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(World Health (=ss gsle 50 sai 3 L e 5 dus dudle (Public Health) el sl
V) 3ySaall alalye o abia 6 L We (apall jlae of 010 p2)0) e Organization [WHO], 2024).
(Advanced destiall sl Gl (e Bla scae N a5 (Chronic Infection) diiall (ssaell o
Al LA layus (Fibrosis) sl cals elly 4 W <Liver Disease)

oY (Pediatric Oncology) JWbY! alsf cab e ladales sie laladly Taen ST Taed A0 030 i
¢ua ¢ (A Highly Vulnerable Population)issbuall s5ak s e 45 Gstia ldally O sibal) JliaY!
Gllee Jia cdumjally Ladlall @le)yadd dams C 2l Qlall Gag b (goam Lladld afiie Hladld (gumyay

el Jafil) SLasl) 7 Sally 5y Sl oal) S

Ladall Gladlall cul Eua « (Clinical Dilemma) e diass Gpiayal) da cralis K5 iae Lo
DY) cGugll gsre 2o Jiali e We L) i oIS Les ol By Allad e C Al Cilgal
agnB e Ll g 5l Ll (Hepatic Complications) 2. cilie Laal diaje oayall &l 3

Dyl 3 daas e

(Direct-Acting jabull Jysiall 3 Clugpuill Glaliae Hoeds ae (93 <& A8l 138 yus 33
2017 ale 2 L_;:U;:, JEb Lgaladiind e dad)gal) cos S sl Sladall saAntivirals, DAAS).
o ) Allsyll o34 Caags . (Safety Profile) sas ol 353as %95 3olam ddlads ol oladlly acy i
LibeS Tdle Jsals ally Lle 11 g anjlact i cpdll JUbY1 ol Gala (<80 Laall ciladall oda il
Aalall e 5352024 Alad allall gl L oalall 8 Allad Ladle il aad o5 o) A3 a5 cculilal

(Vulnerable dpmcall delid) 63 dumpall il U Jseasll @lldy =Mall Glai gocsil dulal

cle and S8 agpudl) o elimdll Case (sl (JULY) alsf a e Jie (Populations)
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Jeail) Ty g Aabiall Jolally Aaall slad agil Selis ) (Theoretical Framework) (s kil avall a3
Jeadll Giayainnss . JULY) ahsl ae C Sl Qg (g b alalis 8 Jiciall " goasall gl " yassy V)
Cilag pill Chalian yemns oaldl (Interferon ) oyl yeae Ujlae "glall aul) gl " G
s sl Anad " (Clinical Dilemmas) A pdl clanall’ 3 Gl Juadll 3axisg Aaall 5580l
axblil) AY) gany cua  (The Scientific Breakthrough) eala GEsNY wll daadll axie sl
(Research lesl) aill 3yl agay Los e5aanal) daapall Aoyl o3 8 Zipan) ciladlal) Adlass Allad e

LAyl s3a (eSection)
The Hepatitis C Virus (HCV) Casll il (ugpsd 1.1.

(Discovery and Viral Characteristics) duwg sl (ailailly Ciliasy)

C S gl (o gy GLES) 3 e 3 Gl el Al Gl 5 AN Canmy 3 (s 8 i e 58 € 2SI )
"(non-_nxe s A e 2SI Ll Cay el Ales JSI Les <1989 ol S(Hepatitis C Virus, HCV)
8l b gl Alile ) Gyl (oaity 7 Sladl 5 pandiill saaa WU 28 4A, non-B hepatitis) B
@3l (RNA) i 555 s 53 s s 5 (Hepacivirus). 4l Sl s il s ¢(Flaviviridae)
(genetic > g s s ¢ (single-stranded, positive-sense RNA) duksll s ga g Jay il

(6 I 1 () JBYI e 4t ) (Genotypes) dxis Lalail din ) (w5 il Canal . aSdiversity)
el B g daai) i) a8 Aall Laal il g 55l 13¢) OIS (Subtypes). dae il £ 5V e padl
L) Bl Alls Bpoal) cladlall ) seda pe el 38 apadl Of (e a2 ) e g 05 58 55Y) juac b
(80 50 uall Cojlall a8 Tadina J) 3 Y 43 Y)

2ay ek (VA (0 %70 Ge Yy 150 Y1 sasiall Y I 1Ll S8V IV el Laadl) ey
AV VA e %20 e Vg SEI al) Jaal)

(Modes of Transmission) C <!l wlgill (ggae JWE @k
(parenteral exposure). ¢iola) sl Zusda Gyl e puld (<8 (C) 2SI Qg ug b (g0 S
tdadiy chuald daaal JEY) Byb (on aiSs Gl padl abaaal) Qb dully

el adll dayylall sda add (Blood transfusion and its products): 4iliidag aall J&i

I ¥ bl Bl 3 ag il g CadSH (gpadl) gl pandl) gukst (8 Lald (gpaell
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cblee ) duk Ll ¢ (Leukemia)aall sy Gobadd) Law ¥ (glayull (giladl BIBAY
Aoty By aal) and g (000 Y 8 ) hliad) 8 hall diage agleny Laa 8))Sie a3 B
(199100

Gl (<o ddina e Auda il aladind oo of (Ser (Medical procedures): duhl) cie)ay) o
cgsaal) Jlil ) Asdlall ) dpaiinll el b

saall Laga Lsws (30yhall 138 2xy : (Vertical Transmission) Jakll ) &) ¢ sagenl) JEDY) o
%3 Ga JUENY Laasd 7958 G (Apmadal) deLially cJaall ol sl Jga) ale < JUlY) sl
(Human 4,84 deliall ol gugts A @oe a9 Ja G dapy %6 )
Y1 52 Immunodeficiency Virus, HIV)

(Hepatitis C Virus Genotypes) C 2 cilgill (ug il duisad) Jalaiy)

s 4gas  (public health problem) dsle daia Al<ia (HCV) Sl a8l gl (g (e 2o
sl 2 Gl g i (o0t (global prevalence) allall JLayl Jaes ok G Lallall elail paes
(Flaviviridae seasll cilugyil) Alle 1) C aSl Gl (ugpd iy . padd Gade 170 e 3SLC
adlyg blal diw ) adies & 2y (Hepacivirus genus). LSl Gl pall s ) A< family)
(e p Uaw 83 oo i) dihise Liepp Ll ) Laad auisy (major genotypes) (1-6) dues)
=%30 Jsn pandl lwans oo C 2l Qg Gug il Ll Llal) o (gENOmes) cilagiall Calis
Gl o add Al Tl L) Calidy . %20-%15 daay due @) glsi1 (o cilagiaad) Calias L %35
Al elasl saan 8 (Genotype 1, HCV-1) Js¥) uad) laatll angy ua :Ldlaa (HCV) sl 2SI
(Genotype 2, HCV— jlll sl Jaaill g . L ygly adladl) oyl (fia dadiial) shaliall ¢lld b L
(Genotype il sl Jaatll ansy cpn (8 e yall QAL (oans SIS, L i g dansy 8 S J<62)
9 4) Ll Lalal) 8 s gl g L auaig) 5l dudiy adY) (38l Glal 8 Gl 33, HCV-3)
sy JS& (Genotype 4) abll baill aagy Gus t8aas Ludhas shl & (endemic) dihgiu (655
ool Laailly <Ll igin 8 (Genotype 5) (ulad) Laailly ¢Sl shaiall Cigin Laily juan A

Dl 3y s Jsag cpeall igia & (Genotype 6)
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(2) iyl csbiaal JU3) (ol Lgsadly (pus o) S 3 o Aifia 2 s

Ol sl bl ULVl ) sl pinodlg € Sl Wlgall gugud JWal (3 b &)l

aMell Oluwjlooll (0 aliol oVl Jabl s aoldl awall

elyocdl ol W) ) S0 Jad aslll w9 Ty Jiai g V. (oyl) Ia> aipe  pull e JlasVl pl Jai

sl (i b s g0l pulaally Wl eyl ol ghlial gl ailiing
bl i oless dugl bludll Sy bl o xp desll oVl 6, At ool plaiu Olsl
oSanll ol i alazoll oyl ndan aubll

2 blen JSaiy iy Y Aaichio ol oV g iVl

SVl ol i izl . L,
Laaian 1690 L 065 18 LSy (Ol Jabll Sygasll

JUlY) (saly Lalle C asl) cilgal) clilig] 2.
(Epidemiology of Hepatitis C Globally and in Children)
(Global Prevalence of Infection)ggasall alladl Liasy)

Lallal) dnal) dadaie ) padn i Cus o HLEY) dawly dualle dna A0 (Hepatltls C) AT Glgal) aed
S5 (Chronic Infection) diejall dawg il (el Opilian allall Joa Gadd Gsale 50 g o &)

g sl Jawssiall 3yé (3klis 4 (The highest burden of the disease) oajell Y el
dais @y ah eVl Gabeay cn bild maay oSy JULY1 die Giganl) i C sl a8l el ¢
gl 5l ¥ Gubadl JULY) adieay , zok) 558 DA ey dadall clehaYly 5),Saall aall Jai cilleal
G 8 legud aally Algiid) (goaad) gyl ST e cipiie) 8 C asl) Gl (gpae LanY Al aun
WHO  aalal) daal) dadiie cpsi € % 1.5 () % 0.1 Mon SLi¥) 5o G, 4S05aY) 5aa5l

- dadlye Auyyee Gabel dgag adal Hlai aganiing agili) S ulad) (e L % 20
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HAV 5 HBV g e IS 2 auadadl) didee alal (s o8 HCV (oo (als 2B aag Y

- Al ye S Y Taie
(Prevalence Rates in Children and Adolescents) i )ally Skl eal JLaY) e aa

Gl &5)lke 839ane JULY) 3 C 20 el (epidemiology) @il Jes dadall clilad) Qs
522l (pbiaa 15318 (18 (s ) (3813 s i (15ile 3.26 s of (Modeling study) & &y )38

0 2018.5le i di0jal
abel Bpnan s 08 L W gl of B Al by o Jpasll G gl oS
W e £3UY1 axes (Underdiagnosis) el ,al J) a5 L «JkY) 52 (asymptomatic)

(underreporting). syl

(Natural History of Infection in Children and (a5l Skl el (g9aati].3.

Adolescents)
(Acute and Chronic Infection Phase)diajally saladl (59a) dls sa

g Ly Biaba JULY) 62 C a8l Clgall Lug e (acute infection) salall (geaall dls e 585 L Sale
sl Gssleaall aa)l) dalay —JUlY) eky copalll) GSe oy LA ahaa b andidn (53
Joay 3 e (spontaneous clearance rate) PRl elad Jara — (vertically infected) Lages
Lol (yag il (g Ogeaaliy Y ) JUelaY) Aalle (la (I3 pag yanll o (AY) Slsiaadl DA %40-25 )

B diane s ) ool agadl sk

(Long-term Complications of Chronic Infection)J.shll saall e digiall (ganll Cilie Liaa

ptayn 2 Jagh (ssaall Slaa ol @lld g il e Uad QLYY (ol (el sl 05 cale ISy

(long—term follow—2eY) dligla Zaulia duslyy cuyelal. Ulad slall 533gag 8yslad 408 ualyels LilaY) sl

Ll 33 dawsia ey S Lialyal fgyoha agilsila 3 (goaells gl 03 pumpal) &5 Msa cfup studly)
Oy e
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Olaye ) ALYl ASl aedd cdadiia sl g ¢ (FIDrosis) o)pmiy 2Sll Cali Lonsl) cilie Liadll Jods
Ol 5o Agelal) dlsye & digos N e sl e « (Hepatocellular Carcinoma) 4.a<1) 444
(Factors Influencing Disease Progression) asall jghi Ao 83all Jalgall
Hlgie calse Baas pasall ol il
Calill gyl olaiy dasiyy (Genotype 3) 3 uall Ll : (Viral Factors): duugpd Jalss o
. (liver fibrosis). <l
oall 35a95 ¢ (Obesity) dilally (3yll (<A Laall (Host Factors): civadl Jale o
ol ekl (e &yt o oSas (co-infections) 4|, 4| (Metabolic diseases) 4. il
Jall sa LS« (immunocompromise) dclidl Cisca 323 (IMMune Status): duelal) Al »
0 japal el jhs le (chemotherapy) Saasll Ol gty Al JUbkY) (sl

(chemotherapeutic i<l 2\:533{\ daphy g9 Hiae (Chemotherapy): bl zMall o
Tl G pall il et ale 4Dl ls Alsall LeDlalsy cililthyul) 23le 8 deriiudl agents)

(Diagnosis of Hepatitis C in Children) Juky) sal C 2l cilgil) paiiisl 4.

e Ll LMK @lylayy) ity A8l Glecal daglie @igha JWaY) sl C agl Glgll (adis o

f Ry )l

(Serological and Molecular Testing) 4.iijally 4ulaall cLasy)

bl 3gas o ol 3 JsY) 35kl sa (Anti-HCV Antibody): ssliaal) alual) jLial .1

sl (active infection) dadil) (seal) (n (i Y 4iSly (agpill Gyl e Ju saliadll
A e Uit sabiaal) slea¥l o3 0585 o (K g 18 s (990 pda)ll die L lgie ol 5
el (el (e qaladd 54 ) 2 lag SLaa¥) 1ae o WS L lbad gl dilia] 8y pecally (eSas Y
s maal

oo i (Al (confirmatory test) sl jLasY) 0 (HCV RNA PCR): Ajall jlasy) .2
1_3 Az e assd) OSA:!. Adled dhia (592c g9 &;\.\:\:1 Lae ‘?Jﬂ ‘f u.u}‘)__.\.m z\:\'.'\h}j\ salall d9g
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(viral load) (ouss il Jaall sty o auiinll aCBY HLaaY) 138 aadiudy gadll (apeil) (e aibd
) DAl awy Al pled Ay rDladl Sl lani) A8y o dlall U8

Clinical Manifestations of Hepatitis C 1<) wlgily 33)3)...4\ < Ut

Godl) iy of ) gl 5] (aSYMPLOMatic) caje e Gabia C oasgpadl) 280 Gledll (5$ L Bale
«(jaundice) o «(fatigue) Jsesdl ¢ 3layYly dugdll Canca 40N eV jelan 38 laie sl 404
3 LS . (easy bruising) axall de yuy (gsaal) Cayll o(pruritus) aals i<s (edema) cladsll c(iell laz
Oy ¢(cirrhosis) aS) s o(hepatic encephalopathy)sasll celodl Be¥) :GaY jasdl sk
=S (end-stage liver disease) Al S (axm s (hepatocellular carcinoma) il a1

29 12§ a4 (liver transplantation) s ¢ )5

(Assessment of Liver Status) duugndll (59l JA 2l dilia) and
t A (e 2K dila) (520 it &1 ¢ (chronic infection) diejall (saed) aSE 3jma

Jie pdl) & 280 @lak) clsiss bl (Liver Function Tests, LFTs): A<l clail (uld o
(AST). (ALT)

(liver architecture) Lasws 2S) 4y auil (Ultrasound): dgsall (s zladil pasdll o

(advanced fibrosis). astie Calil duiaye cldle (ol e Cadslly

NoON—dral e 4ud Transient Elastography / FibroScan): sl 4ig e (uld
e al)
ASH (i Ay auiil (the gold standard) e jLedl canaf invasive technique)

ded ) Al e Jung (liver stiffness) Al muws ADla (s Cus ((liver fibrosis)
Iyl laes i (liver biopsy) as)

LS Gl ) Lagh e (JULY) e oyiliy C oSl gl (ug b daads agdl GalaY) Jadll 138 oy
LS Jeadll 8 Ladle (ganil) 138 dgalse
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Mlabil S € 1S Ulpdl G et auspall Sgasll Wabll 2u,WI 2uoss bibxs

(Acute Infection) s uall Lojell

izl ale o

(8640-25) Lsslalil ela i (9675-60) aus jell Syazll

(Cirrhosis) w50 wali

{de s ple sk i)

(HOC) unsll Al clbsy .
{deikol b T i)

(7) € s gty Liajall gpsall dabaia : 1 JS)
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! Juadl)
Bydilaall Ciluug ;dll cilaliaa () O ge8)8Y) (e C 2l gl e
(DAAS)
O g0 s L Gaall) sl sae e (paradigm shift) Lyda Ysa3 C a9l 2SI lgall 2 ke 2gd
& (debilitating side effects) dul. duils )l (limited efficacy) sagaas Lllad SId Gladle
Jeail) 138 (o paican. ol pladl) ol Allad ldg (Aial caY) 8y0ai (OFal regimens) s daadle Aokl

Lpall ladlall adde cuels M) Galad) Iaiagag epmianDlall (5l C dyagall Ga,al 1 yae ¢ oayaill gl
:Lua\).lj\ XYY Pres S ‘_;J\

: The Radical Evolution in Hepatitis C Treatment C 1<l Glgil) z3e L"; skl
1 agd (S (Curative therapies). 4éls cladle ) Alad 2L @ladle o ¢ Casll gl #e Jal
REWESICES-F SN, ERRAA
1) gl e (b el ghail) bl iaj dad 1208
C Sl Uil g ped SLiuS] 11989
wSwlid 2MaS gy Yl plazicd e 11990 dac

(Joaué gutisl Jgu) .(Pegylated Interferon) soldall ugpus wyl pgks 12000 alu

(2lll) DAAS o JoVI Ladl (sle aadlgall 12011

(+12 yoz) JlablJ DAA olby Jgl sls assigoll 12017

Azl blasAU alolis aokail uokig (43 o) low 2oVl JlabVl Jowiw wladlgall gewss :0YI-2019
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Lo Lany Bagana dllad (2011 ale Aa) cnpublaslly g dsiiy) dugdl 2.1.
The Interferon (Until 2011): Limited Efficacy and High Toxicity

e (Pegylated Interferon) JsSis ooli) sl jeliiall (g5 w1 025 e aaia wu‘\ﬂ BN
culad) JUlY) 48 5 dala Slle Lot Jie adlad) AUl 13a oIS Sy . Digedll updlu )l al gl
Lol yudby
(Sustained Virological .Lill ci¥a. culS (Limited Efficacy): sigasall ddldll
Jarall el (he Jilg co¥lall (iadl & %64 N P42 om zohEs duvie Response, SVR)
A9 ) ) Tl cpbeadl) gl i<,
1isley L dguds Liahel Jadi 5lia dula il 2l L)) (Severe Toxicity): saaill duad) o
(hematological dser ciliyaialy daai (depression) L)y «(flu-like symptoms)

disorders).

Ll o odle IS5 a)lay g8l (Myelosuppression) alial) & Jasal) (i I L
Sahal) lieliadl Lsaas guadlall slasiad deay e ¢ (Chemotherapy) el #3ks
sladll pac :(2011 ale i) (DAAS) Builual) cilag i) cfaliag dagal 2.2.
Direct-Acting Antivirals (DAAs) (Post-2011
e & i Jgan ddais (Direct-Acting Antivirals, DAAS) 8)iluall Sl il clabias jghat J<&
(essential Viral sl dugys clisg y Cilagin) DA e Logadl) dsaY) oda Jaad Cun .C 2l gl
el Ligase 4L (viral replication) s sl 5\Ss Cidsy L cproteins) (NS3/4A, NS5A, NS5B)
t G BySinall LagaY) o3a
s (SVR12) slas cVars &inall DAAS 4kl 3ia3 (Superior Efficacy): daild ddlad
0 250l L) gaaad @llds cpallall lubyll e 332l 8 %100 ) Jesis %95
26l Laa cplacally (3layy) (e 338505 daid dugla BTy Gl alatinly uati daclgy dasda el 49an o

(al aladle e palill i Gl Lgalasiiad
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(Approved Direct-Acting Antivirals for Children and Juakly) st aladiudl dddlgall

Adolescents)
2017 ole & .JULY) vie Loy DAAS Lkl alasial e 4lsall cass (cpalld) 8 Lalas @l aey
Jeealiadsd] 0 ga g8 g o123l e (EMA) dug )1 £5aY) Sy (FDA) 450V elgally eldall 5] casil
Jasal Zadlall ciladaiall o (a1 culiblge Lgiliy ¢ 8B Lle 12 jany JubSY(Sofosbuvir/Ledipasvir)
2019 ale 8 s 3 e Sn Lyt Jlakay)
dely) (e Bhad Cilielins pa pecaly (52 (il g Alls g Glajud) oiaye die tasll delj e @
oS ) e gy dall AU dlanS Bydlaal) gadl) g yuill Clalias aig AN SLAS Al

(18) (DAAS)MI,\AS‘ Sl g udll @laliaa 3,&;3 UJMJLQJ\ :\.n.i.a O :\:uhp a.blin 23 Jsd

DAAS) 6 s loll Gluwg i)l Glsliao
(2011 a2y)

g paall IS5 Gl axgeg pilie Slagiwl sonlioll jlp=l) 3am0 5Ly pilin jul jubms Joall adl
Loy @izl blosVl gaod (%095<) aails (il boddl o> %80-40) aandsio (el wni) auleall
((eganol 12 - 8) 508 (leguunl 48 - 24) algh 2Mall 620
JolSll a909 ol 3 909 yobdl + (UgyudyuW) pi> slocyl aa b
) bt US| gl agacds palyel tlas LVlg aolull wale

(Blo,] 110) aibioq Aiuas auils Ul +jlion 5 sl dyslaiVl VIS R e _
pball nai il
algll ALl 8)15] go olg Tas: aas Ao 51y pbloll Wazog 11> wauno 2l go 99lgdl
alozzoll bl s wiloasll

Oy Gy Lpl duadanl) cilaMali2. 1.
Conventional Therapies: The Interferon and Ribavirin Era

(chronic hepatitis a3l C 251 gl =3 (the gold standard) el Ladll (I€2011 ale &
(Pegylated Interferon-alfa) jelaall (s 855 m aens 3 (dual therapy) zsased) z3a sa C)
-(Ribavirin). cpyilayll
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e pl) aa Byilie e saxie WG (Immunomodulatory agent) deliall jesa JalaS (g 58 5i3Y) Jan
gl ugyi e eloadll b adal) aill cul€ oy Crudall auly Cilesg il Taliaae Ui ¢y pilan ) iy Lay

22 N s saase e C agll

Alaia) Y ane il G g puill il el e 5 (K auiatg Bagana aDlal) allaill 138 Llled cilg
Lty ubadl) (68 %50-40 55w Y (Sustained Virological Response, SVR) dal il duu g )
bl Clead) 531 (%80 ) dea) Taseas Juadl clS Laiy o(lesuis 5SY) (Genotype 1) Js¥1 sl

A9 g S )

D Taaaiiy L e U< Les clesand 48 1124 G 2ol cdligh 2l s il colld ) il
sl e
tdedi Ally adlall aUail 13g] L) Laslall HEY) 8 eSS Al culS celld aag

.Gl diliac VT ¢ ea (Flu-like symptoms) [isliyl dgud el o

waal QY gl (Neuropsychiatric disorders) duacy At alhda) .

.(depression)

(hemolytic anemia) ) .all j@é Jis ¢ (Hematological disorders) Z\:g.u alhal

Lgadl Glasiall ety ¢ (Leukopenia) awdl LS agis o ol )
-G9aY) cuw (Thrombocytopenia)

SEE ) L el 2Ol (geiady ) JRY) mpe s Gals I8 S Taas i Jalsel) 02 clS
sl z3all il DAl el JS8 (et 9085500 (Myelosuppression) aladl il Ladial
Zohe OIS el dagiiy Y Lppw clicliae digaad Tlad Sle lae guadlall alaind Jans Lea (Lia
Jad z3e 050 peSiu Lae compall eWia () Lns Gl slime il ol dagd Le Wl C 2l il

(16) -l yuull peadle 58 IR doug ydll (ggaall
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(DAAS) Bpilial) Cilug i) Cilalias dagal 15y ghaiall cladlall 2.2.
The Revolution of Direct—-Acting Antivirals (DAAs)

Js=3 4w (Direct-Acting Antivirals, DAAs) iludl Jgneall Gl Glugyudll Glabias el J<

(NON- 8aane e Ao lie Llaiadd e e aing (53 () oSe e C. 2l Gilgdl 23l 34k

(NON—Zusnis ye Faag b lidig y Clagiad DA e sl 28 Jess cSpecific immune response)
a9 03g) Aail CilaaY) ki 03y g udl) Blan 853 (& Lawsls 52 cmbistructural proteins)

SV g pal) (45 ) Aslladd (5)5 a (Protease enzyme) iy aiINS3/4A Protease:
gl Glidig ) abigads
(RNA-dependent RNA )il (5551l (meall e adiay Sladss »3INSSB Polymerase: o
coegadll &8yl Balal) st (e Jg3eall 589 polymerase)

Al qu 1390 canly (multifunctional protein) cailigl) amia (539 JNSSA Protein:  «
aaall Ciless yudl) oty s il )l gyl meall

Oad ! e ddls ¢ (all-oral regimens)delSil dised Ladle dakil skt ) dgasall LIY1 s3a
(Sustained  Aalsicall dug dll Llaaul) asgie suaall Cladlall sda e LAEWE dbl ddlady aah
(HCV RNA) (eguill )l (s9il) pmaall (o CaiSH aan Cajad s <Virological Response, SVR)
G cgoand) (e Al olad Aliey SVRI2 3as yied ((SVR12) el el (o lesaud 12 20 aall 3
SVRI12 Gaai c¥aee ol (PDaianl) el we Tan Alica ALaiil) o3 dey (gl 535e dillaial (f
93ng legadd 12 118 (o W 755 80 2 e 50 e ¢ (ENOLYPES) Asiaadl Lalatl) xaeal %95 L
B ol
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(DAAS) 6 »islodl Glwg il Glslow Joc auli

sl aud=ll
wlawg;ud 29,5 oy il wicla LECSY wwgyall Jg>s
Bay1> <« as,0x9 < sazzall ;9,1 < RNA 5\bly
wvasladl Ados JM> @9V Blagiw! gdlge
NS5A (-asvir) <lasie ) slredlsdl Clasie (previr-) ;g Glasie i
(buvir !
NS5A Protein NS3/4A Protease E
NS5B Polymerase !
Sl el geozs Jhey gl 39l gabads giey :
Soneed] ail,ol 83lol Gusi Riny .
wvgnall .
i

(23) (DAAS) Balal cilug pill clalian s 4T : 3 Yo
Criaally JUk) die Badinall Bpdilall cilug il cilabias?. 3.
Approved Direct—Acting Antivirals for Children and Adolescents

(clinical iyl eyl el ol vie 5kl Gilag il Claliae a3iia A1 ald) #ladll 2y
Ladiia (Jie cAallal) diadaiill uligll ailge 1) dsgal) oda ol s . cialally JlikaY) Jedal research)
Ly, 8) A5 Ay (U.S. Food and Drug Administration, FDA) L. ) slsally oliad) 350
11 o (Bsd Lpeal) L3l Ladlal) el (e 222l e «(European Medicines Agency, EMA)

Pk Lo Badiaall AalalY) 5 Jeis cLale

ey ¢yl all Badinall Al Bl e oIS (Sofosbuvir/Ledipasvir): jsbulusdf sdsuusbou o
colall cyell L 1, 4, 5,6 Gl Ll aca Jlad sag cpgaad 12 50a) aaiiny jigie = Mle 435S
U8 e 17-12 0 atjlest g ) el vie %98 I Jest SVR12 ¥ ana Ayl
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Jauall Ll geal el adle oUai : (Glecaprevir/Pibrentasvir): bl s/ judi Sl
Onlad) ye sl alieal b 8 &l 5juad #Ole 500 aau ((Pangenotypic regimen)
@1 cpaalyal) 25 8 430 g llall dllad caliahyal) il | o Caglilly

Vs Ladle s jigr ¢ jal e olai (Sofosbuvir/Velpatasvir): uuwlilld/ jdsuusdow o
-0 2l Bl pend e saudd 12 50dl

el ailly candicad) a3all Uil Gl 8 Lo cdalse B2 o g agall ilejally #lall Bas adial
« (Compensated Fibrosis) astae oS cinli 3gagy (Y Gans H) (Viral genotype) (eg sl
(prior treatment history) cladll Ladally duca el Gilsulls

- Calpall Baciaal) adlall Ladail) sda 5yl Ul Jgaall (adly.

(27) (Jisla e 12) (falyal Sasinal) Auunsiy) (DAAS) bl ilaws i) cibins el : 4 Jpan
lid oMl e cBlmd gl Bl Al cibll Jeall AT Ml alail)
Lpa  apl) Lwldl)  (GENOTYPES) ) lad  cligall)
Cmbadl e (Al (@l audls
Goty il
(dsads 5d
G el Egaul24 FV) o) 1,4,5,6 L | + BY-PYTLIW
Oplls aslaall sasll Caulil) BUTEIY b
e dade Al sl NS5B  + (HARVONI®)
NUIPC P NS5A L.
el gl 16 4112 gold8 Aaall LU als gy hadie | + Sl
o Caslaall gasl il (g5 (1-6) NS3/4A + el
L) Ladlall daall (ged NS5A L (MAVYRET®)
s (53 DAAs  dakil,
Ll golly ad) Jaail
aliva B Baall Shted Cullay Y Epuudl2 Ll Lladd Jals Lia | + i g 98 g
12 5o aadnas. ayl (1-6) Opad s ndalilalsd
& L ooyl alied Te g NS5B  + (EPCLUSA®)
NS5AL e
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.ubjl.:..e]\
rdgaad) Jalad

(Epclusa®) 5 (Mavyret®) el o Ll dlseds Sy dacad ciladle i 2yl monags Joaall ekl
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(compensated fibrosis). oasteal) (s Catill odaye @lld b Lo ccnlidl) il legad 12 s

(ol 3 e e f La Leadle OIS sl (o 8 23] dselyenn o Ll bl o3a canté
L Jadl b abiali 2 Lo 55 ¢ (Malignancies)&iwall ahsYU osbad) JEbY) agul) ey
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Cadi sy (S0 &ndial HOV-RNA KOBAS Ampicar) J 20 ot o) 2002
ollafe Qloluy Cash gl 2llcg padl 85031 14340 nl [WHO) &unliol 3ol éohio
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G Juadl)
JUY) (sal A5l Ay ¥ g C Al gl adalis

pall ) Jadids = (Hepatitis C virus infection) <lgil) (ugpd (goaan Lla) by IS
chl) Bodlls el e S e sad bt i Taies Lype Tealis JULY) (51l (malignancies)

(el G AL AR 8 Jeadll 38 Gaaty cBas o Alla JS @l 8 dalud) Jpeadll o cus

(therapeutic 4wz jally Zadall clasilly (increased risk factors) safiiall jhsll Jalse Liaji
coalal) el Bl 138 8 Gaesg yudll (ggael) 3lal (gpuaill Laaa¥ s cChallenges)

e (Abasl) z3lally C 2l Glgall caye dalia Ayl CDLznal)

Clinical Dilemmas: Managing Hepatitis C and Chemotherapy Concurrently

s e mye IS e glath sanh cibasd bt aaly () (3 Gaapall AS (e il ange dailia
Abasll z3al) Ladlug dubainl e HOV I by i3 1.

The Negative Impact of HCV on the Continuity and Safety of Chemotherapy

o Lulus Lyg ol al o jedas Ziaal) A1) Jaad ddiise A5 4 e C 2l lgil) 1 et aay o
Gl g s Gmbaall JukY) o (leukemia) aall Gl oiage o cupal dudys copghil L lasad) 25l
clebaess ¢ (chemotherapy dose delays) bl el cileja alil € (K8 dcaye ST 15318 C o))

oS Ala) ekl LS ccpubiadll o 43)lae (hematologic toxicity) duseal) daeud) Camw (goadiall Joailly

zla Gy O oSa Dl 3sa O e 13 BN )l cilieLians (Severe  liver injury) suha
B jale Iy Slaall sl 23k

) aas dashall ol e cllyg (cancer survivors) glayad) o caalill gl 23li C 2 Glgdl XS
Al Adliay) BBl s ¢ C oung il 2SI gl (g b (gs0e SLanY Al byl T . Sl

Ll ¢ (cytotoxic and immunosuppressive chemotherapy)ie liell lafially aludl JlueSl #3all (e
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& aokial &5 Al JUY) vie adll Gy (ge eall) G HOV (ss b (gpaad il 10 gy el Ll
- 39).0.5%. {Uly agaal il LAY D)lie alseS st

[ Jlab ¥l By wlb el
[ wloasll 2iall ‘ [ C a8l wlpadl parg 29
| Aol sl
el

pilall oo Lo gl sl o rawuilgal aseal
allyeadl e gl e Lles b 28 Lo onileauSHI

(23) ¢ s Cilgally cosbassh SMally lpual o Al Bl el sspall (saadl 24 JEA)

Olapadly Cpibaal) QL) (sal C 2l ilgalls uladd saiiall jhadl) Jalee3.1.
Increased Risk Factors for Hepatitis C in Children with Cancer
C (HCV infection) asll algall (ug b (seaes Lol aifiia yladd llajualls Gsabeaall JWlaY) (ayaiy
I A ladlally (apall Aaglal Bylie Ao g8y cdiaal) aly Gl Sladll 138 L claal) agilal 4l
gy
(Frequent need for blood and blood product 4ilaiiag aall Jail 8 Siall dalall .
(hematologic sl wlilayud dals (plapdl  SLeasl =Mall 24 transfusions):
(bone marrow alaall & Jaul Lty Luw ¢ (Leukemia)leSslll Jie malignancies)
Al 1) S ey by 1ay Lgeall Clssbiall 3 paliy wad ao @ ) (525 L cSUpPPression)
138 (S ((goedl) pandll suls i (platelets). diseall cilssially (red blood cells) efyeall aal



33 daasamale 11 oo atjlest a8 cpilly LAY Luilua datlas 198l cpdl) JUlY) sic C 2l Gilgal) dadlas il

V) el bl A S IS8 il B ) of e ai)ll ey - spaall il jaad) s
- Psagaadl slsall s Ghliall & el ()5S 85 Alia duy Wils Jlyy Y
Oyl iaye Jlaka ~=i: (Invasive medical procedures): dalalanl) dudal) eyl .
QS5 Jie agadley apanid (1 e3aS (iNvasive procedures) dacaldl cilehaly) (e dluld
(bone marrow alall & clejsg o (central venous catheters) 4l dov sl lalodll
A giiall ilsg yuall JUEY Aldine Ldgy Jiar el o3a (g ehal IS Sidll a2l Casss cbiopsies)
) el Hial) ey il SN 25 o113 (blood—borne viruses) sl gk oo
LG 5ol B Lhll aas delid) Cania Jiw (IMMunosuppression): slall jlgall ciaa o
Gl (mpall 58 Sty G 08 Chaall 138 aas layliis (geaall Aladd JUkY1 sV
Caagion 3 el #3158 S 5« (hematologic malignancies)isel) als¥) dala s
e biall Sleall LA elly 6 Lo caludlV) daopu DAL
e I Ll Sy (e aaY) Uy Gug il (apaill die (g2l L) jhd e Db 05 Y Al sda e
G Balall (gpaall sk Alaial e S IS ady Lee Wl ug il (e paldl) o aual) 338
.(17) z\.m_).n LQ_SJ.C
dalially panddal) cilbaas3.2.
Challenges in Diagnosis and Follow—up

(Difficulty interpreting abnormal liver function): asl) Cailliy Gdacal yads Zuyua .

Jong Lo g b A€ gl 3905 (hepatotoxicity). Lo Loew s el 23l sal (e pal)
(12) gl Lol e gl @iy Sl 51 e il Al i) o W) G anall cnadall e nall (g0

Sbaall o ol dcji o) e a2l e (Risks of liver biopsy): sl dcjall jhlia o
G dala dac Hhlie Jasy aals eha) Ll V) ccalil) da )y aniil "(gold standard) ad
38 . Sasll 2l e (thrombocytopenia) diseall Cilasiiall (aii (e silay (el JilaY)
s Jie (Non-invasive markers) dacaldl je chigall Ao afjdl slae¥l ) ads &85l
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A ~osl FIB-4 5 (AST to Platelet Ratio Index, APRI) gl cilaseall ) AST 4o
Lokl asl)

38Y) pe o guadle Om AREY Ajlse 2aly O 8 C sl Clally plapd) e Sl Gy dadlie s
Alsally Aysped) bl e desane Slae¥l L3

Ji) el Zo0) dugal (e daells Sl il ol jand dugraag AShial) Apasl) dad) o
Ll e Aslaie Silayd et ABg 2SN 8 LDl o ((eang 9aSsn ¢t Sid (il fighuall
(Hepatotoxicity). &<l

oo pall) pallicae ASTaleny Lo Lo logi dsain duinpe Alla 8 2SI pimy Lo (gade 35S Glgl) 35n9
OS Y Lo o el Queall (e iy G 2S0 lasi) gy et 8 Ly bas (3185 138 451 ok
(chemotherapy—induced  Jlwsl clsall Loaw 5« (viral activity) sl lalis oe laals g Loy

) 2 laa LegilS S ctoxicity)

i) eliadl Sl (5350 of oSa (Risk of Viral Reactivation): (g pill il sale) jhi o
S g G ¢ C sl Qlgrl) g i " (reactivation) i salel' ) Sbasl 23l e aalill
s Gleagl ode (5SS ol a8l Glal) e Lana ) s Lee ¢S IS (ag el
el il exid Lo Wlles ceal (ey 3 (acute liver failure) sla oS Jas ) a5
DUyl e ot s 2ol o Lha 55 8 Laa cils (<0 f Tga e

(e el (Dl 2 (Potential Drug-Drug Interactions): Aaiaall dgjgall AN
(protease jlig,l clads (o J¥) dall dals ¢ (DAAS) alull g il Clalias
(common enzymatic aSide Ayl chlus Gub e JSbesll Z3ally cinhibitors)

Glas 13 P450 — Cytochrome P450 system). ., sl s Ji) 2SU & pathways)

anf Alad mlessl W) 505 of oSa (drug—drug interactions) 4lss cals ¢gaal Al
305l) DA Al el &paall DAAS ekl (f e a2 )l e o AV dpaw 524 ) Cpadlad)
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s U8 dujgyun sehad Jl ¥ Aldad)l cDlalall sds ani o Y) «(drug interaction profile)
(923

(Treatment Burden on the Patient and Family): By )y el Ao adal) scal) o
(psychological, physical, and Lelaals Laway s e il (o2l llapull (s Jia
23 C 28l Gl Jia AT (ade iaye Gl dilial aililey Jalall le SUils social burden)
Lo o uh e aas Gladley difia dalieg clall didliaa) @l alling cecaall 132 (e

aadlall dls)
Ludapall 32 030 8 C 2l Cilgdl 2 41aa3.3.

Uases Tl 2y ¥ lajualls Guleadll JULY) 62 C 2l Gl #3le ol o8)s€hall cbnll e a2l e
shally i) paall e A ey Gind ) Chags A3k Ay 5y pem s
—axgll )3 a2} (Enabling Continuity of Chemotherapy): Aasl) z3lad) Z\.ybm\ CuSal e
Cigan ylad il Kay clgdle Blaally Aoy ylll (g9aal) ZOle DA (g« peadll g2l o Y] 5
baelse A AL Jbesl #Mall Gleja slac b oy s cBalad) 281 Qlgl) cilanag L2l Loand)
e iy gl el ) Jgeaglly olayadl z3le zlad Gajd e 2 o)5% 1iag L5234l

(Preventing Long-Term Advanced Jsshll gaall Ao daatial) Al Galal o lBgll o
Gray sVl maal (layall o JULY) slas ¥aee 3 Jilgll sl as Liver Disease):
5 dlaje 4 C 2l Gl 23ke o LS Jashall gaall o agiba ducsig aginaa o aliie JSa
(hepatocellular carcinoma) 4ol sl oUa sy (fibrosis) aSi cals J) sl ok aia
e 32 iy b AT Taee Liaye Osealsn ¥ JULY) glaje e 0l o e Lan Jiinndl) b
) gilea
(Improving Quality of Life and Overall Health dalal) dsal) i)y sbadl Baga Gwuad o
(non-specific symptoms) des e Lalel (s Al (gaall anlis o} ¢Sa Outcomes):
B e Geene O S gl G sladlly sl sadl e dalad) daall e iy Y e
Y] 2n dalall dnial) il Gy adall (apalls Jafipall sl ccanll (e Qg (Jihal) sl
s Ll ot mng Olayadd) #3le (e
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Gl g5 ehal agd ey Wik cpadlaall glUajud) Jlakl wie cllyy sdue lial) Ciillagh cpad o
. diagliag 4idng et b ASH Aald dug pilly alall GLEN o (aldll sdy un GaY
Y5p 7ok daadl Jumdl Jsa (clinical data) Loy cliby ) dwld) dalad) 5ym Steall alalill 138 agd ()
Bl s3a (8 8yalall Cilug il Claliae alasiol il Jea dabiall A8V (et JE Jeadl) . oayal
&l Jail
Ombaal) JUY) (sl §ralial) cilug pill claliaes C asll Gilgdll zMe mili
LAty

(Direct-Acting alud) Jsaiall @y Glug il chaliae gie 5o gell e Lgl¥1 ale jolai ae
et i< LF"\l\ bl Lald (s KK C asl gl gole dnlSa] @yuan 3 <Antivirals, DAAs)
(clinical Lyl AV poens o duadl) 138 35 L Golad) S (difficult-to-treat) gl duas'
Ol Gaalyally JlalaY) (sal Eaall ciladlal) s2a (safety) iolus (efficacy) ddld Jsa daltidievidence)
daay 280 Cillay e lady) il (i cdiuall o) (chemotherapy) LilbeS e st
Aalad) (s yall
e plid cYara (Gafiald ipdlall 4dlad 4.1.
Treatment Efficacy: Achieving High Cure Rates
2 ~Aua el 23l o3 Anageadd Tlai — L lade 4B (e aepll e c@ioall Lypad) ciluball ¢yell
Bydliall Diliag il lalias dillady (3l Led Ll 8ydiaag Bacl
(Sustained Virological Response, SVR12) Rate daluivall duug i) dilain) Jana
Gind aeiSa Qlapulls Cleadll Cuialally JULY) of ) ahls (S8 e 5))Saall culailly claball of
¢ DAASLL alasia) o saswie cilulys ciglil L (9AY) bl b lgiiaas wy A el aloas elis cYaea

Bad Ase ohs¥ WhaS Wle gy ol cpiabally JUbY) (6 ¢ ptaluad/ pdsmsion e

O elgl (g legaad 12 any Lalficee dawg i dulatia) ¥ aze s «(hematologic malignancies)
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Y dras lae due g AR i il oda. cilahydl) (e 8 %100 ) desis i %95 5lay(SVR12)
O Tl g ) Gladle Lgias culS A Ll el
(Impact of Different Factors on Treatment Outcomes)zMall gilii Ao 4alidal) Jalsal) i
Jalse of N Aabiall cllad) jai . apall aaen 5ol Adlall Lgallad sa Ziaaall DAAS dalail Whe 50 aal
« (compensated fibrosis) astee 52K Casli 3gas ol ¢« (Viral genotype) s »all sl aaill Jia 520a%
e Aals dacayal) Bl s3a o) et Adlan) o a€ JS0 55 el s Y i)yl g5
) ) Llad Dlle slid (asd Cpansi o3 Adladl Bpe Ll Lla¥) Alele Aadaill) aladind
Ll ol agas ipdlall Jasdy Ak 4.2.
Safety and Tolerability of Treatment: An Excellent Safety Profile
(Well—dastl) samg dsal Lol sl DAAS dakail (K15 ¢yg b Y] yome A SV Gaaled) (8 Adladl el
s el #Mall e bl gildae) die s o Al J<adtolerated)
(Side Effect Profile) jalull il cld cilug ;uil) cilabiaas Aoyl dulad) HEY)
@ Bpaliall Cilug il Colaliaas ddadipad) Lulall JEY) i o0e DU sanall dwlall BV e e
Hesd SV Gabe¥l Joi Asizey Aansie ) Aiid QIR 8 058 Lila badle ity cudll JalY)
(gastrointestinal disturbances) dswsgll liasYls « (headache) glaalls ¢ (fatigue)stayy!
(dose slsall deje et edid Lo Dol Aaglall JEY) sda of elld (o paY) (oLl (i) Agilal)
daiije Bphd Glielae dnas S W1y ¢ (treatment discontinuation)z Sl alsy) jmodification)
gas 5ysnall clahall & zSally 558l
-z \ai z 3l 555 JLSs (patient adherence) gasall alill Glacal ueal) allo sl 2l Joall 13a
(Management of Drug-Drug Interactions) Jluesll g3} 2 dla)3ial) dfgall AT
el 23y &all DAAS &bl oy (drug-drug interactions) aslsall cSlalsll of e a2l e
daslye 5a¥) Gl LAl Aaa e Laga Teja 15 Y Lginlia o V) cdalad) JLa) b adde i€ Les 8

« (supportive care medications) declall dissyl i & L cpanall by Al LY aeal daddy



38 daasamale 11 oo atjlest a8 cpilly LAY Luilua datlas 198l cpdl) JUlY) sic C 2l Gilgal) dadlas il

DI e el it 2 Lo Wle L opadlall (e Gl Al o Al e 5 8 CDIAIS agag a2e Gleual
QLY alsl Slasls  (pediatric hepatologist) kY sa) sl bl Slasl ¢ sl et
Lalad) Gauall dauay 2l ity Ao 5L4. 3.

Impact on Liver Function and General Patient Health

Lsgale lieas il 533 s ecannd Gl o eladl) e 2320 038 8 C oSl gl 20le il iy
(quality of life). Ll sal slall L sig (liver health) A<l dawl Lk, &
(Improvement in Liver Function Markers) sl cailliy &pdiga cpuns
(Sustained Virological Response, delsicuall &uug yuil) Zolaia) Ggaead of e Iy clashall gl
(liver function markers). 2SIl ciillag cyige (& aoyug Jasale st ) (525 SVR)

e e Ll eVl ) Liases (ALT, AST) 2l cilaii) cligius 3 € (alids) Jaadl
Culil) jelas yhad e Jis Las ¢Sl 8 el Baliallg (inflammation) clealy) palias) e Jay il
O skl gad) e(fibrosis)

(Positive Impact on Quality of Life) slall L s o Alady) il

Aoswally Fowil) Al Ao € o il 4 06 o 0Se C sl el i diaje (g (e oLl )
ey ¢ (fatigue) slasy) die dahall (abe¥) daliss ¢ Sl Gaie g s (o paliill o LS anall
SN agd rans Laa ¢pialyally JULY) W5 Bla dacgi (en 8 aaled dalse Lgaaan cale IS8 Al 4

Oyl e laall gl e Jadl (S

o) an A Aligh dailial4.4.
Long-term Follow—up After Treatment
cdashll ol e oSl daia jlecal Aaliall dla jo Aoy 4y (2 Dlall As jo Dlgs 98 (SVR) eledl) (gaas o)
(Post-Cure Follow-up Recommendations) ¢liil) s daliall Ciluags

Ol @ Ja (advanced liver disease) asiie oS Gy e il ¥ cpdll JULY) alaadd dually

(specialized hepatology follow-up) dawaiic LS dailia (gallaiy Yy ol 6lad)) Jias SVR (st
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oo 2m Aalall daliall e giaS Al Cillagl gy pand ehals meat lld aay @l aey 2 dbgh
Loyl

=l ey J (Advanced fibrosis or Cirrhosis) adie (52 Caubiy ageaniis 23 (pll o pll duaills W
O V) Gl skl et haal) Cillgy ugil) (e SlB) O (g a2l o alian dasliall Gilhag ol
L8l sy o oy Lails Ly (Hepatocellular Carcinoma, HCC) &l 2all ¢l ey Ala) sl
L9y Adhe malin A oapall Yo zhab (clinical guidelines) iyl claliyy) s Al

it agile Camg WS il 6 US Agaall (358 ilasall aladiuls Al ol yad(surveillance program)
O aalall vie Joasll Joli ol (pjsll 53 Jie xSl (355 8 A (gAY ksl Jelse
Joaall padly cdacayal) 2l 02a 5 C oSl el 20le e ) dypedl AOU daialyy dale Blas gl
bdle gsaly ol iyl JULY) e aghal o A Zaule) Lyspudl Sluball (e Lpeatll il o
Lee clgiie pamg Ay S0 b)) Cangd) Ll cdadlidly Blladll Jah il Jgan) gy < a80al) a3
Ao IS BpaaY (gacl Blaws i,

Ol JE (5l bl staasisnn ol U5 Al Sl (50 Aol SN MR Jiial 7 Join

(22)

Oyl
Aladl)  dwil il Aupall gulad) Gingh) Ausenl) didl axa Cilall) Ayl
)daduadly (lsiadl)  Adal) (Adeally
(N)
(3R i) e Adluy  Allad . 7-15 12 IBRAHEEM ET
Lwgyd  Aulaiud Ly Ay 4 2l AL., 2022
(SVR12) dolxise il

100% 3ty

Als Ul Al e
by ) L daws
Loty 3y
dadd (%33
o puha clicliae
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e Aa oVl
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-

(gRat Aalladl)
Ay 8 4lana
(SVR12) a)xiua
100%. oy

an Jaai ddld)
s o ol Ul
PBLE gl g S
Sl Al (aildag b

el =l

c«\}ﬂ\ Sy @‘ll'd\

lelae G (Ll

aapall bl
BT BBA
cOaydl uladl)

Sl gl
st i Y Pl
Lae colgdll Dl
bae Wbl s

?\;s:m\ Lol
b bl Slesall
LAl sda

Adlally Adledll o
O b el

-

cOaliie JSE  Shesl)

Adleall Gl A
(Pharmacokinetics)

iy elsall S5 il
e Ll 23U

12 -17

9-17

10

10

EL-SAYED ET
AL., 2022

ABDELMAGID
ET AL., 2023

tJgdadl clalifialy Jalas

A L) 8 Al e UK dala Cilalind B e 3K (7) Jpaald) b Ay jaall il ol
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elad s s e Wb Lo Laa) Goung ) i) caad ) bl jedid  dalalally Abalid) Adladl) . 1
5,50 iy yuil) labiadd 25 Adladll o oy Y ShaasH #all o K5 Les %100

¢ Sl J<a (well-tolerated) Jeaill s =3l O e cluhall 481K g sl Adlad) agas .2
el il Al el sy @ dlall Gld) exwa Y (mild side effects) dawa Lwls BT ae
c el #3all dad)yal) bl iyl e Jedlls silay o3

bl Lss Lale Tuuis (pharmacokinetic study) aulsall el all G axis: Aadedl alal) (ula) .3

bl 038 5 ¢ el Ol Sl Y anad) G elsall 585 o @lil DA G LA saldl AL

Aausladll Ladlall NsS 50 ) o 555 (drug interactions) &slsall cdlalall olés Ayl Caglad)
sl e Aalal) 5l odgl Allady Aid

G andl) dala
Conclusion of the Theoretical Section

O Tiaye Liaye Agaa clindgas Ysa (Direct-Acting Antivirals) syilaell cilug il ilaliae sl sl
sl pms Al Adlady Al L claall AL Alls ) JWLY) ahsl (ape vie digaay gllad
ml) Sleall (mbaY Tagys¥) Lasnll g Blall el Jie ¢ (International guidelines) ¥ 4ol
% L el e BAED (e (358 Guleanll JULY) paas =D ¢ (ESPGHAN) Uikl sal duisally aslly
oo aball iy al ae JalS UK Lng s¥) loasill 3ilss A5l o3 8 2Ol il axe duaal
45l Lanal) Gl duaas 5 (AASLD) 2 (ialal dualyal 4 yal) dnnand) i 525501 €051 clisgl

20 5al g0 cplagall JULY) paes 2 0le 55 png duatl e Lile lelea) 314) Ls ((IDSA)

Cleasis Ay Clsad lia J5 Y ydlall g juil) Calias aiia o2 Al il 1 (e gl e
e dgag b 8 Lald (el dey 21 Alisha w3l agd o) - alaia¥) llas (future directions) Ll
LA 8 G pill 48l salll ol (o * (Occult HCV infection) — 441l C sl Gilgdll' (e (g5l
Bagane (3hliall 3 ladlall ode ) Jyemsl) e Gl eclld ) ALyl (Lasls Ty Tans gy — L Lidl
Clgl e sLealls (World Health Organization) dudlell daall dalaie Caoa st uglgl I Y 3lsal

2030 sle Jolas C 2l
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Ol pualls cbadl JUbY) sl C ol Gilgdll 20ke o) adals (K cafy dualyaiad o3 () (gylall WYl )
s3a (s (research section) (eall acall ssi Gayhall gan 1385 dake duyys 39 g8 s caund Uaa
) Lol )l 8 Al syl oda Al Ll i) 365 ) Chagy @) cAll )
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ad)aafy i) Luaal 1 J Y1 Juadl
tdaddal) o3
RNA (535d) (manll 00 0585 caegi paliel aa Bale 381 Yy 380 a3 Giage 2 C 2l il
= "hepacivirus Guis () Gugndll 138 g slai¥) alag) Glaill (solal Cilie jiia gy 585
Gy sanae bl canty A doia Jalail Lia (para Ciieay WS “Flaviridae® e)ypall il il dlile
skl paall aladia) of Sl pall J& 315k e @lly (ggaall JLal) Gl e iy o Dall 8 i
S oY e (s3see IS dasdall Bk o Gupdl) JE B celld ) ALEYL Lad adsl G LS
Aalie L5 alasial pae Jla 8 eiall JlalV] Gk e LS lgiaa
sduanl) Caan o
03 Gally GUayadl eaxe e (Ledipasvir-Sofosbuvir) elsall C asll clgill dallas il @
Lle 11 oo aajlacl
Ol pa el dlsje (855 ey 2SN (il Gaeaty (28] il dls e ) Jgasl) (e S @
Lz
Agigan Jla b Lalall (mleYI 4 @
réiagl) daal o
alec] u5is Blads Guleadll JULY) e (Ledipasvir-Sofosbuvir) elss gadss 8 caadl dusal (1a
oSl aall il s eyl Guladd) JUlY) xie C Al Gl lam) ala)) casy aale 11 e
1Y) Batiu) e pe Ll Fanaiy Blal) e g Gt (Sl myall o¥ia e L = lal) Al sl
Olayeall e dlaial pae s Bolaias) 8 Lealesad) algall ale dijes Lide 3l o)) 58 Jla 3 Y
Dl e SLasl 2l Gl Gasal) Alaje s @l C 2l Gilgl) dalladd
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i) (8 kg pdapall 1A Juardl

-

1A )al) Jaad
Olayedls Galeadll adll Gabal duns 8 Cplgiall JULY) auas e colad¥) L80E duada dadeay L
(01/12/2023) s (01/01/2021) ¢ s5iaall diajl) 85l b C Cpadall gl 2SH Calgilly

s &aanl) Ady

s Al (5an g cchbdanall o el Ciiecal Lald Blaial Sl PAA (1 (apall bl gen a3

Ll aead i) (S0 pe A pal) il 8yl slaiel 3 1aand) §)latu)

tladialy Joudl) yulaa

t sl ules caleds

& bl Guabally adl) Gabal Lad 8 aglsd 235 C oS Clgl) e glayadls Cubaall JULY) gues
S35 ) s ils ale 11 (358 yaall Blelya pn Bliany oralall JULY) s

salesi] yulee Caladig

ey Ahll b Joll yulaa (oiing Yl

e 5500 Aayall Cpcaliall jaally G35l Gatat a2e @
i (@S 5l 8 (mye 3505 (Ledipasvir-Sofoshuvir) Gakil (il slas 3say @
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Ailany) Aul) saull) Juad

Ahainl o 8 sl C A€ el e layally Guladll JUbY) (e dls 57 Luball eVl ae &l

Aalleall 35 (gyads gsal 12 5240 Ledipasvir -Sofosbuvir
oaiad) Qs il &5 951

clll %36.8 Lilas %63.2 cily i el C 2 Clgall ae Uyl Cpbeaall 5sSA) JULY) duus el
VY Jana e @iy iy

oiall s VLA g5 1(1) Jgaad)
daailly aaed) :
36 (63.2%)
21 (36.8%)
57 (100%)

oudall G ) £ 5 95 2(1) Jakadial)

80
60
40

20

8 s
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:Z\.:Uad\ Al s A g2

12-11.5) dopend) &3l culSy cdine 12.3 Jawsgiall alig i 13.55 11.5 ¢ dushall cmpe lacl cung)s
Lasd %386 dawy (L 13 ing 12 50 1ST) dyenll &3 WD %57.9 Aol ity Cam 221 o (A
VY Jene (e %35 Loy legud Y1 (A 13 (g ST) dojeal) 23 il

Z.:aJAaJ\ A5l s N g5 :(2) sl

A pand) Al
33 (57.9%) L 12-11.5

22 (38.6%) 413 Aag 12 <
2 (3.5%) & 13 e s
57 (100%) £ ganal
12.3+0.6 (i) B sial\SD

SD:glaall Cifaty)

dg pant) 8Y o cAY £55 1(2) haladal)

60
50
40
30
20

1° —

AdurYary,e VY Aag VY > B VY e S

i@l )y e £3680-3
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2 035 s 35801 5(3) Jysal

a8

o ws
i
B

dad o]
(&) JawusiaSD

SD: gluaal) Cilasy)

) (s eua £ 56l 1(3) ki)

50

40

30

20

10

0
Loh i duh e Lo giall

Cudd) o) 6l £o8 uua Nl &5 44

Loty Als 31 ol aalg 3 leaadl (golaalll aliaalV) oISy ¢ capall () Bagagall il olygY) o
Ly VW 7 o il Galian¥l & %19.3 dawsy dlls 11 sl caslg Al Lasealll o35 <%54.4
QS 2 Lol ayslly sanly Alla 3 disyl LasSils aan g Lo % 10.5 Zaesiy Lagiadlg yaill caasdis «%12.2

Megia (<0 %18 Aoty sanly Als b
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) a5l 9 e YA 555 :(4) dsaal

31 (54.4%)
7 (12.2%)
1 (1.8%)
11 (19.3%)
6 (10.5%)
1 (1.8%)
57 (100%)

Cuadl) ool £ o8 cuua V) £ 5465 1(4) Lakadall

60

50

40

30

20

10 -v s . 2
A A A

:PCR 38y (uantll A Jaall s g3 5305
) Gug il JoY) Jaall #l535 PCR 35 Vsl paes (b dulag) C 2l Gilgall (g iy Llal) cilS
-JafAdg2 8235 9011072 &L
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PCR (3 cugnill (A6¥) Jaa) s g5 2(5) Jgaad)

g tll A Jaad)

19990 j
40576206
4717223+ 9011072 (G 52ng) BnsialSD

SD: gluaal) Cilasy)

PCR (389 cugusill (¥ Jaall caaa £ 350 1(5) Jabadall

50000000
40000000
30000000
20000000

10000000
4

Lad o

0

S gl

gl ) Jaall) Gaea YY) 85556

o5 %49.1 Gawy Leapdl (A1) Js¥) Laadll (IS 3 %57.9 Ly @lldg VA plaes 8 (pug pudl) Jasas 5
NV Gene (30 %42.1 Gasy Alls 24 8 Japaril) 3 o Lo eVl (e %7 Aoty 4 Laadl

g ill il ball) s cYlal) g5 :(6) Jgaal)

docdil)y aad)
28 (49.1%)
4 (7%)
1 (1.8%)
24 (42.1%)
57 (100%)
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gl ad) hall) Gua A £ 555 1(6) Dakadal

50
40
30
20
10 2 .=

al Jdstl Jaall) ¢ Jaall) o Jaaill

tanal) al dyjdal) aadli-7

sl Al dupdal) adl) :(7) Jgaad)

(Aulsa caaly) Jagia\SD Lo o] dod 3

5.016£1.99 10700
11.46+1.13 14 9
228+76 490000 101000 PLT (x10°
96.7+77.8 410 21 SGPT
0.55+0.1 0.7 0.3 Creatinine

SD:(g)lurall Cilaiy)

dae i) Glagagall cua YA &JJS—S

2 Aaliim 2gny Jilie (%87.7 day clldg NV Aule b Ll (Ol 5S) e ledll dudall culs
LY Jase (e 1.8 oy Jadd aaly (panye s Adlads Lo daldiiag apall (0 %10.5
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Leldll lasasall s Y £555 :(8) Jgaal)

Lo ladl) clagasall
6 (10.5%) dgas Al

1 (1.8%) Lllak Las Laliun
50 (87.7%) (b

-

57 (100%) gsendl

Lo ladd) iy g gall G c¥A) £ 5 43 1(7) Jakadal)

100
80
60

40

20
2 A

FIT ES Adlads uag daliin b

:PCR (385 (gl eﬁ‘l@.\l\ Jaal) G £5431-9

%754 dpusy Uiy Nl abies 8 Tubes 0S5 PCR Gy 2 ohall 3y C 2SI Glgl) sg pas Ll (g3 5

PCR Gy cugetll Algill Jaall s £330 £(9) Jgaal)
Rasil | uuill gl Jaal)
27000 dad 3 dulay) eyl
1204399000 Lo lef N-14
89077170+ 321029397 (Giulss 5ang) ouusial\SD  (24.6%)

43 (75.4%) Alud) sl

SD:glaall ity
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PCR (b5 ou gl Al Jasd) s £ 35l 1(8) Jakadiall

80

60

40

gl Jaal) dyila) gl Jaal) b

r all dilgal) Adaiil) s L) £35-10

Llain) chas g sad 12 5240 Ledipasvir -Sofosbuvir alasivl C ol ilgill e Ao (a3 DA (1
Gl Qe ((%13.9 Loty L S 6 & G LSl Gaang) %75.4 Aoy iy eV odaas
N e %24.6 sal dulana)

O &}:uj 12 Pla dlaiad axe L Goa Al a8 il jed 5aal Z00al) 88 vaa 5 rddasdla
JaaY elaally Llaia) ciaa Gua cdalleal)

GM :\_..s.‘al.q.d\ Z*ﬂ\ Cwa ayal) (ST (10) Jeaad)

Aoy aanl)
43 (75.4%)
14 (24.6%)
57 (100%)
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el dilgdl) Al Cua ALl £ 5 45 1(9) Jakadiall

80
70
60
50
40
30
20

10
Lo Llaiu) axe
Al mEaY
toauall (uing 3l dlaiuy) didle-11

L %66.7 Jilie %80.6 cialy s €Al Jaba! sal el 23l e st Gigas daw il
.ebz ‘éjhaal é)\é d9ng (g9 cﬁ'_ltag\ N CM\ L_Ac

Al Guing goall Ll Able :(11) Jgsad

(N=14) dlaia) ase (N=43) dlaiu) i) ‘
7 (19.4%) 29 (80.6%) (N-36) 3 |
7 (33.3%) 14 (66.7%) (N=21)

0.24 P-Value
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a pal) Guing gz 3all Laiay) AN 1(10) kabial

100

80

60

40

20

0
S Pt

CREPC D PP PR

toaugall e g3l dlaiuy) dbdle—12

ayall A 12.42 il G 12.27 &l Gus SUB (isl 23l Ilatiad Gl sl jee Jacegic oS
e Jlaa) B8 a5 O g o (il e
casall jan g3l Llaiay) dBdle :(12) Jgaad)
(5e) sard) bauigidSD
12.27+0.6
12.42+0.64
0.22

SD: glunal) Gilasy)
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G pal) gary g 3all Llaia) AN 1(11) kbl

= =
o [§,]

(5]

() sand) Jau gia

Al il ae

toanal) O gl Ailaiuy) didle—13
e myall 38 38.96 Jilae 38 38.31 aly Gum Sl (il 2 3lall galaiad) () amsall (55 Jacegia (IS

.e\A ‘éjLA;! é)\é 2939 (9 ch\ ‘_‘AS‘- Ol

Gl O gl Llaa) Didke 1(13) Jaad

(&) sl JawsidSD

38.31+1.8

38.96+2.5
0.19

SD: glunal) Gilasy)
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G xal) s gl Aaiu) 48N :(12) hkdal)

(&) 0osY bsia
s 8

[Ey
o

Al il ae

B8l i) o) o) ok zolall Ailai) Aie—14
e A8l G DG %100 il G ging) LasSle ae Aadljial) YA 6 Ailaiadl ducs el calS
Y A dlai) Gt ol b %806 dundy (sylial (alioan) ae dadliad) YAl &5 %81.8 douiy Lasialll

e Slaa) B)l asag G990 K0 Ay eledll )5l pa A2kl
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Abstract

Introduction:

Chronic hepatitis C infection is associated with hepatocellular carcinoma and non-Hodgkin
lymphoma (NHL), it is more difficult to manage hematologic patients compared to non-
cancer patients due to the increased rate of liver fibrosis, the increased incidence of
opportunistic viral and bacterial infections, the long-term treatment prognosis, and the
exclusion from some viral and chemotherapy treatments.

Because many chemotherapy drugs are metabolized in the liver and may be directly toxic
to it, and because chemotherapy may develop liver injury, this leads to poor clinical
outcomes for the patient.

Aim:

Studying the prevalence of hepatitis C among cancer patients in our country, investigating
the results of treating hepatitis C with the drug (Ledipasvir-Sofosbuvir) in cancer patients
over the age of 11 years, in addition to preventing the onset of liver cirrhosis, improving
liver function, preventing progression of the disease, improving survival, and monitoring
side effects if they occur.

Importance:

The importance of the research lies in the application of the drug (Ledipasvir-Sofosbuvir)
to children with malignancy who are over 11 years old, and because of the increasing
prevalence of hepatitis C in children with cancer as a result of repeated blood transfusions
and the relatively high cost of treatment for these patients, and in order to improve the
quality of life and survival rate while improving the response and prognosis later if bone
marrow transplantation is decided upon, we must know what factors contribute to the
response and non-response of cancer patients to hepatitis C, according to the stage of the
disease and the effect of chemotherapy on the liver.

Patients and methods:

Patient data was collected by filling out a special form that included many data points, and
the results were investigated with them.

Results:

v Treatment was successful in most cases of hepatitis C, 75.4% (with subsequent
relapse occurring in 6 of these cases 13.9%), compared to no response in 24.6% of
cases.
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v The mean initial viral load in patients who responded to treatment was significantly
lower compared to non-responder patients, with statistical significant.

v' The mean pre-treatment SGPT liver function test in patients who responded to
treatment was significantly lower compared to non-responder patients, with
statistical significant.

Conclusion:

In general, treatment with (Ledipasvir-Sofosbuvir) achieves good results in managing
hepatitis C in children with malignancies, with the results depending on the initial viral
load and the level of liver function.

Key words: hepatitis C, treatment, children, 11 years, chemotherapy, malignancy.



71 daasamale 11 oo atjlest a8 cpilly LAY Luilua datlas 198l cpdl) JUlY) sic C 2l Gilgal) dadlas il

REFERENCES




72 daasamale 11 oo atjlest a8 cpilly LAY Luilua datlas 198l cpdl) JUlY) sic C 2l Gilgal) dadlas il

o) all
(APA 7th Edition):
1- El-Sayed, M. H., & Indolfi, G. (2020). Hepatitis C virus treatment in children: a
challenge for hepatitis C virus elimination. Seminars in liver disease, 40(3), 213-224.
https://doi.org/10.1055/s-0040-1708812

2- El-Sayed, M. H., Ebeid, F. S. E., Zekri, A. R., Massetto, B., Kersey, K., Zhang, F., ... &
El-Haddad, A. (2022). Ledipasvir-sofosbuvir in adolescents with chronic hepatitis C and
hematological malignancies undergoing chemotherapy. Journal of pediatric
gastroenterology and nutrition, 74(5), 626-630.
https://doi.org/10.1097/MPG.0000000000003406

3- Ibraheem, M. F., Ghali, H. H., Kareem, F. H., & Algazaz, A. D. (2022). Effectiveness
of sofosbuvir/ledipasvir in hepatitis C virus infection in children and adolescents with
malignancy: tertiary center experience. Clinical and experimental hepatology, 8(4), 315-
320. https://doi.org/10.5114/ceh.2022.122278

4- Indolfi, G., Gonzalez-Peralta, R. P., Jonas, M. M., El-Sayed, M. H., Fischler, B., Sokal,
E., ... & Hepatology Committee of the ESPGHAN. (2024). ESPGHAN recommendations
on treatment of chronic hepatitis C virus infection in adolescents and children including
those living in resource-limited settings. Journal of Pediatric Gastroenterology and
Nutrition, 78(4), 957-972. https://doi.org/10.1002/jpn3.12160

5- Mogahed, E. A., EI-Karaksy, H., Abdullatif, H., Yasin, N. A., Nagy, A., Alem, S. A, ...
& El-Raziky, M. S. (2021). Improvement in liver stiffness in pediatric patients with
hepatitis C virus after treatment with direct acting antivirals. The Journal of pediatrics,
233, 126-131.el. https://doi.org/10.1016/j.jpeds.2021.02.046

6- Bortolotti, F., Verucchi, G., Camma, C., Cabibbo, G., Zancan, L., Indolfi, G., Giacchino,
R., Marcellini, M., Marazzi, M. G., Barbera, C., ... & Italian Observatory for HCV Infection

in Children. (2008). Long-term course of chronic hepatitis C in children: from viral


https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1055%2Fs-0040-1708812
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1097%2FMPG.0000000000003406
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.5114%2Fceh.2022.122278
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1002%2Fjpn3.12160
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.jpeds.2021.02.046

73 daasamale 11 oo atjlest a8 cpilly LAY Luilua datlas 198l cpdl) JUlY) sic C 2l Gilgal) dadlas il

clearance to end-stage liver disease. Gastroenterology, 134(7), 1900-1907.
https://doi.org/10.1053/j.gastro.2008.02.083

7- Cesaro, S., Petris, M. G., Rossetti, F., Pipan, C., Franco, R., & Perilongo, G. (1997).
Chronic hepatitis C virus infection after treatment for pediatric malignancy. Blood, 90(3),
1315-1320.

8- Indolfi, G., Hierro, L., Dezsofi, A., Jahnel, J., Debray, D., Hadzic, N., ... & Hepatology
Committee of European Society of Paediatric Gastroenterology, Hepatology and Nutrition.
(2018). Treatment of chronic hepatitis C virus infection in children: A position paper by
the Hepatology Committee of European Society of Paediatric Gastroenterology,
Hepatology and Nutrition. Journal of pediatric gastroenterology and nutrition, 66(3), 505—
515. https://doi.org/10.1097/MPG.0000000000001872

9- Schmelzer, J., Dugan, E., Blach, S., Coleman, S., Cai, Z., DePaola, M., ... & Polaris
Observatory HCV Collaborators. (2020). Global prevalence of hepatitis C virus in children
in 2018: a modelling study. The Lancet Gastroenterology & Hepatology, 5(4), 374-392.
https://doi.org/10.1016/S2468-1253(19)30385-1

10- Torres, H. A., & Davila, M. (2012). Reactivation of hepatitis B virus and hepatitis C
virus in patients with cancer. Nature reviews. Clinical oncology, 9(3), 156-166.
https://doi.org/10.1038/nrclinonc.2011.208

11- World Health Organization. (2021). Hepatitis C. WHO. https://www.who.int/news-

room/fact-sheets/detail/hepatitis-c

12- Bahirwani, R., & Reddy, K. R. (2014). Drug-induced liver injury due to cancer
chemotherapeutic ~ agents.  Seminars in liver disease, 34(2), 162-171.
https://doi.org/10.1055/s-0034-1375954

13- Indolfi, G., Hierro, L., Dezsofi, A., Jahnel, J., Debray, D., Hadzic, N., ... & Hepatology
Committee of European Society of Paediatric Gastroenterology, Hepatology and Nutrition.

(2018). Treatment of chronic hepatitis C virus infection in children: A position paper by


https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1053%2Fj.gastro.2008.02.083
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1097%2FMPG.0000000000001872
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1016%2FS2468-1253(19)30385-1
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1038%2Fnrclinonc.2011.208
https://www.google.com/url?sa=E&q=https%3A%2F%2Fwww.who.int%2Fnews-room%2Ffact-sheets%2Fdetail%2Fhepatitis-c
https://www.google.com/url?sa=E&q=https%3A%2F%2Fwww.who.int%2Fnews-room%2Ffact-sheets%2Fdetail%2Fhepatitis-c
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1055%2Fs-0034-1375954

74 daasamale 11 oo atjlest a8 cpilly LAY Luilua datlas 198l cpdl) JUlY) sic C 2l Gilgal) dadlas il

the Hepatology Committee of European Society of Paediatric Gastroenterology,
Hepatology and Nutrition. Journal of pediatric gastroenterology and nutrition, 66(3), 505—
515. https://doi.org/10.1097/MPG.0000000000001872

14- Mahale, P., O'Brien, T. R., & Torres, H. A. (2016). Management of hepatitis C in
patients with cancer in the era of direct-acting antivirals. The Lancet Gastroenterology &
Hepatology, 1(2), 152—161. https://doi.org/10.1016/S2468-1253(16)30030-2

15- Strickland, D. K., Riely, C. A., Patrick, C. C., Jones-Wallace, D., Boyett, J. M., Waters,
B., ... & Hudson, M. M. (2000). Hepatitis C infection among survivors of childhood cancer.
Blood, 95(10), 3065-3070.

16- Torres, H. A., & Davila, M. (2012). Reactivation of hepatitis B virus and hepatitis C
virus in patients with cancer. Nature reviews. Clinical oncology, 9(3), 156-166.
https://doi.org/10.1038/nrclinonc.2011.208

17- Torres, H. A., Mahale, P., Blechacz, B., & Chiao, E. Y. (2015). Effect of hepatitis C
virus infection in patients with cancer: addressing a neglected population. Journal of the
National Comprehensive Cancer Network, 13(2), 41-50.
https://doi.org/10.6004/jnccn.2015.0007

18- Balistreri, W. F., Murray, K. F., Rosenthal, P., Bansal, S., Lin, C. H., Kersey, K., ... &
German, P. (2017). The safety and effectiveness of ledipasvir-sofosbuvir in adolescents
12-17 years old with hepatitis C virus genotype 1 infection. Hepatology, 66(2), 371-378.
https://doi.org/10.1002/hep.29092

19- Druyts, E., Thorlund, K., Wu, P., Kanters, S., Yaya, S., & Mills, E. J. (2013). Efficacy
and safety of pegylated interferon alfa-2a or alfa-2b plus ribavirin for the treatment of
chronic hepatitis C in children and adolescents: a systematic review and meta-analysis.
Clinical Infectious Diseases, 56(7), 961-967. https://doi.org/10.1093/cid/cis1029

20- Indolfi, G., Gonzalez-Peralta, R. P., Jonas, M. M., El-Sayed, M. H., Fischler, B., Sokal,
E., ... & Hepatology Committee of the ESPGHAN. (2024). ESPGHAN recommendations


https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1097%2FMPG.0000000000001872
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1016%2FS2468-1253(16)30030-2
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1038%2Fnrclinonc.2011.208
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.6004%2Fjnccn.2015.0007
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1002%2Fhep.29092
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1093%2Fcid%2Fcis1029

75 daasamale 11 oo atjlest a8 cpilly LAY Luilua datlas 198l cpdl) JUlY) sic C 2l Gilgal) dadlas il

on treatment of chronic hepatitis C virus infection in adolescents and children including
those living in resource-limited settings. Journal of Pediatric Gastroenterology and
Nutrition, 78(4), 957-972. https://doi.org/10.1002/jpn3.12160

21- Jonas, M. M., Squires, R. H., Rhee, S. M., Lin, C. W., Bessho, K., Feiterna-Sperling,
C., ... & DORA Study Part 1 investigators. (2020). Pharmacokinetics, safety, and efficacy
of glecaprevir/pibrentasvir in adolescents with chronic hepatitis C virus: Part 1 of the
DORA study. Hepatology, 71(2), 456-462. https://doi.org/10.1002/hep.30832

22- Pawlotsky, J. M., Negro, F., Aghemo, A., Berenguer, M., Dalgard, O., Dusheiko, G.,
... & European Association for the Study of the Liver. (2020). EASL recommendations on
treatment of hepatitis C: Final update of the series. Journal of Hepatology, 73(5), 1170—
1218. https://doi.org/10.1016/j.jhep.2020.08.018

23- Torres, H. A., & Davila, M. (2012). Reactivation of hepatitis B virus and hepatitis C
virus in patients with cancer. Nature reviews. Clinical oncology, 9(3), 156-166.
https://doi.org/10.1038/nrclinonc.2011.208

24- Ljungman, P., Johansson, N., Aschan, J., Glaumann, H., Lonnqgvist, B. Ringdén, O., &
Yun, Z. (2002). Long-term effects of hepatitis C virus infection in allogeneic bone marrow
transplant recipients. Blood, 100(13), 4668-4674.

25- Arico, M., Maggiore, G., Silini, E., et al. (1994). Hepatitis C virus infection in children
treated for acute lymphoblastic leukemia. Blood, 84(9), 2919-2922

26- Gonzalez-Peralta, R. P., Langham, M. R., Andres, J. M., Mohan, P., Colombani, P. M.,
Alford, M. K., et al. (2009). Hepatocellular carcinoma in 2 young adolescents with chronic
hepatitis C. Journal of Pediatric Gastroenterology and Nutrition, 48(5), 630—635.

27- Chao, D. T., Abe, K., & Nguyen, M. H. (2011). Systematic review: epidemiology of
hepatitis C genotype 6 and its management. Alimentary Pharmacology & Therapeutics,
34(3), 286-296.


https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1002%2Fjpn3.12160
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1002%2Fhep.30832
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.jhep.2020.08.018
https://www.google.com/url?sa=E&q=https%3A%2F%2Fdoi.org%2F10.1038%2Fnrclinonc.2011.208

76 daasamale 11 oo atjlest a8 cpilly LAY Luilua datlas 198l cpdl) JUlY) sic C 2l Gilgal) dadlas il

28. Manal Hamdy EI-Sayed, Fatma S. Elsayed Ebeid, Abdel-Rahman Zekri, et all. 2022-
Ledipasvir-sofosbuvir in Adolescents with Chronic Hepatitis C and Hematological

Malignancies Undergoing Chemotherapy. JPGN, 74 (5), P: 626-629.

29. Amima Usman, Igtadar Seerat, Sana Batool Rizvi, Sarah Sheraz, Hafiz Aamir Yousaf.
2022-Outcome of Treatment in Children with Chronic Viral Hepatitis C: A Single Centre
Study. Cureus Journal of Medical Science, 14 (1), P: 1-8.



77 daasamale 11 oo atjlest a8 cpilly LAY Luilua datlas 198l cpdl) JUlY) sic C 2l Gilgal) dadlas il

Syrian Arab Republic
Ministry Of High Education
And Scientific Research
Damascus University
Faculty Of Medicine
Department Of Pediatric

Outcomes of Hepatitis C Treatment in
Children over 11 Years of Age who Received
Chemotherapy for Malignancy

Thesis for Master Degree in Pediatric Medicine

Submitted by:
Dr. Maya Bashar Mohammed

Supervisor:

Prof. Dr. Essam Anjak

Professor in Department of Pediatric Medicine
Faculty of Medicine-Damascus University

2026



