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+ CCS has traditionally been used as a risk-stratifying marker for coronary heart

disease (CHD)."?

« As a surrogate for the systemic atherosclerotic burden, it may provide
prognostic insight into peripheral vascular disease as well. 60% to 78% of
patients with carotid artery stenosis (CAS) have significant, often

asymptomatic, CHD.>*®

« Contrary to the wide clinical uptake of coronary artery calcium (CAC) scoring, routine
use of standardized calcium scoring for peripheral vascular beds has not gained
traction due to its poor diagnostic accuracy and weak reliability.
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Coronary calcium scoring (CCS) Pathophysiology:

what does Coronary Artery Calcium (CAC) represent?
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The Agatston score : is a method for measuring the amount of calcified
plaque in the coronary arteries, which indicates the risk of heart disease.

Although it does not allow for the
assessment of soft non-calcified
plaques, it has shown a good
correlation with contrast-
enhanced CT angiography’.
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Can carotid
plaque predict
coronary plaque?

CAD was present in most
patients with carotid plaque
or increased IMT (maximal
IMT 21.5 mm or mean IMT
>0.75 mm) and absent in
most patients without
carotid plaque or with lower
IMT values
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Relationship Between Carotid Disease
on Ultrasound and Coronary Disease
on CT Angiography
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METHODS We perormed carotd lvasound on predominandy nondabetic sujects refered for

RESULTS A tota of 150 subjocts underwent both CTA nd crotd uasound on the same day.
Coroid plague was present i 71.3% (n = 107, wheteas the presece of ot lest 1 coronay artey
With dsease on CTA was present n 5715 (0 = 4. orotd plaque was preset i 47.6% 30 of 63)of
subjects with & clcum score of 0 and B85% (7 of 8) of subjects wih  caldum score 0
(o= 00000,

of atheroscrois versus 857% (72 of 89 of subjecs with any CTA eidence of aheroscierosis
o < 00001 Carotd p =15 mm,

cldum sore >0 (odds rat: 54, p < 00001, 27, p < 0001; 29,p = 0011, espectively and disease
o 3t east 1 vessl on CTA (ods rato: 25, p = 003, 219,p = 0075 222, p = 0058, respecivey)
ndependent o age and se.
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carotid plaque predict coronary plaque?

Table 2. Differences in Carotid IMT and Presence of Plaque by Categorical Coranary Artery Calcium Score and Number of Coronary Arteries With Any
Evidence of Atherosclerosis on CT

Coronary Artery Calcium (Agatston Score)
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The objective of our present study was to evaluate the
association between CCS and outcomes of CAS.
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METHODS METHODS
Study design: Cohorts:
= Single-institution retrospective cohort study . CCS=0
. - « CCS=1to 100
Includion criteria: « CCS=101 to 400 - CCS21
= CAS = 50% diagnosed on carotid duplex from vascular lab databaSe + CCS=401 and above _
from 2015-2022
= CCS within 2 years of carotid duplex Clinical Endpoints: o .
« Cerebrovascular event (transient ischemic attack [TIA] or
Exclusion criteria: f:trok?g‘ahnbule:i to CtAS
= Previous ipsilateral carotid revascularization arotid revascularization
- i j i " o
History of fibromuscular dysplasia Imaging Endpoint:
= Stenosis due to carotid artery dissection " . o, o
« No dlinical foll « Ultrasonic plaque progression among 50-69%, 70-99%, &
© clinical follow-up 100% stenosis
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Table I. D ics, Ce idities, and Use at Di - - -
Table Il. Carotid Artery Stenosis Features on Presentation
T e " Coronary Artery Calcium Score
OF0 e N (N7 value e 0 1-100 101-400 2401 P-
emagrpiis Sdcaions a Diogrsis >
ek GpssGan 9.3 G0 @7 e o> Aatiplacltagent 0226 (N=10) (N=27) (N=46) (N=74) value
o Wy e w00 ene oS None s e e 29 CAS sovertty o8t
Non-Hispanic White 90% (9) 85%(23)  76%(35)  92%(68) 0110 Aspirin 50% (5) S2%(14)  ST%(26)  60%(44)
Comoridites P2V Inibitor 0 %O ) 0O 50-69% 60% (6) 63%(17)  67%(31)  65%(48)
viper wes mes mes o DAPT WO me® 20D 1o 70.99% 30% () %O 0% 34%(S)
Hypertesion e waE) 600 oant presmw—r . o %
Typelidemia @ emas  mNoy  sme)  ono e i waoh s ow 100% 10% (1) 4% (1) 2% 1%()
Disbetes mells wo 2% %) 019 P — ) 06 6%E0) %G 0517 [ Calcified plaque 30% (3) 70%(19)  12%(33)  70%(52) _ 0.066]
sage 3 orabove wo ™Mo o Aot Gy st PO G 2%00 3% "
Aol Gorlation oo 0658 b wew Wi e e o Symptomatic status 0822
[— o %o om0 = " y o 9
D fons o o B, body G, ey e e o G0 Asympwma.uc 90% (9) 93%(25)  94%(43)  96%(71)
Prior M1 0% 00 st covonsry intereation; T4, cansien Schera aack 10% (1) 7% (2) 7% (3) 4% (3)
RlremaiaTa, a0, os ottt "BMI, body mass index; CABG, coronary artery bypass graft; CAS, carotid artery stenosis; CKD,
o " g chronic kidney disease; DAPT, dual antiplatelet therapy; MI, myocardial infarction; PCI, percutaneous
Smoling hitry 00 coronary intervention; 774, transient ischemic attack
Never %) BN 4B@) TN Data presented at percentage (number) or mean + standard deviation
Former i) e %D ; ;
Py PP w0 Boldface P-value represent statistical significance
Vasculitis 0%(0) 0% (0) 0% (0)
Headineck cancer 10% (1) 1%G) 4% () 076 " Nvu anfnne 12
Hatosk riaion W Mmoo ose \—H
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Table Ill. Asymptomatic Cartoid Artery Stenosis
Follow-up Outcomes

Coronary Artery Calcium Score
0 1100 101-400 2401  P-value
N=9) (25 (N3 (N
Clinical follow-up (years) 38+23 34%20 4832 44x26 0213
Ultrasonic stenosis progression 0%(0)  16%(3)  29%(9)  20%(12) 0463
Ipsilateral stroke/TIA %) 4%(1) 0% (0) 0% (0) 0.025
Carotid izati HU% @) 24%(6) 4% 25%(8) 0275

TIA, transient ischemic attack
Data presented at percentage (number) or mean =+ standard deviation
Boldface P-value represent statistical significance

Table Ill. Asymptomatic Cartoid Artery Stenosis
Follow-up Outcomes

Coronary Artery Calcium Score
0 1100 101400 2401 P-value
N=9)  (N=25) (N3 (N=TD)
Clinical follow-up (years) 38%23 34%20 4832 4426 0213
Ultrasonic stenosis progression 0%(0)  16%(3)  29%(9)  20%(12) 0463
Ipsilateral stroke/TIA %) 4%1)  0%(0) 0% (0) 0.025
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Follow-up Outcomes of Asymptomatic Carotid Artery Stenosis There was no significant difference in the rates of ultrasonic stenosis
progression among different CCS groups (log-rank p=0.6).
Stroke or Attack
00— —  Coronary Celcium Score Plaque Progression
g ] : ?-100 g 100 Coronary Calcium Score
@ 101-400 a —
3 sy — 2400 2 1-100
[ & 50 101-400
g 5 - — w00
@ Fl
log-rank p=0.004 5.
0123456789101112131415 o log-rank p=0.720
Years 01234567 8910112
Aggregating all ipsilateral neurological events —pre and post-index DUS - among the 157 total carotid arteries, there
was a stark 30% (n=3) risk of ipsilateral stroke or TIA in carotids with a CAC of 0 versus 11% (n=14) with a CAC of : i
21 (p=0.104). Ipsilateral stroke or TIA occurred in 11% (n=3), 13% (n=6), and 10% (n=7) of carotids with a CAC of 1- Notably, no patients V\!lth aCCs _°f 0
100, 101-400, and 2400, respectively demonstrated stenosis progression.
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Table IV Indications and Outcomes of Carotid Revascularization

Coronary Artery Caleium Seore

TTE w0 e S Pl
. Carotid Revascularization O o) e e
Periprocedural
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a —o [Erg— ) THE %7 8T
3 1100 50%,symplomatic WA %O %@ 1%0)
fa 1 101400 Revascularization type =3
3 — 400 Caroid endrterestomy %) IO WY %)
b Tomscuidemcuarzaion 0%Q) 2%Q) W% W%
3 Tenstemonl caoidarcrysient 0% () 04©0) S0 %)
s rk p=0.178 Typass Wi %O)  0%(O) %)
0123456780011 30-day complieaons
Years
Stwokeor TIA O w0 0O %) o6t
Myocardia infrcton %) PO %O %O NA
Cranial erveijury o) Q) ) W) 06w
Death MO %O %0 ko) Na
Fosprocedural
DUS follow-up 0% () S8%() ST 0% (19) 0999
Lenghof DUS sunellnce Gears) 31414 5130 30230 2824 0290
Restenoss WAy %O %@ ) 0S8
Stoke or A afer 30 ays GO %O 060 %) 09w
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Boldface P-value represent statistcal significance.

Table IV Indications and Outcomes of Carotid Revascularization

Coronary Artery Caleium Seore.

D Pvalue
. Carotid Revascularization N Bt
Periprocedural
%o
H Coronary Caloum Score g o
3 - [ g— %W THE %A 8T
g 100 >50%, symptomatic W%Q) 2% N%E) 1%E)
i, 101400 Revascurzation type 029
3 — 2400 Carotd endarterectomy %) TG 6%a3 %)
5 Tomcwlidroseluizion  40%(Q) %60 2% W
2 ‘Transfemoral carotid artery stent 0% (0) 0% (0) S%(1) 5% (1)
IS o, i ok who e o
§ CTiiiiserisnnnn 30y cmplcsions
Years
Suokeor TIA. O %O 0% S0 o
Myocardalinfrcion WO %0 %O %O NA
Perioperative neurological events remained low Coumlnere sy T TN
(5%) and did not vary by CAC score (p=0.681). Foeprocedadl
Similarly, restenosis after revascularization did not T8 o (O By B s S0
differ (p=0.548). Length of DUS surveillance (sears) 3114 51=30 3030 28%24 0290
Restenoss W) %O %@ D 05
Stoke o TLA after 0 days PO 0% 060 $h0) w099
e DUS, duplex ultrasound; T7A, transient ischemic attack
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Conclusions

» CAS in the absence of measurable coronary plaque
calcification (CCS=0) is rare and associated with
underutilization of best medical therapy.

» A CCS of 0 may be a promising prognostic marker for
risk stratification of CAS-specific outcomes.

* Further research is needed to elucidate distinct

pathophysiologic mechanisms underlying CAS in
patients without coronary calcium.
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