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Abstract

INTRODUCTION—Abdominal Aortic Aneurysm (AAA) is a common progressive disease and a 

significant cause of morbidity and mortality. Prior investigations have shown that diabetes mellitus 

(DM) may be relatively protective of AAA incidence and growth. The Non-invasive Treatment of 

Aortic Aneurysm Clinical Trial (N-TA3CT) is a contemporary study of small AAA growth which 

provides a unique opportunity to validate and explore the effect of DM on AAA. Confirming 

the effect of DM on AAA growth in this study may present opportunities to explore for clues to 

potential biologic mechanisms as well as inform current patient management.
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METHODS—This is a secondary analysis examining the association of diabetes and aneurysm 

growth within N-TA3CT: a placebo-controlled multicenter trial of doxycycline in 261 patients 

with AAA maximum transverse diameters (MTD) between 3.5cm and 5cm. The primary outcome 

is the change in the MTD from baseline as determined by CT scans obtained during the trial. 

Secondary outcome is the growth pattern of the AAA. Baseline characteristics and growth patterns 

were assessed with t-tests (continuous) or chi-square tests (categorical). Unadjusted and adjusted 

longitudinal analyses were performed with a repeated measures linear mixed model to compare 

AAA growth rates between diabetic patients and non-diabetic patients.

RESULTS—Of 261 patients, 250 subjects had sufficient imaging and were included in this 

study. There were 56 (22.4%) with diabetes and 194 (77.6%) without. Diabetes was associated 

with higher BMI and increased rates of hypercholesterolemia and coronary artery disease (p< 

0.05). Diabetes was also associated with increased frequency of treatment for atherosclerosis 

and hypertension including treatment with statin, angiotensin-converting enzyme inhibitor, ARB, 

anti-platelet, and diuretic therapy (p< 0.05). Baseline MTD was not significantly different 

between those with (4.32 cm) and without diabetes (4.30 cm). Median growth rate for diabetic 

patients was 0.12 cm/year (IQR 0.07-0.22) and 0.19 cm/year (IQR 0.12-0.27) in patients without 

diabetes, which was significantly different on unadjusted analysis (p<0.0001). Diabetes remained 

significantly associated with AAA growth after adjustment for other relevant clinical factors (coef 

−0.057; p<0.0001).

CONCLUSIONS—Patients with diabetes have more than a 35% reduction in the median growth 

rates of AAA despite more severe concomitant vascular co-morbidities and similar initial sizes of 

aneurysms. This effect persists and remains robust after adjusted analysis; and slower growth rates 

may delay the time to reach repair threshold. Rapid growth (>0.5 cm/year) is infrequent in diabetic 

patients.

Table of Contents Summary

In this retrospective analysis of a prospective, multicenter double-blind placebo-controlled trial, 

diabetic patients with abdominal aortic aneurysms exhibited slower aneurysm growth compared 

to non-diabetic patients. The diagnosis of diabetes is associated with an overall reduction in 

aneurysm growth rate despite more severe concomitant vascular co-morbidities and similar initial 

sizes of aneurysms.
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INTRODUCTION

Abdominal Aortic Aneurysm (AAA) is a common progressive disease affecting over 

1,000,000 people in the United States with a prevalence ranging from two to eight 

percent.1,2 It is a significant cause of morbidity and mortality, particularly in the elderly 

population.3 Risk factors for AAA incidence largely coincide with those of atherosclerosis.1 

Although diabetes mellitus (DM) is a leading risk factor in atherosclerotic vascular disease, 

it may not exacerbate the AAA. Some but not all prior epidemiologic studies have 

demonstrated a negative association with AAA incidence, diameter, and growth.4–8 There 
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is no consensus on why AAA may be resistant to the pathologic vascular consequences of 

DM. Investigation of this apparent paradoxical relationship has the potential to better direct 

investigations into understanding the biology of AAA growth with the hope of identifying 

targets for intervention. Further, understanding how these diseases interact may be important 

to the design considerations of future studies of AAA growth, particularly interventional 

trials. We performed a retrospective analysis of the association of diabetes with aneurysm 

growth based on a recently published clinical trial of patients with AAA.

METHODS

Data Source

The Non-invasive Treatment of Aortic Aneurysm Clinical Trial (N-TA3CT, NCT01756833) 

is a double-blind placebo-controlled trial of 261 (22% with diabetes) patients ages 55 

and older with AAAs at enrollment between 3.5cm and 5cm for men and 3.5 cm to 

4.5 cm for women investigating the effects of doxycycline on aneurysm growth over a 24-

month period.9,10 Designed with conservative assumptions of AAA measurement reliability 

to have 85 informative patients at trial conclusion, N-TA3CT was expected to have a 

90% probability of detecting a 40% difference in growth between treated and untreated 

patients. Follow-up included abdominal CT imaging and serum and plasma collection 

scheduled every 6 months.9 In N-TA3CT, doxycycline had no effect on aneurysm growth.10 

After enrollment qualification based on initial CT imaging review, baseline clinical and 

demographic data were collected as well as peripheral blood specimens. Patients were 

followed for at least 24 months or until completion of the study, aneurysm repair, or study 

termination. Imaging of the aorta with CT scan and phlebotomy were scheduled every 6 

months during follow-up.

Study protocol was approved by IRBs at all clinical sites, core laboratories and coordinating 

centers. Informed consent was obtained from all participants.

Growth Rate Assessment

CT image acquisition protocol was standardized across sites with image slice thickness 

requirements of ≤ 2.5 mm. AAA maximum transverse diameter (MTD) was evaluated at the 

Imaging Core Laboratory (ICL) at the University of Wisconsin, Madison. A single reader 

used the double oblique technique to measure the MTD.9,11,12 Patients were included in 

our primary growth analysis if there were at least 2 CT scans of the abdomen available for 

analysis in the ICL. MTD growth rates were calculated based on estimation from a linear 

regression slope of all available CT scans and were expressed as centimeters of growth per 

year (cm/yr).

Growth Pattern Assessment

A detailed characterization of growth patterns has been described for the N-TA3CT 

participants.13 Subjects with a baseline CT scan and at least 3 additional CT scans through 

at least 18 months were included in the growth pattern analysis. Regression modelling of 

aneurysm diameter on time and growth pattern characterization was performed as defined by 
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Olson et al.13 If subjects did not have linear growth, they were subsequently sub-categorized 

into exponential growth, staccato growth, or indeterminate growth patterns.

Statistical Analysis

Descriptive statistics were compared between clinical groups with t-tests to test 

continuous variables. Biomarkers (C-reactive protein, MMP-9, and serum amyloid A) were 

logarithmically transformed if necessary to stabilize variance (Supplemental Figures 1a–d). 

Chi-square tests were used to assess categorical variables. Significance was set to ≤ 0.05 

(two-sided). Unadjusted and adjusted analysis of aneurysm growth were performed using 

a linear mixed-effects model by restricted maximal likelihood (REML) to account for the 

covariance structure in the repeated measure data. Aneurysm MTD was the dependent 

variable. The interaction of time of imaging study following randomization with each 

corresponding covariate represented its effect on MTD change over time, or aneurysm 

growth. Adjusted growth analysis for diabetic patients was performed with potential 

confounders and the interaction of diabetes with doxycycline therapy. Covariates were 

selected if hypothesized in other literature to have a possible association with AAA diameter 

and growth. In addition to the presence of DM and doxycycline therapy, the model contained 

time between each CT scan, sex, smoking, chronic obstructive pulmonary disease (COPD), 

angiotensin receptor blocker (ARB), body mass index (BMI), beta blockers, and statin as 

prespecified variables. Given that this was a post-hoc exploratory subgroup analysis of a 

randomized control trial, no power calculations were conducted.

RESULTS

Study Population

Of 261 patients, 250 subjects had at least two CT scan images evaluated during the trial to 

allow for growth rate measurements and were included in this study. Of this group, there 

were 56 (22.4%) patients with diabetes and 194 (77.6%) without diabetes as self-reported. 

The clinical characteristics of the population at entry are listed in Table I. The diagnosis 

of diabetes was associated with higher BMI and increased rates of hypercholesterolemia, 

and coronary artery disease (CAD), and lower rates of cancer (p< 0.05). Diabetes was also 

associated with increased frequency of treatment for hypercholesterolemia and hypertension 

including treatment with statin, angiotensin-converting enzyme (ACE) inhibitor, ARB, any 

anti-platelet, and diuretic therapy (p< 0.05). At study entry, aneurysm MTD was not 

significantly different between groups (p=0.67). The circulating concentrations of the three 

inflammatory biomarkers were not significantly different between groups.

Unadjusted Effect of Individual Characteristics on Maximum Transverse Diameter Growth 
of Small Aortic Aneurysms

In addition to diabetes mellitus, several of the baseline characteristics of AAA patients 

have been shown or hypothesized to modify growth of the AAA. We performed unadjusted 

modeling of the effect of the selected baseline characteristics on the growth of the aneurysm 

using a linear mixed-effects model by REML. This modeling was selected to account for 

the repeated measures of the data in each individual and the variable intervals between 

the CT images. In these unadjusted analyses, many of these factors were associated with 
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significant modification of the growth of the AAA during N-TA3CT as shown in Table 

II. Reported female gender (p=0.01) and those reporting active smoking at enrollment 

(p =0.0001; compared to former and never smoking) were significantly associated with 

increased aneurysm growth. Diabetes (p<0.0001), BMI (p<0.01), ARB therapy (p<0.0001), 

and statin therapy (p<0.0001) were associated with decreased aneurysm growth. There 

was no statistically significant unadjusted effect of COPD, prior smoking, or beta-blocker 

therapy on the rate of AAA growth during the study.

Effect of Diabetes on Maximum Transverse Growth of Small Aortic Aneurysms

Mean AAA MTD growth in those with diabetes was 0.15 cm/yr ±0.13 and in those without 

diabetes was 0.21 cm/yr ± 0.14. Median growth rate for patients with diabetes was 0.12 

cm/yr (IQR 0.07-0.22) and for patients not diagnosed with diabetes was 0.19 cm/yr (IQR 

0.12-0.27). The distributions of the calculated growth rates are as shown in Figure 1. The 

distribution is shifted to the left in patients with a diagnosis of diabetes and there are fewer 

patients with relatively rapid growth rates.

The effect of diabetes on growth of these small aortic aneurysms was evaluated in a 

adjusted model using covariates which were suspected or known to have an effect on 

AAA growth. The variables included in the model were sex, COPD, BMI, randomization 

to doxycycline treatment, smoking status, and treatment at enrollment with ARBs, beta-

blockers or statins. We also included an interaction term of doxycycline with diabetes. In 

the adjusted analysis, a diagnosis of diabetes remained significantly associated with slower 

AAA growth (p<0.0001). The interaction of diabetes with doxycycline therapy on MTD was 

not significant (p=0.08).

Effect of Diabetes on Aneurysm Growth Patterns

Of the 261 patients, 214 had sufficient imaging for growth pattern analysis. Of this group, 

there were 163 without diabetes (76.2%) and 51 (23.8%) patients with diabetes. Those with 

diabetes exhibited significantly different growth patterns compared to those without as seen 

in Table III (p<0.05). The growth patterns of patients with diabetes and those without appear 

to have a similar small proportion of patients that are characterized as exponential (4%) or 

staccato (4% and 3%, respectively). Like those free of diabetes (75%), most of the patients 

with diabetes (53%) demonstrated a linear growth pattern. However, proportionally more 

of the patients with diabetes had indeterminate growth patterns (40%) compared to those 

without diabetes (19%).

Predicting the Effect of Diabetes on Growth to Clinical Threshold for Repair

We have previously demonstrated that the vast majority of the patients with aneurysms in 

the size range enrolled in N-TA3CT grow with a pattern that is best described as linear.13 

Among the patients with diabetes, the growth patterns were similar although more patients 

are categorized as indeterminate and fewer categorized as linear. Under the assumption of 

linear growth using median growth rates for men and women in N-TA3CT, we modeled the 

effect of a diagnosis of diabetes in a patient with a small aortic aneurysm assuming an initial 

diameter of 4.3 cm (median baseline diameter of patients enrolled in N-TA3CT). In men, 

a patient without a diagnosis of diabetes will cross the threshold for repair (5.5 cm) in 6.7 
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years while a patient with diabetes will reach that threshold in approximately 10.9 years 

(Figure 2a). In women, patients without diabetes will reach the threshold for repair (5.0 cm) 

typically in 3.7 years, while those with diabetes will need repair in 5.0 years, reflecting 

a faster growth rate of women included in N-TA3CT as well as the lower threshold for 

intervention (Figure 2b).

DISCUSSION

In the patients with aneurysms not large enough to be excluded from this multicenter 

randomized trial, a diagnosis of diabetes is associated with a 37% reduction in AAA 

maximal transverse diameter (MTD) median growth. The distribution of growth rates of 

aneurysms in patients with diabetes was distinct from the patients without diabetes, being 

more tightly grouped toward lower growth rates (Figure 1). None of the patients with 

diabetes had a growth rate of greater than 0.5 cm/yr compared to the 5% of patients free 

of diabetes that demonstrated this relatively fast growth rate. In patients with diabetes, the 

growth was dominantly linear, although there were more patients with no detectable growth 

(less than 0.05 cm/yr) over the course of the study which increased the proportion that had 

an indeterminate growth pattern.

A reduced incidence of AAA in patients with diabetes was first demonstrated by Lederle 

et al. Other large population studies have also shown no difference or reduced incidence of 

AAA.4,5,14 No studies have associated increased growth of the aneurysm with diabetes,15,16 

and a few have shown slower aneurysm growth anywhere between 0.001 cm/yr and 0.2 

cm/yr.7,17,18 Our study’s growth rate difference between those with and without diabetes 

(−0.07 cm/yr) is larger than that estimated by the RESCAN investigators in a meta-analysis 

of 18 longitudinal studies representing more than 15,000 patients.17 The ability to identify 

a difference in the relatively small N-TA3CT cohort may be attributed to the exclusive use 

of CT scan imaging, the central measurement techniques of the imaging core laboratory 

and low attrition rates of the study participants. These findings support the N-TA3CT study 

design assumptions that these techniques have sufficient power to detect aortic MTD growth 

differences of at least 40% over 2 years of follow-up.9

The patients with diabetes enrolled in N-TA3CT demonstrated more frequent concomitant 

co-morbidities, including comorbidities related to atherosclerotic vascular disease. 

Treatment for hyperglycemia and vascular comorbidities results in more drug-class therapies 

than the patients without diabetes and some of these therapies may independently modify 

AAA growth. In this cohort, we found that patients with diabetes were more likely to be 

treated with ARB, ACE-inhibitors, statins, anti-platelet agents, diuretics, and beta blockers 

than patients without diabetes. Patients with diabetes were also found to have a higher 

BMI as well as more frequent diagnoses of CAD, CHF, and hypercholesterolemia. In the 

N-TA3CT, metformin (or other hypoglycemic therapy) use was not specifically collected 

during the trial. Without these data, we cannot analyze the effects of DM on AAA growth 

in the context of variations in DM management regimens. There already exist preclinical 

and retrospective evaluations of large groups of AAA patients which suggest that metformin 

therapy may contribute to the effect of diabetes slowing AAA growth.19–22 Based on these 

studies, there are ongoing clinical trials which are evaluating the potential for metformin 
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to alter AAA growth in patients without diabetes.23–25 The effect of DM on AAA growth 

likely has a more complex mechanism than explained by metformin alone.26 We anticipate 

that these findings can form the basis for further mechanistic studies of the effect of 

diabetes on AAA growth, including analysis of additional biomarkers in patients within 

N-TA3CT.6,27,28

On unadjusted analysis, several baseline factors in addition to diabetes were significantly 

associated with altered growth rates of AAA during the trial. This includes BMI, female sex, 

active smoking, and treatment with ARB or statins. These variables and others that were 

thought to be potentially associated with aneurysm growth were included in a mixed linear 

model with the primary variable of interest, the effect of diabetes on the change in diameter 

over time.29–31 The effect of diabetes on AAA growth remained statistically significant and 

robust in this adjusted model. A recent randomized control trial found no effect of ARB 

use on AAA growth.32 The relationship between statin therapy and AAA growth presents 

numerous challenges to validate particularly in the context of the known clinical benefits not 

related to AAA growth, and no randomized, controlled trial exists or is planned.33

The differences in growth rates observed for patients with diabetes have significant 

implications regarding future aneurysm management. Slower growth may result in a delay 

in reaching the threshold for aneurysm repair by several years. Projecting central tendency 

does not account for the entire distribution of growth rates in groups. Nevertheless, none of 

the patients with diabetes in this study had rapid aneurysm growth (> 0.5 cm/yr), whereas 

5% of those without diabetes demonstrated this fast growth rate. Consideration of longer 

imaging intervals in patients with diabetes may warrant additional investigation. Whether 

these slower growth rates will have an effect on the risk of rupture has not been studied, 

and no ruptures of either group with AAA as enrolled in N-TA3CT were seen in 2 years of 

follow-up.

There are several hypotheses that may explain the finding that patients with diabetes 

are more resistant to aneurysm formation and growth in addition to the potential effects 

of metformin. Those with diabetes have been shown to exhibit stiffer arterial walls 

as a result of increased extracellular matrix volume as well as matrix non-enzymatic 

glycation.34–37 These glycated matrices are associated with resistance to MMP-mediated 

proteolysis.34,35 Induced hyperglycemia has been shown to reduce aneurysm growth in 

animal models.6 Kristenson et al. also demonstrated a significant inverse relationship 

between HbA1C levels and AAA growth in human subjects.28 It is also hypothesized 

that aortic aneurysm intraluminal thrombus in diabetes is more resistant to thrombolysis 

and subsequently contributes some anti-proteolytic effects while simultaneously exerting a 

mechano-protective effect on the adjacent aneurysmal aortic wall.36–38

This study has several limitations. The original N-TA3CT trial was not designed to compare 

patients with diabetes to those without. There were many differences in the characteristics 

of these two groups. Diabetes medication histories were not collected. Additionally, clinical 

hemoglobin HbA1C values were not collected, limiting this study’s ability to evaluate the 

effect of persistent hyperglycemia on AAA growth. Baseline inflammatory markers were 

not different between those with diabetes and those without, but a detailed investigation of 
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the relationship of inflammatory markers to AAA growth rate between these groups may be 

worth additional investigation.

CONCLUSION

In a prospective trial of small AAA, a diagnosis of diabetes was associated with an overall 

reduction in aneurysm growth rate despite more severe concomitant vascular co-morbidities 

and similar initial sizes of aneurysms. The distribution of growth rates was generally similar 

to those with diabetes but lacked patients with relatively fast growth.
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ARTICLE HIGHLIGHTS

Type of Research:

Retrospective subgroup analysis of a clinical trial

Key findings:

Of 261 patients, 250 had sufficient imaging for analysis. There were 56 (22.4%) patients 

affected by diabetes and 194 (77.6%) not affected. The median aneurysm growth rate was 

37 percent slower in those with diabetes (0.12 cm/yr IQR 0.07-0.22) than without (0.19 

cm/yr IQR 0.12-0.27). This difference was highly significant after multiple adjustments 

in a mixed linear model (p<0.001)

Take home Message:

The diagnosis of diabetes was associated with an overall reduction in aneurysm growth 

rate despite more severe concomitant vascular co-morbidities and similar initial sizes 

of aneurysms. Diabetic patients’ growth rates were shifted to the left and reduced in 

frequency of patients with relatively fast growth.
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Figure 1: Aneurysm Growth Rate Distribution
The distributions of the growth rates as calculated by linear regression are demonstrated by 

histogram above and the box and whisker plot below with the non-diabetic group on the 

left and diabetics on the right. Those with a diagnosis of diabetes exhibited a mean growth 

rate of 0.15 cm/yr (±0.13) and median rate of 0.12 cm/yr (IQR 0.07-0.22). Those without a 

diagnosis of diabetes exhibited a mean growth rate of 0.21 cm/yr (±0.14) and median rate of 

0.19 cm/yr (IQR 0.12-0.27).
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Figure 2. Predicting Aneurysm Repair by Diabetes in Men and Women
a and b. Under the assumption of linear growth, we modeled the effect of a diagnosis of 

diabetes in a patient with a small aortic aneurysm assuming and initial diameter of 4.3 

cm (median baseline diameter of patients enrolled in N-TA3CT) applying yearly median 

growth rates as calculated by linear regression. Aneurysm growth in those with a diagnosis 

of diabetes is represented by a red line and growth in those without a diagnosis of diabetes 
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is represented by a blue line. The vertical black lines represent the points in time at which 

repair thresholds are projected to be met (5.5 cm in men and 5 cm in women).
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Table I.

Baseline characteristics: Non-diabetics and Diabetics

Characteristic No history of Diabetes
(N=194)
Mean (±SD); N(%)
Median (IQR)

History of Diabetes
(N=56)
Mean (±SD); N(%)
Median (IQR)

Total
(N=250)
Mean (±SD); N(%)
Median (IQR)

Age 71 (±7.6) 70 (±6.5) 71 (±7.3)

Sex

 Male 165 (85%) 50 (89%) 215 (86%)

 Female 29 (15%) 6 (11%) 35 (14%)

BMI** 28.4 (±5.2) 31.2 (±4.4) 29 (±5.1)

Race

White 176 (90.7%) 53 (94.6) 229 (91.6%)

Non-white 18 (9.3%) 3 (5.4%) 21 (8.4%)

Smoking

 Never used 15 (7.7%) 4 (7.1%) 19 (7.6)

 Current user/quit in last year 69 (35.6%) 15 (26.8%) 84 (33.6%)

 Former user 110 (56.7%) 37 (66.1%) 147 (58.8%)

Hypercholesterolemia* 145 (74.7%) 51 (91.1%) 196 (78.4%)

CAD* 74 (38.1%) 30 (53.6%) 104 (41.6%)

Cancer* 70 (36.1%) 11 (19.6%) 81 (32.4%)

COPD 46 (23.7%) 13 (23.2%) 59 (23.6%)

Family history AAA 39 (20.1%) 8 (14.3%) 47 (18.8%)

Atrial Fibrillation 23 (11.9%) 9 (16.1%) 32 (12.8%)

CHF* 11 (5.7%) 8 (14.3%) 19 (7.6%)

Medications

 Statin** 151 (77.8%) 54 (96.4%) 205 (82.0%)

 Beta blocker 95 (49.0%) 35 (62.5%) 130 (52%)

 ACE inhibitor* 61 (31.4%) 26 (46.4%) 87 (34.8%)

 ARB* 29 (15%) 16 (28.6%) 45 (18%)

 CCB 43 (22.2%) 16 (28.6%) 59 (23.6%)

 Daily ASA 130 (67%) 45 (80.4%) 175 (70%)

 Other anti-platelet 33 (17.0%) 10 (17.9%) 43 (17.2%)

 Any anti-platelet* 137 (70.6%) 49 (87.5%) 186 (74.4%)

 Diuretic** 52 (26.8%) 29 (51.8%) 81 (32.4%)

Baseline MTD (cm) 4.30 (±0.41) 4.32 (±0.45) 4.30 (±0.42)

 Males 4.35 (±0.40) 4.34 (±0.47) 4.35 (±0.42)

 Females 3.97 (±0.32) 4.16 (±0.26) 4.00 (±0.32)

Repairs 19 (9.8%) 3 (5.4%) 22 (8.8%)
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Characteristic No history of Diabetes
(N=194)
Mean (±SD); N(%)
Median (IQR)

History of Diabetes
(N=56)
Mean (±SD); N(%)
Median (IQR)

Total
(N=250)
Mean (±SD); N(%)
Median (IQR)

Death 4 (2%) 1 (1.8%) 5 (2%)

 CRP (mg/L) 2.53 (1.19-4.68) 2.1 (1.31-3.82) 2.34 (1.20-4.56)

 MMP-9 (ng/mL) 38.90 (26.53-59.82) 34.43 (27.87-45.20) 37.86 (27.18-56.83)

 SAA (mg/L) 19.15 (10.80-40.40) 22.97 (14.04-40.66) 20.70 (12.04-40.40)

*
p<0.05

**
p<0.005

Interquartile range (IQR), standard deviation (SD)
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Table II.

Unadjusted Analysis: Clinical Characteristics and Growth Rate

Clinical Characteristic AAA Growth Rate without 
Clinical Characteristic (cm/yr)

Change in Growth Rate with 
Clinical Characteristic (cm/yr)

Clinical Characteristic*time
p-value

Randomized Doxycycline Rx   0.19   0.01   0.43

Diabetes   0.21 −0.06 <0.0001

Female sex   0.21 −0.02   0.01

Smoking current   0.19   0.05   0.0001

Smoking former   0.19 −0.02   0.66

COPD   0.19   0.00   0.24

ARB therapy   0.20 −0.06 <0.0001

Statin therapy   0.22 −0.03 <0.0001

Beta blocker therapy   0.20 −0.01   0.22

BMI (per kg/m2) −0.0019 <0.01

Unadjusted associations of clinical characteristics and the AAA growth rate in the N-TA3CT. Mean growth rates as calculated by linear regression. 
P-values presented for each clinical characteristic are derived from a linear mixed effects model on AAA growth. BMI is treated as a continuous 
variable – the effect on the AAA growth is presented as a linear coefficient.
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Table III.

Effect of Diabetes on Aneurysm Growth Patterns

Growth Pattern Non-Diabetic (n=163) Diabetic (n=51) Total (n=214)

Linear 122 (75%) 27 (53%) 149 (70%)

Indeterminate—No Growth 11 (7%) 10 (20%) 21 (10%)

Indeterminate—Growth 19 (12%) 10 (20%) 29 (14%)

Exponential 6 (4%) 2 (4%) 8 (4%)

Staccato 5 (3%) 2 (4%) 7 (3%)

Differences in growth patterns between diabetic and non-diabetics groups were statistically significant on chi-square analysis (p=0.025).
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