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O ABSTRACT 0O

Objective:

To examine associations between hematological parameters ( hemoglobin,
hematocrit, platelet (PLT), red blood cell (RBC), and white blood cell (WBC)) and
components of metabolic syndrome (MS) among the Syrian Coast population.

Methods:
Study subjects were 304 patients (140 men and 164 women), aged between 20-75 years,
who attended endocrine and cardiac clinic in Tishreen and Al-Assad University Hospitals
during the period from February 2015 to April 2016. MS was classified according to the
International Diabetes Federation criterion. Odds ratios (OR) and 95% confidence intervals
(95% CI) of MS were calculated wusing logistic regression procedures.

Results:

Hematologic parameters were significantly associated with MS components (Ptrend<0.05).
and they increased with increasing number of MS components in both men and Women,
All haematological parameters were positively associated with BMI, waist circumference,
Triglycerides and negatively associated with HDL in male and female subjects. Among
men, MS risk increased across successive quartiles of HB (OR= 4.43,9.27 and 10.18),
HCT (OR= 3.57, 6 and 7.2), PLT (OR= 2.19, 4.18 and 20.86), WBC (OR= 1.59, 5.7 and
7.13) and RBC (OR= 4.49,5.32 and 9.68) as compared with those in the lowest reference
group (P <0.0001). Among women, those in the highest quartiles of (HB, HCT, PLT ,
WBC and RBC) had respectively (1.26, 1.88, 10.93, 3.93 and 3.55)-fold increased odds of
MetS as compared with those in the lowest reference group. Our findings provide further
evidence in support of using hematological markers for early detection of individuals at
risk for MS.

Keywords: metabolic syndrome, hematological parameters ,Syrian coast.

“ Assistant Professor, department of labratory, Faculty of Medicine, Tishreen University, Lattakia,
Syria.

“Assistant Professor, department of labratory, Faculty of Medicine, Tishreen University, Lattakia,
Syria.

™ Postgraduate student, Competence of the laboratory diagnosis, department of labratory, Faculty
of Medicine, Tishreen University, Lattakia, Syria

198




Tishreen University Journal. Health Sciences Series 2016 (5) 3=l (38) ladll daacall o slall @ (1 daala Aok

- -

14adla

A8l dgppudl il Jalse (1 Ao seas & (MS) Metabolic syndrome 4By da il
oda a2 Lok g Sl elally Al ol Al ol eVl LoDl oty Lises paind S DG dygeal
sl ajiy AR e g sl sSU (mlind) LA apail) g ) ediSad) Dl oy S Jalsal)
s <[2] o leiaVs sl pmsl) Gy jumail) 5l diend) L e MS Gigas Las) 1] 50
AN Lo allad) L) Jaee 2ol <[3] pdsie e S0 ghpan Aa 2l Dl 1 Lass gy
Gl 48 (% 60-15 ) o cnglis Jan V) () dilaie b Lgd Al Lam) A cilawss %84 ~10 o
4] palaid C"Ji XK (e ol

;A8 ]y ciayd) daaf

séiagd) dvard

Atherosclerosis  amasll Claill J5¥) Caasall Jalall L3S e LDl dapdbial) Lpeal < 5
Cardio vascular diseases Ale I el () e Leaals sliadl 3a3gw laa 3ypkad JSL Ry
Laill (e (g)Sull plall ekl X gagi . allall slaial e cldsll (0 %30 2 2008 ale s A (CVD)
pals (s b1 e el ll S 5y5kaa ele LS ) i) [6] sl Y1 Cagany [5] b
Aladll o ) Slabal e apaall clsl [7] CalypSally 2S5 pagll iy (g8l 0351l aianall (s s
lesilly 4Dl AUl Tpale) (3 Lols T3 anlt (Rpedll laaally Gmaly el il ) s
[10-8] savarll

rdiand) Chaa

b Llgla 130 el Allaally LeBle cio s DY) Aol L Ao e A Lyses 8 25 Y
ahaY) 8 Aysaall allaall Jutinall j5al) g pLaia¥1 4ungis Uayliil 5alys Leyshad ) oLV ) cl duadjall o3
Al ey ) dala) . ADlEY) Aaliall cilisSa s allaall o3 G ADle 35ay e Canally ALY Ll
aall ay L) Ll e Saall CadSl auly IS5 35k dypiie Al S allaal oda slaie] (gpaa e
5lh 3 (0S5 38 Cilaglae o Jpmnll 20K g clgie Tanlill il Cilie Liadll (e Julilly Lol (0
DY) Al ()50 Al Ll gl

t0algay Cad) 3k

salall pmpe e clale 75 520 G ansleed ol aye 304 Al Ciled 1 odayall dagyd
AEDU B Caalall A ey oyl ila b Ay daal

Hematocrit <y Ssilagll ((Hg) Hemoglobin  alaall :Jadis dygeall alleall  :uanl) &l puatia
White blood count (aull <<l ot (RBC) Red blood cell count  jeal) culy I slaes ¢(Het)

199



Ciusy ¢ gas0 ¢ I8 @sead) Jaldl lSas () A DNELY daDliall i gSa s Fy gl allaall ABDle

(Adenny) dapdlaall Gl Ka) Aibesll Al L(PLT) Platelet count  cilaéiall slaas (WBC) cell
Se Jyiud &Il ((FG) Fasting glucose  wluall pall S (TG) Triglycerides aibal asaill @ Jalii
.(HDL) High density cholesterol dat<l|

i 5.2016 0 LLd 2015 ol Gp sieall 355l DA Gliall e ¢ Sl dungie
(Jall o 94< pnall Jama) 43Sl Aand) dgag ey 53 IDF (g8l Yol sl iy 4o jDbial
g gle Jsli 5l Jy/ade 150 < AU psatll A Jolgall (30 B o 0y (s lsill o 80<
s simd oS g Y Ol Jgl 5l B Jyfde 50 > 5 ¢ sS J/ie 40 > HDL il Jy 5 KU ¢ 5
g o Jafade 100 < alpall aall Sas ¢ Taaaall gl e o i) ae 85/130 < byl Laaal
bl e Jpanll Gapa) lsaind Yol tcilisina 3 1Ty clill) pen 23 [11] 2 Jass (g Sl ol
Liad - gganl) bl apill all e 22T Tl (ALl cluldl) o)) Loy (A8 lully 481 sals L Laa!
69 it de sanall i Liandly Llias Linppa 76 i 1] e gendd) 1Cle gana gl () oainyal) oy
Oban faimpe 104 i 1z e genad) GADELY) Ao D) ules (e )y sl ge diandly Lo Ly
(015ll) elana) ) (e Ladd 55w 13 desanall ¢ ST a)lime po diendly

@ o Jsanll Cargy il olim) 3 dojla jplee Jash Ll Auhall (e 2tV jules
s aall bl (a1t bl aleiul) ules ciladis cdalsall e dpandly 53l Q€I o) slass oY gl
¢10>518  <liad ¢iyslslly 4asll alad) cipleadls duahall Zulgilly Lal) (bl ccagyill plaal)
Sl (lacaydly dalsall ccall 100 > 5 Gl 500 < clasieall dawd (VT 3> 5 Gall 15 < anll slaws
(Sl pall dan e Lyl A g prall 43531 Jslin elaially 3 fsially 20 lly dans sl

o dsla il o Gmipe J9 gl pdll e Je 2 pan 5 1AkaSllg Ay el LEAY)
83 Pl cluadl Jdaty b tripotassium ethylenediaminetetraacetate (K3 EDTA) sl alias
LS cdggeal) Caslial e Jpaall ((Sysmex XP-300) V) aall Jalas jlea alasiul dads 15 jlasi ¥
Jilaall gy Gy 5 s (28821 / 555 4000 ) 5pilae iy cplued) e Asls il e Ja 3 gea
Al 8 e iy Ayl cdlel ) g adl S alasauly W1 Biosystem  Slea e Al Ala))
- sl Calall e Al s paliaial (ulE (jsle Sy JSIS

Lanl) alasinly duhall de ganal e salls e lial) pailadll o jpeill 2 t4ilaal) Al
lyaiall e uaill (Mean + standard error) &bl Uaall # Jasgidd) dadd caeasiind % dusiall
LY dalae las 5 Aol il gane Cllans i & ol jall auil Cuidgfin b LRI Aladinl 25 il
Gy cule game oyl ) (oLl oy L L LD Lopliad) i gSag Ayseall allaall (par (ysmspad Bl
Glelya) Cwadiul Al Ao geaa JS (g5 Hlina JS aigie Glus o8 (g LELY 40Dl il Sa 20a]
Cilagy G Aypadl) allaadl Capiast 5 ALY Aailially Ll Lppeail) ms V) 20l e gl jlaaiy)
ele ebad e 45008 Aland) el Jalse e a3y Agasall de senal) adf e S3Y) gl aaa3 55
Dnbed) (e Baie il e Agdadl) Ae il Clas) el & gsed Jlime JS5 ALY el e dia ial)
cial s lally Jlal Aleadie Jilas cupaly ¢ il S Aayy¥) il giasall Ayl eyl Aadlasy dysal

200



Tishreen University Journal. Health Sciences Series 2016 (5) 3=l (38) ladll daacall o slall @ (1 daala Aok

e 3ol el %95 s v A& cNlae ik LSAS 9.2 aaliy aladiuly dglasy) Jilal
Asilaa) dyaal @3 0.05 >P dygindll (g5ise

:4E8lial) g gk

s S Lai %46 S s cialy G () 164 5 553 140 ) (e 304 Ly Citas
12.7 + 44.85 il Ghat¥l +  Lawgiall ) olaally Jlall sal dgline cpudl cles calS (%53 )
L ¢ Ly Jlal dyapdly e Lia¥ ) Bl (a5 o(slaall sal 12 % 45.55 Jiia Jal) (s
1) 5 dsand 3 2 3

) Al A Enay) Lptilly £yl Apeia¥) Gailadll 1(1)J s

(164=2321)) £ Lol (140=22a11) Jla
4 gal) Al daall A gal) Al 2aal) B
(S sond
%8.5 14 %12 17 30>
%22 36 %25.7 36 39-30
%30.4 50 %26 37 49-40
%39 64 %35.7 50 <50
12 £45.55 12.8+ 44.85 SD +lau il
%33 54 %54.2 76 CAM
%67 110 %45.7 64 (AN e
ALY APl b Sa
7.3£32.8 8.5+£35.0 BMI
17.7+104.9 18.1+110.3 il
25.8+186 25.3+183.1 gl 1)
10.5+52.6 9.5£50.5 HDL
59.4+132.3 71.4+143.6 4D 4 il
59.4+132.3 71.4+143.6 alall aall S

o3a g e Ll Jlasll o Agpeally Ll DG pubeall Alanidl) adl) 8 dals il 58 llia il
+ 4.6 = gleall Glal + Laugidl) GBI 8 aie €A 3 el jeall @l sae daugie S il
Gand) LI dlawty Gliadlly S gilasel Janssie IS Jilae U832 .(0.042 =P 0.5 + %4.5 Jiic 0.5
Sl 381555 padll ey BME 3 (s S ¢ Uilas) dala P ad g Y L g S0 a e

201




Cangy ¢ gagn ¢ lad @osmd) Jalad) S (53] DY) AaDliall CilisSa e Aypadl) llaall 3D

sie Glagiall sty Jy il s HDL 01 585 oIS by 8 Lo Jlapll die el GllX 3800 o sailly
(2 Jsaa) )l i aie ef oLl
i) Ganny Adal) Asad LSRN Aplhl) g Lgadl) pailiadl) :(2) Jssa

oaaal)

P-value Cilaal gal)
0.047 (1.6) 6.4 (1.7) 6.7 WBC
0.042 (0.5) 4.5 (0.5) 4.6 RBC
0.01 > (1.2) 12.7 (1.5) 13.6 cbaal)
0.01 > (3-7) 38.5 (4.4) 40.6 oS gilasel)
0.394 (48.6) 225.5 (54.5) 223.9 Glagiall dae
0.008 (7.3) 32.8 (8.5) 35.0 BMI
0.004 (17.7) 104.9 (18.1) 110.3 sl
0.092 (27.8) 99.3 (38.5) 104.4 oSl
0.066 (59.4) 132.3 (71.4) 143.6 AN i)
0.166 (25.8) 186 (25.3) 183.1 gl S
0.037 (10.5) 52.6 (9.5) 50.5 HDL

Gl ae 5 cladiall 5 cuySglagdl 5 ladll) 4pedll alled) 48 ciili G2 gaall sy Lid
eall Gl Gl Gl ySI alaad 32l Llaa (AdEiunl) dapBliall ilisfa sxe 3k) aw (Ganlly jeall
pae aty e luilly Jlaoll e JS die ABNELY) Aol GligSa 220 )5 ae oS silaely liadll Sl
L P dad ae gauiall DS die Lol il sSa 80l pe lagiuall dlasd ala3) LS dilian) dpaal (3as
(3 Js2s) (P < 0.001) slull xie Lolias

Lounay) Ll cliste s aa dygadl julaad) dBe :(3) Jsan

(1.1) 12.5 (1.3) 14.4 (1L3) 137 | (14)13.4 | (Jfg) olmd
(3.2) 37.2 (4.1) 43.2 (4) 40.9 (42402 | (%) cussiag)
(25) 189 (57) 274 (39) 213 (40) 206 | (asfeal) PLT
(0.3) 4.3 (0.5) 5 (0.6) 4.7 (0.4 46 | Cefost)RBC

202



Tishreen University Journal. Health Sciences Series 2016 (5) 3=l (38) ladll daacall o slall @ (1 daala Aok

(1.2) 5.5 (1.7) 7.8 (1.5) 6.9 (1.5) 6.4 (oafesl) WBC
(0.64) 2.31 (1.67) 5.84 (1.3) 4.65 (0.83) 2.99 | (JYke) Isdl Lmas
T
(1.2) 12.5 (1.2) 13.1 (1.1) 12,7 (1) 12.3 (J9/8) wiladl
(3.6) 37.4 (3-8) 39.8 (3.8) 38.3 (2.7) 37.3 (%) cuSsilaell
(45) 211 (50) 258 (30) 209 (35) 200 (Cas/all) PLT
(0.4) 4.3 (0.5) 4.7 (0.3) 4.5 (0.5 4.4 | CelostdREC
(1.2) 5.6 (1.8) 7.1 (1.1) 6.4 (1.5) 5.7 (Pae/all) WBC
(0.52) 2.29 (1.65) 5.54 (0.88) 4.15 (0.67)2.76 | (Jy/ale) Jsal aan

(%) s sibasgd) (J¥g) el
a4 15
-~ - 14
NS 1:5
\\.\ - \.\\ s
N 38 e 13
125
36 -
‘ 34 . - 115
£Y \ . 2Lzl £Y \ . 2L
ADlEia) dadiall cliste 230 e Cu S gilaglly Gladl) ddle :(1) Jsad
saall aly <) aas (el cill) cilaginall aae
(Yl O 52la) 300

_ 250
—— 200

A
\ ta 150

| 5 100
50
T L 0 I T T 0
£Y \ . ALY £Y \ . ALl

L EELY) Aadliall cligte 2o aa Clagiually peall sl ABe :(2) Jsad)

203



Cagy ¢ s399 ¢ I8 sl Al IS () AN Tl ilisSa g Fagedl) allaall ABle

Jsdl paa sl cly S 2

8 (VPAIJ\)

6 10
\ 4 ‘\H.‘\‘

-5

2

0 0
£Y ) . L £ \ ala

A DEaY) Aalial) clisla 230 g Claghually jead) dans dBdle :(3) Jedll

31520 e panas DN LaPE ampe (gt Allaall a3 g il 4 Jpoal peiay
(P<0001 ) u.-)-\QJAMM G eﬂa.d\ PR (a:é LA g\h ehz d)ﬂ deag .E;)S ﬁ} cu,uaj\ oe _).L.\S‘ U ;\Aa.ai)“
Otadl oyl vie el claially eally ml) slasty cuSsilaglly Gladll e (S a8 Sy

LAY Ao ganay LD AajSUially cbaal) pudasall e pana o Aysadd) allaall ah 43jlha :(4)J g2

P value AN AP e R Agell alladl)
) )

< 0.001 7.4 5.5 Uanl) alasd
< 0.001 4.8 4.3 eall alasd
< 0.001 13.6 12.5 cladll

< 0.001 41.1 37.3 Cu S gilagell
< 0.001 264.2 198.2 Glasdiall alaed
0.001> 57 2.3 Jsdll Limen

ola U (clageally eally Gl LI 2lax (capSsilasell coliadll ) dygadll lisSall cila

puall A 3505 WC et Jama (e JS1 o) Jal) Jan o) s (DY) e Dliall i € pa Liilican
J<a TG AN asaill cilasi)) LS L (P<0.001 ) &bl Jlayll e IS sl dyseall b &all paen ae BMI
e Lilay il SIS (P<0.001 ) sloall die (anl) dlax gy Jlasl) die dysadl) allaal) gaen go ol
o Bl asag Load Baagl (P <0.05 ) slull die cilagially yeall slaxis CuSgilaglls oladl)
Gilagiially jeall daxi gas (P<0.001 ) S35l cilagially anll daai g0 FG sluall Sl (g5iasal
Cudagily L pmiall SIS e S silagglly laall Lailly Lli 1 13s Jie LD o ((P<0.05) by sl
(5 Js2a) s laally Jlall vie Lygadll Allaall go Lol HDL il gine

204



Tishreen University Journal. Health Sciences Series 2016 (5) 3=l (38) ladll daacall o slall @ (1 daala Aok

A DEiay) Aajdliall Apa 8l ciligal) 5 Aygadll alleall gy ABal) :(5) Jgda

Aygeall ulaal
FG TG HDL wC BMI Js),l
(140=22Y)
0.016 **().144 -0.025 **().144 **(0.105 bl
0.009 **(0.146 -0.020 **().159 **0.119 oS gilasgl)
**(.092 **(.102 *—0.048 **(0.218 **(0.128 Gladal)
**(0.050 **(.130 *-0.029 **(0.215 **(.109 Uandl aaxs
0.0009 **().206 *—0.030 **(0.122 **(0.096 eall dlaad
*0.069 **().245 *-(0.040 **().155 **(0.103 Jsdl aes
¢ Luall
(164=2221)
0.0003 *0.033 -0.0007 *#(0.091 *#(0.113 leadll
0.001 *(0.028 -0.00005 **(0.094 *#0.119 o silagll
**(.087 *0.028 -0.004 0.0009 0.001 Silasiall
0.018 **0.073 -0.013 **0.079 **(0.110 il dlaxs
*0.013 *0.028 -0.001 *#(0.089 *#0.065 aal) slaxd
*0.063 *0.055 *-0.029 *#(0.090 **(0.085 Jadll aea

* p<0.05, ** p<0.001
BMI: body mass index, WC: Waist circumference, HDL: High desinty cholesterol,
TG: Triglycerides, FG: Fasting glucose.

allaall o o )] e 4p0lELY) Layid) Cigaa (OR) Odds ratio sl s 6 a8y Jsaal) muas
desena) adl e ) sl daat g (Glesene 4 ) Slagy ) Ay alleall Caiay Liad Ay sl
Alaiall Ayganl) b Sl eyl 8y ADEY) Leiall Gigan byshad laal (aje 5 cdmaal)

sl 4 gaal) s Sall il ginal Adlatiall Slagyll e (Ptrend< 0.0001 ) Lilian] daga 30l Caaas
LDl A lid) Gigas dmal B850 10.84 laiey 305 aladll 1Y) aully dlall sl (iS5 (Jlal)
Eisan dgaa) ) K gilaell eV au)ll a5 ¢ 28.9 3.6 :%95 Cl ) Lyl de sendl ae 4)lia
Glagll AMS  Gigan Gpaa )l caoly LS o 19.3 =2.7 :%95 Cl ) 550 7.2 iy L6 dalial
e Alae sl e 550 (20.863 9.685 (7.132 ) Lltiay cilaggially yeally pandl slasd e JSI Lal)
Cl) seall 2lawily (19.8 =2.6 :%95 Cl ) [l il &l slawid 48] ¥l ilSs Liall dyma yall de sanal
(64 -6.8 :%95 Cl) cilauall slaxily (26.9 3.5 :%95

205



T c}g}gc)\ﬁ

@sead) Jaldl lSas () A DNELY daDliall i gSa s Fy gl allaall ABDle

Gl LSl Mail Al lag )l 8 MS Cusan dymaly Liliaa) dage 525 s Ll (5] (S LS
Cl ) (Ptrend<0.0005 ) gawll daxil oY) aunsl) 3530 3.935 laiay MS  dpma i <ol i ¢ yeally
:%95 Cl ) (Ptrend<0.0001) esll slaeid eV aall 3 3.556 ey <lys (9.8 — 1.6 :%95

(9.5-0.3

e A3lie ALY Aa DUl Cisan Lmn s 330 1,268 3alyy B cpsle sased) auy (pana s lusill (IS
S50 1.887 hiiey MS daa i caly lliS ((Ptrend<0.03) (3.2 0.5 :%95 Cl ) dxasall dc sandll
eV a5 10.937 laiays (P<trend0.012) (4.8 0.7 :%95 Cl) cuSsilaell eV a)

Lgaall julaal) ad £ LG ae AeDELLY) AajDliall Cigan jhad 3L 1(6) a8y Jssn

Al Lgmasall de sendl) g 3lis (Ptrend<0.0001) (30.1- 4 :%95 Cl) claiuall slastl

el | ysedll Gunlaall Jlal Lgadll Lpunlaall
(95% Cl) OR (95% Cl) OR (Uyf§) lasl
Reference 11.9> Reference 12.4>
(2.733-0.497) 1.165 12.6-11.9 | (11.916-1.648) 4.432 13.4-12.4
(4.051-0.667) 1.643 13.6-12.6 | (25.727-3.342) 9.273 14.6-13.4
(3-156-0.510) 1.268 13.6< (28.891-3.590) 10.184 14.6<
0.0311 <0.0001 p—value for trend
(95% ClI) OR (95% Cl) OR (%) caS silasell
Reference 36> Reference 36.95>
(4.432-0.800) 1.883 38.2-36 (9-238-1.385) 3.576 40-36.95
(3-955-0.669) 1.626 41-38.2 (15.551-2.345) 6.039 44-40
(4.800-0.742) 1.887 41< (19.314-2.687) 7.204 44<
0.0125 0.0001 p—value for trend
(95% Cl) OR (95% CI) OR ==
R
Reference 191> Reference 185>
(8.454-1.536) 3.603 219-191 (5-447-0.887) 2.198 216-185
(7.022-1.210) 2.915 248-219 (10.609-1.651) 4.185 251-216
-3.975) 10.937 248< (64-009-6.800) 20.863 251<
(30.088
<0.0001 <0.0001 p—value for trend
(95% Cl) OR (95% Cl) OR (3/ill) WBC
Reference 5.1> Reference 5.2>

206




Tishreen University Journal. Health Sciences Series 2016 (5) 3=l (38) ladll daacall o slall @ (1 daala Aok

(3-081-0.565) 1.320 6.3-5.1 (4.037-0.632) 1.598 6.5-5.2
(4.723-0.810) 1.956 7.4-6.3 (15.359-2.118) 5.704 7.8-6.5
(9-836-1.574) 3.935 7.4< (19.815-2.567) 7.132 7.8<
0.0005 <.0001 p—value for trend
(95% CI) OR (95% CI) OR (3as/cisls) RBC
Reference 4.2> Reference 4.2>
(2.379-0.430) 1.012 4.5-4.2 (11.974-1.689) 4.497 4.5-4.2
(4.135-0.663) 1.656 4.7-4.5 (14.407-1.971) 5.328 4.9-4.5
(9-485-0.333) 3.556 4.7< (26.583-3.528) 9.685 4.9<
0.0001 <0.0001 p—value for trend
OR: Odds ratios, Cl: confidence intervals
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