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We read with great interest the recent publication of Kubota
et al. that investigated the association between metabolic syn-
drome and plasma biomarkers with abdominal aortic aneu-
rysm (AAA) risk [1]. Metabolic syndrome is defined by the
presence of at least three metabolic disorders including central
obesity, low high-density lipoprotein cholesterol, hyperten-
sion, hypertriglyceridemia, or abnormal glucose metabolism
[2]. Among these metabolic disorders, low high-density lipo-
protein cholesterol, obesity, hypertension, and hypertriglycer-
idemia have been previously identified as risk factors for AAA
[3e6]. However, diabetes is paradoxically negatively associ-
ated with AAA; the prevalence, the incidence, the AAA size,
and the risk of rupture being lower in diabetic patients
compared to nondiabetics [7]. The cellular and molecular
mechanisms underlying this negative association are complex
and not yet fully understood.

In their study, Kubota et al. found that fasting serum glucose
was inversely associated with AAA, an observation concordant
with other studies revealing an inverse association between
short- and long-term blood glucose levels and AAA [1,8,9]. More-
over, no significant association between fasting serum insulin and
AAAwas observed [1]. Type 2 diabetes, which accounts for almost
90% of diabetic subjects, is characterized by insulin resistance
associated with defects in insulin secretion [10]. Although the as-
sociation between blood glucose and AAA is well known, the link
between insulin and AAA has been so far poorly investigated.
Interestingly, a study revealed a positive correlation between C-
peptide (which reflects endogenous insulin secretion) and AAA
diameter in type 2 diabetic patients [11]. We recently found that
C-peptide, insulin concentration, and insulin resistance index
were significantly higher in patients with large AAA
(diameter > 50 mm) compared to patients with smaller AAA
(<50 mm) [12]. While the protective effect of diabetes may be,
at least partly, due to the impact of hyperglycemia on the aortic
wall [7], epidemiological and experimental studies suggest a
pathogenic effect of insulin resistance. Indeed, the use of insulin
sensitizer drugs such as biguanides and thiazolidinediones is
associated with a lower risk of developing aneurysm in human
[13]. This was confirmed in several AAA animal models where
the administration of these drugs was associated with a decreased
aortic dilatation, with a better preservation of the extra-cellular
matrix and a decreased inflammatory cell infiltration [14,15].

Interestingly, Kubota et al. found that patients with metabolic
syndrome had an increased risk of AAA compared to those
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without metabolic syndrome [1]. The risk of AAA increased with
a greater number of nonglucose metabolic syndrome compo-
nents. These results are in accordance with the global protective
effect of diabetes on AAA pathophysiology [7]. Intriguingly,
plasma leptin concentration was inversely associated with AAA
occurrence [1]. Elevated leptin concentration is usually associated
with obesity [16], and several studies have identified obesity as a
risk factor for AAA [4,17]. The authors hypothesize that the inverse
association between leptin and AAA occurrence could potentially
be explained by the fact that high leptin level predicts increased
risk for diabetes [18]. However, after excluding diabetic patients,
leptin was sill inversely associated with AAA [1]. It would be of in-
terest for the readers if the authors could provide further explana-
tions on the unexpected inverse association between leptin and
AAA.

All in all, the recent publication of Kubota et al. provides new in-
sights in the association between metabolic syndrome and AAA.
Metabolic syndrome regroups various metabolic disorders, each
potentially having a differential impact on AAA formation. This
study confirmed the negative association between hyperglycemia
and AAA formation and corroborated the nonglucose parameters
of the metabolic syndrome as risk factors of AAA. The link between
AAA and insulin resistance is still poorly known, and we truly
believe that further studies in the field could provide new insights
in AAA pathophysiology and help to identify new therapeutic
targets.
References

[1] Kubota Y, Folsom AR, Pankow JS, Wagenknecht LE, Tang W. Diabetes-related
factors and abdominal aortic aneurysm events: the Atherosclerotic Risk in
Communities Study. Ann Epidemiol 2018;28(2):102e106.e1.

[2] Dearborn JL, Schneider AL, Sharrett AR, Mosley TH, Bezerra DC, Knopman DS,
et al. Obesity, insulin resistance, and incident small vessel disease on magnetic
resonance imaging: atherosclerosis risk in communities study. Stroke
2015;46(11):3131e6.

[3] Brown LC, Powell JT. Risk factors for aneurysm rupture in patients kept under
ultrasound surveillance. UK Small Aneurysm Trial Participants. Ann Surg
1999;230(3):289e96. discussion 96e97.

[4] Golledge J, Clancy P, Jamrozik K, Norman PE. Obesity, adipokines, and abdom-
inal aortic aneurysm: Health in Men study. Circulation 2007;116(20):2275e9.

[5] Golledge J, van Bockxmeer F, Jamrozik K, McCann M, Norman PE. Association
between serum lipoproteins and abdominal aortic aneurysm. Am J Cardiol
2010;105(10):1480e4.

[6] Wanhainen A, Bergqvist D, Boman K, Nilsson TK, Rutegard J, Bjorck M.
Risk factors associated with abdominal aortic aneurysm: a population-
based study with historical and current data. J Vasc Surg 2005;41(3):
390e6.

[7] Raffort J, Lareyre F, Clement M, Hassen-Khodja R, Chinetti G, Mallat Z. Diabetes
and aortic aneurysm: current state of the art. Cardiovasc Res 2018;114(13):
1702e13.

http://refhub.elsevier.com/S1047-2797(18)30906-2/sref1
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref1
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref1
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref1
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref2
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref2
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref2
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref2
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref2
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref3
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref3
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref3
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref3
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref3
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref4
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref4
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref4
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref5
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref5
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref5
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref5
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref6
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref6
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref6
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref6
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref6
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref7
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref7
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref7
http://refhub.elsevier.com/S1047-2797(18)30906-2/sref7
http://crossmark.crossref.org/dialog/?doi=10.1016/j.annepidem.2018.11.004&domain=pdf
www.sciencedirect.com/science/journal/10472797
https://doi.org/10.1016/j.annepidem.2018.11.004
https://doi.org/10.1016/j.annepidem.2018.11.004
https://doi.org/10.1016/j.annepidem.2018.11.004


Letter to the Editor / Annals of Epidemiology 31 (2019) 75e7676
[8] Le MT, Jamrozik K, Davis TM, Norman PE. Negative association between infra-
renal aortic diameter and glycaemia: the Health in Men Study. Eur J Vasc
Endovasc Surg 2007;33(5):599e604.

[9] Kristensen KL, Dahl M, Rasmussen LM, Lindholt JS. Glycated hemoglobin is
associated with the growth rate of abdominal aortic aneurysms: a substudy
from the VIVA (Viborg Vascular) randomized screening trial. Arterioscler
Thromb Vasc Biol 2017;37(4):730e6.

[10] Stumvoll M, Goldstein BJ, van Haeften TW. Type 2 diabetes: principles of path-
ogenesis and therapy. Lancet 2005;365(9467):1333e46.

[11] Taimour S, Zarrouk M, Holst J, Rosengren AH, Groop L, Nilsson PM, et al. Aortic
diameter at age 65 in men with newly diagnosed type 2 diabetes. Scand Car-
diovasc J 2017;51(4):202e6.

[12] Lareyre F, Moratal C, Zereg E, Carboni J, Panaïa-Ferrari P, et al. Association of
abdominal aortic aneurysm diameter with insulin resistance index. Biochemia
Med (Zagreb) 2018;28(3):030702.

[13] Hsu CY, Su YW, Chen YT, Tsai SH, Chang CC, Li SY, et al. Association
between use of oral-antidiabetic drugs and the risk of aortic aneu-
rysm: a nested case-control analysis. Cardiovasc Diabetol
2016;15(1):125.

[14] Fujimura N, Xiong J, Kettler EB, Xuan H, Glover KJ, Mell MW, et al. Metformin
treatment status and abdominal aortic aneurysm disease progression. J Vasc
Surg 2016;64(1):46e54.e8.

[15] Golledge J, Cullen B, Rush C, Moran CS, Secomb E, Wood F, et al. Peroxisome
proliferator-activated receptor ligands reduce aortic dilatation in a mouse
model of aortic aneurysm. Atherosclerosis 2010;210(1):51e6.

[16] Enriori PJ, Evans AE, Sinnayah P, Cowley MA. Leptin resistance and obesity.
Obesity (Silver Spring) 2006;14(Suppl 5):254Se8S.

[17] Long A, Bui HT, Barbe C, Henni AH, Journet J, Metz D, et al. Prevalence of
abdominal aortic aneurysm and large infrarenal aorta in patients with acute
coronary syndrome and proven coronary stenosis: a prospective monocenter
study. Ann Vasc Surg 2010;24(5):602e8.

[18] McNeely MJ, Boyko EJ, Weigle DS, Shofer JB, Chessler SD, Leonnetti DL, et al.
Association between baseline plasma leptin levels and subsequent devel-
opment of diabetes in Japanese Americans. Diabetes Care 1999;22(1):
65e70.
Juliette Raffort, MD, PhD*, Giulia Chinetti, PhD
Department of Clinical Biochemistry

University Hospital of Nice
Nice, France

Universit�e Côte d’Azur
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