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Background—Vascular calcification independently predicts cardiovascular disease (CVD) and
computed tomography (CT) is a useful tool to evaluate and quantify not only coronary but also
thoracic aortic calcification (TAC). Previous TAC progression reports were limited to dialysis and
renal transplant patients. This is the first study to evaluate TAC progression in a large multi-ethnic
cohort without clinically evident CVD at entry.

Methods—Non-contrast enhanced cardiac CT were obtained in 5886 of 6814 MESA participants
(mean age 62 years; 48% males; 40% white, 27% Black, 21% Hispanic, 12% Chinese. Baseline
and follow-up TAC scores were derived.

Results—4308(73%) participants had no detectable baseline TAC. Mean follow-up duration was
2.4%0.8 years, during which 12% developed TAC. The overall incidence rate was 4.8%/year and
was greater with age across gender and ethnic groups; TAC incidence was significantly lower in
blacks than whites. After adjustment for follow-up duration, regression analyses showed age,
systolic blood pressure, antihypertensives, and smoking were associated with incident TAC.
1578(27%) participants had TAC at baseline with a positive association between average annual
TAC change and baseline age. While the overall median change was 32.9 (-1.4, 112.2) Agatston
units, 27% showed an annual score change of =100 and blacks showed the lowest median across
ethnic groups; 22.7 (-3, 86.8). Age, systolic BP, lipid-lowering medication, diabetes and smoking
were associated with TAC progression.

Conclusion—In MESA, traditional CV risk factors were related to both TAC incidence and
progression. Blacks had the lowest incidence and median change across ethnic groups, consistent
with previous findings for coronary calcification.

1. Background

Vascular calcification has long been a major area of interest in cardiovascular medicine.
Intimal calcification, a surrogate marker of atherosclerosis, has been associated with
traditional and non-traditional (uremia-related) risk factors and predictive of future
cardiovascular eventsl—3. Non-contrast computed tomography (CT) is the most sensitive
method to quantify vascular calcification. Previous reports from the MESA study, have
shown that traditional cardiovascular risk factors were associated with thoracic aortic
calcification (TAC) with the highest prevalence in both white and Chinese populations?.
Moreover, TAC was shown to be a significant predictor of future coronary events in women
with increased event rate in symptomatic patients with stable angina® 6. In contrast to
Coronary Artery Calcium (CAC) progression, TAC progression reports were limited to
dialysis and renal transplant patients. This is the first study to evaluate TAC progression in a
large multi-ethnic cohort without clinically evident clinical CVD at entry. We evaluated the
risk factors associated with both TAC incidence and progression.

2. Methods

2.1 Recruitment and baseline examination

The MESA cohort is a longitudinal, population-based study of 6814 men and women, free
of clinical CVD, aged 45-84 at baseline recruited from six U.S communities: Baltimore,
MD; Chicago, IL; Forsyth County, NC; Los Angeles, CA; New York, NY; and St. Paul,
MN. Recruitment targeted four ethnic groups (white, black, Hispanic and Chinese).
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The baseline visit took place between July 2000 and September 2002. Baseline medical
history, anthropometric measurements, and laboratory data were taken from the first
examination of the MESA cohort. Information about age, gender, ethnicity, and medical
history were obtained by questionnaires. Resting blood pressure was measured three times in
the seated position, and the average of the 2" and 3" readings was recorded. Hypertension
was defined as a systolic blood pressure =140 mm Hg, diastolic blood pressure =90 mm Hg,
or use of baseline blood pressure lowering medication. Body mass index (BMI) was
calculated from the equation [weight(kg)/height(m?)]. Total and HDL-Cholesterol (HDL-C)
were measured from blood samples obtained after a 12-h fast, LDL-Cholesterol (LDL-C)
was estimated by the Friedewald equation and the use of lipid lowering medications was
also noted. Smoking status was categorized into: Never, former and current where current
smoking was defined as having smoked a cigarette in the last 30 days. Diabetes mellitus was
defined as a fasting glucose =126 mg/dl or use of hypoglycemic medications. Fibrinogen,
creatinine, and high sensitivity C-reactive protein (HS-CRP) levels were also measured.

2.2 Measurement of TAC

Baseline and follow-up non-contrast enhanced cardiac CT scans were obtained in 5886 of
the 6814 MESA participants. Follow-up TAC measurements were performed on half the
cohort (randomly selected) at a second exam (September, 2002-January, 2004) and the other
half of the cohort at a third exam (March, 2004-July, 2005) at an average of 1.6 and 3.2
years after the first examination, respectively with mean time between scans of 2.4+0.8
years. Three sites used an Electron beam CT (EBCT) scanner (GE-Imatron C-150XL, San
Francisco, CA), and 3 sites used a 4-slice multidetector CT (MDCT) scanner. The method
has been reported previously’. Image slices were obtained with the participant supine, with
no couch angulation. A minimum of 35 contiguous images was obtained, starting above the
left main coronary artery to the bottom of both ventricles. Each scan was obtained in a single
breath hold. Section thickness of 3 mm, field of view of 35 cm, and matrix of 512 x 512
were used to reconstruct raw image data. The nominal section thickness was 3.0 mm for
EBCT and 2.5 mm for 4-MDCT. Spatial resolution can be described by the smallest voxel,
for the protocol for each system: 1.15 mm3 for 4—detector row CT (0.68 x 0.68 x 2.50 mm)
and 1.38 mm? for EBCT (0.68 x 0.68 x 3.00 mm). Ascending and descending TAC ranged
from the lower edge of the pulmonary artery bifurcation to the cardiac apex (imaged on
every study of coronary calcium) were quantified by using the same lesion definition for
coronary calcification.

2.3 Statistical Methods

All participants with both a baseline and a follow-up TAC measurement were included in
the analysis. The presence of TAC was defined as an Agatston score greater than zero. The
analysis strategy for this paper mirrors that used in previous MESA work on the progression
of CACS8. Progression of TAC was defined in 2 ways: incident TAC defined as detectable
TAC at the follow-up examination (either examination 2 or 3) in a participant free of
detectable TAC at examination 1 and change in TAC score in participants who had
detectable TAC at examination 1. Yearly incidence rates were estimated by gender and race/
ethnicity. Similarly, median annual change in TAC (among those with existing TAC) were
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estimated by gender and race/ethnicity. The annual change was determined by the absolute
between-scan change in Agatston scores divided by the interim time interval in years.

Risk factors included age, gender, race/ethnicity, education, income, systolic and diastolic
blood pressures, use of antihypertensive medications, diabetes status, smoking (never,
former, current), pack-years of smoking, alcohol consumption, exercise, BMI, LDL-C and
HDL-C, triglycerides, use of lipid-lowering medication, fibrinogen, creatinine, and C-
reactive protein (CRP).

Relative risk regression was used to model the probability of incident-detectable TAC
among those free of TAC at examination 1. That is, the probability of incident TAC was
modeled as a function of covariates using a generalized linear model with log link and
Gaussian error distribution, with robust standard errors. Age- and follow-up time-adjusted
models for each risk factor were estimated, followed by a multivariable model constructed
via a backward elimination variable selection process. The time between scans was included
as a covariate in all models, and interactions of each risk factor with gender and race/
ethnicity tested. Among those with some detectable TAC at examination 1, we defined
progression as the absolute difference between follow-up and examination 1 TAC, and this
was treated as a continuous endpoint. Robust regression was used to model change, in order
to account for outliers in the progression models. Scanner changes at some of the sites may
also influence progression magnitude, and a term for scanner pair will be included in all the
models for progression. The modeling strategy for progression will be analogous to that
described for incident TAC. All statistical analyses were performed using SAS 9.3 (SAS
Institute, Cary, NC).

1. Sample size and baseline characteristics

After excluding those with missing baseline or follow-up TAC, the eligible sample size was
5886 participants with a mean follow-up of 2.4+0.8 years. A total of 4308 did not have TAC
on baseline CT examination while 1578 had prevalent TAC. (figure 1)

The study cohort was relatively young (mean age 62+10 years), ethnically diverse (60%
non-white), and rather healthy (64% non-hypertensives, 88% non-diabetics). A total of 16%
of the cohort was on lipid-lowering therapy, and baseline lipid levels were relatively normal
(LDL 117431 mg/dl; HDL 51+15 mg/dl; TG 131486.5 mg/dl). Only 13% of the cohort were
current smokers.

Compared to included participants, those excluded were slightly older (64 vs. 62 years), and
more likely to have CAC at baseline (56% vs. 49%), higher systolic blood pressure (131 vs.
126 mm Hg), to be diabetics (18% vs. 12%) and current smokers (16% vs. 13%). (table 1)

2. Incidence rate for participants free of TAC at baseline

Of the 4308 participants without TAC at baseline, 509 (11.8%) developed TAC during the
follow-up period, with an annual incidence rate of 4.8%/year. Compared to younger
participants, there was a higher annual incidence rate for older participants (Figure 2a) with
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a similar positive correlation across genders (figure 2b) and different race subgroups (figure
2c).

Blacks had a significantly lower incidence rate than whites in both males (3.9 vs 5.5%
p=0.01) and females (4.8 vs 5.1% p=0.04). However, there was no racial difference across
whites, Chinese and Hispanics and no significant gender difference within each racial group.

Assocation of traditional CVD risk factors and incidence of TAC

In analyses adjusted for follow-up time and age, risk factors associated with incident TAC
were age (for each 10-year increment, the risk of incident TAC was 91% greater), follow-up
time, systolic blood pressure, log triglycerides, antihypertensive and lipid-lowering
medications and pack-years of smoking. However, in the multivariable model, log
triglycerides and lipid-lowering medication were no longer associated with incident TAC
(Table 2).

In both regression models, Chinese, Blacks and Hispanics all had lower rates of incident
TAC as compared to whites, however only Blacks had significantly lower relative risk of
incident TAC; 0.7 (0.56, 0.86) and 0.6 (0.48,0.74). We tested for the interaction between
each risk factor and race and no significant interaction was found.

3. Annual TAC change for participants with prevalent TAC at baseline

The distribution of annual TAC Agatston score change is shown in figure 3, where 123
participants had an annual change < 100 and 154 participants had an annual change >250.
Of the 1578 with prevalent TAC at baseline, the median TAC change in Agatston scores
was 32.9 (-1.4, 112.2) units/year.

Similar to incident TAC, there was a positive linear correlation between the average annual
TAC change and age at baseline. The distribution and rate of TAC change is summarized in
tables 3 and 4. There were443 (28.1%) participants that had negative annual TAC change.,
A large proportion of the population, 604 (38.3%) had mild annual progression (10-99
units), and 429 (27.2%) had moderate or larger annual progression (=100).

4. Association of traditional CVD risk factors with TAC progression among those with
prevalent TAC at baseline

In analyses adjusted for follow-up time, age and scanner type, risk factors associated with
greater TAC progression included scanner type, follow-up time, age (each 10-year
increment was associated wtih 7.9 units higher TAC progression), systolic blood pressure,
Fibrinogen, Lipid-lowering medication, diabetes and current smoking. However, in the
multivariable model, fibrinogen was no longer associated with TAC progression

Chinese, Blacks and Hispanics all had lower rates of TAC progression as compared to
whites, though this was not significant for Chinese. In the multivariable model, the
Hispanics had significantly lower TAC progression than whites by 14.8 units, and Blacks
had lower progression than whites by 18.4 units. Among different ethnic groups, Blacks had
the lowest median TAC change 22.7 (-3, 86.8), while Chinese had the highest median
change 47.4 (12, 120.8). The median changes for whites and Hispanics were 34.6 (1.5,
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118.6) and 34.1 (3.8, 112.8) respectively. We tested for the interaction between each risk
factor and race and no significant interaction was found.

Discussion

In this analysis of the MESA cohort, we used quantitative TAC scores obtained from serial
CT scans to characterize the incidence and progression rates of TAC as well as their
prospective risk associations in this primary-prevention population.

Prevalence and Incidence of TAC

At baseline, TAC prevalence rate was 27%, this prevalence is similar to that of aortic
calcifications reported in healthy control groups for hemodialysis patients, ranging from
(17.3% in females and 22.1% in males) in one study from Japan® and reaching 37.5% in a
more recent European studyC. A considerably higher prevalence of 63% was shown in
Heinz Nixdorf Recall study where the participants had a worse cardiovascular risk profile,
and TAC was defined to include both ascending, transverse and descending aorta rather than
the ascending and descending aorta only in MESALL. In hemodialysis patients, a higher risk
group with more metabolic derangements, a much higher prevalence of aortic calcification
of >80% was shown in the “Calcification Outcome in Renal Disease” CORD study where
the independent predictors were age, duration of dialysis and positive history of CVD12.

In our cohort, the annual incidence rate of developing new TAC was 4.8%. Whites had the
highest incidence rate among different ethnicities while Blacks showed the lowest (30-40%
lower than whites). Similarly, in earlier MESA reports, Blacks showed the lower risk for
developing CAC and valvular calcifications compared to whites; 0.78 (95% CI 0.74-0.82)
and 0.72 (95% CI 0.59-0.90) respectivelyl3: 14,

The three main cardiovascular risk factors associated with the development of new TAC
lesions in our study were age, hypertension and smoking, similar to those factors shown to
be associated with other segments of the aorta, such as the aortic arch and abdominal
aortal® 16,

In a study by Raven and Sacks, the cohort was separated into younger and older participants
revealing that elderly people (age = 61 years) had more severe aortic calcificationl”. Our
literature search did not locate any studies showing a negative or null correlation with age,
indicating age as an important risk factor for aortic calcification. Matsushita et al. compared
hypertensive and non-hypertensive participants based on the severity of calcification
showing that calcifications of abdominal aortic aneurysms were more common in
hypertensive males!®. Whether hypertension predisposes to aortic calcification or vascular
calcification causes higher blood pressure readings remains to be determined.

The majority of studies showed strong evidence to support smoking as a risk factor for aortic
calcificationl”- 19. 20, \Witteman et al. used radiographs to examine the relationship between
smoking and aortic calcification in women in a population based 9-year follow-up study, the
relative risk of those who smoked >20 cigarettes/day was 2.3 (95% CI 1.8-3.0) after
adjustment for age and other cardiovascular risk factors 21.
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Progression of TAC

Almost 73% of our study population showed negative or mild annual TAC changes, leaving
only the smaller percentage with moderate or larger TAC progression rates (>100). This
pattern reflects the fact our study population belongs to a lower risk asymptomatic group, a
subset of patients that we commonly encounter in our everyday preventive clinical practice
to further assess their current and future cardiovascular risk profile. Risk factors were
associated with TAC progression in our study were age, systolic blood pressure, lipid
lowering medication, diabetes and current smoking. Earlier MESA reports have found
similar risk factors for progression of CAC8, while those that were associated with aortic
valve calcification were male gender and the baseline Agatston score only?2: 23, The risk of
incident TAC was by 91% higher for each 10 year increment in age. It is worth noting that,
for CAC, male gender was a significant risk factor with 43% higherCAC incidence and an
average of 11 more Agatston units of progression when compared to women.8 As compared
to peri-menopausal and post-menopausal women, male gender was not shown to be a
significant risk factor for either the incidence or progression of TAC in our study.

In a recent longitudinal 4-year follow-up study, 94 subjects participating in health screening
protocol were enrolled, both calcifications and inflammation (measured by 18F-FDG uptake
on PET/CT scans) of the whole aorta significantly increased in the follow-up scans
compared to the initial ones, the progression of 18F-FDG uptake and calcium score were
significantly faster in the abdominal than in the thoracic aorta. Multiple regression analysis
showed that progression of aortic calcifications was significantly associated with different
atherogenic risk factors like age and smoking habit (P<0.001 and 0.0058 respectively)24.

Follow-up studies that evaluated dialysis patients and kidney transplant recipients have
shown traditional cardiovascular risk factors like older age, male gender and higher pulse
pressure to be associated with increased risk of aortic calcification progression and
mortality25: 26,

White race was associated with more TAC progression than the other 3 ethnic groups.
Blacks had the lowest annual median TAC change and the slowest rate of progression. This
finding agrees with previous MESA reports on CAC and aortic valve calcification
progression and might reflect a common pattern of racial distribution between coronary and
extra-coronary calcifications® 22,

Strengths and limitations

Strengths of the MESA study include the large sample size, inclusion of 4 racial/ethnic
groups, and the community-based (as opposed to referral-based) nature of the sample.
Additionally, the prospective nature of the study allowed TAC measurement and risk factor
assessment to proceed in a standardized manner. This study has some limitations: (1) We
only examined the aorta in the available range of CAC scans (excluding the aortic arch and
the infrarenal abdominal aorta, two places with noted higher prevalence of

calcification)1?: 27, (2) There were some differences between included and excluded
participants regarding their baseline characteristics. For example, excluded participants
showed slightly greater prevalence of traditional risk factors (age, high blood pressure,
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diabetes, and smoking) and baseline CAC, this might had some influence on the incidence
or progression rates in our study. (3) 123 participants had a decrease of TAC by 100 or
more. We have previously evaluated the reproducibility of this measure in the MESA study,
finding that TAC had an overall variability of 10%, with no difference between MDCT
variability and EBCT variability (9.3 vs. 10.2%, respectively, P =NS). Agatston and volume
scores were similar for each scanner type. We believe that TAC is most likely not reversible,
S0 negative changes most likely represent measurement error from scan 1 to scan 2.

Conclusion

In the MESA cohort, both TAC incidence and progression were significantly associated with
traditional cardiovascular risk factors and white race. Blacks demonstrated the lowest
incidence and lowest median change compared to other ethnic groups. When compared to
other reports from MESA and other studies, these findings have been consistent with those
published for coronary calcification. The strongest risk factors for TAC incidence and
progression were smoking, age, and hypertension. Since TAC has been demonstrated to
have prognostic significance for future CV events, radiologists should report this finding
when reading thoracic CT studies. It is important to note that TAC becomes quite common
as patients age, and thus, evaluating incident TAC over time may prove important to better
identify when atherosclerosis develops and anti-atherosclerotic therapies (both lifestyle and
medications) can best be applied. Further study on the prognostic significance of TAC
progression would be useful to determine whether reporting changes in TAC should be
recommended.
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Figure 1.

Flow diagram of MESA participants, categorized by TAC status
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2a: Incidence rate of newly detectable TAC by age
2b: The association between incidence rate of TAC and age across gender
2c: The association between incidence rate of TAC and age across race subgroups
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Relative risk of incident thoracic aortic calcium among those free of thoracic aortic calcium at baseline

Table 2

Age and Follow-up time adjusted model (n=4308)

Multivariable model (n=4252)

Variable
RR(95% CI) P RR(95% CI) P
Follow-up time 1.35(1.22,1,48) <0.001 1.28 (1.16, 142) <0.001
Age (10 year) 1.91 (1.75,2.08) <0.001 1.78 (1.61,1.96) <0.001
BMI 1.01 (0.99,1.02) 0.506
Systolic blood pressure (10 mm Hg) 1.10 (1.06,1.14) <0.001 1.11 (1.07, 1.15) <0.001
Diastolic blood pressure (10 mm Hg) 1.06 (0.98, 1.16) 0.15
LDL-C (10 mg/dL) 1.01 (0.98, 1.03) 0.69
HDL-C (10 mg/dL) 0.98 (0.93, 1.04) 0.50
Log triglycerides (log mg/dL) 1.43(1.22, 1.68) <0.001
Fibrinogen (mg/dL) 1.00 (1.00,1.00) 0.77
Log CRP (log mg/L) 1.03(0.96, 1.11) 0.37
Male gender 0.90 (0.76, 1.06) 0.21
Race
White Reference
Chinese 0.95 (0.72, 1.25) 0.716 0.89 (0.66, 1.21) 0.463
African American 0.70 (0.56, 0.86) 0.001 0.6 (0.48,0.74) <0.001
Hispanic 0.87 (0.70, 1.09) 0.233 0.88 (0.71, 1.09) 0.236
Education
Less than high school Reference
High school 0.94 (0.75, 1.18) 0.598
College 0.92 (0.70, 1.21) 0.553
Graduate school 0.94 (0.72, 1.24) 0.659
Income
< 50,000 Reference
50,000-100,000 1.12 (0.88, 1.41) 0.352
>100,000 0.95 (0.76, 1.21) 0.698
Antihypertensive medication 1.33(1.12,1.57) 0.001 1.32(1.11,1.57) 0.001
Lipid-lowering medication 1.24 (1,1.52) 0.046
Diabetes status
Normal/ Impaired fasting glucose Reference
Treated/Untreated Diabetes 1.24 (0.98, 1.58) 0.075
Family history of heart attack 1.01 (0.85,1.2) 0.944
Creatinine, mg/dL
<=0.9 1.03 (0.82, 1.29) 0.799
1 Reference
>=1.1 0.82 (0.63, 1.06) 0.125
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Age and Follow-up time adjusted model (n=4308)

Multivariable model (n=4252)

Variable
RR(95% Cl) P RR(95% Cl) P

Alcohol

Never Reference

Former 1.07 (0.83,1.38) 0.595

Current 1.04 (0.83, 1.29) 0.745
Smoking

Never Reference

Former 1.02 (0.85, 1.24) 0.808 1.02 (0.85, 1.23) 0.799

Current 1.15 (0.85, 1.56) 0.361 1.28 (0.96, 1.72) 0.094

1.06 (1.03, 1.09) <0.001 1.06 (1.03, 1.08) <0.001

10 pack-years of smoking*

*
Model for pack-years includes adjustment for current and former smoking.
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Table 3

Summary of Average Annual TAC change (Agatston Score) in participants with prevalent TAC at baseline

Annual TAC change Women N (%) Men N (%) Total N (%0)

<0 242 (28.2) 201(27.9) 443 (28.1)
0to9 43 (5.0) 59 (8.2) 102 (6.5)
100 99 341 (39.8) 263(36.5) 604 (38.3)
100 to 199 138 (16.1) 89 (12.3) 227(14.4)
>200 93 (10.9) 109 (15.1) 202 (12.8)
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Table 4
Robust regression models for the change in TAC over time among participants with prevalent TAC at
baseline.
Robust Regression Model 1" (n=1578) Robust Regression Model 2 (n=1550)
Variable

Difference in average progression (95%

Difference in average

Cl) P value progression P value
Scanner type change
EBCT to EBCT Reference
EBCT to MDCT -16.8 (-41,7.4) 0.173 -17 (-41.6,7.5) 0.174
MDCT to MDCT -23(-31.7,-14.3) <0.001 -25.2 (-35.4, -15) <0.001
Follow-up time 18.8 (13.8, 23.8) <0.001 19.1 (14, 24.2) <0.001
Age (10 year) 7.9 (2.5,13.3) 0.004 8.1(2.4,13.7) 0.005
BMI 0.3(-0.6,1.2) 0.512
Systolic blood pressure (10 mm Hg) 2.6 (0.6, 4.5) 0.01 2.6 (0.7, 4.6) 0.009
Diastolic blood pressure (10 mm Hg) 1.6 (-2.6,5.7) 0.465
LDL-C (10 mg/dL) -16(-3,-0.2) 0.028
HDL-C (10 mg/dL) -0.3(-3.3,2.7) 0.838
Log triglycerides (log mg/dL) 4.0 (-4.4,12.5) 0.347
Fibrinogen (mg/dL) 0.1(0.0,0.1) 0.048
Log CRP (log mg/L) 2.0(-1.9,5.8) 0.316
Male gender -2.1(-10.7,6.5) 0.632
Race
White Reference
Chinese -9.6 (-24.9,5.7) 0.217 -5.9 (-21.5, 9.6) 0.453
African American -9.7(-21.1,1.7) 0.097 -18.4 (-30.2, —6.6) 0.002
Hispanic -14.8 (-27.2,-2.3) 0.02 -14.8 (-27.5, -2) 0.023
Education
Less than high school Reference
High school -2.1(-133,9) 0.706
College -9.1(-23.7,55) 0.222
Graduate school -2.7 (-17.6,12.2) 0.723
Income
< 50,000 Reference
50,000-100,000 3.1(-8.4,14.7) 0.593
>100,000 3.5 (-8, 14.9) 0.551
Antihypertensive medication 55(-3.1,14.1) 0.212
Lipid-lowering medication 19.7 (9.8, 29.5) <0.001 18.8 (8.8, 28.9) <0.001
Diabetes status
Normal/ Impaired fasting glucose Reference
Treated/Untreated Diabetes 12.9 (1.2, 24.7) 0.031 15.5 (3.5, 27.5) 0.012
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Variable

Robust Regression Model 1" (n=1578)

Robust Regression Model 2 (n=1550)

Difference in average progression (95%

Difference in average

Cl) P value progression P value
Family history of heart attack 6(-2.9,14.9) 0.184
Creatinine, mg/dL
<=0.9 -3.9(-15.3,7.6) 0.505
1 Reference
>=1.1 -7.7 (-20.5, 5) 0.236
Alcohol
Never Reference
Former -3.2(-15.7,9.4) 0.621
Currrent -3.4(-14.1,7.4) 0.54
Smoking
Never Reference
Former 5.8 (4.6, 16.3) 0.274 7.1(-3.4,17.5) 0.184
Current 20.6 (4.6, 36.6) 0.012 27 (10.9, 43) 0.001
10 pack-years of smoking -05(-2.1,12) 0.588 -0.9 (-2.5,0.8) 0.302

*
Model 1 adjusted for scanner type change (EBCT to EBCT vs. EBCT to MDCT vs. MDCT to MDCT), age and follow-up time.

TModeI for pack-years also controls for smoking status (never, former, current).
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