of the GSFT? deficichr necoaces in
this soudy were exposad W laeropenie substances
such as maplubmlens Lalls, eaviacia drip and
ezt ficdited dusring pu}w-h. ¢, Maplithaese which
was Lhe roajor ievrapenie sulstanee encountersd, is

a bicyclic aramatic hydrocarbon with ey cheicad
fm’mx:ln C T Ie Is o mataral comssitusn of cod
rar and ernde ol whicly is prasmlentie Poart-Farconet,

zernire for vil expluratioon = T b wsed by consune s
ay deodorizers It ad diaper pils Naphletece
can affect bables threugh contact by deruial
absustivner through medanan when i1 is alsurled
r:'u.pir.:l;-' i the blood sireans, Iodividuals delizent
in GEFT have been wlentilied as being potentally
sensive o mapTthalene exposare” e snlondoals
b lever erytheacyte levels of teduced glurathiones,
a eompound that no: cually provects red blocd cells
againe amidadve domage, GEPD-lelis nevmates,
infancs, and the foctus are partiluly prone w
raphrhalene coxicing becazse the metabolic pathmrays
respotisinle tor comjugation of tomic mesaholites (1
prerequisite for croreriony are noeyerwell develnped
Les acfidntiony, b T Teme Tewels of maecheemanglabin
redurtase, mm eneyoie That cardvzes the redurction
uf methasmoglabog, an axidized farm of
haemaglabin that vovurs i asseciation wik
hasmcdytic anermia®

Oxytocin wse i laboue it assnciaged with the
weeurrence ol deoiscal jaindice ™ In this smdy
105 percene of GAPD deficient neonates were
expused 1o oxyTacin during nduedon of labour,
Warioms mechanisos bave 1ecn advanced oo caplain
this oheervativn 1Tey include trauma o foeral
ervthrocytes ws o result of oxytocin induced
pertonicily, ¥ vasogonstrictive action of ouytocn
ont wterine blood wessels, alrerations m erythrooyte
deformabifiny due o the ant-divretic sedviey of
omytovin,™ wind hyvponatremda cansed by the
adminivration <f large quantites of elerrobyre-free
flwids withayiocn ® Ao, V6 pereent of che GelD
deficient nevoate: were cxpreed o menthelazed
dhustins powder, i eompoand thar conrmains menthel
ard vaimphos {raphthalens) krown to couse
haemolyus m 6RO dedicient infanes™ Howewver,
rote of the (5[ doficient nevmies were exposed
v tradivional herbs, This may b a pe(lection of e
elievts of health education wven to the mothers
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during anre il caze bt the e s elleos ot
traditisrial "conesctions”,

The insilence of soverz norvaial jaondice in
CEFLY deficient nonnanes vares witly ethnic graus,
whilc prographical ditterences exist amang
pepalations with the same ethair bachermand @ Tn
this smudy 443 perceat of the GAP'D deticiert
meontates had sevire fatndice at the e of
adiniesions. I is posaihle thar e e of the babies
o islidasional and derma’ hydrocaoons fram s
o sk as maphthalece, which sboand in this area,
ningial tave been sesporaille for this high emee ui
severity of jaundioe i e baldes. This Gudine &
suniat T these epurted broochers” M g wiich
oI’ {il:'["’jl.'!il."l:ii._‘r' wits shewty so b asseaisted wisk
sevete neerard] awcve. Huwever, this iuidence =
surprzinply high sines the mumrion GEILY A- thar
i resporzinle for neasir all the deliciency sean in
Adrivans nseally rec s nililer modbidines™
Iy this smdyy 731 pervent ol the GRITY deficion
iniles 10 caareasn 1w 42,0 peoeent of the GePD
delicient females, hugl severe |>ur.|.d1|:r' This 1Ay be
wia resuls of the fact thas <he males were
homoaygous i that dhe enzvme evebs were Lumer
n males, Purtherznore, the enzyie dsorder (s X
Inixed which means thas ol v eedd blaod colls af
the deficient males are stfected by tae crEya:
detficieney s would cararally he hascnolysad when
exposed 1o vaidative swess resudring in severe
jaundics, 1t i nor surprising therefure, thar rors
males than fernales presented with severc jmundice,
sivge ooy & soaller rapaortion -.:ul b ol Hlond cells
of the 'E'!':ﬂl- Ak eILay Ine & deziens wraich will realy
an oileler harmalysiy amd jaonchoe execan in e
heanoeygens see U Lis fodics s consisrens wih
thiase reparted i atler studies

Kernuvterus has been deseribed as 2 complicaion
of GAPT deficieney-arsacianed reamatal jaudice
ey poobrin g roe s 4 iy sed y poce mek,
letiargy tncomplers ar skeent owre roflox, seimee
azd abmermnal oo wore Tonned as elnieal carielare
of hermucterus which arc in Revplog wich other
bepurls, ' The pverall frequency of kerniceis was
2.3 peroentt amonp GaPD deficicim necnztes, a lnams
incidence than previously ¢ poeesl ¥ This condd T
explaned on the basiz of early preseatation tnhe
Tiospital and promprrrrerment ol cases.

Tnennchisioe, me wish: 1 srress byl early dererdon
af {36 Ceficiency is imporznt in eduing the risk
it sewee lyvperbilinbizacmis, kernicieros and the
v fur exchange sland reanstasion ' s emphasizes
the need for neanatal screcaing on cord blond
samplas for GoI'D deficiency: Also, tulaos =i
Z5PD deficiency shounld be proweied from
+ hzeranhvmic s such ws napbchalene, sxdan: drgs

arzd mentlil e :_1uv.-.l=::s. Porenzal educancn o

10 Beucler

Aecuatal hyperhilin: hlﬂ-m‘.l_a shoeld Lighlight the

cawyes and comsaguenives of jamdice
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