
Medical Treatment of the AAA in Humans: 

Fiction or Reality?

Gilbert R. Upchurch Jr

Muller Professor of Surgery

University of Virginia, USA 

September 15, 2016



Disclosure of Interest

Gilbert R Upchurch Jr: I have the following potential conflicts of interest 

to report:

• Part owner in Antyllus Inc., a company aimed at developing a 

medical therapy for aortic aneurysms 

• I do not have any potential conflict of interest



Proposed Mechanisms

Ailawadi G, Eliason J, Upchurch G. J Vasc Surg, 2003, 

English S, Upchurch G, Current Surgical Therapy in Vascular Surgery, 2015



“The fundamental treatment of 
abdominal aortic aneurysm has 

changed very little over the 
past 35 years. This fact is due to 
our inadequate understanding 

of the pathogenesis of the 
disease” 

Timothy Baxter M.D. 
1997



1. To briefly review data, including that 
learned from animal models, that 
might give us a clue as to where to 
look for a cure for human AAAs

OBJECTIVE



Aneurysm Models
• Porcine pancreatic elastase perfusion

• CaCl2 periaortic application

• Angiotensin II infusion in Apo E KO

• Angiotensin II infusion in LDL receptor KO

• Lysyl Oxidase KO

• MMP-3 or TIMP-1 KO

• Fibrillin-1 Genetic Mutation (Marfan Mouse)

• Topical elastase



Elastase Perfusion Surgery

Insert cannulae through the incision 

and perfuse with Elastase for 5 min.

Wait Two weeks







RESOLUTION, RATHER THAN CREATION, 
OF INFLAMMATION MAY BE IMPORTANT



SUMMARY (1)

.
Using models and human tissue/ serum, 

we have identified a number of targets 

for directed medical therapy for a cure



2. To summarize ongoing trials in 
humans of potential medical therapies 
to inhibit AAA growth.

OBJECTIVE









1. There is limited evidence that antibiotics might have a 

slight protective effect in retarding expansion rates of small 

AAAs

2. Propanolol poorly tolerated and demonstrated only 

minimal and non-significant effects.

“In general, there is suprisingly

little high quality evidence on 

medical treatment for small 

AAAs.”



Statin Therapy

Mechanism: Likely not cholesterol lowering



DID NOT TRANSLATE IN HUMANS!:
NEED TO PUBLISH NEGATIVE CLINICAL TRIALS



SUMMARY (2)
Good Medical Therapy in Humans

• Beta blocker

• Statin

• ACE inhibitor

ALL GOOD MEDICAL THERAPY REGARDLESS OF 
AAA REGRESSION



3. To consider why we have 

not found a cure for AAAs yet! 

(Is there hope?).

OBJECTIVE



What happened to this AAA?

IT GOT SMALLER!!!!



EVAR DOCUMENTED NEGATIVE REMODELING 
IS REAL

6.2 cm 5.6 cm

DECREASED 0.6 CM IN 1 MOS



SUMMARY (3)
WE ARE MAKING PROGRESS!!!

CDC, National Vital Stats

Deaths secondary to 

AAA are decreasing!

Aortic Aneurysm Mortality

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year

D
e

a
th

s



BIG QUESTION!

Why have observations not been translated into 

aneurysm-specific therapy in humans?

1.Bad Models

2. Too costly to develop clinical trial 

(not fiscally worth investing in by companies)

3. Problem not costly enough in lives per year

4. Targeting events that only occur early

5. Need to publish our negative results



Potential Approaches to Developing 
Targets

1. Promote Extracellular Matrix Regeneration

• Regenerative Therapies

2. Decrease Inflammation/ ECM Destruction

• Need to examine late events

3. Improve Delivery of Drugs to Aorta

ALL NOBLE OBJECTIVES FOR FUTURE!



Thomas Jefferson Must Have Been 
taking care of Aortic Disease

“I was bold in the pursuit of knowledge, never fearing 
to follow truth and reason to whatever results they led, 
and bearding every authority which stood in their way.”

“I was bold in the pursuit of knowledge, never fearing 
to follow truth and reason to whatever results they led, 
and bearding every authority which stood in their way.”



• s

UVA Aneurysm Team



ANEURYSM PATHOLOGY

Findings include:

• Inflammatory infiltrate

• Medial elastin & 
collagen fragmentation

• SMC apoptosis

• Cytokine up-regulation



SURGEONS HAVE PLAYED A CRITICAL ROLE IN 
UNDERSTANDING PATHOGENESIS
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Aneurysm Models
• Porcine pancreatic elastase perfusion

• CaCl2 periaortic application

• Angiotensin II infusion in Apo E KO

• Angiotensin II infusion in LDL receptor KO

• Lysyl Oxidase KO

• MMP-3 or TIMP-1 KO

• Fibrillin-1 Genetic Mutation (Marfan Mouse)

• Topical elastase



Exposed Infrarenal 

Murine Abdominal 

Aorta

Abdominal Aorta 

Vessel Wall

CaCl2

Abdominal Aorta 

initially




