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O ABSTRACTO

Background: Diabetic peripheral neuropathy (DPN) is one of the most common chronic
complications of diabetes mellitus (DM), 50% of DPN patients may be asymptomatic.
Further development of DPN can lead to diabetic foot, ulcers, amputation, sriously
affecting the quality of patients life. Therefore, searching for a reliable indicator for early
diagnosis of DPN are of most significnce.

Research has shown that early microvascular disorders and inflammatory processes play
important roles in the occurrence and development of DPN. Neutrophil to lymphocyte ratio
(NLR) has a close relationship with cancer, cardiovascular diseases, and diabetic
microvascular concurrency diseases. We aimed to investigate the relation between NLR
and DPN.

Methods: A total of 129 newly diagnosed type 2 diabetes mellitus (T2DM) patients were
recruited, including 43 patients without complication (DMgroup) as well as 86 patients
complicated with DPN (DPN group). Student t test, Mann- Whiney U test, or x° test was
applied to the data of the 2 groups, including the levels of neutrophils and lymphocytes as
well as the NLR values of peripheral blood and other biochemistry indexes, Pearson
correlation analysis was used to calculate the correlation of NLR and detected factors.

Results: NLR values were remarkably higher in DPN group compared with those of DM
group (2,43+1,05 vs 1,31+0,19,P<0,001), the values of glucose, urea, white blood cells
(WBC), neutrophils were higher than in DPN group, whereas the lymphocyte count and
haemoglobin of DPN group were lower than that of DM group (P<0,05). The ROC curve
analysis confirmed that the optimal cut —off point, specificity, and sensitivity in diagnosing
DPN by NLR were, 1,69, 97,6%, 90,7%, respectively. Conclusion: We showed that NLR
is significcantly correlated with DPN, which suggested that NLR may be an independent
risk factor of DPN.

Keywords: Diabetic peripheral neuropathy, Neutrophil to lymphocyte ratio, Type 2
diabetes

"Associate Professor, Department of Laboratory Medicine, Faculty of Medicine, Tishreen University,
Lattakia, Syria. ktagrid@yahoo.fr

** Associate Professor, Department of endocrinology, Faculty of Medicine, Tishreen University,
Lattakia, Syria. arigeboubou@yahoo.fr

***Master Student, Faculty of Human Medicine, Tishreen University, Lattakia.Syria.
maha.jded114@gmail.com

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
343


mailto:ktagrid@yahoo.fr
mailto:arigeboubou@yahoo.fr
mailto:maha.jded114@gmail.com

Tishreen University Journal. Health Sciences Series € 2022 (4) 23all (44) alaall dosiall aglall . 050 dasla dlas

Glglialll ) Nl Ao o A3l
2 hal GSll paye dis (g Sl Q,-E:Ad\ and) JolisY g

RV
T )
Qe P
(2022 / 8 / 9 b ,aill 35.2022 / 7/ 11 glay) st
O uaah O
Sl 2 i 8l mpe 53 lesad digall Clicliaall ST aal @Sl sl Glacl) Plicl 2y
Pl Cisan (g3 o OSa peedl opskiis Cpaiaie e (@Sl sl aanl) PV iy 0 %50
DSl el Bgige pise o Cndld 1A (ol Bla o p€ JSG i Lee Al cila @l Ay Sl
Ale dpeal elliay Sl Jamall  ouasll PliedU
Plie) sty Sigan 5 Lla 5 canli 5,800 48831 4y gadl) Lo ) Dlie )y Lulgil) Aaal) of Sla) el
e Aidy A e L) Ll alaall 5yal) AV 8 clslaall 1) eV aell A culia oSl liacY!
Do agag e I ) Lo (gl el 388N dygenll oY) Dliely e ¥y QR alyals ol )
ceSll Jamdl cuasdl PlicVls Glsliadll ) Y axl) duws o
Llas Liape 86 5 cldlial (50 LS Liaye 43 agie (IS 2 Jawi LS Liappe 129 )yl cleds 330kl
fiaaie (yfic senall S Gllanall Jlatl dflias) chlial) aadinl & LSl Jasall Glac) Plely
53 O ABaY bl Gpem LR alasial) 55 (Al RibaS Caday llialll ) Yo R s
Adlia ) ol yradiall s dopeal)
daiiiye (gySul) Jasmadl) uanl) DlicY) e desene 8 lglialll 1) Vel Lai il gise CulS il
S af cilS P < 0,001¢ua ((0.19 £ 1.31) ¢(1.05 + 2.43) 2Lall de ane ao 4jlie Lasale IS
@Sl aanll PleY) iage desane b dxdipe NV aally S ¢ Liapdl GlSl) slasiy dygeall Aglly aal
Jila 5elal .p< 0,05 Cam 3Ll de sane ao Aylie dumidio cilyslaalll Maxis (gl ladll ad il Laiy
shnall uasl) P! (adin 8 saeludl @lslial ) il asl) Ll dal) ded@ll of ROC s
(97.6% ) e 5i5 (90,7%) gl (1,69 ) culS (580
@Sl ) uaell DEeY) pe dage ADle 3 clslaall)l ) eV anl) G of Ayl cjelal sl
L) 13 G b S Byshaa Jale JSE o (S Al

2 Jaas g Sudl o1l ecnlyslaalll ) sl Assi (g8l amall semadl Pl Y) Agabisall cilal)

ktagrid@yahoo.fr .4y, gu —AABUI- (3 )5 Arala gpdiad) calal) A48 — (g piiall ) acd—Aagyie
arigeboubou@yahoo.fr .4y, gu —48BU- ()&l daaly — gpdad) Glall A0S~ aual) 38 and—dujaa **
maha.jded114@gmail.com .4y, gu—A8BUI- 0y daala— gpdal) Glall A8 — Lo ciluys Al * *

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
344


mailto:ktagrid@yahoo.fr
mailto:arigeboubou@yahoo.fr
mailto:maha.jded114@gmail.com

A ¢ sag ol 2 hai Sl anpe die (g8l Jasmall mall PDlicYly lsliall ) Y el sy ADA

- -~

14adla

415 like lin g8l 2lall _dlall 2lay) cilpliany gy callall Jon pals IS8 oSal) olall iy
Gsde 642 ) 23al) Josy o @isis @Sadl elall (g yilay QS dax (e %8,8 o Lo Lads (sl
Eun Apadlal) daal) Aadiie o 315l Lasall 3pdall QL) aal (o Sl sls Liiny 1] 2040 ale Ladi
Laalydl Jaii iahe dfiles clielias @&l clall (e any 2017 ple L i s ) S5 Jady
(3741 Gl Sl Ay gl Jaee b Ly Tow Ganli [ 2] 550lly 28801 Lsedl) LoV s
o WS Dsd canli At i€ gin D) @5 Aled) aa HSBU Gadall glaN) g pal i
Gaead 8ol by el aansY) ey SlaSonll ) ) lehats gap ) cVal Gl
Ay dg)las) 3L ClacV) Ala) 3yshad 5aly) 4ley 288 due ) Dlic) gy LD Gl
O a2 Laai Sl mge ol le s Aiadd) Clieliadll ST aaf g8 Jamall Clacd) Dliel ¢
sk ) comame e agie %50 Ly ase Glacl Plic) sl 2 hat @Sl oaye e %35
oS JSa i Lea il Q) bl Sl paill W gm0 oS @Sl Jasmall uaall PlieY)
OS5 NCS ' paall Joasill Ay (pppud) paandl) e DPN - ayal (adil) ading oyl 3l e
sl a3l e dbiall dcaal) GUIVY e € aae 5la) e V) 4lpeS (gl ol Sa Y
e jSuall pasiilly (gl paadll (& aeluy Gise pise oo Gl OIS G LDPN (il Sl
Oo L W alaaVl calslaalll 1) el L cudan 6,90 A3V 8 g Sl sl sl
dale Lia (05 Cum (g8 (age o Aaalill A8} G ) Gialyals il ialyaly lajud) pe iy 38De
ol LRI Caia e gyt ae ADladlyy 2 daah gSul) mpe sl 2 ledll Cajill Cugaal Jiias byslad
g yally Alysailly Lensd syl Jalgally 150 QA1 Ll o2 il ofd

adlaaly Gadl darf

séuan) dard

@Sl il ouaall Pled Sl pasilly Jaldll (gl paadll (4 sl s ) dale alay)
Gy Galadl 8 Lads) Jasiall JelSH ool dlaw (e Alsgas coeatd cilglaalll ) NV aall L of Caa
ey ASH) QI e SRY) 0 e 3alEY)

sl Caa

@Sl mye s Sl amd) el PlicVly Gl ) cVasll A (g ADle dsa e Sl
050 CpSaal) ampall desanas g8l amd) saall PlieV) e de sene (g Apnill 03 4iliag 2 Jaas
BATERNIEN

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
345



Tishreen University Journal. Health Sciences Series € 2022 (4) 23all (44) alaall dosiall aglall . 050 dasla dlas

slgay Gl 3k

réiad) aranat -1

CASE-CONTROL aali — s 4y

e b Aypanll LRI sale s CDELYYg 28] bl aud 4030l sale (e Cilial) Chmen Al Sa
AED) 3 aslall s

2022-2021 g S ale sduhall ol

sduayl) die -2

e)a Llas Loaype 43 il ) alpil) desana  (yfic s (e 3AY1 eV £hsila 129 Auball ciles
e 8042 o anjleel #ohin o8 Jama uae Plicl agl sl of G50 6 Laall &0
83-43 G atslect sl Liaype 86 ciladi 2 Jaai (oS Jhme olacl Plicl ulias anye de sanay
Al

taleia) juilea —3

Al Alaall e liial iaye 11536 VI e 2 Jash (g Sall aimye alaiely Liad Y Julge 503 NLR o8 il
Agsadll a1y Glgudl e cala Cagsi pgadl o BI2 e el (go Bl e o) sy

séag) Cfpiia —4

WBC (anll ilySll dlaxi BMI auall &S jaiia ¢ g)Sudly Llea)) 520 ¢ panll thpaiena cipiia —1-4
sadl) Glagicall (HB (gseall liadll (NLR cilyslaalll ) c¥aad) dis cculslialll dlani eci¥anll slad
Lsedll Aol (CREA ol uiilh S (CRP _ul&i)¥) fiigpll (GLU Ll S (ESR Jéall depu (PLT
HDL 40l e anll osigndl TG AN asmil) ¢ KU Jgsid &) UA Joll jmes (UREA
LDL 48ES) (ymidie  andl) (g 5

Sl Ll g ) (il (uinll 1dpl oyite —2-4

séuagl) dagia -1

sl ciigal) ¢ uinll ¢ anl) TS Shully At saally FeLiaY) Closlaall e Jpemally oyl Clsaid o
selae e GRS G dafind S ey (DS gl GRS (e el diglally Ayl Glsdl 35l
i)

liged) Jolay iy EDTA sl sliae e dggla il e Ganye JS0 gapsl) adll 0 do 3 g &
riaat A Aggadl) il e Jsanll (SYSMEX XT-18001 asleall 1 o)l Jilss jlea alasinly
saxi «Neutrophils count <¥asll Jlai ((WBC) White blood cell count jaull <l slaws
Platelet count «lasall slaxs ¢(Hg) Homoglobin laall « Lymphocytes count <l
Mindray Sles e ailbasl) dilaill clnY opluedl e Ll il de o 2,5 pen & LS ((PLT)
Creatinine il (pisl€ (Urea dygeall sl ((GLU) Glucose il HSske redes  Ally BS-120
Uaidia el gyl (chol) Cholesterole Jy il «(T.G )Triglycerides 4 a5 «(Crea)

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
346



A ¢ sag ol 2 hai Sl anpe die (g8l Jasmall mall PDlicYly lsliall ) Y el sy ADA

High—density lipoprotein 286l adije esdll gyl ¢(LDL) Low-density lipoprotein Zaisl)
@5 sl a3 Ja 1,25 zea & LS (CRP (C- Reactive protein) C— \Si¥1 o5 «(HDL)
A8 Ao pu e haY a s geall Sy

1@lall ae Jalxilly pall o dag iy 2l ae  cmalad) )yl (Alse 8 (3S5al) il & Jladll e lal)
Obas leeday adll £18 Al 30 o ST daalall Ly axe caall aas Ao (Jpasl) Galia s U
Slead ) L)y Al Ca o Aia)l sl Ailaiall dag p8lL AN (e s calaly ol 2 e
Al Al LSkl 8 il aumy daa 25 Al Bl Ao lead) o daad) oL dag pally sl
@he phasinl Gleal) T e 3l 3l datind) Gleall o ciliml) adifip adload ola¥ )y dddas cilid
Adalal sale 4 PlieVl o apall g€l Jamdll Glacl) Dlie] e & .cliall Guld Jé
o) ) duagill duhas gl ppasd ye duuanll

rdgilaay) dupall -2

eba) .25 Jlaay) IBM-SPSS 5 Excel galin ahaainly culall J) llasls iasi & ililal) aea 3o
(olbre Cabailt olua Ja i€ spainad) Gl e el & Cua iie JSI A8l Ailanyl cl)lasy)
¢ enhll g)5ll @il 3yl @lyaiall T-student jloal aladiul Sy % Zoghe S 498l Sfpaiall e
X2 test e S QLA ahadiil g ¢ anhll pe &gl Gl 3l &l paiall Mann—Whiney U jlaal
Pearson (jsujm lidl danls Al Gheidly DPN o LoV Ale anii & Ag5ll o) paiall
.correlation analysis

4wl (Cut off-point) Zyaall 4adll Cay»3l Receiver operator characteristic (ROC) jlaal ¢)a) &
Gespall il el 5 DPN D) igany sl alaall de gilly dpuliadl <3 NLR cilylaalll ) Y aal)
%95 A& s5use die 0.05 o S8 ANV (s5ie Aad Jal e (g3he I3 Aflian] dad (5D

sl

PO sana ana Casigis ¢ 58D %45 5 &l %55 o (Gl 71 083 58) Tas 129 duhall dye ciles
padaey gl all hadl el PLeVh gubas e 2 o oSul aye aay bl doseas -
) %58 183 %42 (Al 25 (183 18) Layye 43

40 ) Lagpe 86 vy Sl Jamall Loanll DlieVl culiad) 2 haa Sl caje desene 2
. %53,5 ¢ 5583 % 46,5 (Ll 46 (s

Dl A pdal) miliilly LeladaY) gailadll -1

oAy CREA S ESR 5 CRP a8 Lugies adills avall QS jaiies Guially jeall 8 s of cps
DM )5l de sans (0 Cilagiialls 480K adipay (addie canlll iy yalls 400 o sadilly Jg il o&Uls Jsall
icsena & NLR od Lugie of Laag ((P>0.05) Cus dilas) dal o 4l (uld DPN iaje de senag
Grase o LS (0.19 £ 1.31 ¢ 1.56 £2,43) alsill desana po 43jlie Jagale i laiipe S DPN
@ Lsale JK& laiipe IS 58 lally Byseal) Algally Y inally o Lianll Q) o dagie of cps 1 JS)

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
347



Tishreen University Journal. Health Sciences Series € 2022 (4) 23all (44) alaall dosiall aglall . 050 dasla dlas

(P<0.05) Cus 2Ll de gana pe 435l Aaddia il Gliadlly lglialll ad Jaugia Lainy DPN 1) de gons
-1 Jsaadl

2.5

2

1.5

0.5 .
0

a5l Iy a5

[N

B eV i jeg ) plll JeNLR ad g )50

INeY) uajeg @lsdll 0 NLR o g8 gy 11 JS)

1A4lALl) ¢yatiall e DPN g8l o) (aal) JSlsY) dBe -2
:Pearson Jidai 3
D o 1 Jaall dnimg = o 1) angs oSl il uaall Lo g degana b 4
(r=0.249, p=0.004 ) 1 jSde b5 (r=0.363 , P<0.001) 2 L g<ull Llay) 305 DPN
r=0.519 ,) «Vaally (r=0.348 , p<0.001) WBC, ¢ (r= 0.203 , p=0.021) sl sl
r=-) claally (r=0.183 , p=0.038) wlsslly (r=—-0.297 , p=0.001) <bskdls (p<0.001
. (r=0.286 , p=0.001) plrs (r=0.522, p<0.001) NLR ,(0.261 , p=0.003
rpial) adia Jeaglll jlasi¥) Jlas g8

2 b @Sl Jamal el PlheY) Gigaa 8 Jie syshd dale JS8 NLR o gl cpelil
(C1=95%OR=3.7) ¢ua (P<0.001)
fgSmd) ey Ul a3 NLR jriial 4o 5illy dpluaal] yyaas

aily cgnliad) s @Sl PUeYL pulad) g duail Jle 45,38 b 4t adh e ol Laal (a3
Op Al Jiaw a4 dly ROC Receiver operator charectatisctcs s ) lali 3ya8ll o328
ROC a2 JSall Jiey . Jiniall cand dalisll DA G 4 2yl el oy e sil) — 15 dguslual)
P— ¢0.982 il sl ciad daluall of 4 Jaadlys eVl Gubadlls 2l e sens o NLR ol
.Cl: 0.963-1.000 «value <0.05

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
348



RTLENRYPYRIIA:

2 baai Sl pimpe die )Sal) amall amnll SlieYly cilysliall L @Y aal) Gas ¢y &)

Sensitivity

ROC Curve

1 - Specificity

JMEEYY cplaally isdl) iegara (s NLR a8l ROC iaia fiay : 2 JSil

SLie ¥l by ¢ galiall dadlly Lo sily Lpulal) G lasie (5 Ll Laall Aadll a3 (o nidl (S
o JU alaal) dadll aaan Jos @l sensitivity — (1 — specifity) st )5 Youden  jaie e
el (s Al 0.884 aiall b aly gl Youden eial abaall dedll anad ) Lesilly bl

%97.6 ducsis %90.7 by dulias 1.69 = NLR jeiial dyaall
(UESY) pudasag sl be sis 4y pdiall iliilly L LaiaY) pailadll sy 1 Jsaa

P- Value DPN DY) caje DM aalsill aye il
(n = 86) (n = 43)
0.095 61.92+9,4 58.93+9,66 (Aan) anl
0.708 (%53)46 (%41)18 A oial)
(%47)40 (%359)25 Sl
0.746 4.94 +29.87 5.18+29.57 kg/m* BMI
0.035 58 20 las b ¢ )
28 23 Gl s
1 41 21 A O i)
45 22 A pe
0,001~ 8.73+14.12 4.97+7.81 (an) @Sl Alay) s
0.012 86.16 +167.66 42.19+134.76 Glu
0.111 1.82+2.76 1.71 +2.26 CRP
0.88 5.49+16.08 4.77+15.98 ESR
0.646 0.37 +1.05 0.19 +0.97 Crea
0.023 18.07+33.64 7.25+26.94 Urea

journal.tishreen.edu.sy

Print ISSN: 2079-309X, Online ISSN: 2663-4287

349




Tishreen University Journal. Health Sciences Series € 2022 (4) 23all (44) alaall dosiall aglall . 050 dasla dlas

0.052 1.42+5.16 1.19+5.01 U.A
0.67 45.62+177 73.62+181 CHOL
0.79 124.21+216.32 107.94+209.36 T.G
0.64 10.6+43.58 8.59+44.45 HDL
0.43 30.08+90.05 20.98+87.69 LDL
0.001> 1739.82+7911.22 1734.98+6552.33 WBC
0,001~ 1387.63+4905.26 909.37+3308.02 Y axdl
0.001 576.02+2143.62 755.72+2563.86 Gl slaall)
0.08 95.03+280.16 63.68+246.51 Alaiiall
0.003 1.56+11.42 1.41+12.28 Hg
0,001> 1.05+2.43 0.19+1.31 NLR
s AGBLaY) -3

oyshaty Allia ()8 iy (Sl mpe ol legud Cliclaall ST g4 oSl Jamdl) iliacY) Dl
b Ll e 058 ) dpal) gl (8 aads ally e a8 Gy of oS Bl Jaball (A e
U Sl paplly cillalia¥l ol Al L[5] Gl 8 Ly jally colajall s o (Sad dadiiall Jalyall
sy s oSall ol of Gl cyelal a8l age sl slall de s et b Alle dpaa] 3 DPN
6-71 clal 1aa culladia) Cigan 8 adlay Gedall Gl 138 ofs debiadl lea 8 iy Dlisls ol
) cAagal) dygarl) Lo gV Caniay Ailadl 43 clld 8 Loy DPN Chgan 3 aalid saaie Jalse <llia
sl ge b ) gom gadall sl S pling) o) LAl delsalls i) ansY) (DY)
oaliail Ml ssaal) ele gl Aaal Guai ) (g5 Las Aladl WDIAY IS5 233 s £ gaall Lo S dpuia sl
S g i) aaley @l ) ALYl A3 Ll S ) o) el shine cuasl) daws] (g aall (305
ALy iyl 3sly o S gy Opealall A3l Clatiall 3alys Jadsd) lue Jasdin (& Gadal sl
[8-01 daui¥) Cali (4 55 BuS505 Al Jailns AiliasS sl ililaall JS (o (S

Aol iage Jalad) 138 Jerd Cum 3208V adll S g il NF-Kb LIS (gl daladl aay o (S
& LAY e w2 (f10] cliSseslly Aple) Jile LSy ICAM=T jued 32l 4l
DAl e el aiadl GlSgdl Go 35S 4SO Aplal) DAY mea e ICAM-T s
3L G sam ) el i aell Jaadi P el cpmasYls SlanS gl U] & o[11] ulely!
oati Ll ce¥aall saly ) Al 8 Aplaly) VA a3 sagie ¢ el ey gauslll slea)
ol 33y N i o Sad [12-13] cluball (e aall & Uiy oSl 21y aaliall culysladll
[14] Jasmall aall clyslaall zayaall glad) igally DNA (5355 254l

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287

350



A ¢ sag ol 2 hai Sl anpe die (g8l Jasmall mall PDlicYly lsliall ) Y el sy ADA

AlaiuVl Gy b)) g Al eV anll sopady 08se e agde NLR cllglialll ) eaal) B Jiad
Ll gl Alall (St o Ld ¢Sy Annsil) 030 ey Lial) dpalaiill ol jlsall (et ) Agslaalll LA cAglgalY)
Alaiu¥ly il ael) ddaulyy Agyladll Lpelid) Alaau¥) GlliSy [15] Gedadl L) dlee 8 dclid) leal
Bl il Dhid sl ) o3 ol Gl SR Chedia e bt ae A5l lslaal) Aalugy 2l
Sl gyl ge daslll Le gl e Al Blaia) o) 16-17] dniasally dumslsahadlly 5050 ol sally
Jidh Gum Aglall e NLR o8 jedi 88 lly ddassd) 2l LIS ilygins 8 iyt ) gy 38 ) 3
e N el Lmstid) cilslaalll oy bydiveall Lol e AulelV) Llaal) e Adle dadipall cVall o8
&b S pyshd dale 8 Al o3 of Badd (gl 2ab e ([18] el Sleal) akn 3uS
Lpanl) Adbll ¢ g WLy Olsd dalay uaall Adall L0000 aen o S5 ) DPN L dalaiall 4l yey)
[19-20] smnd) PicYs

+3308) DM aaLill de gane oo &3jlaally Lisale (S5 lef DPN degane 3 cVarll ad of Wiy <okl
icsana g Alie mal) dogane 8 B3 culS clyslaall) o Lag ((0.001>P cua 1388+4905 « 909
Sl dap i o ) Se @il oia L(0,001>P s 576 £2144 (756 +2564) sl
COdie sanall (p Aabidall

0.19+1,31) 2alall desane g A3lie Jigale <& daiipe DPN degene 8 NLR dus o8 culk
&b Jiie gysha Jale J0 Lol 038 ol e lihlaad) Jidas jelil adly (0,001>P aa1.05+2.43
sinie zhaiuly Wd L (Cl=95%¢ OR= 3,7¢ P>0,001 cus) @Sull amd) nas) el &y
degiy %90.7 Wy dulesy 1.69 culK ¢ua NLR 1 cut-off point Bl 4aall dadll aaail ROC
el e 3dle (DPN I Sl padill 6 aclus b5 Al Lowill oda lie) (Say s .%97.6 a8
Jsai o (Ra @Sl (umpe (8 Asadall Aleal) Alal) e daliall Blasdl b (bl (S Al ke
L lgaDU sliadll 730l Al NLR alasiu) (e el Dlie¥) g Llay) e caiss

lslaall) 1) Vsl G G ADMD 230831 2017 ale gaall 8 odlays XU Ly ol dad)a ae Liiaalps il
DM icsens (o el DPN degane sal clVanll af culS dim 2 Sl ol oaasll SicYl;
i sana e Alia iyl Ao sene ol B lyslalll a8 calS5 ((P=0,02 ,1050+4400, 1200+3800)
o 43)lie DPN desene g daiije NLR i culSy (0.001>P 4701600 , 0.75,£1840) alal)
ob Auhall eda 8 e lihlaadl Jilas jelil aily ¢(0.001>P <0.5+2.58:0.61+2.18) aalall ic sane
4.96 (P=0.002 i) @Sl Jamall mall PleY) Gign b ssbd Jale JSE Al o3
[21].%48.1% e %81.3 lay duuluny 2.13 Bl Loal) dadll <l Cua. (C1=95%OR=

SV eVl A Gy A paail 2018 ale o5dleys Asher Lo o8 [22] olisl 4 cyal dun s
i 8 LS Lappe 5620 ciled 2 Jaai (Sl amye sal 458201 dysel A V) YD)y clyslaall
cal€ ) (5l 50 WS Loaye 2246 5 5l sly AR (e JS) o aaly 4 LS Loayye 3374
Alglaalll ad culS iy (0.001>Pc1000+ 6900, 1047£7310) oarl) 4o sana die dndiye Y anll o8
el dosans vie dadipe cul€ NLR I dallys (0.001>P<1030+2300 9900 +£2680) dxisic

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
351



Tishreen University Journal. Health Sciences Series € 2022 (4) 23all (44) alaall dosiall aglall . 050 dasla dlas

Tans Diise 0588 o Ll 02gd (S Gun (0.001>P ¢3.324.34 2.6£3.36) alill de gene go 43)lie
Mo Ll al) o 38155 1as o oSl Aol 4yseall Lo V) Plic) 35a5 ce Uniise Loga

clslaalll LY i aed) ds Gp 4D bl 2022 ale peae b lidleys [23] samy Lo ol Al g
e 305 BDlis) s S agie 30 liage 90 e cilas ) 2 Lo Sl Jasmd) saall DLVl
lyslaalll o Laiy dxipe ilS N aall 0 o e agiuh cuald colanal 30 5 oS Jama uae Dlic
900£1920) sl e il desese ae Aple DeY) desese b dumitie il
sl Aaiipe Lo NLR o <l ¢(0.001>P<1190£1750¢ 1390+2140 ) (0.001>P<1250+2440
£ 1.241.92 Llias) oo (38 3sm5 ae Dlie) (3 (oape po Al Bsale (K8 iyl Ao sens
%40 e 515 %100 uluny 1.58 culS s JBall o) dadll dually (0.001>Pe].52.44
VeVl Al Ayl Aadll )i [24] s3dle)s YUYOU L oli 2021 ale ol & cupal 4y &
O aaln Al S Jasadl caasll PleY) e gal @lslidl)l ) clagieall Gy clslaall)
wlaly Al 2 Ll gfull e degess (B Aaile NVl a8
7100+3145)  dmisie bl a8 Law  (0.001>P7750+5772:9200+6049)
) Aegena s Aadie culS clpliall Y Vsl ddl Gl 0.001>P8500+£2912
Eum 79%  Aesiy 38% dpulusy 2.48 cut Off Lpall Ziwll cialy ((0.001>Pe 2+ 1.6¢1.421.8)
r @Sl amdl) mnll e (gl Gandll 8 e Lie Tpige (3585 of Al 03] Sy

deg e sana) Gn el jead Bauill Liliaa] als (38 d5ms pie Cielil S Ly i L dually
Lagin iyl agag LoDy ol jealls DPN (4 Pearson’s Correlation Coefficient L)) Jalas clua
o) o ans T g3l 2 Jaws (Sl el Cmbian (oadpal) (5 () Lt @ll3 35055 ¢(P=0.9 «r=0.17)
o [21] odlays XU Wahal Al we iy 135 copfie senddl 0l o Jlee¥) e ol e Slad
o i Al [26] s33la)s YOUNG dulyas sasiall clNsll 8 [25] o3dleys HICKS Al ae cilingy cpuall
oo 79-70 jee g %44.2 ) LlaY) dus Josi Eum peall 238 a0 323 DPN

Be O s delee un e LSl ofiesanall 0 Lilias] s (38 ang 4l Loaf Ly el
by Gadall aall Su gyl b yudy 1a5 (1=0.363 , P<0.001 ) DPN . alayly 2 Sl Llay)
Lo 13 ¢ [16-15] <l 5550 ae Ggmand) 4300 Adliy 2a8al Lyseall e S dpapall oyl Cigan b
daws o) i Cua [100] 033lazs YOung bl dyas oSl (& [96] o5dajs ASHER ) e Gl
33 alii Laxie %36.8 5 Gl 5 > saall i Ladie %5 als Clim LlaY) 330 ae A3 PlicYL LLaY)
B ofiesenall G @i s ol Cun gias B [23] Bam Auhy ae lings (il 10 Sall AlaY)
o Aubhall amye 3o A xe By Ay (B (e geaall G Dbl sae )] CBEAY) 138 2 gay
r=0.249) PDlie¥! Ciginy Lagin Tulay) Walily pdl 3858 ad Cun (e opfic sanall G OGRS i)y Cuang
Gl Le 1aag 48800 Ayl Ao V) Plic) el 8 abley Laguadll e @Sl el of daa o, p= 0.004
38l gLl bl Lo Lay luhall (e el

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
352



A ¢ sag ol 2 hai Sl anpe die (g8l Jasmall mall PDlicYly lsliall ) Y el sy ADA

Lagin ol b)) Glling DM e gans po 43l DPN degens b diaiiic lalaag cliadll ol dully
Cuald Eua 2017 ale guall 3 [26] o5de)s ds Whal Gl g G853 L 13 (r==0.261 , p=0.003)
(0.001> P) Sl amal) sand) PlieY) Eign pe 3855 daidia) Gliadll Gligie o L) agiul)
skt A aaliy L Guanl) A5 5 ol AaSl (el Gigan b aaled Auaidiall ladll Gl of G
.DPN

Ladl ol Cum PlieY) Eigan oysha dele auall AES il cpal) o ol Aalud) Gl G
e Anladly Q8 Auhall mpe sae of ) CDIEAYT 138 a5 28 (0.05<P) (e sanall G "Lilias) ala (358
(LAY il

PlaeY) o5 8 o8 [27-28] sl biwa i) e 2oy DPN Gigaa jlad of ciluhall aliea < i)
PlieY) Eigan o Al dllin of Wuhy Gany dua o [29] sl lara gl Gigaad Ly (gSull sl
comall 32019 ale[30] o35 Huangelaal iy ae Gilsile 135 (0.001>P) adl) Lk ¢ i
gliss G haall duadlall cluhally 45 s 4l aaag case—control du)y oo Loy -4
Lae (Sual) Jasmall scall Plie¥) oaje 53 NLR 140301 dadl) aniil €T die paay Doada il
& iy e Cuny (DPN 8 aladl 13g] dpaiiall Lol culdy HAY) auay & 482 saly) b aaly
DlieY) 13 e Saall Catill (aiill maliyy

Gluagilly claliiiuy)

LY 13 Sadll Gl yulaa & 4AlSAL e (g il
faaluny 1.69 culS s DPN iga kit 3l b saclaall NLR 1 dpsal) dedll z it 5 .
%97.6 e sis %90.7

Reference

1-International Diabetes Federation. Diabetes Atlas. 7th ed. Watermael-Boitsfort, Belgium:
International Diabetes Federation; 2015.

2 -Ryden L, Standhl E, Bartnik M, Berghe GVD, Betteridge J. Guidelines on diabetes, pre-
diabetes, and cardiovascular disease. Eur Heart J 2007; 28: 88-136.

3-Moursy EY, Megallaa MH, Mouftah RF, Ahmed SM. Relationship between neutrophil
lymphocyte ratio and microvascular complications in Egyptian patients with type 2
diabetes. Am J Intern Med 2015; 3: 250-255.

4-Narayan KM, Gregg EW, Fagot-Campagna A, Engelau MM, Vinicor F. Diabetes: a
common, growing, serious, costly and potentially preventable public health problem. Diab
Res Clin Pract 2000; 50: S77-S84.

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
353



Tishreen University Journal. Health Sciences Series € 2022 (4) 23all (44) alaall dosiall aglall . 050 dasla dlas

5- Callaghan BC, Cheng HT, Stables CL, et al. Diabetic neuropathy: clinical
manifestations and current treatments. Lancet Neurol 2012;11:521-34.

6- Pickup JC, Crook MA. Is type Il diabetes mellitus a disease of the innate immune
system? Diabetologia 1998;41:1241-8.

7- Navarro JF, Mora C. Role of inflammation in diabetic complications Nephrol Dial
Transplant 2005;20:26014.

8- Xia P, Kramer RM, King GL. Identification of the mechanism for the inhibition of Na+,
K(+)-adenosine triphosphatase by hyperglycemia involving activation of protein kinase C
and cytosolic phospholipase A2. J Clin Invest. 1995;96(2):733-740.

9- Vareniuk I, Pavlov IA, Obrosova IG. Inducible nitric oxide synthase gene deficiency
counteracts multiple manifestations of peripheral neuropathy in a streptozotocin-induced
mouse model of diabetes. Diabetologia. 2008;51(11):2126-2133..

10- Barnes PJ, Karin M. Nuclear factor-kappaB: a pivotal transcription factor in chronic
inflammatory diseases. N Engl J Med 1997;336:1066—71.

11- KawamuraN,Dyck PJ, Schmeichel AM, et al. Inflammatorymediators in diabetic and
non-diabetic lumbosacral radiculoplexus neuropathy. Acta Neuropathol 2008;115:231-9.
12- Wang R, Zhang J, Li Y, et al. Neutrophil-lymphocyte ratio is associated with arterial
stiffness in diabetic retinopathy in type 2 diabetes. JDiabetes Complications 2015;29:
245-9.

13- Ulu S, Bucak A, Ulu MS, et al. Neutrophil-lymphocyte ratio as a new predictive and
prognostic factor at the hearing loss of diabetic patients. Eur Arch Otorhinolaryngol
2014;271:2681-6.

14- Shiny A, Bibin YS, Shanthirani CS, et al. Association of neutrophillymphocyte ratio
with glucose intolerance: an indicator of systemic inflammation in patients with type 2
diabetes. Diabetes Technol Ther 2014;16:524-30.

15- Luo P, Huang Y, Xu T, et al. Relationship between hyperuricemia and neutrophil-to-
lymphocyte ratio in type 2 diabetes mellitus. Int J Clin Exp Pathol 2016;9:10833-8.

16- Moore MM, Chua W, Charles KA, Clarke SJ. Inflammation and cancer: causes and
consequences. Clin Pharmacol Ther. 2010;87 (4):504-508.

17- Azab B, Daoud J, Naeem FB, et al. Neutrophil-to-lymphocyte ratio as a predictor of
worsening renal function in diabetic patients (3-year follow-up study). Ren Fail.
2012;34(5):571-576.

18- Azab B, Daoud J, Naeem FB, et al. Neutrophil-to-lymphocyte ratio as a predictor of
worsening renal function in diabetic patients (3-year followup study). Ren Fail
2012;34:571-6

19- Oztirk ZA, Kuyumcu ME, Yesil Y, et al. Is there a link between neutrophil-
lymphocyte ratio and microvascular complications in geriatric diabetic patients? J
Endocrinol Invest 2013;36:593-9.

20- Ulu SM, Dogan M, Ahsen A, et al. Neutrophil-to-lymphocyte ratio as a quick and
reliable predictive marker to diagnose the severity of diabetic retinopathy. Diabetes
Technol Ther 2013;15:942-7.

21- Xu T, Zihua Weng, et al . The relationship between neutrophil-tolymphocyte ratio and
diabetic peripheral neuropathy in Type 2 diabetes mellitus. Medicine (2017) 96:45.

22- Mehmood A , Neutrophil-to-lymphocyte ratio and microvascular complications in
subjects with type 2 diabetes: Pakistan’s perspective. Turkish Journal of Medical Sciences.
(2018) 48: 157-161.

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
354



A ¢ sag ol 2 hai Sl anpe die (g8l Jasmall mall PDlicYly lsliall ) Y el sy ADA

23- Wagida M.F, et al . Relationship between neutrophil-to-lymphocyte ratio and diabetic
neuropathy in type 2 diabetes mellitus. 2022, IP: 10.232.74.23.

24- Yuyou Z, et al . The Predictive Value of Neutrophil-to- Lymphocyte Ratio and
Platelet-to-Lymphocyte Ratio Levels of Diabetic Peripheral Neuropathy . Journal of Pain
Research. 2021:14 2049-2058.

25- Hicks W. Epidemiology of Peripheral Neuropathy and Lower Extremity Disease in
Diabetes. National library of medicine . 2019; 19(10): 86.

26- Young M.J , et al. A multicentre study of the prevalence of diabetic peripheral
neuropathy in the United Kingdom hospital clinic population . Diabetologia (1993) 36:150-
154.

27- M.E. Safar et al. Current perspectives on arterial stiffness and pulse pressure in
hypertension and cardiovascular diseases Circulation. 2003;107(22):2864-9.

28- G. Deli et al. Diabetic neuropathies: Diagnosis and management. Neuroendocrinology.
2013; 98(4):267-80.

29- C.S. Fox et al. Update on prevention of cardiovascular disease in adults with type 2
diabetes mellitus in light of recent evidence: A scientific statement from the American
Heart Association and the American Diabetes Association Diabetes Care. 2015;
38(9):1777-803.

30- Huang, Ph, et al . Diabetic Peripheral Neuropathy Is Associated With Higher Systolic
Blood Pressure in Adults With Type 2 Diabetes With and Without Hypertension in the
Chinese Han Population. Canadian Journal of Diabetes. 2020 ; 615-623.

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
355



