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O ABSTRACT 0O

Introduction: Cardiovascular Disease Is A Common Complication Of Chronic Renal Failure,
Especially In Its End Stages. It Is Also The Main Cause Of Death In Patients With Chronic Kidney
Disease (Ckd), As It Is Responsible For 50% Of All Deaths. Recently, The Role Of Apelin, Which
Is An Endogenous Peptide Coded By The Apln Gene, In The Pathophysiology Of Cardiac Failure
Has Been Defined. Apelin Also Appeared To Be In Lower Levels In Ckd Patients. Thus, The
Purpose Of This Study Was To Examine The Prognostic Role Of Apelin Levels As An Early
Marker Of Cvd In The Context Of Ckd.

Methods: The Study Population Was Chosen From The Department Of Nephrology At Tishreen
University's Hospital, Including 70 Subjects Suffering From Ckd Specifically Stage 2-4. They
Were Divided Based On Their Glomerular Filtration Rate (Gfr). In Addition, 15 Other
Nephrologically And Cardiovascualrly Healthy Subjects Were Added As A Control Group. The
Control Group Was Homogenous In Terms Of Age And Sex With The Test Subjects. The Study
Subjects Were Followed For About 18 Months From July 2021 To December 2022. Their
Cardiovascular Status Was Consistently Observed By The Hospital's Cardiologists, And Their
Kidney And Overall Status Were Evaluated Through The Weekly Patient Examination.

Results: As Anticipated, The Average Gfr Of The Ckd Patients Was Significantly Lower Than
Those Of The Control Group (42.06 MI/Min/1.73 M? Compared To 122.4 Respectively,
P<0.0001). The Average Apelin Level Was Lower In Ckd Patients Than In The Control Group,
Being 378.86ng/MI Compared To 663.93 Ng/MlI, Carrying A Statistical Signicance Of P<0.0001.
Additionally, The Average Systolic And Diastolic Blood Pressures Were Higher In Ckd Patients
Than The Control Group. All Members Of The Control Group Were From The Tt Genetic Type,
While 95% Of The Ckd Patients Had The Tt Genetic Type Without Statistically Important
Difference. The Cardiovascular Complications Were More Present In Ckd Patients (39% )
P=0.017. Myocardial Infarction And Left Ventricular Hypertrophy Were The Most Commonly
Occurring Complications Amongst Ckd Patients.

Conclusion: We Found That Apelin Levels Could Have A Significant Importance In Predicting
The Incidence Of Cvd In Ckd Patients, As Apelin Levels Were Negatively Associated With The
Known Cvd Risk Factors And Positively Correlated With Egfr. These Findings Solidify The Role
Of Apelin As A Prognostic Marker For The Progression Of Cvds In Ckd Patients.
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Sl apanty (Ll L) oIS 13 Lol 280 0 o Jlain) o) Alladly (Ll SLEaY) oIS 13 Laagye
dad o) Qs jeday (9 Jsaadl) Cadall ol elal) aye sl el il BSEAY) (el DU Al
i 1385 (%100 s degis %74 Ly Luliay L ded Juadl dllia (330 sbs Sl J&Y) cly)
s %330 o i agad) Gl dad 0585 Sley 8 WA e il () bl o< o1 e %74
LSl (A8 LR e il ¥ 330 e el al¥) Aad gl (58 Gl Gadal) (golSH el i ye pen
(les ol Il s 6 Laie 330 e S8 V) Aad (6S of Jlaial Y Al i g)al Ayl
4 Gad ) Gepall gl el Gagye 52 330 e ST i) Al (S ) Jlaal ) el s
9 Jsaall ((Jles ol LD

Ol dan i) gl Au)ya 19 Joand)

Sl dad | Sensitivity 95% Cl Specificity 95% Cl +PV 95% ClI -PV 95% Cl
<240 0 0.0-12.8 100 91.8 - 100.0 61.4 | 61.4-61.4
<240 7.41 0.9-24.3 100 91.8 - 100.0 | 100 63.2 | 60.7 - 65.7
<244 11.11 2.4-29.2 100 91.8 - 100.0 | 100 64.2 | 61.1 -67.2
<249 14.81 4.2 - 33.7 100 91.8 - 100.0 | 100 65.2 | 61.5-68.6
<250 22.22 8.6-42.3 100 91.8 - 100.0 | 100 67.2 | 62.6 - 71.5
<255 25.93 11.1 - 46.3 100 91.8 - 100.0 | 100 68.3 | 63.2-72.9
<280 29.63 13.8 - 50.2 100 91.8 - 100.0 | 100 69.4 | 63.9-74.3
<289 33.33 16.5 - 54.0 100 91.8 - 100.0 | 100 70.5 | 64.7 - 75.7
<290 37.04 19.4 - 57.6 100 91.8 - 100.0 | 100 71.7 | 65.4-77.2
<299 40.74 22.4-61.2 100 91.8 - 100.0 | 100 72.9 | 66.3 - 78.6
<300 62.96 42.4 - 80.6 100 91.8 - 100.0 | 100 81.1 | 72.4-87.5
<315 66.67 46.0 - 83.5 100 91.8 - 100.0 | 100 82.7 | 73.7 - 89.1
<320 70.37 49.8 - 86.2 100 91.8 - 100.0 | 100 84.3 | 75.0 - 90.6
<330 74.07 53.7 - 88.9 100 91.8 -100.0 | 100 86 | 76.5 -92.1
<340 74.07 53.7 - 88.9 95.35 84.2-99.4 | 909 | 71.7-97.5 | 85.4 | 75.5-91.7
<345 74.07 53.7 - 88.9 93.02 80.9 - 98.5 87 68.6 - 95.3 | 85.1 | 75.0 - 91.6
<350 77.78 57.7-91.4 86.05 72.1-94.7 | 77.8 | 61.9-88.3 | 86 | 75.1-92.7
<355 81.48 61.9 - 93.7 86.05 72.1-94.7 | 78.6 | 63.1 -88.7 | 88.1 | 76.9 - 94.3
<359 81.48 61.9 - 93.7 83.72 69.3-93.2 | 75.9 | 60.9 -86.4 | 87.8 | 76.3 - 94.1
<360 85.19 66.3 - 95.8 83.72 69.3-93.2 | 76.7 | 62.1-86.8 | 90 | 78.3-95.7
<367 85.19 66.3 - 95.8 81.4 66.6 -91.6 | 74.2 | 60.1 - 84.6 | 89.7 | 77.8 - 95.6
<370 85.19 66.3 - 95.8 76.74 61.4-88.2 | 69.7 | 56.7-80.2 | 89.2 | 76.7 - 95.4
<378 85.19 66.3 - 95.8 74.42 58.8 -86.5 | 67.6 | 55.1 -78.1 | 88.9 | 76.1 - 95.3
<389 85.19 66.3 — 95.8 69.77 53.9-82.8 | 63.9 | 52.2-74.1 | 88.2 | 74.8 - 95.0
<390 88.89 70.8 - 97.6 69.77 53.9-82.8 | 64.9 | 53.5-74.8 | 90.9 | 77.2-96.7
<399 88.89 70.8 - 97.6 62.79 46.7 - 77.0 60 49.9 - 69.3 90 75.1 - 96.4
<400 88.89 70.8 - 97.6 41.86 27.0 - 57.9 49 | 41.9 -56.1 | 85.7 | 66.1 - 94.9
<430 88.89 70.8 - 97.6 39.53 25.0 - 55.6 48 | 41.2-549 | 85 | 64.7-94.6
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<440 88.89 70.8 - 97.6 37.21 23.0-53.3 | 47.1 | 40.5-53.7 | 84.2 | 63.1 —-94.3
<450 92.59 75.7 - 99.1 23.26 11.8 -38.6 | 43.1 | 38.4-48.0 | 83.3 | 54.2-95.5
<455 92.59 75.7 - 99.1 20.93 10.0 - 36.0 | 42.4 | 37.9-47.0 | 81.8 | 51.2-95.1
<460 96.3 81.0 - 99.9 18.6 8.4-33.4 42.6 | 38.7-46.6 | 88.9 | 51.4-98.4
<466 96.3 81.0 - 99.9 16.28 6.8 - 30.7 41.9 | 38.3-45.7 | 87.5 | 47.7 - 98.2
<490 96.3 81.0 - 99.9 13.95 5.3-279 41.3 | 37.9 -44.7 | 85.7 | 43.3-97.9
<495 96.3 81.0 - 99.9 11.63 3.9-25.1 40.6 | 37.5-43.8 | 83.3 | 38.2-97.6
<500 96.3 81.0 - 99.9 6.98 1.5-19.1 39.4 | 36.8 -42.1 | 75 | 24.7-96.5
<505 96.3 81.0 - 99.9 4.65 0.6 - 15.8 38.8 | 36.5-41.2 | 66.7 | 16.0 - 95.5
<509 96.3 81.0 - 99.9 2.33 0.06 - 12.3 | 38.2 | 36.2-40.3 | 50 6.1 -93.9
<510 96.3 81.0 - 99.9 0 0.0 -8.2 37.7 | 36.0 - 39.4 0

<550 100 87.2 - 100.0 0 0.0-8.2 38.6 38.6 - 38.6

(V) Aad g lil) Apluad) 3045 aed (o) Aad it Legilly Aulual)l a8 Sl (RS Ladln <yl
(10) Jsandl Auliall Gad (m8aw () dad (aledil) Lo il 52l cdie il dad indds

Table 10. Summary Table

Estimated specificity at fixed sensitivity

Sensitivity Specificity 95% ClI Criterion
80 86.05 17.85 to 100.00 <353
90 33.02 0.00 to 88.37 <443
95 19.42 0.00 to 79.07 <458.25
97.5 0 0.00t0 20.17 <523
99 0 0.00to 18.79 <539.2
Estimated sensitivity at fixed specificity
Specificity Sensitivity 95% ClI Criterion
80 85.19 65.93 to0 96.30 <367.9
90 75.68 51.85 to 88.89 <347.17
95 74.07 51.85 to 86.30 <340.75
97.5 74.07 0.00 to 0.00 <335.375
99 74.07 0.00 to 0.00 <332.15
el el LAY Gl G AL
Cardiac disease Total
No Yes
Epline test <330 (+) 0 20 20
>330 (-) 43 7 50
Total 43 27 70

Lile s Ll UaDia) 1 ysha o) el sl Lyl LAY (6 of Jlaia) Sensitivity=20/27

Aile s Ll WD) 15k o (3 iyl o] (=) Lma LYY 08 of Jlaia) Specificity=43/43

Ty

(+ Y1) 330 o J i) dad il 1)) Aley 8 1D Gigaa Jlial +PV=20/20
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(= LAY Lmade (V) el il 13 Jle s 8 DA Cigaa axe Jlaa) —PV=43/50
(11 Jsaall) Gpoiall ool e)all 85 ae al)5 GFR G (mlads) Laay Ll LS

el oslSh o) Ay (b1 g GFR) duugynal) cifdall didle 111 Jgandl

Control CDK stage 2 CDK stage 3a CDK stage 3b CDK stage 4
Mean SD Mean SD Mean SD Mean SD Mean SD p value
GFR ml /min/ | 122.40 2.44 71.50 6.10 51.85 4.84 37.19 4.74 20.64 4.74 <0.0001
1.73 m2
Epline 663.93 | 157.51 486.67 30.86 383.20 62.78 357.00 51.59 332.00 68.31 <0.0001
(A8l

L)) syl L alill desanall Gaje 15 dilie Gajell (gslSU elall (jplae $5Lie 85 Ly cilass
Gasall ol o)l Blaas b Ale o)) Al (Y] skl pa 45e s (padall (gslSI) elall sty b1 Gl diae
sy di agren Sy Glasall e ddlide Cilagy (A gl clall oape (e dslatie dulSu dosaan (A
Liall s Jeaall b Clieadl] il ginee) Lol e o)) 4l 5)5ladl) Jabse lanaldly 3891 &5 LS ¢l
Qe gene 53l 4l omyall Aegena ol Lilas) o JSay J8l GFR hugie o8 caisio sa LS (Ll
daill s3a Ly &L oalsdll sl 4t Gpedall (sl elall ompe sal 8 V) dangie of Laay LS calsl)
celall aa8 e A3ligine addEig (ool e lall Al je a3y S8 alY) ligie Jadi i dus Slad¥) Gy B
e 1y QB bl ol Byshad adatiy SN (@il et clel) st 3Ll ge 4l s ¢ Ul
18] 4 senl

sliial (IS5 wLal desana (52 4ia Gajall (g5l sl mpe sl ef Ll UDEAY) Cugan Ay S
g ccpadall gsl plall e s Bsan dle gl Al UDUAY) ST 5l Gpladl dalia s 4l Alaal)
lin i Cuela el A5 e Gadall sl 2lall impe sl Al gl Aplil) A Gugan aLal lilaa
eabE) ) Lk e JS Jasgic IS [20-19] 5ysiiall clua¥) e il 8 dilaadle cad Lo S5l o2
losk Gl Gadall gslSI) elall (mpe gal AN apadlly Jgyiad Sl e JS 58555 GFRy (b
Lo 13a5 (DAY 138 Jia lg sk al cpdll Gajell (g5l elall mpe sl Wgilagia (ga el Lole s Luli Undlial
Y gie OIS (GalL Gl e L[21] 2023 ale (AT Burnier Wi dfiag daalye (B aibasdle &
@slSU a1al) mye (sal ol Javgia e J8F Liles Tuts UsDE) 1y ysha adl) Gadall (gl s lall ampe (5
L A oealy Silva Ealll 4] cilag L g ode ling g LAY 1a 1y say ol cpdl (padal)
2212013 sle oy

Bl g OIS Gl dag Lo 4l dabiad) Jalsall HLaeWI) cpmy 38N any lpaiall aaxie Jalaill il el
Chyiall 2aia Qi) jelal 28 (Cpajall g5l elall e s lesl) il BOUAY) Eigany Lilas) Al
sany ey G Aed b)) die (0.96-1) Ly %4 lsiay ity Jlegll 6 IDEAY) Gypa jlad
@SN elall mye sl Slegll ) LAY Gigan o Jise 580 gAY dalsall iy Al ey aaly
& ahsnd) Gn e 4l Cun 2013 ale agiuhn 8 (50als Silva Lalll i dglie wil . el
faeg¥ly Qi bl )l bdsall e Gl OIS (el (gl el pmge e Aesena g Lebidas
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dageal) Bae W1y i) (el ALY Sld o Gl e pamiadl LS a4 ) Lo L2V &5 cgen)
ciluhy g lun Cigpe Gajall @slSU 2lall mpe 3 Agle gl Al eV Jaee 50l [22] elasinyl;
@S eIl Bl bl el skt gall Cilpedie dlay) Aglaes DM sda b il Cilgla sae
On ALY e Gl & [23] 2006 Ao 4 i o5 al; Malyszko caaldl Loy o8 dul)y 8 ¢ yayall
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QU bl e sl Yl @il e AplaY) Qi) aliely Gubead) Gajal) (gl elall aye (s
Al cluhall S el paliill & ey o) 5EE e Sy el oda 1ydiely (Y
culi Al [27] 2012 sle oy s Al Leal calll Jd o il dup ol Jladly [[26-25-24]
5ns a2 st Jlaill o aaainall Gajall (g€ slall (imye (e Aesane b LB Gl Cilgiee Jiasy
L Sle gl Al (el gl Gl S Al

@SN elall e sl Aigany pally Slegl) ol IOUAY) e A ol e duby i el aey
Gl GO Al Jumdl sty Alldly Lnsall Ayl dadlly D gilly Lnlual) Zad Glus gl (il
OF Qlatll jelal L lay) Ay e Uiny 4o e Lo ay Cpadall ol oIl age gl Sle gl 8l Lday)
liad . %100 Loy Legis %74 )d duluny duaiii ded Juadl dllic (330 sbs 5 JAYI) V) dad
S5 ge oVl GFR dad [alisdl Laags Gedal) oI elall dayny Gy el Cibpaiidl) dDle gy Liaf
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