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Summary
The goal of our review was to evaluate the impact of lifestyle changes and medical therapy in slowing the growth of small abdominal aortic an-

eurysms (AAA), as well as to introduce current ideas for future treatment. No viable evidence was found that medical therapy can slow the growth of 
small AAAs. The beneficial role of propranolol, angiotensin-converting enzyme inhibitors and doxycycline in reducing the growth rate of AAA was ruled 
out by randomized controlled studies, whereas the efficiency of statins, macrolides and anti-platelet therapy remains controversial. On the other hand, 
smoking cessation is the only established lifestyle change that was effective in impeding the AAA expansion. Also, there are a considerable number of 
novel therapeutic strategies related to the problem, which still need to be evaluated in clinical trials, including administration of Cyclosporine A, gene 
therapy and mesenchymal stem cell treatment.

Keywords: abdominal aortic aneurysm, medical therapy, lifestyle changes, growth.

Sažetak
Cilj našeg rada je bio da ispitamo uticaj promena načina života i medikamentne terapije na usporavanje rasta aneurizmi abdominalne aorte (AAA) 

i da ukažemo na aktuelne ideje za budući tretman. Nismo pronašli zadovoljavajuće dokaze da medikamentna terapije može da uspori rast malih AAA. 
Randomizovane kontrolisane studije su opovrgle povoljnu uloga propranolola, inhibitora angiotenzin-konvertujućeg enzima i doksiciklina u smanjenju 
rasta AAA, dok je efikasnost statina, makrolida i anti-trombocitnih lekova i dalje sporna. Sa druge strane, prestanak pušenja je jedina promena u načinu 
života koja se pokazala efikasnom u usporavanju rasta AAA. Takodje, značajnom broju novih terapeutskih strategija za usporavanje rasta AAA predstoje 
klinička ispitivanja, uključujući primenu ciklosporina A, genetsku terapiju i lokalnu primenu mezenhimalnih matičnih ćelija.

Ključne reči: aneurizma abdominalne aorte, medikamentna terapija, način života, rast.

Introduction

Abdominal aortic aneurysm (AAA) is a disease with 
vague or absent symptoms, which can have catastrophic 
consequences. Its prevalence in elderly population rang-
es from 4.0% to 7.2%, with a strong male preponderance 
(9, 12, 30). In a population-based study the overall mor-
tality associated with AAA rupture was around 80%, 
with the majority of deaths occurring outside hospital 
(10). It is established that AAAs with a diameter ≥5.5 
cm have a high incidence of rupture, and thus should be 
treated either with open surgery or with endovascular 
aneurysm repair (EVAR) (19, 35).

Due to the increasing number of screening programs, 
there is a growing population of patients aged 65-80 
with a small AAA of 3.0 to 5.5 cm in diameter, which 
are considered safe for observation (11). As aneurysms 
grow over time, for instance, a 4.5 cm aneurysm would 
take 2.3 years on average to reach 5.5 cm in diameter, 
there is a need for non-invasive therapy that would sus-
pend the growth of small AAAs (39).

There is an abundance of preclinical studies using dif-
ferent approaches to impede the aneurysmal growth in 
animal models (15, 47). In contrast, clinical studies on 
the subject are scant and their results vary considerably 
(4, 21, 26, 38). The goal of our review was to evaluate the 
impact of lifestyle changes and medical therapy in slow-
ing the growth of small AAAs, and to introduce current 
ideas for future treatment.

The effectiveness of lifestyle changes

Smoking is the most important modifiable risk factor 
associated with development and expansion of AAA. A 
recent study including 567 patients from the Aneurysm 
Detection and Management (ADAM) trial showed that 
current smoking was a significant risk factor for ex-
pansion rate of AAA, aside from the elevated diastolic 
blood pressure (5). Also, smoking was the only risk fac-
tor The United Kingdom Small Aneurysmal Trial (UK-
SAT) linked with the increased growth rate of AAAs 
(8). Furthermore, in a systematic review by Lederle et al, 
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current smokers had a higher relative risk of abdominal 
aorta-related events than of coronary artery disease and 
cerebrovascular disease. Therefore, there is no doubt 
that the smoking cessation should be a standard course 
of action in patients with small AAAs. Several pharma-
ceutical agents were developed to help in this effort, va-
renicline being the most efficient one (20).

All the major guidelines recommend moderate physical 
activity for prevention and treatment of cardiovascular 
diseases (23, 46). Additionally, patients with prolonged 
sedentary lifestyle are more likely to develop AAA (49, 
52). Several small studies have shown benefits of physi-
cal exercise therapy in terms of cardiopulmonary fitness 
of patients, but without any effects on AAA growth (28, 
37, 44). There is an evident need for larger studies re-
garding this subject, however patient compliance could 
present as a major obstacle. 

The impact of cardiovascular risk reducing 
drugs

Early reports gave incentive to evaluate the effect of 
beta blockers on aneurysmal expansion process (29). 
Wilmink et al. used data from two major cohorts in 
a case control study to find no significant evidence of 
beta blockers influence on AAA growth rate (50). In 
Propranolol Aneurysm Trial Investigators (PATI) study 
548 patients with small AAAs were randomized to ei-
ther propranolol or placebo control group (40). Even 
though patients receiving propranolol were less likely to 
undergo elective aneurysmal repair, there was no sig-
nificant difference in growth rates of AAA between the 
groups. Patients with slow-growing AAAs and patients 
with previously prescribed beta blockers were not in-
cluded in this trial. The only two randomized control 
trials (RCT) on the subject showed that propranolol was 
poorly tolerated in standard dosage, (31, 40) thus leav-
ing the possibility of other beta blockers being more ef-
fective in reducing the AAA growth.

Two large retrospective studies concluded that even 
though angiotensin converting enzyme (ACE) inhibi-
tors reduce the inflammation in the aneurysmatic tis-
sue, they do not affect the aneurysmal growth rate (27, 
45). On the other hand, in a prospective study of 1701 
participants in UKSAT trial, the use of ACE inhibitors 
was linked with a significant increase in AAA growth 
rate (43). In addition, another large case control study 
found that ACE inhibitor use decreases aortic wall stiff-
ness and increases collagen turnover, further suggesting 
the negative role of ACE inhibitors in aneurysmatic dis-
ease of abdominal aorta (50).

No association was found between other classes of anti-
hypertensive drugs and expansion rate of AAA (5, 50).

Apart from their original effect of reducing cholester-
ol levels in blood, statins also decrease the activity of 
proteolytic enzymes in the aneurysmal tissue (51). To 
this day the role of statins in slowing the aneurysmal 
growth has been controversial (18). A meta-analysis by 
Twine et al. found insufficient evidence to confirm the 
restraining effect of statins on AAA growth (48). How-
ever, four high-quality studies from this review reported 
no significant difference in aneurysmal growth between 
the statin and the control group. Another more recent 
meta-analysis of 11 observational comparative studies 
showed that statin therapy was efficient in decreasing 
the growth rate of AAAs, especially those with the base-
line diameter >3.6 cm. Nevertheless, there are still no 
RCTs on the subject to resolve the dilemma.

Anti-platelet therapy is associated with good outcomes 
in patients with cardiovascular disease (2). However, 
evidence on the influence of antiplatelet therapy on an-
eurysmal growth is limited. A case control study, con-
ducted on 167 patients, reported that the growth rate of 
AAAs with a diameter of 4.0 to 4.9 mm is reduced in pa-
tients on anti-platelet therapy (32). On the other hand, 
analyses based on the data from large screening stud-
ies showed that there was no link between antiplatelet 
drugs and AAA growth rate (5, 43). It is still unclear if 
standard antithrombotic doses of aspirin are sufficient 
for any notable effects on AAA expansion.

The role of antibiotics

Tetracyclines are broad-spectrum antibiotics, which 
also inhibit the production of proteolytic enzymes and 
reduce the level of inflammation in human tissue (41). 
Several small RCTs provided promising results of short-
term doxycycline treatment in slowing AAA growth (3, 
36). In contrast, a later multicentre RCT reported that 
patients using doxycycline had an increased expansion 
rate of AAA over time, implying the negative effect of 
tetracycline therapy on patients with AAA (34).

Early reports, which suggested that chlamydial infec-
tion had a considerable role in formation of AAA, led 
to a hypothesis for macrolides efficacy in treatment of 
small AAAs (24, 25). Two small-sample RCTs asso-
ciated roxithromicyn administration with a decrease 
in AAA growth. A large RCT, including 213 patients 
followed-up for a minimum of 18 months, showed no 
significant difference in AAA growth rates between pa-
tients on azithromycin therapy and the control group.

Future therapeutic strategies

Over the past decade a considerable progress has been 
made in understanding cellular mechanisms behind 
aortic aneurysm formation and its development. It has 
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been established that depletion of vascular smooth mus-
cle cells and degradation of the extracellular matrix, 
both induced by inflammation, lead to the weakening 
of the aortic wall and its tendency to rupture (22). Thus 
began the search for therapeutic options to suspend and 
reverse these processes.

In their earliest two papers, Allair et al. demonstrated 
the role of transforming growth factor β (TGF-β) in sta-
bilizing predeveloped aneurysms in an aortic xenograft 
model by seeding genetically-modified vascular smooth 
muscle cells (1, 33). In their further research they suc-
cessfully used gene implementation therapy via adeno-
virus vectors to promote TGF-β activity in two animal 
models and human AAA explants (13). Their latest work 
proposed a short-course administration of Cyclosporin 
A to increase TGF-β levels in aortic tissue, thereby over-
coming the disadvantages of gene and cell-implementa-
tion therapies (14). Additionally, they found that a 7-day 
course of Cyclosporin A had long-term effectiveness in 
experimental models, suggesting that TGF-B might be a 
self-promoting factor in abdominal aortic tissue.

A wide variety of genes has been associated with the 
formation of AAA, however most of these connections 
seem to be overestimated (7). On the other hand, there 
is an increasing interest in using non-coding RNAs for 

treatment of small AAAs, as their role in post-tran-
scriptional processes becomes evident (16, 17).

Adventitial implantation of mesenchymal stem cells 
showed some success in impeding the process of AAA 
growth in animal models (6, 42). Although there are no 
human studies on this matter, focused delivery of stem 
cells to regenerate the medial tissue of the abdominal 
aorta is a promising option for the future.

Conclusion

Our review found no viable evidence that medical ther-
apy can slow the growth of small AAAs. The beneficial 
role of propranolol, ACE inhibitors and doxycycline 
in reducing the growth rate of AAA was ruled out by 
RCTs, whereas the efficiency of statins, macrolides and 
anti-platelet therapy remains controversial. Smoking 
cessation is the only established lifestyle change that 
was undeniably effective in impeding the AAA expan-
sion. There is a considerable number of novel therapeu-
tic strategies related to the problem, which still need to 
be evaluated in clinical trials, including administration 
of Cyclosporine A, gene therapy and mesenchymal stem 
cell treatment. 
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