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djl(mc@6, ojlctc(' oJl6,cD.r,

oraoon(otlcl 50
rruol(ol uolaJ3riqo oitorflo.

27. (EDo)ld,o'l(I)oc(o) (ru(rrD'locrjB(D orco6rDo Gnffort(T)o oJl"01o,ld6t(m (sraololcoa

c@,c@ coccr'l6ud€o- 6,o1(r)crrl).jc(r)o o4Jqto6 fiucu.tdogoro)o).l(r)ccdi o,jolar o{(t'|m)cc,
ouoooe5BBsa (sroooB1d6r(m(o" @co)cc8(r)(aJooc(q)lold6roo(m- aDolo),l oner(o,lr6t@(rro.
@(dr'l(T)Jet('oJac(o) a.t@'l@ler(Iro fiuddocd o.relooil(d ooice6rB@c6m: (gro(0)orl(T)9(d

crocqrld"uA c!l!ofi)cS
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28. (sl?ol(tlcsic6coo coc('o 6r!co'l4t &€ilaeos Gtoom)n oJeo@

oro"l(o)Jolaooo5rD: Lrolol@'l@, @roorn@)geb aldo rtcxcu6lBgilqo @.rlddo. filqd,g'loS
oorsrocacoa cucutdoco(o) ol(rBfir0. cyogo@,c6rEo)o(TD nJoma,c@J6sBglcd €@1cc(,)o

€,516,g0 o€oo .Jl(mcdoo (T)loEdoldbqlo odEmo. coo(r,'l6gcao d"$6,qos @{g6sBsi
cud€ocd do(r)ojlc(r)coocc€6r5rr3of o.lgoo Gro(DJcot(,oJoc5rD: do(Iu:oofiD:ood.mil.
drc(Rc@!(m GnrolclcoAcacso coc(,legclo) €,slesa€o" .SfiD" orna-m" fi,'lelonoa
d{Ba,s.ceior fiuooJl(l)ccD@dic@o qroqegg (r!q6,gl(d @oc,lcomo eie'}d6}o(r!ouA

R'ld"ej€oo {oJ@odcg6rE'lojc€(m(D" Gro(rldd6t- coc(o'lo'ld,occo}'1 ogoocoro'lio
6ruadqi5rEcdftflosd oom'(ruol(o)l om$[ileicd6]oro. coo)(olmccB o6)fip:o0fiu:noc6.fiul.

dJc(nca,m, Gn(o'lo.tcoic6,Jfo cor(')'legllo 6,5ild,ql@O" .Ufip- ol6ni-o- €To(ljd

c9op-\o. g(m oRa1lfi'Soo)(oomqgg a!q6,g1.d leJcoiqocno cpdd,(m.o)'hl (r)s^Jsl

m)lld,oldoomoo(m'.ruo'l(o)'l i,.olaJrd(/?r o jJqlmo.

29. cocuro,colrn5orrcd 6,.qlo,fJ$(m o,$d,s6 glono)olo)](d qc(mofinoocD

er@,siJororc(6 o)1(goao)l oJ(o'l@ail€6tcffcoi (sro.Ud@o' 
"O$co.n(r) m)noco)qlo

oirsoarcisdo5lB goYdrcoojca'l(o)lo m:'ddoco'lao6rB: Grogod,c6rEoom (qIoo'lcrcoic€,cuo

c@c(,)o 6rucqt4l ojlc-\cdcoo'leqos 0.mo)ojlB_tce_\cauo oJddleoc(qo fipddocd
dooQsdo5Tpoofirpo Gool(6€o' m),|9d'o.\GJBOco) oJlB.\rc_\JCr! fiuocd.p6sBg'l(6 croo'loJ3oE

Gd,c(/o G.ocoo dooY, osoB6rTuJo oc(to crodl(Iuoc(T)ocdol @cCU('o(T)o oGEa,5rr)oofiroo

30. oeomloerumloc(o) aDldoloaocrDd (cro(l)lo'to), oolcoco-olejlco @s6dco)
oJcomioj coco5dBsa gqaoeJosq@ coc(')6cnog gonoqJ$(ool elcDc('o.dl @(nc{Bog
2l 

^4engocoi 
onoJen&o'l4f ceB(')o)l odq ooogr9 anigfnafiD- on(qo'RD'lonutrtlenql(ru-

otEq- 2016 (e'l(masoodlcerccoos mbro€s6mfit@oo) @d,coo mtaolsAoaD(d cn(I)lo'lco)

G(oc('j'leog l&coor" cnotd (srodl e't(mcsooo4l oneco@D'l(d gunoeJqolona,li5m:

oo(mc(oA @cBor orgq' mtomrocmronr" 
"ldepgaccgo 

(rls.!|lelc€o1(olsil$ do(m" fiuo't(o)1

ocD(Rlelc€oaro. crgao(o.)l(r,xi @fiB(p o'lcooo cpo5rucnDld fiuoc\rol(T)o)E .lg5sBoos

@Ja,ofi)o Gtosl(oooooJo)"l oJdoturla,o"l4f o)cocr)oojl(Tlc El (T)'lcooo 6Jd5maoaQo

cpoo.\locm(oor' (I)s'Jlelc6o6rTroo(m' (rJolo)'l (/olnJcdso odqarp.

31. &scoror, GDo'locqA qecso c(ocutd,sido" G6cala6ocd 5)c|(tr)l@6'(6 c6,ccgd
(r,d@,(m fiul@olcrAo(r\)d SS (odl,!0i,\o0) 

^O(m i{ol(rr, (o)'l@'ldo"ltocf, etd(uJgg
c(0cto"l6,oido- 40 ro(0)o3(Iro|ond" qaE0eJgg Bl(mc(ro.srl 6,cd(t)- Gp(roolaldo5TT)oofiioo

cruol(ol uo'l"icdso odEfiio.
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32, 6041 6nn, nofiu: oo(m Gro(T\)c(l)ro6m dolcoJo$ccrljl c,i GrOdrD- (Bro(o1olcoA

aoc(,legl(d ercmo.H$e. n0,lfflrn.doco: oaDorui(d ec5rBroa)(m" m)'l*16rl7

cauce{5nnenp'l oJolccocooo,'lqJos ao6rEoroc(li &O{qo, oJ(olasocofir GajcfiD'lglol
croo6mbld (gO olJdllrn cocornDutocflrCmjr(toc@c, cocoocooacrn/
orcoodbc(o3 (groconold6to. cdcU)orc'o6o3o6m6'ld noloa3o$l5nnol ^6,o4nu: (AS)
GrDor'lo'ld6to, (oa(u)c(0)o): acorcoJlolioog'lno .D'lm- e.lel jJ aGt sloa rD,ldolsa
(g10(q)1.ol€610. oo(mc(d, coc(')fillcotloold oc(6)JJcirDl(roo ojl(o?ojl(dmlfioo elclel
(o5TB- lqloDo fiD1d6r1(,aofiD(d (SS) (gr9cololdoo. cioc(')olc.oo,d€5r" (I\)c(r)co6m slojl(oo
cnotldoc(E sDc(r)'l€oo. cru'lao'lsAo(rDd trait cD(o o6rric6Jd (o,@'l(d onclcdo'l(o)occooc6

caoddo" rcfiJld5r(m a,€ilas6do'@o coc(.r)o oto3ot,gg crl)c(l)jor ggo)elo5rD: @€ ooc('o
ormor6€o" €(oJacao .Jld,'loru (T)(iesqo fiu1d'o'luaooud trait (gro(arclld (u)@lqgg

onoJcooo c@ooruconl.![|dot('rlo'l€6|ea{o ej91 oc@oo or(tsoo,eteoqDlcerc6t- EQ€

coc(,o oJaoc6flo'l"ca,egp, Groo)lir)c(d cuo(Iuoc(r)oro)' gQ,lp coc(,o 66rriol(G(m

ojlc(l)o)aoool- ooc(,otrooe@eli0{o ooc(/)6rtlcon(o)(@osqo q(o_\oc(D &5rDd5tesi
G(,oax0l6o6rpooaoo,Jl6l(orD fipornjml.)l+ oj(ao(o)elqoco'lcel65)" p4r coroo
diaocqtl(!'ldocaoegg ocqin63Bsi fiuo6ru(rlp'l4to. crooldao]sqo'ld qadu)oro)

c6ruc@or(d6o@5rpo osoE)6moocroo q!o'l(ol uo'loJcdso o.Jq(rlo.

33. pgro cocoo .5rucotcdor6€o' Exchange Transfusion, Bone Marrow
Transplanlation d{)firtl,Ielolu&oi &dl goio?Js(ordflcDc(d g5rD6ooco,oo(roo
d,$6oad6ro er(Ig(o, ljle1(oru6oi (nda,co6 fiuout4c(ol 6(6 dJol(r)"loloo 6,glld,glld
gi.rD aor(,otcflool 6co"l(T)jo fiucqtoctoofirioo Grococ(')J ()l6,.!f olo.gcds"
o'rql'l q5rE: (gro(o)ojlclcd GOC(,.

d,sil6qoAoiuosaQ@(tl66o' fiu.lces(I),\oqadl Exchrrnge Transfusion, Bonb Marrow
(T}de6moom" m)o1ol

34, - 
(gro{ql(Rlooeo(a)c rargcoco3orrloolcotc ojloi6rueto,lflco(o 6.{orgq(m

cro(o"lcIlroicac(/o ooc(,'leoEao' (oool(rBos (Eoolecs!6grjoidacc!6rBl colcoccs6rre'lolcl(ra-
o.!(mg(oo(m Groc[oo)o colB6ooc6rrr: (|)(qeos cuoouoc(I)onD- Groo@,a{g€
(gDolrucuic&cqo coc('teeos aoqmo (tlgoo d,ooJc6rD: (ErDgoecfiqoro(m cilooc(Q)
fiuc(ru(our'l€' 6rllc(l)J(u) eOEC6COo) (')OOD @C OOC(,l6Oi65tCau6rBl ..oejQJ('OCG,) a.t|el

63oJ5mqo odqcd oD4docd cruoojl(r)o(r)sB(rido" @,elqo. cQcqloE),lfil' @o)looc(l)(Uo
aocun6o' e(a(u)eJ@ao)"l fiDEoocuo mooJloJ.D6mqo (Iu(m.rDalo)l(6(mc(d oc@co
tsroo'lolcsio&cqo coc(,o 6mc@14, dJcdgol.)|ddoo'ldoojcs @,l' ctjlgcub(olo fiuqoffototool



'L@Lo(w ftLo1Dftr9oat o@Eeo @cetbaD oeceDari)
.eDFefcruuD)

'gcoer"coo oro8yr

' Fyc@ ozoz
'6ofo(a0@rorDL(o

."al9dsr9oeoL(alogruF) 
lnmoorcefoc,e gu@AF gpnor@ccngruooD

gcoepoJJ ssbr(r) KDcoelraeLsrco)o arc.eoercruLoarD ul)gFsb"e o(r)lpaDelD,
oaDctoDg[<rlrir[tll lDroLtl ooDcseuruLtl.*6beeelmcnu',grcoruElsc.es"oeroouoocrnrroo
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('rO(I06rU(T\Do

o&oe sDcrCaoJ sUodto dloerd mtladldo(ruct mctdl(o oocqtl&oodoc{dl

srs.diaom (|)(n(r\)aoc(D .l(3)on mtodrtawlgl dluDdco(ocd

fir)ocso.l?(Iuo - IV

(Tuo(r\)ncmo,.dro croo'lolcqicdlcuo c(ocoo 6rircut4 ocDc6Tri oo€5ruoi onecU)o|crldoqls

cocct6,gr5rb' .ur?])(ol pflTloecd/Dc€osa, @(6t1ocfiDo 2000 q"J mloaeflo8

(t)(T)fi uoocCoro (1'narooi 01€6tarro.

ott(Yr{JdnDeBd

cDocuoc.Doo- oo(g5ru.d ojlecoorr'rli"do"Jscoto (!r0(o'l(Ucui co)csoclocuro 6rx3o1.9,

BoolGJGoorEl" ocoeqgE oorcgoJl@c(/)1oro)'ldo.ds €,So5r!6!ngloel c(oc(')6r1l.r(r)'lolo35rD-

gGrDceraolc€ouA.'

ocdndld, 6,5o6ru Ctl(tsoc(r)o I erc'9iolot"l(d lorcogloccoto'l€o5mo.

(HBAS) Sicklc Cell Trait Cases-cn',Jld,loru roocuso;alg. Groolooo c6n!€:og
gq4c dr!r.ro)lo)]oi 4rolo5m'l€5rmcoR.

ocdgfifldo€oDmoo

crocdr6!j6,6 csroo',l.t|cqaco,c('o cocoo (HBSS) 6Dcqt.lcuc@c HBS Combination

5rucor.4orcoc GrgonDm" HPLC (High Performing Liquid Chromatography) o-rel

o,o6rrBoro)'l@(x(0c(ot(oldo6rDo. ceca'lc€ocd oa(\|'166,(d ed,cGed 
"lcololcgg1

ojlec('oro)"loE rr'lmoo .D'lLron(D ocl9|6,aoleJgg rru96&rJdJ(9o GYocdJ@reccDcoscqJo

au@dC[c€o6rBroc5m: cacoJ@ti1c(o)coscqJo c6,39'ledocd oo.tlii€o(6 oacsg€c-

^Jcorurces'l onGc(,o ol6,.dorel GoocoJlqoscoc, crdagooo,Joo)ellt.Hqcnoi(0)

€ol)cqqosce)c crDdsl"o1@oC (ng6rD

dnn."i.r'O.d. co.{do0o,36ortool (.r)fiDga!" oD"nlaDd crdgQl" o,Jw co,c€[

cDoBe'lol €lSodDJ d36.dla, or@ocoo oo)glcoldft(m ollqflec nednlfiud cD(dd,m

crDdslo.ol€oC gggs.ooo o,r96Do.

olaflrf Gro"nl(rr)d.cnoE6,(m lcaoil (Tudsl.ol@oC.oceoccdosrBotc5rD:

GroooJ@sreool cdoloE c&36 5Tuca'loul m).t&.oJqgg .DJ.scsrTrooe(TD'ctD"

6rug61(i Gr.@o,n6rr3' crgooel4lggg "rcq' cDJd6nool Grooo.o6m" firml(a, c|?@cni'

dosDloi Oo6oC5 cdrrelooe oJon6.!f (r)d&6tt o. a
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(lracclo,sorool GDocctooe .,J6d*f p@s€oo odcqorB(o)cfln-_ ooelnn,
aDdslo-o1dog- olosjool o)lor(tj(r)ooraloo GD(runc(I) crgdol(rulceldo, c(I)(o1si
crocoojo)co5nl(oc6rr,: Grocdasa,qi oo5nlmD,l4gg dlDHc €,oro,lsdlcaa,gllqo oslglld
maxd (I)ld6ffrrl)occlo sd6c€o5TEioc6rD:

oncgs-' ctcoo,lm)d (n(do,m) scc(o)l auds:l"otdogtocnqo (ljoloco)
' cDdsf dddog'loolaeo G@c(/)e(lJoun oo)glao,ld6r(m(ot(r)- G6,ca,lc@ocd oo(lrr€ooi
Gd,ccgsloej .Jcoroicgs'l o/le3oo (r)oEd,(m oDds:taoldogloolqo Gnjlfiuoco'(olufl(d
llrocogego (groooort@6xm(oJcrD:

coc('i oofrDoqJscoE coc('lqos Grg@lol(rl (r)c)fiDdoc(a)o pre,l€ocol Gfo6,oo)
gsrclco, o1dolfl.

(lj(r)cuoocaoro gsd(m- e|Bl6o(mo)l.n- doflc (tl6d&oJo s(roorc1/g5r6 ocfiD6lBgil(d
fitqotn(o ocg6,ao"loi uolg on6,cru(r) 6ra!o)1 ocdn'lauc}](d (I),lfiroo ooeroa"
fiudsJdo'ldoQi oc6wt oocgoccdo6rr4olcfiD:

oBoofidlodo6rE Olloo

GracoJdls co-of,oo m)cqool (ruodtvc o1d0roa4 caonlald,ua, oDcEdoJ (rvod{jc
o1.{jool o.x5ni"oofiDg: s1g3 alcg^oJ (I)lo)l croool(rlo,ui, rUtodsc o.t.&oal
olcaoco'l@o a@cEq" ocr.a1fiuld (r)'lmoo etcJoJorD: (n,lusno, oc(g@,oiqgp crocoJejgc
a"-ocoo oJol.![C erunilog5 o(ooro,sa nDdolcoo oUod"eJ o.t.lg]na 

"0ft.l6,l51oI
rur(0)oqd@6r" /ruod.!||dofiro.
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