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ALL Acute Lymphoblastic Leukemia
CNS Central nervous system

TDT Terminal Deoxyunleotidase

CSF Cerebrospinal fluid

CLL Chronic lymphocytic leukemia
SEER The Surveillance Epidemiology and End Results Program
DLBCL Diffuse large B-cell lymphoma
FDA Food and Drug Administration
AML Acute myeloid leukemia

APL Acute promyelocytic leukemia
WHO World Health Organization

MDS Myelodysplastic Syndrome

FAB French-American-British

ATRA All-Trans Retinoic Acid

CML Chronic myelogenous leukemia
ATP Adenosine triphosphate

Ph Philadelphia chromosome

NK Natural Killer

NHL non-Hodgkin lymphoma

HL Hodgkin Lymphoma

EBV Epstein-Barr Virus

HIV Human Immunodeficiency Virus
HTLV1 Human T-lymphotropic virus type 1
MALT Mucosa Associated Lymphoid Tissue
PET Positron Emission Tomography
TRAP Tartrate-Resistant Acid Phosphatase
MM Multiple Myeloma

ESR Erythrocyte sedimentation rate
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ISS International Staging System

EPO Erythropoietin

G-CSF Granulocyte-colony stimulating factor
AHA American Heart Association

FH Familial Hypercholesterolemia

CE Cholesteryl ester

FC Free cholesterol

TG Triglyceride

VLDL Very Low Density Lipoprotein

IDL Intermediate Density Lipoprotein

LDL Low Density Lipoprotein

HDL High Density Lipoprotein

apo B-100 apolipoprotein B-100

ASCVD Atherosclerotic Cardiovascular Disease
Apo A-I Apoprotein A-1

CM Chylomicron

LPL Lipoprotein Lipase

oxLDL Oxidized Low-density Lipoprotein
LOX-1 Lectin-like Oxidized Low-density Lipoprotein Receptor-1
C1 NPC1L1 | Niemann-Pick C1-Like 1

HMGCR HMG-CoA Reductase Gene

EGFR Epithelial Growth Factor Receptor
FAs Fatty acids

SCD1 stearoyl-CoA desaturase-1

ACLY ATP-citrate lyase

SREBP1 Sterol regulatory element-binding protein 1
BMI Body Mass Index

IDF International Diabetes Federation
MEK-1 mitogen-activated protein kinase-1
ERK1/2 Extracellular regulated kinase 1
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Xi

LPA Lysophosphatidic acid

FATP Fatty Acid Transport Protein

FABP Fatty Acid Binding Protein

SCL27 solute carrier 27

STAT3 Signal transducer and activator of transcription 3
TAMs Tumour-associated macrophages

SREBPs Sterol regulatory element-binding proteins
LDLR 2 Low Density Lipoprotein Receptor 2

HMGCS 1 | Hydroxymethylglutaryl-CoA Synthase 1
GATAL GATA Binding Protein 1

IFN-g Gamma-interferon

FAO Fatty Acid Oxidation

STAT-6 Signal Transducer and Activator of Transcription 6
CETP Cholesteryl Ester Transfer Protein

HLIF Human Leukemia Inhibitory Factor
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Ll ad el jlasi gy 1(10) Jsaad
aanl) Lgial) Lacait)
45-15 56 35.9%
sl 60-46 40 25.6%
<60 60 38.5%
el AUS jadial Ty Al wl) 5680 —

.16.9 L@\:uml\

1 Jsaal G el GBS rite e 2Ly e ganal (gainyall sty Uik 5 =

Al a8 el (sal anad) AN jpide il gy 3(11) Jeaad
204l A gial) Lawail
(08 wak) 18.5 oa J8 17 10.9%
(k) 24.9-18.5 61 39.1%
(029 824)29.9-25 45 28.8%
S i
41 4ly) 34.9-30
Al ) 21 13.5%
(o)
da 3 4ily) 39.9-35
12 7.7%
(Rt

touiad) s Lacidia A3l Adladd) (39 Adall e £563l) —
Slilgl an 43350 Ly agodl ) oSN o Uysie) S8y (il ly oSN (sal A3 Lilay dgmg Ay Licly —
0w 80 (sl 5l ST jad Jama gaal sl Y L ¢ SiST5 a 94 uad Jama agoal ¢l

12 Jeaad) cua L4350 Dl (g0l

i) s Al a8 dajall (oal ASial) il agag g 1(12) Jgaal)
uia
] 3
330 usiall A ! L giall el
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g Y 25 16.0% 69 44.2%

3

43S dily

g 38 24.4% 24 15.4%

s Cdall) djlea (3hg dimll ) £330 —

G L oidadl e (e (%62.2)97 O L (puisadl e laydl (e (%37.8)59 <lle < -
A3 Jeaad)

Clad) O ety cia/slase 25.4 282 el haugie OIS cpinadl g ilandl e dudyg

Sl 20.5 (gl

Al 38 uayal) oa cpdail) Als muag 1(13) Jgaad
22al) Ausidl Lt
b 97 62.2%
A
axi 59 37.8%
rdgasl) gl (38 dlall ) gigil) -

14 Joaall cun - JsaSl) sy Y (%93.6)146 0IS L « Iyl (g0, (%6.4)10 clllia i<

Al 48 el gl Jgasll iyl Alla guidagy 1(14) Jsaad)

2aa]) Ligiall Al
P 146 93.6%
g5
QL\ML\A 10 6.4%

roaddiall (eadll aysll g5 (385 Aall ) g5 -

aleal (e (sl (%26)42 Alllia IS Lt el (gglaal (abian) (10 (5ilan (%9.6) 15 dllia (<5 -
(%10.3)16 clitia (IS5 (paie @slial Galiayl Ga Osila (%7.7)12 s SIS Loy cals ol
O Wiy o Saa9a Lasial (e Ogilan (%12.2)19 clltia oIS Wiy (i (g9 palian) (e Ogila
s ays O Osilan (%17.3)27 elllia IS cpals (Sa250Y Lasial (e Gsilay (%14.7)23 slllia
15 Joaad) cus cae



D by Lo/ Lgedll Al ape 5 adl) agnd Sligiuse duddy

Bl 38 pdayall (54 a5l 5t quiag 1(15) ol
s3al) Ausial Asuat
ALL 15 9.6%
AML ALL MIXED | 0.6%
PHENOTYPE
AML M2 16 10.3%
AML M3 9 5.8%
AML M4 10 6.4%
¢ lad gl AML M5 7 4.5%
CLL 12 7.7%
CML 16 10.3%
DLBCL 1 0.6%
HL 19 12.2%
MM 27 17.3%
NHL 23 14.7%

Al 88 el sl gl il syalailly el aus ) 2(13) IS

posM g 5

10.30%

= ALL =AML =CLL =CML =HL = MM = NHL
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el Gl (39 Abll pudlll 55 -

OIS L B ash Glally (Sbydll il ¢ li)lS tdicaye Galsw (s

o) s e Galsw

Osilas (%30.8)48 clilia ol
sl Ll (%69.2)108 clilia

Ayl 38 pudayall sl dudaye (Bilow 2529 gdags 1(16) Jyaad)
sas)) Lgial) Lowail
Y 108 69.2%
drye (Blgw
o 48 30.8%
radl) pgadd dpiall aadl) -
Aaal) a8 udayall sal adll pgal Ao pdiall andl) (S5ie Jaigia gy 1(17) Jaad)
L giall Gluaall Calyasy)
Js rieadsS 123.3 47.4
AEDA o gl 216.4 123.8
HDL &<l e Js sl o€ 36.6 13.1
LDL 486l  1adiia Jg el 63 37

LA agaid) ciligiins agudl cpdll GalAdY) miagy :(18) Jsaad)
bl Gada J g et o<l
| ALsiall Zowail
1200 (ssboss sf 8 96 %62.3
sl oS -
120 o 58I 60 %37.7
(b 51 32.7%
AN o sal -
a3 105 67.3%
PEnA 60 38.5%
B e Jg fiuad S
ks 96 61.5%
70 e sl 48 30.7%
ALY mddie Jg fionl oS —

700 (g5l 5f i 108 69.3%




el gl anda e Aipida aid e (gila ) (apall anyd Sl Jia 1(14)J<a

Amplall il i)

9.30%

AU i J gyl S

B e Sind S

AED oyl

sl S

0.00% 10.00%  20.00%  30.00%  40.00%  50.00%  60.00%  70.00%

B onbh e b
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AV ) Jaladl) — S gl

touial) cuan ayell g5 B CDEAY) dBdle Aus —Yf

OB Jsaall e Baadle sa LS um cpuinll Gan apgll g5 (8 cLilias) age DRI aage Y 4 i
el ubadll HeSall aae Gl Jhall dae (e b axel Cujd 98 a)5 IS S Galadll Al axe
19 Jgial s )l Q651 8y (%4.5)7 OIS GLY) sae Ly (%5.1)8 sladl (sslial

o) s o 8l) £53 g 1(19) Jgaad)

oaal)
il <A
Faal) Fal) (X)2 a8 P i
s s

L5 L5

ALL 8 5.1% 7 4.5%

ALM 17 10.9% 26 16.7%

CLL 3 1.9% 9 5.8%
sl g CML 5 3.2% 12 7.7% 4.448114 | 0.616270

HL 9 5.8% 10 6.4%

MM 13 8.3% 14 9.0%

NHL 8 5.1% 15 9.6%

t el G gl gi b LAY ABdle A —Lals

jladly ALL (o sl 45-15 3 0 pdgee (%5.8)9 OIS Cun lilias) age CDlial clilia <
60 oo ST atgacs ALL oo Osilay (%1.3)25 (ALL oo Osilay 60-46 (1 atjec (%2.6)4

O (Slan 451500 oyee iy (ol lllia (S ol Lt AAML (50 60 (e ST pdyec (%5.1)8 (Silass
Lt cpcanye Lan 0Sa5n Lasial e (gl 45-15 G spee (e (%10.9)17 it (<5 cAAML
ot yac g 23l rll aysll e Gsilar (%10.9)17 cllia (IS5 ((Sangn Losial agoal 45 o HST atjee
20 Jsaad) s L Sa358Y Lagial o Osila Liange (%7.1) 11 clllia ¢S sy cale 60 ce LS



54 D iy 3 gadll LAY iape g3l adll pgnd oligiaas ady
) G a8l £ o g 1(20) Jgad)
yaal
45-15 60-46 <60
Hacal Hacad) Haca) (X)2 s P i
222l A=l 222l
Asiall A ghal Asiall
ALL 9 5.8% 4 2.6% 2 1.3%
AML | 17 | 109% | 12 | 7.7% 14 9.0%
. CLL 0 0.0% 4 2.6% 8 5.1%
& CML | 3 1.9% 7 4.5% 7 4.5% | 48.344727 | 0.000003
s HL 17 | 10.9% 1 0.6% 1 0.6%
MM 4 2.6% 6 3.8% 17 10.9%
NHL | 6 3.8% 6 3.8% 11 7.1%

tpal) ALS jmdia s aygll o A DAY Adle Ay —TG

10.05 (e ST P ded cilS un canenl) A jaiiag aysll 53 o Lilias) dage ADle a8 Y adf (g

21 Jyaad) Qs
) ALS pdia cun oy 5l) g5 s 1(21) Jgand)
BMI
18.5 e 8l 24.9-18.5 29.9-25 30 o S
saad) e aaadl et aaadl et sad) el ()2 e e
Asiall 4shal Asiall Lshal
ALL 3 1.9% 8 5.1% 3 1.9% 1 0.6%
AML 4 2.6% 12 | 7.7% | 18 | 11.5% | 9 5.8%
' CLL 2 1.3% 3 1.9% 5 3.2% 2 1.3%
& CML 2 1.3% 8 5.1% 3 1.9% 4 2.6% | 18.900395 | 0.397981
e HL 1 0.6% 9 5.8% 6 3.8% 3 1.9%
MM 4 2.6% 8 5.1% 6 3.8% 9 5.8%
NHL 1 0.6% 13 | 8.3% 4 2.6% 5 3.2%




55 b Qb Lo [ Dgeall bl caye sl aal) agad Gligica Ay

Al ANl agag G sl goi B CDIEAY) ABle A —la))

0.05 o HSTP dasd cuolS Cun (Lilian] dege cidlidl de aag Y i (i

A5Sal) Al gag s aygll E55 piag (22) Jgaad

L)Sre Ll 529

g Y LEPY
L) dacl) (X)2 daid P das
=) =)
i L
ALL 11 7.1% 4 2.6%
AII_\/I 21 13.5% 22 14.1%

CLL 8 5.1% 4 2.6%

asles | CMA e | 3.8% | 4-302615 | 0.635797

HL 13 8.3% 6 3.8%

MM 16 | 10.3% | 11 7.1%

NHL | 14 9.0% 9 5.8%

;) Aslas G sl goi (B DGR ABle Aus —luwals
OIS Ein .0.05 (e STP A cilS Gum capsll gsig cpatil) (o dage dilias) ADle 2055 Y 4l i

23 Jsaadl s L oadaall e GaliaY) e e cug aell ubaallly uidaall (alasl) e

ol Alla Gun ayl) £5 gdagy 1(23) Joaadl

CAda
Y -
Zall Zaal) (X)2 das P .
dax) A=l
st Lostal
ALL 12 7.7% 3 1.9%
adl gsi | AML 24 15.4% 19 12.2% | 11.965694 | 0.062739
CLL 4 2.6% 8 5.1%
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CML 12 7.7% 5 3.2%
HL 16 10.3% 3 1.9%
MM 15 9.6% 12 7.7%

NHL 14 9.0% 9 5.8%

:Jasl) il ca aggll g8 b LDURY) ABdle Auds —Luslu
b Als s ayell g5 b D) ADe @lllin S Al casll g5 ae Joall iyl A duilly Ll
24 Jgaad) e lilas) Aoy P ded culS dua (Joas)

Jsasl cud Alla cuen oyl £ g :(24) Jstad

S
Y Glalia
L) daal) (X)2 A8 P d.i
A=l A=l
EEPON| 4 ) giall

ALL | 14 | 9.0% 1 0.6%
AML | 42 | 26.9% | 1 0.6%
CLL | 10 | 6.4% 1.3%
aslles | CML | 17 | 10.9% 0.0% | 6.239254 | 0.396929
HL | 18 | 11.5% | 1 0.6%

S| N

MM 25 16.0%

[\

1.3%

NHL | 20 12.8% 3 1.9%

:dadage (s 2929 s agsl E9i 8 CIMEAY) ABe A —laslu
(Lilias) age SO 3535 e (g cAinage (o d9n s apll g3 (b AY) ADke Liad Ly

25 Josad G ilas) Ay e P dad culS G

dadapa (Bilgw a9 sl g5 g 1(25) Jgaad

dcape Bilgw 29ag
Y axd (X)2 Lud P i.d
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s | Ll | sad | el
il il
ALL |13 | 83% | 2 | 1.3%
AML |28 | 17.9% | 15 | 9.6%
CLL | 7 | 45% | 5 | 3.2%
slles | CML | 10 | 6.4% | 7 | 4.5% | 0.581735 | 0.445633
HL | 15 | 9.6% | 4 | 2.6%
MM | 16 | 10.3% | 11 | 7.1%
NHL | 19 | 12.2% | 4 | 2.6%

1dggadl) Lty g il oSl (Ssiana (p ABDAL) Aua 1Ll
sl £51 A ) angr ¥ il s S Jg il iSO Alla s ool g8 6 QDAY ADLe )y
26 Jgal s .0.05 e STP dad cilS G ¢J il o<l (ggicna Canen

Jorimulssl) (ggiua uun a)8l) Eod gy 1(26) gl

JsreadsSll (g5iune
e Sl ol B )
120 s
120
(X)2 daz P s
Al FR|
A2l ddal)
iysd s

ALL 11 7.1% - 2.6%

AML 26 16.9% 15 9.7%

CLL 8 5.2% - 2.6%
sl gss | CML 8 5.2% 9 5.8% | 4.061075 | 0.668411
HL 14 9.1% 5 3.2%

MM 16 10.4% 11 7.1%
NHL 13 8.4% 10 6.5%

lgumns (pe A g s oSl o lavesia O Caig cans 58 US (8 g il sSl Jacsgia dudns laans Liddy
Ailas) ANV (o) cllia (5 a1 Gam P A DA (e el



58 b by L [ Dgeall ClBLAY aye sal aall agad Gligie dulyd

sl s g il o<l Cillamgia g 1(27) Jgaad)
Jord sl (5gine
Lougial Gl Gl P ies

ALL 117.8 53.3
AML 119.8 43.4

CLL 117.4 46.9

sl 5 CML | 139.6 61.7 0.616094

HL 111.7 30.2

MM 120.6 45.0

NHL 136.9 52.7

e IS ad llagio aa ayg IS (B Jg il SI) 0 £568 maga 1(15) J<idl

Independent-Samples Kruskal-Wallis Test

300.0
* o
(o]
250.0
=
T 2000
L
=]
=
[
150.0
100.0 i
s00
ALL  AML CLL CML M NHL
posll g8

dage @l d9ag axe Gy (@liall 2alls Jg oSl 0 Cllangio & g8 dgas Ly & ey
Aall ggailly golaalll bV (e U Galall) myall 2 Jg e i€l a8 lbaagio G Lilias)

oo e sl (125 sa sl el aally (Saaa¥s (Saash Lasialy suiall (gl ayglly coaall
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ALL I iaye (53l g oSN o llacigia 6 Jases (mliasl @lllia of gy «Jg il sSl (b (aliss)

120,111,117 .119 ,117 <s\< éus MM s HLs CLL s AML s
¢ Sa229aY Lagialy (ol (Solaalll (aliauV) cumse (a1 Jg v oS 8 Anses 82l clllin OIS el e
e Lilas) dege ye Glig LY lieY) gun il (Ko Y cleliVly claaliady) o3 o YY)

28 Jsaadl

2190 £5 canen (lunal) aally Jg sinasl g€l Sl cilaansia b g i) gy (28) Jsead

Op il | Slasgiall Ga Gl A8 Jlas
e Lacssiall Lacssiall
e L)) PR Lol SNl | el e fhae
Abaall
ALL 15 117.81 -7.1867 -36.708 22.335 .6100
AML 41 119.82 -5.1756 -18.872 8.521 4500
CLL 12 117.416 —7.5833 -37.355 22.188 .5860
CML 17 139.647 14.6471 -17.100 46.394 .3430
HL 19 111.684 | —-13.3158 -27.850 1.219 .0700
MM 27 120.556 -4.4444 -22.263 13.374 6120
NHL 23 136.913 11.9130 -10.887 34.713 290.0

:dggal) Cllally AENEN agadll (Ggina (ay A8 Al :lanls
Soise s aygll 53 (8 CER) dgmg (AN o gn i) Alls Ganen ool 53 8 DAY ADLe Ay
gy asnill b e sty (%8.3)13 cllia iS5 .0.05 e Ji P dad cuilS Gum LD 4 gadl
AML (30 Ogilang A8 a9adi Doy (e Lead (gilay gl (pe (%17.3)27 s < Ly ALL
(%8.3)13 «(%7.7) 12 Liad o\S5 CLL agedly asnd haj (s sila (%6.4)10 clllia oIS Lais
OS229Y Lagtaly (Sa398 Lastal CCML (e gl (paiy (ygilang 4805 g dajd (e Ogila (%12.8)20
poad lajd e Ogilen W 1ilSy aaxiall (gorill aysll (e (gl (%010.9)17 cllia OIS i canill e

29 Jsaad) quua a0l

A ejﬂ‘ -] WEVITN a)jj\ g5 ras (29) Jgaad)
&;‘)ﬁl\ 393—“-1 ‘ Sga
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200 e 5 200 sl 5l s

e | N | P2 s | P
sial sial
ALL | 2 1.3% 13 | 8.3%
AML | 16 | 10.3% | 27 | 17.3%
CLL | 2 1.3% 10 | 6.4%
asles| CML | 5 3.2% 12 | 7.7% |19.726678 | 0.003097
HL 6 3.8% 13 | 8.3%
MM | 17 | 10.9% | 10 | 6.4%
NHL | 3 1.9% | 20 | 12.8%

asnll o Cllacigia cp CDEA) Allia o Cadig cans 55 IS (8 AN sl illansie Om Gl Ly
e A asadll haugia OIS Caa tdilas) AV clllin OIS Gun P dad Pl (e @lld (g A0
pdll Galian) (mpe ey (Sbs 118 (Hluna calail g 273 oY) g0 alall (golaalll aall (ialiay
S gl @llia €5 211 (glme ahai) po 271 ageal LU 2 9aill Jaugio IS Cun Gajall (g2l
G101 @hae Gbail a0 263 OIS Can (S2258Y Lol uape sl AU asadll 55 Jaugia
Aadl (gsiil aal) abianls Cbadl) ouiayall (gal LV o gail) ad llanssia & il o iyl @lllia oIS
Lasial iy (gl BN psadll) ol illansgin b palidsl elllia S Tualy - asal) (golialll pall aliauly

30 Jgaad) s LD agail) & 5SY) (aliay) aag Cus ssaiall sl ayslly (Saas

sl Qs W) bl | agadd) cllawgia 1(30) Jyaad)

AN apadl) gyt
Lacegiall Sl i) P i
ALL 272.5 118.0
AML 206.3 103.2
sl g CLL 207.5 93.4 0.000320
CML 271.4 211.1
HL 188.9 90.3
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MM 150.6 101.2
NHL 262.8 101.4

R VE dsedﬁuljamycﬂﬁ)_g dS@u)\.d\ (&M\ pl &5 puagy (16)(,\5.«.&“

Independent-Samples Kruskal-Wallis Test

1200.0
1000.0 *
a 800.0
| &00.0
. [&]
k3
400.0 o
o
200.0 i i i
0
ALL AML CLL CML MM NHL

pasll g

dage Clig b dgag (g c@lirall ) o AN agadl) a8 Cllagio & Clig ) dgag Luyd & ey
aaslls Slall (gslalll Galiasd) (e IS Cbiail) (iajall (ol AN psndl o Cillacusia O Lilias)
AU anlll (A el pe e Vs 200 2 sAly (@laaall aally (S2358Y Lasialy aatall g5kl
e 262,272 culS Gus (NHLs ALL 1) (aje (53] sadll o cillacigio 6 g L)) @lllia of ot
caniall (goRll aysl) (oumre (ol AN psadll S5 (B Lilias) age Galisdl clllia OIS Ly ccasiil

31 Joal) cuua 150 agodl asnidll 35 daigia IS Cun

ag) £5 cn (laall aally LB agadl) G cilbagia B iyl g 1(31) Jaal)

o Gl O Goall 8 Jlaa
RS Jasgial)
sl g5 Ailly Lousial ST P .3
il | el : :
) i )lped) SNl | e aad)




62 DU ) 0/ Digedll LA iaje 53 adll agad Cilgise dushyd
ALL 15 272.520 72.5200 7.154 137.886 .0320
AML 41 206.293 6.2930 -25.466 38.052 6910
CLL 12 207.500 7.5000 -51.851 66.851 7860
CML 17 271.353 71.3529 -37.168 179.874 1820

HL 19 188.947 -11.0526 -54.562 32.457 .6000
MM 27 150.556 -49.4444 -89.487 -9.401 0170
NHL 23 262.826 62.8261 18.987 106.665 .0070

:dganl) lilally HDL (S5l oo ABad) L :lyiile
G Lilian) dage 3Dle 2258 Y 4l (05 HDL I (s5isn s aygll £355 8 DY) ADle Ay

.32 Jsaad) s .0.05 e STP dad culs

HDL ) g5isa s a)8l) £55 s 1(32) Jaad)
HDL
40 slw ol S 40 e 8
| R ] R | M2 | P
A5l Lshal
ALL 6 3.8% 9 5.8%
AML 19 12.2% 24 15.4%
CLL 5 3.2% 7 4.5%
asllgs | CML | 6 3.8% | 11 | 7.1% | 3.660690 | 0.722482

HL 5 3.2% 14 9.0%
MM 8 5.1% 19 12.2%
NHL 11 7.1% 12 7.7%

oS G il giall b 3 ol Gl (S ol oyl £33 cen HDL ) Cillacasio 0y CDEAY) dudyasg
33 Jsaadl s 0.05 G LS a5 <0.622 2 P e

a8V s HDL ) cilbasia 1(33) Jsaal
HDL
GSbaall CilaY!

Jasgiall
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ALL 39.0 15.5

AML 38.4 13.0

CLL 35.3 10.6

sl g5 CML 34.0 14.0

HL 33.3 13.8

MM 35.1 11.3

NHL 38.7 14.1

0.621759

Independent-Samples Kruskal-Wallis Test

100.0

80.0

HDL

ks

o]
o}
G0.0
40.0 ’
200
8]

ALL  AML CLL CML HL

MW NHL

Lilian doge Culig 8 d5mg (it eslinall 2all o HDL 1) a8 cillasssio & cilig il Ay Liad Liddg
Gbaall 2ally (Sansa Lasialy daaiall agutill (o JS Gubaddl (apal)l sl HDL ) ad Glasgio o
sSAll gl Jals ISy el ol laaie HDL 11 2 065 of camy 631 asl) e jum 531,40 58 53l

O Lin 33.3 (K058 Loshal paye die ol lagie IS Cus (HDL ) o8 3 (aleds) a5y sl
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HDL 3 385 8 Wilias) age e (aless) clllia oIS Lty ¢35 Toaxiad) asatill odaye (530 ml) Jasssie

34 Jsaad) Qs . oyl L sl

as)) g9 s (larall aally HDL ) jusi cllawigia & cilly al) gucags :(34) Jgaad)
On QA | Gllausiall o Gl 4B Jlae
s | bagd | g
e Ll | el Lagillg SN Al | Al sl fhae
A)baall
ALL 15 38.980 | -1.0200 -9.624 7.584 .8030
AML 41 38.372 | -1.6279 -5.631 2.375 4160
CLL 12 35.250 | —-4.7500 -11.491 1.991 1490
CML 17 34.000 | -6.0000 -13.182 1.182 .0960
HL 19 33.263 | -6.7368 -13.388 -.086 .0470
MM 27 35.074 | -4.9259 -9.385 -.467 .0320
NHL 23 38.652 | -1.3478 —7.443 4.748 .6510

rdagal) Clldlly L DL (g5iunn (o 4Bl ddfya : ye (galal

I (ginne s a5l g8 & D) dgag (i (LDL ) (Sise o a)sll #1558 DAY ABle Ay
ST P dad culS Gus AML eliials dg jadll ahs¥) aen (43 0.05 o Ji P dad <l Cam (LDL
e a5 (MM agaly LDL (it (e Osilan (%14.7) Lianye 23 581 duall <ilS5 0.05 o
Alia culS Wiy «CML agoly LDL ai (0 Osila (%9.6)15 cllliag (% 12.1) Liasye 19 NHL
.35 Jsaad) s LALL agoaly LDL (it (g Liad (ygilay omyall (00 (%6.4)13

LDL (gsimn quun )9l £93 ucagy 1(35) Jgaad)
LDL
70 oo g3l 5l 8 70 o gSI
dol) daud) (X)2 daz P aa.d
2=l 222l
sl sl
wdlgsi | ALL 13 6.4% 2 1.2% 0.013925
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AML 11 7.05% 32 20.5% 0.165362
CLL 11 7.05% 1 0.6% 0.029736
CML 15 9.6% 2 1.2% | 6.90974 | 0.029736
HL 16 10.2% 3 1.92% 6 0.013925
MM 23 14.7% 4 2.56% 0.013925
NHL 19 12.1% 4 2.56% 0.029736

P ied cul€ Gua cllacgiall G Lilan) age (3 (ol lllia ¢ a1y LDL 1 cillacgia oy (3l Loy

.36 Jsaall e .0.05 o ST
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ALL 15 55 15.000- -12.74 32.74 0.036
AML 41 89.79 19.790 4.62 24.97 0.082
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NHL 23 48.91 21.090- -1.94 35.76 0.007
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Abstract

Background: In scientific literature addressing the research problem, it has been
observed that various models of dyslipidemia manifest in adult patients suffering from
hematological malignancies. Notably, certain patterns of these malignancies have been
associated with reduced blood cholesterol levels, which are typically indicative of
metabolic disturbances commonly encountered in chronic diseases. The primary objective
of our study is to assess the lipid levels in patients afflicted with hematological
malignancies. This research initiative is prompted by the scarcity of comprehensive studies
in this specific domain and the potential implications of lipid abnormalities on both
survival rates and prognostic evaluations.

Materials and Methods: We conducted a cross-sectional study encompassing patients
diagnosed with distinct hematological malignancy, who were admitted to the Hematology
Departments of Al-Assad and Al-Mouwasat University Hospitals in Damascus. Our
sample size comprised 156 individuals, and data collection took place between June 2022
and June 2023. Each participant was required to complete a detailed questionnaire
(following the exclusion of any applicable exclusion criteria), which encompassed
demographic information (including age and gender), the specific hematological
malignancy diagnosis, personal lifestyle habits (including smoking and alcohol
consumption), non-hematological medical history, medication histories, anthropometric
measurements (weight, height, and waist circumference), and laboratory assessments of
lipid profiles (triglycerides, cholesterol, high-density lipoprotein, and low-density
lipoprotein). It's noteworthy that all lipid profile measurements were taken following a
fasting period of 6-10 hours. The Friedewald equation was employed to calculate lipid
values, and the obtained results were subjected to comparisons based on the diagnosed
hematological disorder as well as against established reference ranges.

Results: Triglyceride values are characterized by a statistically significant increase in
patients with acute lymphocytic leukemia, chronic myelogenous leukemia, and non-
Hodgkin's lymphoma, and a statistically significant decrease in patients with multiple
myeloma. They are centered around the upper limit of normal in the rest of the
hematological malignancies, and low-density lipoprotein values decrease in all
hematological malignancies except for leukemia patients. Acute myeloid, high-density
lipoprotein (HDL) values decrease in patients with Hodgkin's lymphoma and multiple
myeloma. While cholesterol values in hematological malignancies remain close to each
other and there is no statistically significant difference when comparing their averages
among themselves or comparing their values with the reference limits. There is a
statistically significant difference between hematological malignancies according to age.
Conclusion: Hematological malignancies are associated with disturbances in blood lipid
levels, and more studies are needed to determine their changes during the disease and
remission phases and their role as a prognostic indicator.

KEYWORDS: Hematological malignancies, Dyslipidemia, Triglycerides, Cholesterol,
Low Density Lipoprotein, High Density Lipoprotein.
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