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Abstract

Objective—Calcification of the coronary arteries, aorta, and branch vessels can occur in both
large-vessel vasculitis (LVV) and atherosclerosis. The study objective was to determine the
location and amount of vascular calcification in patients with L\VV versus hyperlipidemia (HLD)
and to identify risk factors associated with vascular calcification in LVV.

Methods—~Patients with giant cell arteritis (GCA), Takayasu’s arteritis (TAK), and HLD
underwent non-contrast computed tomography of the aorta and branch vessels. Vascular
calcification in 14 specific arterial territories (4 segments of the aorta, 9 branch arteries, and the
coronary arteries) was quantified throughout the large arteries by a cumulative Agatston score.
Multivariate linear regression analyses were used to identify associations between traditional and
disease-specific risk factors and total Agatston score.

Results—A total of 88 subjects, including GCA (n=29); TAK (n=22); and HLD (n=37),
participated.Prevalence of vascular calcification in the aorta and branch vessels significantly
differed in the coronary arteries (HLD=67%, GCA=35%, TAK=9%, p<0.01). Total Agatston
scores were higher in GCA (median 3260, range 25-18138) versus HLD (460, 19-17215) (p<0.01)
but did not significantly differ between GCA and TAK (1944, 52-47520) (p=0.53). In
multivariable regression analysis, age, type of vasculitis, and prednisone use was associated with
vascular calcification in LVV.
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Conclusion—The prevalence of coronary artery calcification is lower in LVV compared to HLD,
but the amount of total vascular calcification throughout the large arteries is greater in LVV. Both
traditional and disease-specific risk factors are associated with vascular calcification in LVV.

Keywords

large-vessel vasculitis; giant cell arteritis; Takayasu’s arteritis; vascular calcification;
hyperlipidemia; cardiovascular disease

1.0 INTRODUCTION

Avrterial wall calcification in the aorta, coronary, and peripheral arteries is a well-recognized
complication in atherosclerosis and is a major cardiovascular risk factor (1). Coronary artery
calcification, in particular, has been associated with increased cardiovascular morbidity and
mortality (2, 3). Vascular calcification is also a known complication in patients with large-
vessel vasculitis (LVV) (4-9), which is a group of disorders characterized by inflammation
of the aorta and its primary branches. The two major forms of LVV are giant cell arteritis
(GCA) and Takayasu’s arteritis (TAK), which are often differentiated based on the age of the
patient at disease onset. GCA is a disease of older patients aged 50 and above, whereas TAK
is typically diagnosed in patients aged 40 or younger (10).

Cardiovascular complications resulting from accelerated atherosclerosis and vascular
calcification is a significant cause of morbidity and mortality in patients with LVV (4).
Previous studies reported atherosclerotic changes and vascular calcification in TAK,
particularly in areas of vascular inflammation (4). Older necropsy and biopsy studies in
patients with GCA have demonstrated deposition of calcium in the large arteries (11-13).
There is limited literature on the precise location and extent of vascular calcification in LVV.
Studies have described calcification in the aorta, coronary arteries, and carotid plaques in
patients with Takayasu’s arteritis (4, 14). There are few case reports and case series
describing calcification in the subclavian and iliac arteries in Takayasu’s arteritis (7, 15).
There are no reports on the prevalence and extent of vascular calcification in GCA.

Although there is literature on vascular calcification in patients with atherosclerosis,
comparative data between LVV and atherosclerosis is limited. A higher prevalence of
calcification was reported in patients with atherosclerosis compared to TAK (16). There are
no reports comparing the location and burden of calcification in GCA versus atherosclerosis
or TAK. Predisposing factors for vascular calcification in patients with LV'V is also an area
of active research. In addition to vascular inflammation, traditional cardiovascular risk
factors, such as age and elevated systolic blood pressure, increase the risk of vascular
calcification in TAK (4), and no studies have focused upon risk factors for vascular
calcification in GCA. Although, cardiovascular complications are well described in patients
with LVV, there are no guidelines for physicians to monitor these patients for cardiovascular
risks. A recent study indicated that only 23% of patients with TAK were receiving statin
therapy (17)

Understanding the pattern, burden, and risk factors for vascular calcification in patients with
LVV compared to a population of patients who do not have vasculitis but are at high risk for
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atherosclerosis could inform cardiovascular risk assessment and management strategies in
LVV. The study objectives were to compare the location and amount of vascular calcification
in TAK, GCA and hyperlipidemia (HLD) and to determine the risk factors associated with
vascular calcification in LVV.

2.0 PATIENTS AND METHODS

2.1 Patient population

Subjects with GCA, TAK, and HLD were recruited into observational cohorts at the
National Institutes of Health (NIH) between October 2013 - February 2017. Patients with
GCA or TAK fulfilled the 1990 American College of Rheumatology (ACR) Classification
Criteria for these diseases (18, 19) or modified criteria for GCA (20). All subjects with LVV
underwent detailed clinical evaluation and laboratory investigations with prospective data
collection. Active disease was defined by presence of at least one clinical symptom directly
attributed to ongoing vasculitis by the clinical investigative team. Clinical assessments were
performed blinded to imaging data. Patients with hyperlipidemia over the age of 55 were
prospectively enrolled in a parallel study as previously described (21).

All study subjects provided written informed consent (NCT02257866, NCT0121900), and
the study was approved by local ethics and radiation safety committees at the NIH. All
procedures performed in studies involving human participants were in accordance with the
declaration of Helsinki.

2.2 Imaging Technique

The same 128-slice computed tomography (CT) scanner was used to perform imaging on
patients in both the HLD and LVV cohorts. However, the radiation dose as measured in
milliampere seconds (mAs) was higher for the patients with HLD (56mAs) compared to the
patients with LVV (17mAs). CT images for the patients with LV'V were obtained from 18F-
fluorodeoxyglucose (FDG) positron emission tomography (PET) studies performed for other
research purposes, as previously described (22). The CT study for the patients with HLD
was performed with 120 kVp, 1.5 mm slice thickness, helical mode and without intravenous
contrast.

2.3 Quantification of Vascular Calcification

For this study, our group developed a semi-automated software to compute vascular
calcification in 14 specific arterial territories (ascending aorta, aortic arch, descending
thoracic aorta, abdominal aorta, carotids (right and left), subclavians (right and left),
innominate, iliacs (right and left), femorals (right and left) and coronary arteries). In the
software, the CT volume is first denoised using Gaussian smoothing and reformatted at 3mm
thickness for standardized calcium score quantification. A threshold of 130 Hounsfield units
(HU) is applied to generate all calcification candidates in the images. Through an interactive
tool, an operator blinded to clinical information, selects true calcification candidates by
either clicking at the centers or circling the regions and assigning them to specific arterial
territories (Figure 1). Agatston score is a weighted score by HU of each pixel, score of 1 for
130-199 HU, 2 for 200-299 HU, 3 for 300-399 HU, and 4 for 400 HU and greater. This
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weighted score is then multiplied by the summed area (in square millimeters) of calcification
of all the arteries. Agatston scores of 1000 or higher were considered to be high based on
available literature on abdominal aortic calcification in diabetic subjects (23). Quantification
of vascular calcification on all the scans was performed by two independent experts who
were blinded to the clinical status of the subjects.

2.4 Data Analysis

The prevalence of vascular calcification in specific arterial territories was compared across
groups (GCA, TAK, HLD) using the chi-square test. Cumulative Agatston scores were
compared across groups by the Kruskal-Wallis test with post-hoc Dunn’s test to account for
multiple comparisons. To determine the associations between total Agatston score and
traditional or disease-specific risk factors, multivariate linear regression analyses were
performed only in patients with LVV. Agatston scores were log-transformed for the linear
regression analyses, and the resultant effect estimates were back translated for ease of
interpretation. Traditional risk factors included in the analysis were age, gender, body mass
index, smoking history, statin use and hypertension. Hypertension was defined by a history
of elevated blood pressure requiring anti-hypertensive medications. Disease-specific risk
factors included type of vasculitis (GCA, TAK), disease duration from time of first symptom
onset, treatment duration from time of diagnosis, clinical assessment (active disease,
remission), daily prednisone dose, inflammatory markers (ESR, CRP, fibrinogen), and
presence or absence of vascular disease activity as measured by positron emission
tomography (FDG-PET). Two independent readers interpreted each FDG-PET scan blinded
to all clinical data to determine whether the scan demonstrated active vasculitis based upon
visual assessment, as previously described (22). Apart from type of vasculitis, only variables
with p<0.10 in univariate analyses were included in the multivariate models.

3.0 RESULTS
3.1 Study Population

The study included 29 patients with GCA (median age = 72, %female = 79), 22 patients
with TAK (median age = 37, %female = 73), and 37 patients with HLD (median age = 63,
%female = 41). Patient characteristics are detailed in Table 1.

Among the 22 patients with TAK included in the study, 10 (45%) had clinically active
disease at the time of imaging. Increased vascular FDG-PET uptake was noted in 10 patients
(45%). Daily prednisone use was reported in 13 patients (59%) with a median dose of 15 mg
(range 2.5-60 mg). Fourteen patients (64%) were on disease modifying antirheumatic drug
(DMARD) therapy, and methotrexate was the most commonly used immunosuppressive
agent (7 out of 22 patients, 32%). Among the other conventional DMARDS, mycophenolate
mofetil was used in three patients, azathioprine in two patients and cyclophosphamide in one
patient. Two patients were on infliximab in addition to methotrexate.

At the time of imaging assessment, out of 29 patients (34.5%) with GCA had clinically
active disease. Increased arterial FDG uptake consistent with active vasculitis by PET was
observed in 19 patients (66%) with GCA. Eleven (38%) patients had coexisting PMR and 13
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(45%) patients had disease involving the aorta and primary branches. Most patients with
GCA (19 of 29, 66%) were taking daily prednisone at a median dose of 10 mg (range 1- 60
mg), and 13 patients (45%) were taking DMARD therapy, typically methotrexate.

3.2 Prevalence of Vascular Calcification

Overall prevalence of vascular calcification was found to be high in all 3 groups of patients
(Table 2). Presence of vascular calcification in at least one arterial territory was observed in
the majority of patients with HLD (97%), GCA (93%) and TAK (73%). Coronary artery
calcification was significantly more prevalent in HLD compared to LVV (67 vs 24%,
p<0.01). Between the LVV subgroups, GCA patients had higher prevalence of coronary
artery calcification than TAK (35% vs 9%, p<0.01). There was significantly greater
prevalence of calcification in the aortic arch in GCA (79%) compared to TAK (36%) and
HLD (51%), p<0.01. Calcification in arteries below the diaphragm (abdominal aorta, iliac,
and femoral arteries) was less prevalent in TAK compared to GCA and HLD.

3.3 Total Agatston Scores

Median Agatston scores from cumulative vascular calcification in 14 arterial territories was
greatest in patients with GCA (3260, interquartile range: 887-8691) compared to TAK
(1994, IQR: 131-5330) and HLD (460.5, IQR: 165-1776) (Figure 2). Agatston scores were
significantly higher in patients with GCA compared to HLD (p<0.01). There were no
statistically significant differences in scores between GCA and TAK and between TAK and
HLD. An Agatston score >1000, consistent with severe vascular calcification burden, was
observed in many patients with GCA (74%), TAK (56%), and HLD (42%) (Figure 2). For
each condition, a subset of patients had minimal vascular calcification, and few patients had
extremely high Agatston scores (i.e. > 10,000). Representative images of severe vascular
calcification in LVV are shown in Figure 3.

3.4 Risk Factors for Vascular Calcification

In univariable regression, older age (B estimate=0.06, p=0.01), hypertension p=2.43,
p<0.01), and female gender p=0.85, p=0.04) were associated with higher total Agatston
score among patients with LVV. Acute phase reactants (ESR, CRP), PET scan findings,
statin use, disease duration, clinical assessment, and BMI were not associated with global
burden of vascular calcification as measured by the total Agatston score. In a multivariable
model, older age (B=0.14, p<0.01), a diagnosis of TAK versus GCA (p=4.02, p=0.03), and
daily prednisone dose(p=0.05, p=0.04) were associated with increased total Agatston score,
adjusting for hypertension and gender which were no longer significantly associated with
Agatston score in the multivariable model (Table 3).

4.0 DISCUSSION

Vascular calcification is a known complication of atherosclerosis and LVV (4, 6, 24). In this
study, vascular calcification in at least one arterial territory was observed in the majority of
patients with hyperlipidemia (97%) and LVV (84%). Similarly, Sharma et al. reported a high
prevalence of vascular calcification in patients with atherosclerosis (n=12) and patients with
TAK (n=24) (100% vs 54%) (16). Location of vascular calcification was similar between

Semin Arthritis Rheum. Author manuscript; available in PMC 2020 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Banerjee et al.

Page 6

patients with LVV versus hyperlipidemia, with the notable exception of the coronary
arteries. This study, the first to quantify the burden of vascular calcification throughout the
large arteries in patients with L\VVV compared to patients with hyperlipidemia, revealed a
significantly higher burden of vascular calcification in patients with LVV compared to
patients with hyperlipidemia.

The prevalence of coronary artery calcification was significantly greater in patients with
hyperlipidemia (67%) compared to patients with GCA (35%) or TAK (9%). Coronary
arteries are not commonly directly affected by vasculitis in patients with LV'V, and the
relative absence of local inflammation could explain the disparity between coronary
calcification and major arterial calcification in GCA and TAK (25). Age may also explain
the low prevalence of coronary artery calcification in TAK. Similar to our study, Seyahi et al.
reported an 11% prevalence of coronary calcification in TAK and found no differences in
coronary calcification in these patients compared to healthy volunteers (4). Our study also
demonstrated that coronary calcification was significantly lower in patients with GCA
compared to patients with hyperlipidemia, despite similarities in age among these groups.
Only 27% of patients with GCA in this study were males, compared to 57% in the
hyperlipidemia group. In addition, none of our GCA patients were smokers in contrast to the
HLD group, where 59% reported smoking history, underscoring the importance of
traditional cardiovascular risk factors like hyperlipidemia, male sex and smoking in the
development of coronary calcification (26-28). Previous studies have shown conflicting
results about whether patients with GCA are at increased risk for myocardial infarction.
(29-32). Large population-based studies found an increased risk for myocardial infarction in
patients with GCA compared to age-and sex-matched controls that was greatest within the
first year after GCA diagnosis (30, 32). This finding, coupled with the observation that
patients with GCA have less coronary artery calcification than patients with hyperlipidemia,
suggests that myocardial infarction risk in GCA may be mediated more strongly by disease-
specific rather than traditional cardiovascular risk factors.

While there were few differences in the location of vascular calcification between patients
with hyperlipidemia versus LVV, there were significant differences in the total burden of
vascular calcification, with the greatest burden in patients with GCA followed by patients
with TAK, and least in patients with hyperlipidemia. Generalized atherosclerosis and
vascular calcification in GCA has been previously described (11, 12). A high burden of
vascular calcification in GCA relative to TAK and HLD is likely attributable to a
combination of disease-specific and traditional cardiovascular risk factors in these patients.
Interestingly, total calcification burden was also higher in the patients with TAK compared
to the HLD group, although the patients with TAK in our cohort were mostly women (73%)
and significantly younger than the patients with HLD. This observation underscores the role
of vascular inflammation in the development of atherosclerosis and vascular calcification
(4). Prevalence of vascular calcification has been compared in patients with TAK and other
systemic inflammatory diseases affecting younger populations. Compared to patients with
SLE, patients with TAK have an increased prevalence of aortic calcification (45% vs 23%)
and a lower prevalence of coronary artery calcification (11% vs 21%) (4).

Semin Arthritis Rheum. Author manuscript; available in PMC 2020 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Banerjee et al.

Page 7

Specific traditional and disease-specific cardiovascular risk factors were identified in
association with vascular calcification in patients with LVV. Associations between
traditional cardiovascular risk factors like age, male sex, hypertension, hyperlipidemia,
obesity and smoking with vascular calcification are well established in the general
population (33). In this cohort, advanced age was found to be associated with vascular
calcification in patients with LVVV. No associations were observed between vascular
calcification and gender, BMI, hypertension, or statin use in patients with L\VVV. High
systolic blood pressure has been previously reported to be associated with coronary and
thoracic aortic calcification in TAK patients (4). In this study, hypertension was associated
with burden of vascular calcification in univariable models; however, this association was no
longer significant in models that adjusted for potential confounders, including age and
glucocorticoid use.

Disease-specific risk factors were also observed in patients with LVV in association with
vascular calcification. No previous studies have compared vascular calcification in TAK
versus GCA. In univariable models, a diagnosis of GCA compared to TAK was associated
with increased burden of vascular calcification. However, in multivariable models that
adjusted for age, TAK compared to GCA was significantly associated with increased burden
of vascular calcification. The higher burden of vascular calcification in TAK versus GCA
after adjusting for age could be attributable to the predominant cranial artery involvement in
many patients with GCA with sparing of the large vessels, whereas all patients with TAK
have inflammation in the aorta and its major branches.

A higher dose of prednisone at the time of imaging was also associated with higher burden
of vascular calcification in patients with LVV. This association may be attributable to
multiple factors. Prednisone dose could be a surrogate marker for disease activity and/or
treatment-refractory disease. Alternatively, the association between prednisone and vascular
calcification could be mediated by known adverse cardiovascular effects of chronic
glucocorticoid use, including development of hyperglycemia, hypertension, and obesity.

There were no associations between vascular calcification and markers of ongoing vascular
inflammation, including C-reactive protein, erythrocyte sedimentation rate, metabolic
activity on FDG-PET, and clinical assessment of disease activity. This is perhaps not
unexpected as vascular calcification in vasculitis is typically a sequela of prior inflammation
(34-36). Previous studies on patients with atherosclerosis showed only 2-7% overlapping
areas of increased vascular FDG uptake and vascular calcification (35, 36). Longitudinal
assessment of patients with TAK have demonstrated worsening vascular calcification over
time as the disease becomes inactive. Serial CT scans in patients with TAK show decreased
mural thickening suggesting improvement in vascular inflammation and corresponding
increase in mural calcification over time (37, 38). There were no associations between
vascular calcification and disease or treatment duration. Chronic disease in most of our
patients (median duration 12 years) and frequent delays in diagnosis are probably
responsible for this observation. Similarly, Seyahi et al. did not find any association between
disease duration and calcification in patients with TAK (4).
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This study has a few potential limitations to consider. Patients with LVV were not age-or
gender-matched to patients with hyperlipidemia, and lipid testing was not performed in
patients with LVVV. The cohort of patients with LLV was small and did not contain smokers
and/or diabetic patients. Thus additional risks of those factors in patients with LV'V could
not be estimated. Although differences in the prevalence of traditional cardiovascular risk
factors (e.g. age, gender, hyperlipidemia, diabetes mellitus, and smoking) between patients
with LVV and HLD is a study limitation, the high burden of vascular calcification in absence
of traditional cardiovascular risk factors in the LVV cohort, particularly the TAK subgroup,
is an important finding. Compared to patients with HLD, patients with L\VV underwent a
low radiation CT scan as part of an FDG-PET evaluation which may be less sensitive to
detect vascular calcification compared to CT scans that do not use the low radiation protocol
that was applied in this study.

Nevertheless, both groups were imaged on the same 128-slice CT scanner at the same
institution, and the minor differences in imaging technique were not expected to have a
significant effect on calcium scores. High pitch or electrocardiography-gating was not used
to minimize respiratory and cardiac motion. While these technical issues likely limit the
ability to detect small foci of calcification in the coronary arteries, they are unlikely to
negate the differences observed in the prevalence of coronary artery calcification in LVV
versus HLD as nondifferential misclassification tends to bias study results towards the null.
The study design was cross-sectional precluding the ability to assess the prognostic value of
vascular calcification in LVV to predict future cardiovascular events.

5.0 CONCLUSION

In conclusion, this study demonstrated a high prevalence of vascular calcification in patients
with GCA and TAK. Traditional and disease-specific risk factors are associated with
vascular calcification in LVV. These findings provide indirect support for aggressive
cardiovascular risk management in these patients. Prospective, longitudinal studies to
determine the relative contributions of traditional versus disease-specific risk factors for
future cardiovascular events in LVV are needed.
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STATEMENT OF CLINICAL SIGNIFICANCE

Large-vessel vasculitis (LVV) is associated with increased cardiovascular morbidity and
mortality due to atherosclerosis. Vascular calcification is a marker for atherosclerosis
risk, but the extent and distribution of vascular calcification is not well defined in LVV.
This study details the amount, location, and clinical factors associated with arterial
calcification in LVV. In comparison to patients with hyperlipidemia, patients with LVV
have a greater total amount of vascular calcification throughout the aorta and branch
vesels, with the greatest amount in patients with giant cell arteritis compared to
Takayasu’s arteritis. However, patients with hyperlipidemia have significantly greater
coronary artery calcification than patients with LVV. Traditional and disease-specific risk
factors are associated with vascular calcification in LVV. Prospective, longitudinal studies
to determine the relative contributions of traditional versus disease-specific risk factors
for future cardiovascular events in LVV are needed.
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Figure 1.
Semi-Automated Software to Assess Vascular Calcification. Computed tomography of a

study patient showing vascular calcification in the abdominal aorta on axial view (Panel A).
The area of vascular calcification is highlighted (pink) and manually assigned to the
abdominal aorta territory (Panel B). An Agatston score is calculated as a weighted score
based upon Hounsfield units of each pixel multiplied by the summed area (in square
millimeters) of calcification within each arterial territory.
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Figure 2.

Scatter plot of total Agatston scores throughout the large arteries. Total Agatston scores are
shown for patients with giant cell arteritis, Takayasu’s arteritis, and hyperlipidemia. Median
Agatston scores were significantly greater in patients with giant cell arteritis compared to
patients with hyperlipidemia. Agatston scores > 1000 (dotted line) were considered
representative of severe vascular inflammation. Median values and interquartile ranges are
depicted. NS = not significant.
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Figure 3.
Representative images of severe vascular calcification in large-vessel vasculitis. Complete

occlusion with associated vascular calcification of the proximal left subclavian artery (white
arrow) in a patient with Takayasu’s arteritis (Panel A). Near complete occlusion of the
abdominal aorta with associated vascular calcification (white arrows) in a patient with
Takayasu’s arteritis in axial view (Panel B) and sagittal view (Panel C).
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Table 1.
Study Participant Characteristics

TAK GCA HLD
Number of Patients 22 29 37
Age in years, median (range) 34 (18-52) 71 (54-85) 63 (59-67)
BMI, Kg/m2 27.4(18.5-49.7) | 26.9 (20.9-39.2) | 27.1(25.2-29.8)
SBP, mmHg, median (range) 115.5 (83-132) 133 (98-164) | 130 (121.5-136)
DBP, mmHg, median (range) 63.5 (44-78) 62 (48-81) 73 (65-79.5)
Smoker, n (%) 0 0 16 (43)
HTN requiring antihypertensive medication, n (%) 12 (55) 17 (59) NA
Statin, n (%) 5 (23) 7(24) 32 (86)
Anti- Diabetic medication n (%) 1(4) 1(3.4) 0 (0)
Glucocorticoid, n (%) 13 (59) 19 (66) NA
DMARD, n (%) 14 (64) 13 (45) NA
Fasting serum glucose, mg/dl 89.5 (68-154) 93 (76-140) 89 (84-97)
C-Reactive protein, mg/L 4.9 (0.6-89.1) 6.2 (0.2-127.9) NA
ESR, mm/hr 18.5 (2-55) 16 (2-105) NA
Active vascular FDG PET uptake, n (%) 10 (45) 19 (66) NA
Physician assessment of active disease, n (%) 10 (45) 10 (35) NA
Disease duration in years, median (range) 12 (1.5- 38) 1.5 (0.4-10.5) NA

N = number; SBP = systolic blood pressure; DBP = diastolic blood pressure; htn = hypertension; DMARD = disease modifying antirheumatic drug;
FDG-PET = fluorodeoxyglucose positron emission tomography; NA = not assessed.
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Vascular Territories LVV N=51 | HLD N=37 | Pvalue | GCAN=29 | TAKN=22 | HLD N=37 | P value
Ascending Aorta 12 (23.5%) 9 (24.3%) 1 5 (17.2%) 7 (31.8%) 9 (24.3%) 0.4
Aortic Arch 31 (61%) | 19 (51.4%) 0.3 23(79.3%) | 8(36.3%) | 19 (51.4%) | 0.006
Descending Thoracic Aorta 27 (53%) 16 (43.2%) 0.3 18 (62%) 9 (41%) 16 (43.2%) 0.2
Abdominal Aorta 35(68.6%) | 35(94.6%) 0.002 24 (82.8%) 11 (50%) 35 (94.6%) 0.0002
BL Carotid Arteries 17 (33.3%) | 9 (24.3%) 0.4 13 (45%) 4 (18%) 9 (24.3%) 0.07
Innominate Artery 3 (6%) 4 (11%) 0.4 3(10.3%) 0 4 (11%)
BL Subclavian Arteries 12 (23.5%) 8 (21.6%) 1 8 (27.6%) 4 (18%) 8 (21.6%) 0.6
BL lliac Arteries 28(55%) 29 (78.4%) 0.02 22 (76%) 6 (27.3%) 29 (78.4%) 0.0001
BL Femoral Arteries 14 (27.4%) | 16 (43.2%) | 0.01 11(38%) | 3(13.6%) | 16 (43.2%) 0.05
Coronary Arteries 12 (23.5%) | 25 (67.6%) 0.0001 10 (34.5%) 2 (9%) 25 (67.6%) | <0.0001
Presence of Ca'g‘fﬁgfy inatleastone | 438130 | 36(97.3%) | 007 | 27(93%) | 16(72.7%) | 36 (97.3%) | 0.008

LVV = large-vessel vasculitis; HLD = hyperlipidemia; GCA = giant cell arteritis; TAK=Takayasu’s arteritis; BL = bilateral.
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Table 3.

Association of Total Agatston Score for Vascular Calcification and Clinical Variables

Variable Univariable Multivariable
Estimate (SE) | P Value Estimate (SE) P Value

27%3 year) 0.06(106) | 001 0.14 (L.15) <0.01
}%Ef(ojs\gf:ﬂ’)"”s -096(038) | 030 4.02 (55.70) 0.03
F(’;:;’J”Ii;;}’jaﬂ)"se 0.05 (L.16) 0.08 0.05 (1.05) 0.04
?{,‘g'cg’%;temi"e Medication [ 5 4319 35) | <0.01 1.16 (3.19) 0.19
((5,_?;,‘,?;,2 s Male) 0.85 (2.3) 0.04 0.12 (1.12) 0.90
&éﬂei‘ggﬁf“’tem -003(097) | o011

?gts"l‘/s'v,'\fgca“"” 149 (443 | 017

TerET e | cmee | o

Treatment duration o1 053

mér.year) v Not included in multivariable model.
ggﬁg'@iﬁgﬁ;}; 0.44(L.55) 0.65

I?pi:;ej\;;c)iuration 0() 0.74

%ﬂ%’;ﬁ;}”dex 002(102) | 077

Igg/rt?l;gg/t;r)sedimentation rate 0.003 (L.0) 089
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SE = standard error; TAK = Takayasu’s arteritis; GCA = giant cell arteritis, FDG-PET = 18F-fluorodeoxyglucose positron emission tomography.
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