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ECG Electro cardio gram b el il Laylass
AF Atrial Fibrillation =Y s
CBC Complete Blood Count JalSI) aall )aa3

CHA,DS,-VASc

Congestive Heart Failure,
Hypertension, Age 275 (2
points), Diabetes, Stroke (2
points), Vascular disease, Age
65-74, Sex category (female)

iaCHA,DS,-VASC sha il
) Glia ) 8 A leall d5Su)

CHF Congestive Heart Failure SV Q) guad

LAD Left atrium diameter Gl AaY) L

LVEF Left ventricular ejection o) el B3 )
fraction

CHA2DS Congestive Heart Failure, 2iaCHA,DS,-VASC sha il
Hypertension, Age 275 (2 ) il 8 A Laall 23S
points), Diabetes, Stroke (2
points).

DM Diabetes Mellitus &Sl ¢l

FL Femtoliter i siagd(cly SI) ana bl Bas )

HAS-BLED Hypertension, Abnormal ylsHAS-BLED <o il Hhad avil

renal/liver function, Stroke,
Bleeding, Labile INR, Elderly,
Drugs/alcohol
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el Rl Gigas 3Ly adalsyl el

Table |I. CHA2DS2-VASc Score.

Risk Factor Score

Congestive heart failure/LV dysfunction
Hypertension

Age >75

Diabetes mellitus
Stroke/TIA/thromboembolism
Vascular disease

Age 65-74

Sex category (ie female sex)

Abbreviations: LV, left ventricle; TIA, transient ischemic attack.
.CHA2DS2-VASC jeie el i1 JSal
b eralall by xelal slulsal) s b Culsiall el c5la (e ilogles 3l
cllially Cilend s Aaal) daedd

Aaiiy Sy iy Wbyl sy (RDW) ehaall 231 BS (s e 3 ) dhall uii of sl (o
el pe Al sl e 3l CHAZDS2-VASC e

(AR g Gial) 41aa] .2
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Figure 1, Electrocardiogram showing atrial fibriflation. Note the absence of distinct P wave, chaotic activity of atria,
irregular R-R intervals with narrow QRS complex
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Table 1: The CHA,DS,-VASc Score for Risk of Stroke in
Non-valvular Atrial Fribillation

Risk Factor

Congestive heart failure
Hypertension

Age >75

Diabetes
Stroke/TIA/thromboembolism
Vascular disease

Age 65-74

Sex category: female

\o_;_x_\_s_sr\_)_s_xg
(4]

Maximum Score

The name of the score is derived from the first letter of each risk factor.
TIA = transient ischaemic attack.
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& e Ll e (56$ Laxie%2 Vs 5shds 4jlae «CHA2DS2-VASC jeia ) ducills I
Laly Ldd saa)y dlady dlis o6 Lxie %071 skl aiii cps (4 «CHADS2 el

[28] Lz sas)g Lalaill axe IS Jls 8 CHADS?2 jadial %3 8)5kasy 43)lae «CHA2DS2-VASC jriudl
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5O%
a0%
§ 30%
20%
10% l I
0% |- — = .
o 1 2 3 a L [ 4 n 9
- CHAZDS2-VASE  1.0% | 1.5%  3.4%  6.7% 11.8% 18.2% 25.5% | 30.2% | 40.3% 49.2%
CHADS2 1.3% | 4.2% | 9.5% | 17.9%  22.9% | 28.0%  47.1%
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Letter Clinical Characteristic Points Awarded
H Hypertension 1

A Abnormal renal and liver 1o0r2

function (1 point each)

S Stroke 1

B Bleeding 1

L Labile INRs 1

E Elderly 1

D Drugs or alcohol (1 point each) 1 or 2

V) Glin )l cmge (o3 Ay UM Cigan Alain) auil HAS-BLED jadia 12 Jganl)
ogadl) Cilapaally palladl

Laly ool 9-0 oy mghty Il ill oy 2d cBaaly & dati Jalgall 83 & a2 aly S

Cpalladll ) eyl age g T iy g A By dad culy Jdal il Ay o 3
PR | L B | GV LT UN s S =R W A S | [ PRV A DN [ SRV Iy RV W 1

leae%12,553 Ll all ox o (S larie %3,7 hia L@l aa <0 L i %1,1

[32] 5 Llall s (<
:Q:u,w‘\“ a9 8.2
Laall 4 5jlal) ol DAY o w Al A dlad A1 o a1 e ) alaan )
Elpall gaii g a1l bl a ey i (5 AY) A gadll Slanaall o L8yl LS LS
o5 [26] ) Olial) (ye 3 i glsr B lhe i ga IS A laal) A ile)

eia Vo Sl alea piar e g w1 glin )l o mge a1 (Al il

L alleeS oy ) pladn il b8 el 1o A dlegll 4 elaall Galgall o 0 A JlEI A Dle

AL s el agan 1 i ) ) g2V a5 S5 o i

W) ldayl b Asla
Jalay agual CHA2DS2-VASC aiia ) @T) Laa d)ia llda) g Ll aa

(aslsl) 5 aeall



46
Al i ) il ua s e CHA2DS2-VASC jadiag 1 5aal pll Gl & 565 G ABal)

€ SIS PSS REY:. [ W G PRI O SN PO Ut J R ESL S

Aoy dl Jadl —c oY) —in Gl A _ae Wy ceH\/é_SA 325581 (p—m i sl e n

Aol At Laal) Sadlgal) e Bl & gl e

it oa g VL A alladl e Jadl dipesn aiglQll o e g YV AL e ()
Haall agaaV (ar 19 CHADS2 o iie e 52 algd b w50 e cpl alall oyl
s dlall 52l IS 2 g o6y AV A gadl) il asaall g )l il A alleall Jand e
[33] il 5yshad (e ST g

15ydilaal) Cpsag Al Silladiag (sl 8.3

e s 1A bl deall il LAYl e A el Gl ayldll alasn il )
Loy (g A0l i) At led A dleg Elga go By By had &l 2 5 33V ol aa )

32 J—sal —d g——sanae (S o o il INR () Ol «[26] %60 J) )

13_ag ccay g Ayl dueall L BMAYI Giga s o Ol 3 il 85 Jladll 13 a Y

&JP 6_94_9 EJj_la'; el ey 1,7 ‘r‘l 2 C—e INR Ual—eds) ali"'\ EEN Ja a “&@.A j_ai

Ol (—mpe 2 e A by Gl LAna) Giga s bys s G e Y A les A e la
c3ll Gigaal (g5n dale (il 3 (e LSTINR (5K cbigins %2-1 caaly 33V

Byt Jle 05 S o o Sa pr Bl Gaall H () il G clal ol

A8 2 iy oyl 8ol cpall wall w3V Gldal) o aye st Ca il Jals Cai Gaga sl

TS TSI § R IO g PRV S 4 S & J [ PSP St 1 R W A5 EQ Y] PSP Y U RSP

) oyl 2 e gy AN A gadll il asadd) ol oyl dldll alaan ) e

O—S e

52l 53 (6 AV A sadll il asaally cpyldlsl alasnal of 1) eyl al sanatall al )

[34] 1w 75 e SV gl die Cajill Byehd e S



47
Al i ) il ua s e CHA2DS2-VASC jadiag 1 5aal pll Gl & 565 G ABal)

&i_Ib_)A Hu\ Q_Au\ L':_I\.Jl_AA.AJ 5‘)_&1.\.4]\ U:L\.A‘s‘)_.ﬂ\ Ql_la.iln f\dﬁﬁ_u\j C)\J a3l
Gley alaan Lgatl (b oS conbdylsll JBa I aalmadl) il wllas pladi ) e 52 o
i) Lhall Aalal) a0 Al

(et e Guiagy—Slar S g ag) ( olrala ) Dabigatran) aaai 0 als

—=2) (Apixabanot,';usﬁi ) 5 (Rivaroxaban bl .S )\ay ) 1 4al YL
—aye i cleallg A e laall Adlegll g all e Al (ilall Jalal ol _iae
Ll calaa Gage o Y lia)

Ay Gaad) Gl sl Gy A By ad FL 3, al Al oplal o gl
— W) gl o aye a1 ol )l aladn b A lae lasadd) 538 ladn w3 e %50
[35] )ts doaa D) skl Al 5yshad agadl (Al alesa (30 O3

A lee AL A gl edlala sl il apedl 0 iy ee e Bl

Lalall e el il Al dasy Wl A adly (A selake CDIAIL S0y agad cg ool i)l

NEWENF IV |

ol s oy o S ST L gualks sen 1K Lgaladn ol i e W A Al L
L_cplialally o olpauds V Dabigatran) alaan ) 3 e dueagll & ilall &5l )

S—Sar Vs ¢ Apixabanolgl___usﬁi) ( Obwla 1l Dabigatran) alaas  wl s e & agai

O LSSl Ak 5 S5 L ey Gl gy K g ualll i a1 Ll ealaan

Aagall/de 30 e O

s—=ag «(idarucizumab by wglal)aladin e FDA J) o @ilg o 2l
s <[36] @8y P2 ( olyayla 1V Dabigatran) 1 el 5 51 SSL w3 Syl

Baaall A gadll ilasaall IS8 el 551 Ganeg > So sl 2 Bea HLS) GSLS o o Sadl



48
Al i ) il ua s e CHA2DS2-VASC jadiag 1 5aal pll Gl & 565 G ABal)

) s (Rivaroxaban ll—.uSs)lasy ) J G¥) (—s eo—S5 pp—u i b2 ¥ o«

5aaall A gadll il radd) iy e L gy (apall o daea ST (Apixaban gl Sl
Ngaladin) (ysliabng gl (i

Gl mghg celsa IV Al (e del w2-1,5 saia i eVl oia Sils [N

—b el 16-10 o (Apixaban bl Sl ) 5 ( olswla Y Dabigatran) o
sl a2 @iy cclelw 9-5 o (Rivaroxaban bl Sy lay ) s bl mgh—u (s
Mgl (g Aol 24 2y Lghih alies Cilasadl
i Aual) sl patiia fulugl 8.4
2 owlwel e Oy bl e Gl el O3 U i Gyl &Ly
Saall as clsas e 2dal) s o dant A A egas pa W Lases Dils i sl

I alledlly ea W sl 5 oplwell a3 3 g A ol e Gyl 82 s

Gind 3 luells (—al) paedill S 0 Gl (daye 2o 8l

Lol Al 8y dadll o aje 2 e aaladt ) o Saad) o ag oLyl e adlall (g5 aadll
ol Gila) vie ey Lually Akl cDIA) U sae
S ) o (pund) ALY A Jlatid 8.5

el Jgd W W e gl AN e a (e %90 5a IS

BYSIC. B JPU "ENpP Y.y 2N [N |y 'L WP W S A W e S5 O izl
Ay 8 A aball ol gawmy o 1Y) Glda )l daye st A8 L a il LDl

« :\L“ é) ‘\J a “\'\3”\“ t)_\j i_’_ﬁ \_@Ajtu &5_\:\3} ct_@:\é.\:\:\ )i l_gldal:\; )i L@Jt_aaf\:\u\ u:\_I \—A

A=Y — 2 <kl Lﬁbﬂ\ eha¥laa ggrall ye 0 B 5 <) 2]y ;\A.:I} 1A [37]

ibesaally adlaal) CGiliy i J8 alil



49
Al i ) il ua s e CHA2DS2-VASC jadiag 1 5aal pll Gl & 565 G ABal)

e LgBlely i wil¥ldn W Lbalsn o G s b sy a1 s ull U4

ingll e 51 gy ISy lgalaki s sa ) a5 2 By o aball ol a3 o S 2 )

Mgty o) Digadll Cilasaddl dadlaall Gsleat ¥ (ailly ddlad) 3yshadll (593 )
) Glaasll Sl Sl 8.6

Jire a3 03 Llle Gile ) o 05 xaly 03 W (W) Gldall (s )
Cly8 iy wala o Lty iyl ay g aa I dilan W) i g (Jle ik
Dyiiese (el OIS 1) o gauddlSY)

i B ool gy ad o il b ) e el Y Al L
a5 ¥ sl GLS Jla 8 egrall ;e Kool 1 g ud B sy s LS
Al ot iy dlly A dgpen ;e 83 Wl S Jla b o el w48 e ;ST 3 e agua Tiay
Jie Claseaall

sie o gl ) sl e s3I LlilpeS S N B 58 3
g (gl ey o V) gliall G ARl Sy Eigaag (ool tgia lse
comnall sl Adlall i) lin )l dallaas (gpeall 203Y)

RS E U NP SNV JERIFES R JURR JOFERI RS IOt

A A lall A allaall (e a2y U e a3 ate ] sy clagi g lsile 28 gL S
Loy laabia Teadle Dt cgaal il olail) (il 0055 o <l
=1 Ol apad Tadli o lil) QBN B L gy T Al g

A Ligh o aan e ) glaadl clog ddan G o (I Bl sl el

U [P TP PSP OV Y PN " JRU - 0 154 APNYAP P & PPN 6L R

bl



50
Al i ) il ua s e CHA2DS2-VASC jadiag 1 5aal pll Gl & 565 G ABal)

s2 e delwd8 Pla o Loty 5 Sl il plan W B s e Gl
RN R

e By el a) A Al taty ey w4 abel e sy W A s
i W B 8 el ol 43 5o il el (el Aalles ) A alall aa o sl
sl e s of Ll o€ G

raladll s Jaalt) Lol 459 Clalsall (K

N s%r'gf)!\ Ol A n i dpmear cgpgrall pe o BB o <) Slga ‘);‘9_"1 prc

Ol e 3gags (ol L) B Gl 58 3 g Aol w48 bt ea )
() Ll b i e el B 33V

Lt S Lt a8 oy by o Ll (L6 5 S I€ a0 Bl 15 W B3 e
) LY e Ly o dbale Do as oy W oash a1 ali 1 o el e 4 ag
e eSl bl Gl A5 lae Y1 syl i) Sl Ll (alass)

S S E EIO P S B SPU UNE -JUE S ES - BN SO O -
DU T e okl sl sae i€ 1Y) Bole Ylad (6K Yy (sl Auilal)

Das—aal 10—a (0N Glbal (el Loy Laglac] o Sar (il &gl (5 <
sl el S 0

b3 A lledl) L8 Ba e a5 372 e B w1 Glaal) clg ) Al

%40-30 « Oy wal — VAl %50-40 « 2 Dagd J A il %70-60 o

caal S M sl



51
Al i ) il ua s e CHA2DS2-VASC jadiag 1 5aal pll Gl & 565 G ABal)

A8l i mall o) all pgur 105 S od W el g2 10 Dliig) aadn S VT sy
torsades ) SV s wia udad) o Wil gy iy QT Jsldas pdas Jliil %35
.(de pointes
1 il e 51 Sa ISy Uil o 1) (o B 8 Tglaa o Sadll oy
Agadl) Aol ol Gl et (B ara el 2o G5 G VT day i A el sV
(——L 600-450) ¢ysual

Ao Baa A e oAty 3 sy A eVl ad s el o sy (2—1300-200) 2wl

a ol 13 J “ 4 da0A0 A

297 5

PRSIV IR OUN ISP ST 5 VIS Y, B - S S "W P L PROY SO | PO RY G

s Sl e i) la ) Glissl) Glist @S Jla b Gl

DDrug Class  Drug RRoute  Dose Potential Side Effects Avoid /Caution

IC Flecainide Oral 200-300 mg stat along with a Atrial flutter with 1:1 Coronary disease,
[-blocker conduction, proarhythmia, structurally abnormal heart

hypotension

IC Propafenone | Oral 450600 mg stat along with a Atrial flutter with 1:1 Coronary disease,

f-blocker conduction, proarhythmia, structurally abnormal heart
hypotension

Il Ibutilide* \Y | mg over 10 min; may repeat | mg | QTc prolongation, torsade de | Structurally abnormal heart
onee pointes, hypotension

Ml Doefitilide* | Oral [25-500 mg twice daily based on renal | QTe prolongation, torsade de | Renal failure, advanced age
function pointes

il Amiodarone | Oral 600-800 mg daily to load up to 10 g, | QT prolongation, torsades, Other QTe prolonging drug
then 200 mg once daily maintenance | Dyspepsia, constipation use, Warfarin (raised INR)

\Y 150 mg over 10 min, . .
B ) Thrombophlebitis, bradycardia
then | mg/minx 6 h, *
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Vernakalant | IV 3 mg/kg iv over 10 min; second Transient hypotension, Heart failure, aortic stenosis,

infusion of 2 mg/kg iv over 10 min arthythmias recent ACS
after 15 min interval if required
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p-Blockers

Metoprolol 2.5-5 mg Iv bolus over| 100-200 mg o.d. (ER)
CR/XL 2 min; up to 3 doses

Bisoprolol N/A 25-10 mg od.
Atenolol N/A 25-100 mg o.d.
Esmolol 50-200 pug/kg/min v N/A

Propranolol 0.15mg/kg ivover | min| 10-40 mg tid.
Carvedilol N/A 3.125-25 mg bid

Non-dihydropyridine calcium channel

antagonists

Verapamil 0.0375-0.15 mg/kg iv |40 mg bid to 360 mg (ER) o.d
over_2 min
Diltazem N/A 60 mg tid. to 360 mg (ER) o.d

Digitalis glycosides

Digoxin 0.5-1 mg 0.125 mg-05 mg o.d.

Digitoxin 0406 mg 0.05 mg-0.1 mg o.d.

Others

Amiodarone S mg/kg in | h,and 100 mg-200 mg o.d.
50 mg/h maintenance

Dronedarone® N/A 400 mg b.id.
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Route of
Drug® Administration Dosage™ Potential Adverse Effects References
Amiodarone  Oral Inpatient: 1.2-1.8 g per day in divided dose Hypotension, bradycardia, QT 92, 96, 124, 234,
until 10 g total, then 200400 mg per day prolongation, torsade de pointes 251, 253-260
maintenance or 30 mg/kg as single dose (rare), GI upset, constipation,

phlebitis (IV)
Outpatient: 600-800 mg per day divided dose
until 10 g total, then 200-400 mg per day
maintenance
Intravenous/oral 57 mg/kg over 30—60 min, then 1.2-1.8 g
per day continuous IV or in divided oral
doses until 10 g total, then 200-400 mg per
day maintenance

Dofetilide Oral Creatinine clearance Dose QT prolongation, torsade de pointes; 133, 225-229
(mL/min) (mcg BID) adjust dose for renal function,
greater than 60 500 body size, and age
40-60 250
2040 125
less than 20 Contraindicated
Flecainide Oral 200-300 mgt Hypotension, rapidly conducting 88-90, 92, 230-235
atrial flutter
Intravenous 1.5-3.0 mg per kg over 10-20 mint
Ibutilide Intravenous 1 mg over 10 min; repeat 1 mg when QT prolongation, torsade de pointes 236-241
necessary
Propafenone Oral 450-600 mg Hypotension, rapidly conducting 90, 93, 94, 230,
atrial flutter 233, 235, 242-
252
Intravenous 1.5-2.0 mg per kg over 10-20 mint
Quinidine Oral 0.75-1.5 g in divided doses over 6-12 h, QT prolongation, torsade de pointes, 88, 90, 91, 93, 242,
usually with a rate-slowing drug GI upset, hypotension 256, 257, 261,
262

LY Glanl) 8 Llss alatl) Ul gy amgall Alall e jal) 15 Jgaal
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Abstract

Background: The CHA2DS2-VASc score is the cornerstone for stroke risk stratification in
patients with non-valvular atrial fibrillation (NVAF). However, its reliance solely on clinical
parameters limits its predictive precision. Red cell distribution width (RDW), a simple,
routinely reported biomarker in complete blood counts, has emerged as a potential marker of
inflammation and oxidative stress, and has been associated with adverse cardiovascular
outcomes.

Objective: This study aimed to evaluate the relationship between RDW levels and the
CHA2DS2-VASc score in patients with NVAF and to assess the independent predictive value
of RDW for a high-risk score.

Methods: A prospective cross-sectional study was conducted on 115 consecutive NVAF
patients at two university hospitals in Damascus between September 2024 and
September 2025. Clinical data, CHA2DS2-VASc score components, and laboratory
parameters including RDW were collected. Patients were stratified into low-intermediate
(score >2) and high-risk (score >2) groups. Statistical analyses included correlation tests, group
comparisons, and multivariate logistic regression to identify independent predictors of a high
CHA2DS2-VASc score. The predictive performance of RDW was evaluated using receiver
operating characteristic (ROC) curve analysis.

Results: The mean age of participants was 68.4 = 10.3 years, with 55.7% being male. The
mean CHA2DS2-VASc score was 3.4 + 1.8, with 72.2% of patients classified as high-risk. A
significant positive correlation was found between RDW and the CHA2DS2-VASc score
(Spearman's rho = 0.32, p < 0.001). RDW levels were significantly higher in the high-risk
group compared to the low-intermediate risk group (15.3 = 1.5% vs. 13.5 + 1.1%, p < 0.001).
On multivariate logistic regression analysis, RDW (odds ratio: 1.93, 95% CI: 1.32-3.60,
p=0.002) and age (odds ratio: 1.15 per year, 95% CI: 1.07-1.24, p<0.001) were independent
predictors of a high-risk CHA2DS2-VASc score. The ROC analysis showed an area under the
curve of 0.78 (95% CI: 0.69-0.87) for RDW in predicting high risk. The optimal RDW cut-off
value was 14.2%, with a sensitivity of 72.3% and a specificity of 71.9%.

Conclusion: This study confirms a significant and independent positive association between
RDW and the CHA2DS2-VASc score in patients with NVAF. RDW demonstrated a moderate
predictive ability for identifying patients at high thromboembolic risk. These findings align
with global research, suggesting that RDW could serve as a simple, inexpensive, and valuable
ancillary biomarker to refine risk stratification and complement clinical decision-making in
NVAF management.

Keywords: Atrial Fibrillation; CHA2DS2-VASc Score; Red Cell Distribution Width (RDW));
Stroke Risk; Biomarker.
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