ABDOMINAL AORTIC ANEURYSM.:
UPDATED SCREENING GUIDELINES




AAA GDLNS/RN/CV/2.3_0.0/A/0099

GoRNworld

I Disclaimer

The Nursing Continuing Professional Education materials produced by APRNWORLD®
are made as an integrated review of current evidence available from multiple sources. The bulk
of the information is taken from major scientific journals and other relevant publications.
APRNWORLD® made every reasonable effort to cite these resources appropriately however,
may have omissions made inadvertently due to the vast and generic nature of the scientific
information available. APRNWORLD® does not hold copyright of any of such information.
The copyright of such information belongs to the specific author/ publisher or their legal
designee. Even though we made every reasonable effort in ensuring the quality and correctness
of information, APRN'WORLD® does not bear the responsibility of the accuracy of the infor-
mation as it was taken from publicly available sources. The education material is meant for
licensed professionals with a solid body of knowledge, experience and understanding of
complex medical scenarios. The material presented here does not replace sound scientific and
up-to-date guidelines from professional sources. Because of the dynamic nature of medical and
scientific advancements, these training materials should not be used as the sole basis for medical
practice. Individual practitioner should exercise their critical thinking and clinical reasoning
skills in dealing with complex medical scenarios. APRNWORLD® does not bear any responsi-
bility for the claims that the information presented through its platforms caused injury or

unwanted outcomes in any clinical situations.




GrRNworld

Abdominal Aortic Aneurysm (AAA)

ABDOMINAL AORTIC ANEURYSM:
UPDATED SCREENING GUIDELINES

Getting tested early = Staying healthy longer
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Goal
The goal of this article is to discussthe
evidence behind the updated screening

guidelines for Abdominal Aortic Aneurysm

(AAA)

Objectives

e Discuss the importance of updated
AAA screening guidelines in current
times

® Describe how AAA is identified as an
important health problem
Identify a suitable screening test for

® AAA according to updated guide-
lines

e Discuss the grading of recommenda-
tions for updated AAA screening
guidelines

® Analyse the screening modality of
choice for AAA according to updated

guidelines

Need Assessment

The updated screening guidelines for Ab-
dominal Aortic Aneurysm provide an
opportunity to review the criteria for AAA
screening in asymptomatic adults. The
updated evidence review includes several
interesting observations that may reflect gaps
between recommendations and existing clin-
ical practice. Reduction in AAA-related
mortality was observed from screening trials
are included, but it is interesting to note that
pooled analysis did not reflect an effect on
all-cause mortality. Other benefits associated
with screening included reduction in emer-

gency surgery.
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Introduction

Abdominal aortic aneurysm (AAA) (Figure
1) is defined as a permanent dilatation of the
abdominal aorta that exceeds 3 cm. Most
AAAs arises in the portion of abdominal
aorta distal to the renal arteries and is
defined as infrarenal. Most AAAs is totally
asymptomatic until catastrophic rupture.
The strongest predictor of AAA rupture is
the diameter. Surgery is indicated to prevent
rupture when the risk of rupture exceeds the

risk of surgery

Aneurysm
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Figure 1 : Abdominal aortic aneurysm
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For the abdominal aorta, the threshold is a
diameter of more than 3 cm. Most AAAs
develops in the portion of aorta 1 to 2 cm
distal to the renal artery and is termed infra-
renal AAA. These occur mainly in men older
than 65 years. A key risk factor is cigarette
smoking. From a molecular perspective,(-
Figure 2) three processes are involved in the
development of AAA: proteolysis, inflam-
mation, and smooth muscle cell (SMC)
apoptosis. Although some symptoms can be
linked to AAA, most aneurysms are totally

asymptomatic until rupture, which leads to
death in 65% of patients. [1, Rank 1]

Abdominal aortic aneurysm(AAA)

is defined as a permanent
dilatation of the abdominal

aorta that exceeds 3cm.
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Figure 2 : Molecular perspective

Importance of AAA Screening in

Current Times

The US screening programme has now been
expanded long way. Long-term follow-up
continues to demonstrate significant bene-
fits for abdominal aortic aneurysm
(AAA)-related all-cause mortality. Results
from the first 5 years of the formal screening
programme have demonstrated similar suc-
cess. Ultrasound scanning is an effective and
safe screening tool for the detection of AAA
[2, Rank 3]

AAA as an Important Health Problem

AAA is defined as a full thickness dilatation

of the abdominal aortic diameter of >1.5,

measured in the anteroposterior plane. In
men, this is taken to mean 3 cm or greater.

Around 85% of aortic aneurysms occur

Abdominal Aortic Aneurysm (AAA)

within the infra-renal segment of the
abdominal aorta. The most common risk
factors (Figure 3) for AAA include smoking,
hypertension, and hypercholesterolemia,

increasing age and family history and other

Risk of AAA begins to risearound the age
of 50 in men in whom it is significantly
more common (ratio of approximately
4:1), and later in women. AAA is usually
asymptomatic until it ruptures, although
pain in the abdomen or lower back can
represent a rapidly enlarging or mycotic
aneurysm, which should be considered for
emergency repair. Aneurysm-related and
all-cause mortality following ruptured
AAA remains high (up to 80%). This
includes a combination of pre-hospital
death and failure to survive to discharge.
Recent published analysis calculated a
pooled risk of rupture of 3.5% for AAA
5.5-6 cm, 4.1% for 6.1-7 cm and 6.3%
for AAA 27 cm, with risk accumulating
over time. This has decreased over time;
previously AAA >6 cm carried a rupture
risk of 14.1% in men and 22.3% in
women, suggesting changes in patient
behaviour could contribute to a reduction
in AAA-related mortality. The average risk
of rupture in women with AAA of between

5-5.9 c¢m is up to four times as high as in
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men. Hence, ongoing debate and sugges-

Suitable Screening Test

tions that repair should be considered once

diameter reaches 5 cm in women. [5, Rank

4]

Ultrasound imaging can reliably visualise the
aorta in 99% of individual. This method has
been validated against reconstructed three-di-
mensional CT imaging of the aorta. Ultra-
sound imaging has the benefits of being

Increasing
age and Common Hyper non-invasive, non-ionising and not requir-
Family risk factors tension

history ing nephrotoxic contrast use. Ultrasound
was utilised in all of the major AAA screening
Hyperchole trials, and supported the significant body of

sterolemia literature concluding that AAA screening

using ultrasound was time-efficient, inex-

Figure 3 : Risk factors pensive and accurate.
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The National Vascular Registry (the vascular demonstrate The threshold for
services quality improvement programme  longer-term mean sur- diagnosis of AAA is
that collates and publishes outcomes for all ~ vival benefits of early currently set at an
major vascular procedures) suggests over half  surgery for patients with infra-renal aortic
of patients are referred to a vascular surgeon ~ AAA smaller than 5.5 diameter of 30 mm

over the age of 65 via channels other than the ~ cm.
screening programme. [7, Rank 5] Surveillance intervals are ——"v
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set at arbitrary timeframes based on less robust
evidence, with the assumption that larger
AAA should be surveyed more frequently. The
NAAASP surveillance programme has recent-
ly reviewed its protocols and is set to change,
based on data from the RESCAN study. This
particular study is showing a mean rate of
growth of 1.28-2.44 mm year—1 for AAA
between 30—44 mm, and 3.61 mm year—1 for
AAA of 50 mm. [3, Rank 3]

Grading of Recommendations

Recommendations are graded according to
the Grading of Recommendations Assess-
ment, Development and Evaluation system
(GRADE). GRADE offers two strengths of
recommendation: strong and weak. The
strength of recommendations is based on the
balance between desirable and undesirable
outcomes; the confidence in the magnitude
of the estimates of effect of the intervention
on outcomes; the confidence in values and
preferences and their variability; and whether
the intervention represents a wise use of
resources.

Strong recommendations are those for which
the task force is confident that the desirable
effects of an intervention outweigh its unde-
sirable effects (strong recommendation for an

intervention) or that the undesirable effects

Abdominal Aortic Aneurysm (AAA)

of an intervention outweigh its desirable
effects (strong recommendation against an
intervention). A strong recommendation
implies that most individuals will be best
served by the recommended course of action
and that the recommendation can be adopt-
ed in practice or as policy in most situations.
[8, Rank 2]

Strong recommendations are normally based
on high-quality evidence (i.e., high confi-
dence in the estimate of the effect of an inter-
vention). Strong recommendations may
recommend in favour of an intervention
(when there is high confidence of benefit) or
against an intervention (when there is high
confidence of harm). However, there are five
circumstances in which the task force may
consider a strong recommendation based on

low- or very low-quality evidence:

. When low-quality evidence suggests
benefit in a life-threatening situation (evi-
dence regarding harms can be low or high)

. When low-quality evidence suggests
benefit and high-quality evidence suggests
harm or a very high cost

. When low-quality evidence suggests
equivalence of two alternatives, but
high-quality evidence of less harm for one of
the competing alternatives

. When high-quality evidence suggests
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equivalence of two alternatives and low-quali-
ty evidence suggests harm in one alternative

. When high-quality evidence suggests
modest benefits and low-or very low-quality
evidence suggests possibility of catastrophic

harm

Weak recommendations are those for which
the desirable effects probably outweigh the
undesirable effects (weak recommendation
for an intervention) or undesirable effects
probably outweigh the desirable effects (weak
recommendation against an intervention),
but appreciable uncertainty exists. Weak
recommendations result when the balance
between desirable and undesirable effects is
small, the quality of evidence is lower, or
there is more variability in the values and
preferences of patients. Cases
where the balance of cost and

benefits is ambiguous, key

stakeholders differ about the

Ultrasonography

was used to screen

Abdominal Aortic Aneurysm (AAA)

be appropriate for each individual, and they
must help each person arrive at a manage-
ment decision consistent with his or her
values and preferences. Policy-making will
require substantial debate and involvement of
various stakeholders. [9, Rank 4]

Evidence is graded as high, moderate, low or
very low quality, based on how likely further
research is to change the task force’s confi-

dence in the estimate of effect.

Considerations for Implementation of
Updated Guidelines

Male sex, family history and increasing age

have all been associated with an increased
risk of AAA. A review of observational stud-
ies on the risk of AAA among smokers indi-
cated that smokers have a higher
risk of AAA than never smokers.

Current smokers have a higher

risk of developing AAA than

for AAA in the RCTs

acceptability or feasibility of
the implementation, and the
effects on health equity are
unclear are likely to result in a

weak

weak recommendation implies

recommendation. A

because of its relative
ease of use and
known sensitivity

and specificity

Those who
smoke more than 20 cigarettes a
day have a higher risk of AAA

than those who smoke less. In

former smokers.

relation to growth and rupture

of an AAA, a meta-analysis con-

that most people would want
the recommended course of action but that
many would not. For clinicians, this means

they must recognize that different choices will

ducted by the RESCAN collab-

oration found that current smoking has a
modest impact on growth of an AAA and

doubles the risk of rupture. Clinicians could
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ask about smoking history during a discussion
on screening for AAA, as patients who have

ever smoked may be more interested in being
screened. [10, Rank 4]

There is some evidence that cardiac failure,
renal impairment, chronic obstructive pul-
monary disease, peripheral vascular
disease, cerebrovascular disease, ischemic
bheart disease and diabetes are associated
with greater risk of death following elective
repair of an AAA. It is important that men
aged 65 to 80 years with chronic health con-
ditions should be aware of their particular
risks from elective repair of an AAA before
they decide to be screened. In contrast, men
older than 80 years who do not have these
conditions may choose to be screened.
Increasing age and female sex are also associat-
ed with increased risk of death following AAA

repair.

Ultrasonography was used to screen for AAA
in the RCTs because of its relative ease of use
and known sensitivity and specificity. A Cana-
dian observational study indicated that, with
training, providing AAA screening in a family
physician setting was accurate and feasible.

[12, Rank 2]

Endovascular repair is less invasive than con-

Abdominal Aortic Aneurysm (AAA)

Recommendations are graded
according to the Grading of
Recommendations Assessment,
Development and Evaluation

system (GRADE). GRADE offers

two strengths of recommendation

ventional surgery and has lower perioperative
mortality, although long-term outcomes are
similar for the two methods. No randomized
trials have evaluated the benefits of screen-di-
rected endovascular repair compared with no
screening. However, in the judgment of the
task force, it is reasonable to assume that ben-
efits associated with screen-directed repair are
comparable with endovascular and conven-
tional techniques. Although the less invasive
nature of endovascular repair might seem to
encourage screening strategies that intervene
at an earlier stage (e.g., smaller AAA size) as
compared with conventional surgery, this
practice is not supported by trial data. Given
the less invasive nature of endovascular pro-
cedures and lower rates of perioperative
death, patients may be more inclined to

choose screening where this type of repair is

available. [15, Rank 4]
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Screening Modality of Choice for AAA

Abdominal aortic aneurysms (AAAs) are

defined by dilation of the abdominal aorta

to a maximum diameter of at least 3 cm or
1.5 times that of the normal intervening
segment (usually 2 cm in an adult). They are
highly prevalent, particularly among elderly
males; arising in up to 8% of men over 65
years of age. Due to the risk of rupture, AAAs

are also potentially lethal and comprise the
14th leading cause of mor-

tality in the United States
(U.S.),
4,500 deaths each vyear
Yet, AAAs pose a vexing

accounting  for

problem: by the time
symptoms arise, the aneu-

rysms have usually already

AAAs pose a vexing
problem: by the time
symptoms arise, the
aneurysms have
usually already
ruptured. At this

point, treatment is

Abdominal Aortic Aneurysm (AAA)

ing modality of choice. However, as with any
screening program, the potential benefits of
early detection must be weighed not only
against immediate costs (e.g., technical
sonography fees) but also long-term down-
sides such as periprocedural risk. For exam-
ple, of the 45,000 AAA repairs performed
annually in the U.S. to prevent rupture,
1,400 result in death.

Weighing the balance of evidence, the U.S.

Preventive Services Task Force
(USPSTF) in February 2005 for
the
one-time sonographic screening
for AAA in men ages 65-75 who

had ever smoked and selected

first time recommended

screening in other demographic

groups. Herein, the past and pres-

frequently futile and
ruptured. At this point, fatality inevitable ent USPSTF AAA ultrasound
treatment is frequently screening guidelines and their sup-
—

futile and fatality inevitable.

This clinical scenario provides an ideal back-
drop for the introduction of a screening test
that would allow early diagnosis of asympto-
matic AAAs and timely intervention to pre-
vent rupture and death. In this regard, ultra-
sound, which is both highly sensitive and spe-
cific in detecting AAAs but poses essentially

no risk, comes to the forefront as the screen-

porting data are reviewed . Alter-

native guidelines are also discussed. Finally,
evolving concepts and controversies in AAA
screening are highlighted, including incon-
sistent data on screening benefits and appro-
priate follow-up, screening underutilization,
and the possibility of clinically significant
incidental findings, alternative screening
methods, and redundant imaging. [14, Rank
3]

10
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USPSTF AAA Screening

Recommendations: Past and Present

'The USPSTF guidelines for AAA screening

recommended

one-time sonography in
males between the ages of 65 and 75 who
had ever smoked. Smoking in these patients
are defined as the use of 2100 cigarettes in
their lifetimes. This was the most definitive
affirmative recommendation and attributed a
level “B” grade, indicating that there was at
least fair evidence that screening improved
health outcomes and outweighed harms, with
a moderate net benefit. For male never-smok-
ers aged 65-75, the agency made no general
recommendation for or against screening
(grade “C7”).
USPSTF advised against screening, a level

Finally, for all women, the

“D” recommendation, indicating at least fair
evidence that screening was ineffective or
harm outweighed the risk.

The updated USPSTF AAA screening guide-
lines were similar but more nuanced. The
agency again recommended one-time sonog-
raphy in elderly male ever-smokers, with
grade “B” evidence. Yet, it is noteworthy that
the letter grade definitions changed after July
2012; grade “B” now indicated high certainty
of moderate net benefit or moderate certainty
of moderate to substantial benefit, with ulti-

mate recommendation to provide the service.

Abdominal Aortic Aneurysm (AAA)

Similarly, for elderly male never-smokers, the
agency again issued a letter “C” evidence
grade. However, under the new definitions,
this statement now meant that screening
should be “selectively” offered depending on
professional judgment and patient preferenc-
es, weighing factors that would increase AAA
risk (such as cerebrovascular and coronary
artery disease) or decrease risk (such as diabe-
tes and African American race). Overall, the
agency indicated a moderate certainty of
small net benefit. For ever-smoker women
ages 6575, the USPSTE now issued a class
“I” recommendation, indicating that there
was insufficient evidence to make a recom-
mendation for or against screening. Finally,
for never-smoker women of any age, the
agency still recommended discouraging
screening, a class “D” statement now indicat-
ing moderate or high certainty of no net ben-
efit or on balance harms that outweigh bene-
fits. [18, Rank 2]

The impact on screening practices associated
with the availability of the revised guidelines
is not immediately apparent. However, in
one recent retrospective study of AAA screen-
ing utilization at a large tertiary academic
medical centre showed that revised guidelines
compared to the period before was associated
with an increase in the proportion of exams

performed in the elderly male ever-smoker

11
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population (most appropriate screening
group). On the other hand, screening rates in
other demographic groups did not signifi-
cantly change.

Recently, the USPSTF has begun drafting a
research plan to re-evaluate the evidence for
AAA screening. No new evidence synthesis is
currently available. Nevertheless, this ongoing
analysis reflects the timeliness of the topic and
the need for referring providers and clinical
imagers to be cognizant of future potential
guideline revisions and associated practice

implications. [19, Rank 3

AAA Screening: Sonographic

Technique and Reporting Guidelines

Acknowledging inter-oper-
ator technique variability, it
is recommended that
screening AAA ultrasounds
be performed by a regis-
tered diagnostic medical
sonographer with vascular

expertise

—

Acknowledging inter-operator technique var-
iability, it is recommended that screening
AAA ultrasounds be performed by a regis-
tered diagnostic medical sonographer with

Abdominal Aortic Aneurysm (AAA)

vascular expertise (or other similarly qualified
personnel). Ultrasound equipment and
transducers may vary but should allow for
adequate penetration and resolution based
on patient body habitus and other techni-
cal factors. The American Institute of Uler
asound in Medicine (AIUM) offers detailed
guidelines on the proper performance and
reporting of AAA screening ultrasound

exams, summarized herein.

According to the AIUM, the abdominal
aorta should be scanned in longitudinal and
transverse planes along and perpendicular to
the long axis of the vessel, respectively. The
artery is imaged in its proximal, mid, and
distal segments defined by locations below
the diaphragm and near the celiac artery, near
the level of the renal arteries, and above the
iliac bifurcation, respectively. For each of
these segments, the anteroposterior (AP) of
the abdominal aorta is measured in the longi-
tudinal plane, while the width is measured in
the transverse plane. All measurements are
performed outer edge to outer edge at the
largest visible diameter of the abdominal
aorta in each segment. If an aneurysm is
detected, its location relative to the renal
arteries and aortic bifurcation is documented
as well as its maximal dimensions. In addi-
tion, longitudinal and transverse images of
the bilateral common iliac arteries are cap-

12
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tured just below the aortic bifurcation, docu-
menting maximal AP and transverse dimen-
sions from outer edge to outer edge. Finally,
color and spectral Doppler with waveform
analysis of the aorta and iliac arteries are per-

formed to confirm patency of the vessels and

assess for intraluminal thrombus. [22, Rank 4]

For reporting AAA screening ultrasounds, the
AIUM recommends that exams be classified
as ‘positive” (infrarvenal AAA present),
“negative” (infrarenal AAA absent), or
indeterminate (partial or inadequate
abdominal aortic visualization). If an aneu-
rysm is detected, the maximum dimension
should be indicated. Otherwise, the largest
diameter of the abdominal aorta should be
noted. Of note, the AIUM makes a clear
demarcation between the suprarenal (above
the celiac axis) and infrarenal abdominal
aorta. For the suprarenal abdominal aorta, the
AIUM considers an aneurysm >3.9 c¢m in a
male or >3.1 cm in a female. In contrast, for
the infrarenal abdominal aorta, the more
common definition (33 cm or 1.5x the

normal diameter) is used. [25, Rank 5]

USPSTF Recommendations: A Review

of The Evidence

The original USPSTF AAA screening guide-

lines were based on a meta-analysis of stud-

Abdominal Aortic Aneurysm (AAA)

ies, prepared by the Agency for Healthcare
Research and Quality (AHRQ). The analy-
sis primarily derived from four large rand-
omized controlled trials, which included a
combined cohort of male subjects. One
study was judged to be of “good” quality
evidence according to USPSTF definitions
(well-designed, well-conducted study) and
the other three of “fair” quality (sufficient
but limited evidence), due to lack of infor-
mation on subject baseline characteristics

and whether outcome raters were blinded.

All of the trials included only patients over
age 65 and found a reduction in AAA-relat-
ed deaths associated with the invitation to
attend to screening, though only statistically
significant in two of the studies. However,
of note, there was no significant difference
in all-cause mortality. Based on statistical
modelling, it was estimated that screening
only ever-smokers in the 65-74 year-old
male population would detect approximate-
ly 89% of all AAAs among men in this age
group, thus lending credence to the ultimate
USPSTF recommendations. [28, Rank 4]

The report also derived several additional
important conclusions. Because no new
aneurysms over 4 cm in diameter were diag-
nosed at 10-year follow-up after an initial
screen, rescreening patients after an initial
negative result did not appear beneficial.
Moreover, there was no significant differ-

13
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ence in AAA-related death or all-cause mor-
tality in patients with aneurysms 4-5.4 cm
who were managed with immediate repair
rather than serial imaging. Subjects in the
surveillance arm were more prone to myo-
cardial infarction, while those in the repair
group had more AAA-related hospitaliza-
tions. Data on untreated aneurysms measur-
ing 25.5 cm was limited, as they are usually
not observed. Still, while recognizing signifi-
cant perioperative morbidity and mortality
risks of AAA repair, the agency ultimately
concluded that AAAs 25.5 c¢cm, known to
have rupture rates of more than 9%, should
be repaired.

Ultimately, 24 “fair” to “good” quality stud-
ies were examined, including 13 randomized
controlled trials, 8 cohort studies, and 3
case-control studies. The overall conclusion
one-time AAA

AAA-related but not all-cause mortality was

that screening reduced
again verified; this was primarily based on
the 4 trials included in the original 2005

report, with longer-follow-up available. The
report also raised the possibility of risk pre-
diction analysis to better identify the optimal
screening population, noting that such
factors as male sex, older age, and smoking
history are associated with increased AAA
prevalence, while greater years since quitting

smoking, nonwhite race/ethnicity, diet, exer-

Abdominal Aortic Aneurysm (AAA)

cise, and diabetes are associated with
decreased AAA prevalence. While firm con-
clusions could not be drawn, these concepts
support the USPSTF’s ultimate recommen-
dation to offer “selective” screening in elder-
ly male never-smokers. [19, Rank 2]
Interestingly, data on women were still lim-
ited primarily to the small cohort described
in the report; yet, the USPSTF did ulti-
mately provide different screening recom-
mendations for elderly female ever-smokers
compared to other women. The AHRQ
report did acknowledge the limitations of
the small female cohort and also cited a
more recent study that found the prevalence
of AAA in female ever-smokers was 2.1%,
compared to 0.8% in female never-smokers.
In addition, the report noted across studies
consistently higher rates of AAA rupture in
women compared to men; however, the
overall lower prevalence of AAA in females
compared to males lowered the net screen-
ing benefit.

As before, the balance of evidence did not
favor early medical or invasive (open repair
or EVAR) therapy for small aneurysms. The
report did acknowledge controversy sur-
rounding rescreening after an initial nega-
tive exam but again noted that newly detect-
ed AAAs were usually small and unlikely to

affect clinical outcomes. It is also notewor-
thy that the 2014 AHRQ report acknowl-

14
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edged the not uncommon scenario of an
AAA detected incidentally on computed
tomography (CT) performed for other pur-
poses. However, the agency ultimately con-
cluded that such CTs could not be presumed
to substitute for sonographic screening due
to limited data and potentially incomplete
anatomic evaluation or reporting vigilance
compared to a structured program. [23,
Rank 3]

The USPSTF recently drafted a research pro-
posal to again systematically review the
evidence for AAA screening in anticipation
of possible further guideline revisions. The
proposed questions for further study are
largely the same as those appearing in previ-
ous evidence syntheses but would incorpo-
rate more recent data and longitudinal
follow-up. The major issues to be studied
include (Figure 4): the effects of one-time
screening on health outcomes; variations in
outcomes according to risk factors and
demographic characteristics; the effects of
rescreening after a negative scan; the harms
of screening once or more times; the effects
of medical or surgery therapy on outcomes
for small AAAs <5.5 cm; and the harms asso-
ciated with treating small AAAs. While the
USPSTF has not substantially changed its
evidence conclusions or recommendations
on AAA screening, continued vigilance is
needed to be cognizant of the most current
data and their validity.

Abdominal Aortic Aneurysm (AAA)

The major issues to be studied

* The effects of one-time screening
on health outcomes

* Variations in outcomes according
to risk factors and demographic
characteristics

* The effects of rescreening after a
negative scan

* The harms of screening once or
more times

——

Figure 4 : Major issues to be studied

AAA Screening: Review of other

Guidelines

While the USPSTF recommendations are in

general the most widely recognized among

practitioners in the U.S., a variety of other
guidelines are available. These are not sub-
stantially from the USPSTF guidelines but
somewhat more inclusive. In the U.S., the
American College of Cardiology (ACC) also
recommends screening male ever-smokers
ages 65—75 but also men 260 years old who
are siblings or children of individuals diag-
nosed with an AAA. The Society for Vascular
Surgery (SVS), in its most recent publication,

recommended screening for all men ages 65

15
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years or above, men ages 55 years or above
with a family history of AAA, and women
ages 65 years or above with a family history of
AAA or past or present smoking use. Finally,
the Canadian Society for Vascular Surgery
recommends screening all men ages 6575 if
they are eligible for surgery and amenable to it
and consideration to screening in women
above age 65 or men above age 75 with multi-
ple risk factors; it recommends against screen-
ing other women above age 65 and any adult

below age 65.

Aside from guidelines, the availability of
insurance coverage may ultimately drive pro-
vider and patient screening decisions. The
U.S. Medicare program has covered the cost
of ultrasound screening to ever-smoker men
ages 6575, as per USPSTF recommenda-
tions. Interestingly, adults with a family histo-
ry of AAA are also covered, in a somewhat
more inclusive stance compared to that of the
USPSTE AAA screening was initially only
covered if referred as part of the “Welcome to
Medicare” initial preventive visit. However,
effective January 27, 2014, Medicare now
only requires a referral from any healthcare

professional with requisite ordering privileges.

[24, Rank 4]

Abdominal Aortic Aneurysm (AAA)

AAA Screening: Emerging Concepts

and Controversies

AAA screening has now been deemed benefi-
cial for over 10 years. However, as new stud-
ies amass additional data with longer
follow-up, and AAA diagnosis and treatment
methods continue to evolve, controversies
continue to arise. Indeed, the USPSTF’s
recent proposal to revisit yet again the
evidence for AAA screening highlights the
timeliness of this topic. Some of the major

emerging concepts are summarized herein.

Validity and Applicability of AAA

Screening Guidelines

The prevalence of
AAA has declined in
the past several
decades, in part
related to a decline
in smoking use,
reducing the effec-

tiveness of screening.

—

In recent yeats, some have questioned the
validity and applicability of current AAA
screening practices, supported by several

arguments. First, the randomized trials on
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which screening guidelines were primarily
based did not account for overdiagnosis of
aneurysms that would never have ruptured
or required surgery at follow-up. Second,
the prevalence of AAA has declined in the past
several decades, in part related to a decline in
smoking use, reducing the effectiveness of
screening. Third, the psychological stress asso-
ciated with a new diagnosis of AAA can never
be truly exactly quantified but may tip the
balance toward relative harm from screening.
Fourth, the detection of small aneurysms may
inadvertently lead to overtreatment; indeed,
>50% of EVARs in one series were performed
on AAAs under 5.5 cm. Fifth, estimates of the
cost-effectiveness of screening vary. Finally,
the prevalence of AAA is known to be lower in
those who undergo screening compared to
those who do not undergo screening; thus,
offering screening may also accentuate health
care inequities without reaching the target
population. [36, Rank 2]

While screening criteria are now based
primarily on demographic characteristics and
high-level risk factors, further insights into the
genomics of AAA formation will undoubtedly
help to better inform who should be screened.
Although several candidate genes have been
identified, the science is still in very early
stages. Furthermore, size criteria are predictive

but crude indicators of AAA rupture. More
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precise noninvasive modeling of aortic hemo-
dynamic parameters such as wall shear stress,
flow displacement, and helicity is now possi-
ble with new imaging methods such as
four-dimensional (4D) ultrasound and 4D
flow magnetic resonance imaging (MRI).
While computationally intensive, such tech-
niques could be the standard of care in future
years. Assuming AAA screening should be
performed as indicated in USPSTF guide-
lines, current research suggests a pervasive
underutilization of the recommended sonog-
raphy. In fact, utilization is estimated only in
the range of <1% to 20% based on Medicare
beneficiary data and primary care physician
surveys. The elderly poor are disproportion-
ately underscreened and prone to late AAA
detection and rupture. In a study, on average
just under one AAA screening exam was per-
formed per day, likely out of proportion to
the size of large healthcare network that
included many screening-eligible Medicare
patients. It has been estimated that on aver-
age 1.31 years of life are gained per 10
patients screened for AAA, which is similar to
estimates for breast cancer screening; thus,
greater screening utilization could have a
large positive impact on population health.
While there is no “silver bullet” for ensuring
recommended screening is performed, a mul-

tifaceted effort, ranging from provider and
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patient education to electronic health record

reminders and point-of-care tools, may be

optimal. [30, Rank 3]

Necessity of Regular Imaging

Follow-Up

AAA screening facilitates detection of mostly
small aneurysms for which early repair would
cause more harm than benefit. While most
agree that such aneurysms should have regular
imaging follow-up to monitor their size and
morphology, recommendations on appropri-
ate follow-up are heterogeneous with limited
supporting evidence. Usually, the larger the
aneurysm size, the closer the screening inter-
val is suggested; however, the optimal time to
wait between exams is not known. For exam-
ple, follow-up intervals ranging from 1-3
years have been suggested for aneurysms <4
cm, when considering guidelines across mul-
tiple countries. A recent meta-analysis by the
RESCAN collaborators found that surveil-
lance intervals could be lengthened to 3 years
for AAAs 3.0-3.9 cm, 2 years for AAAs
4.0-4.4 cm, and annually for those 4.5-5.4
cm, while maintaining a rupture rate of <1%.
At the same, the number of surveillance scans
could on average by reduced by more than
50%.

It is also not uncommon for aneurysms to
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evade follow-up. For example, in one retro-
spective series, nearly 35% of patients did not
obtain follow-up according to the minimum
RESCAN standards. Most commonly, the
lack of follow-up was due to provider failure
to order a repeat scan. Such behavior could
be due to a lack of education or robust elec-
tronic systems, although the confusion sur-
rounding what merits appropriate follow-up

could also contribute to heterogeneity in

practice. [36, Rank 5]

Alternative screening modalities

and redundant imaging

The evidence review concluded that a CT in
which an AAA was incidentally detected
could not be presumed to substitute for AAA
screening sonography. This may be true on a
purist review of the limited available data.
However, clinical imagers would likely agree
that the aorta is often well-imaged by other
modalities such as CT or MRI with fewer
technical limitations and less inter-operator
variability compared to ultrasound. If the
interpreting imager could consistently and
accurately assess the quality of the scan (i.e.,
adequate visualization of entire abdominal
aorta) and maintain vigilance in reporting
aortic sizes and aneurysms, this could pro-

duce several unique opportunities. First,
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those with a detected aneurysm could reason-
ably forego screening sonography but be
referred for periodic sonographic surveillance.
Second, a CT or MRI performed for other
purposes might suffice in place of recom-
mended sonographic follow-up after a diag-
nosis of AAA. Third, some patients without
traditional risk factors such as elderly age and
smoking use might be serendipitously discov-
ered to have an AAA. Finally, if the AHRQ’s
conclusion that patients in the traditional
screening demographic group do not benefit
from rescreening after negative sonography, a
normal-caliber aorta on CT or MRI might
analogously obviate the need for any addi-

tional dedicated screening.

Of course, the caveat remains that measure-
ment technique is likely different and less
accurate on sonography compared to other
modalities (when a knowledgeable imager is
performing the measurements). Thus, it is
unclear whether traditional size cutoffs
applied to other modalities can predict the
same outcomes. Indeed, up to 5-mm intra-
and interobserver measurement variability is
considered a minimum standard for an
acceptable AAA ultrasound screening pro-
gram, and many centers exceed this threshold.
While screening improves outcomes on a

population level according to randomized
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controlled trials when this variation is effec-
tively averaged, the effects of variation on an
individual level are not known. [29, Rank 2]

Nevertheless, there are likely opportunities to
customize screening based on the availability
of CT or MRI performed for other purposes.
Several studies indicate not infrequent detec-
tion of AAAs on abdomen CT or lumbar
spine MRI when the abdominal aorta is thor-
oughly examined. In one single-center retro-
spective study of over 500 male patients who
underwent screening sonography, 20.7% of
subjects were found to have had at least one
prior radiologic test that adequately imaged
the abdominal aorta when the patient was at
least 65 years of age. Most commonly, an
abdominopelvic CT was available, followed
by lumbar spine MRI. While data are not
robust, one study found that incomplete
AAA imaging surveillance after incidental
detection was associated with a decreased
likelihood of elective AAA repair and an
increased mortality risk. [31, Rank 1]

Just as other modalities may incidentally
reveal an aneurysm, so too may AAA screen-
ing sonography incidentally detect unexpect-
ed findings that are likely or potentially clini-

cally significant. These “Incidentalomas”

Incidental findings
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may merit clinical evaluation, additional
imaging, or periodic surveillance, in turn
incurring additional cost and anxiety to the
patient. Of course, because patients should
not be screened unless asymptomatic, the
clinical significance of many incidental find-
ings is not immediately obvious. Still, some
findings such as an early renal neoplasm could
easily evade clinical presentation for years.
Further compounding the issue, a variety of
non-radiology personnel may perform and
interpret screening AAA sonography. For the
sole intention of screening, such practices are
not necessarily discouraged and may provide
greater availability of services in areas where
specialized radiologists are not available.
Indeed, studies have shown that only limited
sonographic training is required to perform
accurate abdominal aortic measurements.
Moreover, non-radiologists appear to perform
similarly to radiologists in the detection and
measurement of AAA. Nevertheless, this het-
erogeneous group of imagers may not be uni-
formly attuned to detecting and interpreting
the significance of incidental findings outside
the aorta. A dual radiologist/non-radiologist
interpretive approach as often implemented
for cardiac MRI is a possible solution, but it is
not clear whether the net benefit would justify

the incremental time and cost. [32, Rank 2]
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Health Economic Analyses of Optimistic

Screening for AAA

In all published decision analytic models of
AAA screening hypothetical patients with an
AAA > 5.5 cm were assumed to face a con-
stant probability of rupture (average for
males aged 65-79 years) no matter how
many years they have had a large AAA. In
cohort simulations such a constant probabili-
ty of rupture gives a wrong distribution of
death over time and a mean age of males
having emergency surgery for ruptured AAA
that is much too low. The mean age of death
from ruptured AAA is 76 years (range 65-92)
for males aged > 65. One way to "build
memory" into a model is to implement time
dependency, but none of the modelling stud-
ies seems to have done so. Accordingly, when
underestimating the age of males dying of
ruptured AAA in the non-screening group
the calculated number of "gained life-years"
due to screening and avoiding ruptures is too
high. [33, Rank 3]

Most of the health economic studies of AAA
screening only included short term hospital
costs. Major implications for society due to
comorbidity and severe surgical complica-
tions (e.g. stroke or chronic renal failure)
were not included because most studies did

not consider cost after hospital discharge.
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Patient pathways after such events can be very
costly. Furthermore, screening might induce
extra long term cost of treatment of those
unfit for surgery.

Economic evaluations did not incorporate
evidence that the lives of tobacco smokers are
generally shorter than those of the general
population, and that they have a higher
demand for health services (i.e. higher social
and health care costs) and a lower QOL in the
remaining life-years.

There has been considerable interest in smok-
ing cessation programmes during the last
decade. Successes in reducing the number of
smokers have been linked to potential savings
in future health care costs. Economic evalua-
tions of AAA screening seem to have ignored
the relationship between tobacco smoking
and AAA incidence. The incidence may even
fall to levels that render population screening
ineffective in terms of lives saved, let alone
cost. [37, Rank 4]

There is a lower prevalence of large AAAs in
males who have never smoked, so the poten-
tial benefit from screening non-smokers is
small. The USA Preventive Services Task
Force recommends AAA screening in male
smokers only for this reason. The possibility
of screening only male smokers could proba-
bly increase cost-effectiveness, although some

authors argue the benefit from targeted
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screening is marginal compared with popula-
tion screening.

All cost-utility studies assumed that patients
with AAA could return to a QOL compara-
ble with the average population: there is only
poor evidence for this assumption. None of
the randomised trials of AAA screening have
collected evidence about QOL before and
after screening and elective surgery in the
screening group compared to the average
population (i.e. the non-screening group).
Only studies of QOL with poorer designs
have been published. [25, Rank 5]
Furthermore, the clinical literature of QOL
after elective repair that are being referred to
seems to be in conflict with public health
evidence that smokers experience a lower
QOL in their remaining years of life com-
pared to the average population. At least
more sensitivity analyses should have been
done to evaluate the possibility of lower
QOL due to comorbidity and severe surgical
complications such as chronic renal failure,
major amputation or stroke.

Various other factors likely to reduce cost-ef-
fectiveness were ignored in the economic
evaluations. In most cases, cost calculations
were based on open repair and not on endo-
vascular aneurysm repair. Despite lack of
evidence of cost-effectiveness, this method of

treating AAAs is being used increasingly in
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many countries. It may reduce early mortality
more effectively, but it may substantially

reduce the cost-effectiveness of screening. [30,

Rank 2]

In all published
decision analytic
models of AAA
screening hypotheti-
cal patients with an
AAA 2 5.5 cm were
assumed to face a
constant probability

of rupture

——

The possibility is that ad hoc detection of
AAA cases will gradually increase as imaging
(mostly ultrasonography) becomes more
widely utilized for other reasons. This may
reduce the prevalent pool of undiagnosed
AAAs and hence screening effectiveness.

Researchers found that "eight of the nine pop-
ulation screening models have incorporated at
least two assumptions, which would artificial-
This

review has not been updated; the search

ly favour a screening programme".

period ended, and they excluded studies con-
ducted alongside trials, which is a major
source of evidence for cost-effectiveness. The
review includes ten new cost-effectiveness

analyses, and only four studies overlap. The
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review gives the "whole" picture of cost-effec-
tiveness of AAA screening, which have not
been presented before.

The individual conclusions of cost effective-
ness cannot be rejected on the basis of this
systematic review, but we can seriously chal-
lenge the assumptions on which the studies
of cost-effectiveness are based. This leaves
little doubt that the reported cost-effective-
ness ratios of AAA screening in most cases

have been too low. [39, Rank 3]

Physiological Impact of Updated
AAA Screening Guidelines

Abdominal aortic aneurysm (AAA) is defined

as an abnormal dilatation of the abdominal
aorta of 30 mm or more, and constitutes a
significant health problem worldwide. Each
year in England and Wales, AAAs cause over
4000 deaths following aortic rupture, with
approximately 8000 patients a year undergo-
ing surgery to prevent this. The National
Health Service (NHS) AAA screening pro-
gramme (NAAASP) was fully rolled out
across England, based on evidence from
several RCTs suggesting that AAA-related
mortality was reduced through participation
in AAA screening.

This highlights one of the major issues with
screening for AAA in that, although it
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remains cost-effective, the majority of patients
identified do not require immediate surgery
and are subsequently entered into ongoing
surveillance, either 6-monthly or annually.
Most men with a screen-detected AAA will
spend 3-5 years in surveillance before reach-
ing the threshold for elective AAA repair,
rising to over 7 years for men with a 30-mm
AAA. [37, Rank 3]

This has led to questions being raised over the
psychological impact of AAA screening. Some
have even suggested that AAA screening may
do more harm than good. A small number of
observational studies have investigated quality
of life (QoL) in those who are identified at
screening to have an AAA, demonstrating var-
ying results and conclusions when comparing

screened and unscreened cohorts.

Effects of Updated AAA Screening

Guidelines on Long-Term

Health-Economic Modelling

Abdominal aortic aneurysm (AAA) tradition-
ally has been considered a disease of men,
strongly associated with smoking. However,
a third of deaths caused by AAA rupture are
in women. In men, synthesis of four ran-
domised trials has shown a benefit of popula-

tion-based screening in reducing AAA-relat-
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ed mortality by up to 40% although any
reduction in all-cause mortality is small. Sev-
eral countries have introduced cost-effective
population screening programmes for AAA
in men aged at least 65 years, and screening

for older men is available in the USA.

Abdominal aortic
aneurysm (AAA)
traditionally has

been considered a

disease of men,
strongly associated

with smoking.

The only randomised trial of AAA screening
in women, which was done, was underpow-
ered. The US Preventive Services Task Force
recommended against screening in women.
'The reasons for this recommendation include
the reportedly lower prevalence of AAA in
women, on the basis of the maximum aortic
diameter threshold of at least 3 cm, and pau-
city of evidence about the management of
AAA in women. However, with long-term
health-economic modelling in men suggest-
ing that population-based screening would
be cost-effective with an AAA prevalence as
low as 0-35-0-5%, smoking now almost as

common in women as in men, and with the
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association between smoking and AAA almost
twice as strong for women compared with

men, the case for AAA screening in women
needs to be formally assessed. [38, Rank 4]

There would be no quick answers from
doing a randomised trial of AAA screening
in women, because of the large sample size
and long-term follow-up that would be
required. The alternative is long-term mod-
elling. 'This requires contemporary and relia-
ble estimates of parameters that can influence
the clinical and cost-effectiveness of screening
in women. The aim of this project was to
obtain this information and then apply
discrete event simulation modelling to explore
the hypothesis that a variation of the current
AAA screening programmes for men might
prove clinically beneficial and cost-effective in
reducing deaths from ruptured AAA in

women

Historically, abdominal aortic aneurysm
(AAA) has been considered to be a disease in
older male smokers, with prevalence being
4-5 times higher in men than in women. We
searched MEDLINE, Embase, and CEN-
TRAL using the terms “abdominal aortic
aneurysm’, “aneurysm’, “women  ~ OR
“gender” OR “sex” OR “women's health” OR

“sex difference”, “prevalence” OR “incidence”
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OR “occurrence” OR “frequency”, “screen-

ing”, and “population” OR “popula-

tion-based”.

Abdominal aortic aneurysm (AAA)
traditionally has been considered a
disease of men, strongly associated with
smoking. However, a third of deaths
caused by AAA rupture are in women.
In men, synthesis of four randomised
trials has shown a benefit of popula-
tion-based screening in reducing
AAA-related mortality by up to 40%
although any reduction in all-cause
mortality is small. Several countries
have introduced cost-effective popula-

tion screening programmes for AAA in

men aged at least 65 years,

——

Four randomised trials of population screen-
ing in older men have shown that screening
can reduce AAA-related deaths by up to half,
meta-analysis of these trials indicate a small
decrease in all-cause mortality, and associated
studies have shown that screening is cost-ef-
fective. 'Therefore, in many countries or

regions, there are programmes for ultrasono-

graphic AAA screening for men. [40, Rank 4]
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In women, AAA screening is not recommend-
ed as there has been only a single underpow-
ered randomised trial to date. However, the
rupture rate of small AAAs is four times
higher in women than in men, and a third of
the deaths from AAA rupture are in women.
Moreover, women with incidentally detected
AAA are disadvantaged with respect to availa-
bility of elective repair, the types of treatment
available, and the higher elective operative
mortality and complication rates compared
with men. Although the effect of AAA screen-
ing on quality of life has been assessed in men,
the instruments used might not be sensitive to
detect either small changes or changes in spe-
cific health domains such as depression and

emotional status and, to our knowledge, there

have been no studies in women to date. [34,

Rank 5]

Surveillance of Updated AAA

Screening Strategies

Comprehensive modelling has shown that

offering women screening for AAA, using the
same screening protocol as for men in the
UK, would reduce deaths from AAA in the
UK by 7% in women aged from 65 to 75
years and by 3% in women aged from 65 to
95 years, would require 3900 screening invita-

tions to avoid one AAA-death, and would be
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unlikely to be cost-effective. The best alterna-
tive screening strategy was based on screening
at age 70 years, giving a reduction of 12% in
AAA-related deaths at age 70-80 years and
by 8% at age 70-95 years, reducing both the
number of screening invitations needed to
prevent one AAA-death to 1800 with an
overdiagnosis rate of more than 50%. This is
in stark contrast to AAA screening in men,
for which less than 700 men need to be invit-
ed to screening to avoid one AAA-death,5
and for which contemporary modelling, on
the basis of current AAA prevalence in the
UK, estimates screening to reduce AAA-relat-
ed deaths by 18% from age 65 to 75 years
and by 6% from age 65 to 95 years with a
corresponding ICER. [33, Rank 3]

Addressing sex-specific clinical issues might
reduce the harms from screening and
improve the future clinical benefit and
cost-effectiveness estimates for women; these
include expanding the use of EVAR in
women (to reduce both the non-intervention

rate and mortality from elective repair).

The best alternative strategy at age 70 years
that used woman-specific definitions of AAA
(maximum aortic diameter >2.5 cm) is likely
to identify many more aneurysms; however,

in over half of these women the AAA would
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have remained asymptomatic without inci-
dental detection. The concern of overdiagno-
sis must therefore be recognised. The previous
definition of AAA for men (a maximum
aortic diameter of >3 cm) was used in most
published studies of AAA prevalence in
women, so that prevalence appears to be
much lower in women than in men. This is a
major driver of the lower cost-effectiveness in
women compared with men. In women, the
average aortic diameter is smaller than in
men, providing reasonable justification for
sex-specific diagnosis thresholds, since an
aneurysm could be defined by a more than

50% focal increase in arterial diameter. [29,

Rank 3]

Impact of Updated AAA Screening

Guidelines on Quality of Life

Screening women at age 70 years, as in the
best alternative strategy, means that many of
these women would not require intervention
during their lifetime. Still, after the interven-
tion threshold is reached, elective repair is
recommended for most women as was shown
by the relatively low proportion of over-treat-
ment in both the reference case (threshold 5-5
cm) and the best alternative strategy (thresh-
old 5-0 cm).

This adds to the debate about whether the
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threshold for intervention of 5-5 cm, derived
from randomised trials in which women were
under-represented, could be lowered in
women. Women have a four times increased
risk of rupture in AAA of less than 5-5 cm
diameter for a given AAA diameter compared
with men. This risk, together with inspection
of the available data for the population distri-
bution of aortic diameters in women, indi-
cates that it would be reasonable to consider
lower intervention thresholds in women. A
lowered threshold would have the effect of
potentially offering elective repair at a young-
er age, reducing the non-intervention rates

and operative mortality. [33, Rank 3]

The possible deleterious effects of a positive
AAA diagnosis and subsequent surveillance
on quality of life could have a sizeable effect
on the cost-effectiveness of screening. Small
and temporary changes in utility associated
with screening might be important, given
that there are concerns that EuroQoL
EQ-5D is not sufficiently sensitive to identify
such effects. Furthermore, psychosocial con-
sequences of AAA screening, for which the
available quantitative studies have been
deemed insufficient, could affect health-care
costs, and complications following elective
repair, which could be more common in

women than in men, could further reduce
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quality of life. Although the magnitude of any
decrements needs clarification, their effect is
only likely to reduce cost-effectiveness of AAA
screening. [25, Rank 5]

Researchers also did not consider the probably
higher cardiovascular risk in women with
AAA nor the potential benefits of cardiovas-
cular risk management, given that women
often are undertreated. A higher risk of other
cardiovascular deaths in women with AAA
would lower the cost-effectiveness of AAA
screening, whereas a screening programme
that incorporated risk management could
reduce operative mortality and cardiovascular
risk, and thus improve cost-effectiveness.
Opinion in convened patient and public
focus group initially favoured universal
screening and did not favour the screening of
only high-risk subgroups. Given the strength
of the association between smoking and AAA
in women, there might be merit and public
support in formally assessing the effectiveness
of a screening programme for women who
have ever smoked. Alternatively, for women it
might be more appropriate to consider a com-
bined cardiovascular disease screening pro-

gramme.

This project has been underpinned by the

development and implementation of a
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bespoke discrete event simulation model to
assess AAA screening. This model, which
builds on a previously developed Markov
model, gives more flexibility to assess differ-
ent screening options, allows heterogeneity in
AAA growth rates between individuals, and
permits parameters to depend on patient
characteristics, such as elective operative mor-
tality increasing with age and AAA diameter.
Other strengths of this research stem from
the systematic reviews of the recent literature
to obtain best estimates for women-specific
parameters, with individual patient clinical
trial and registry data providing accurate
information on post-operative outcomes for
both elective and emergency repair. [32,
Rank 2]

A limitation of this research is that there were
key quantities for which information was
limited or lacking, especially the prevalence
of AAA in women (based on woman-specific
definition of AAA) and the effect of both
screening and elective repair on quality of
life. A population prevalence at age 65 years
of 0-8% (the upper limit of our sensitivity
analysis) would result in a more favourable
cost-effectiveness ratio. Conversely, it is possi-
ble that prevalence has decreased since the
studies were done, reflecting trends in both

AAA prevalence seen in men and smoking in
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women, which could lower the cost-effective-

ness of screening. [17, Rank 5]

Prevalence of Competing Comorbidities

for Updated AAA Screening Guidelines

Despite excluding the AAA diagnosis and

some of the diagnoses made in hospital events
proximal to death as part of the M3 index
score, people who died from AAA had a much
higher level of complexity of comorbidities
than the age matched general population in
New Zealand as demonstrated by the com-
parison of the M3 index scores. Since tobacco
smoking is strongly associated with AAA, it
was not surprising to find that people who
died from AAA also had many competing
comorbidities which would limit the quality
and quantity of life. Indeed, the subgroup
with known AAA who had not received
abdominal aortic interventions more often
had more comorbidities that limit life span
such as metastatic cancer and heart failure.

This association is likely to be a challenge for
predictive models to stratify the population
for those best suited for screening, as people
with higher risk of AAA may also be of higher
risk of multimorbidity limiting their benefit
from screening. The high prevalence of com-

peting morbidities demonstrated in this study
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may also explain why it is challenging for
newer surgical techniques such as EVAR to
improve long term survival of people with
AAA beyond 1 year, even though EVAR has
significantly improved 30-day mortality
compared with open repair. Indeed, sub-
group analyses from a recent individual level
meta-analysis of randomised controlled trials
comparing EVAR and open repair did not
find early benefit from EVAR for people with
moderate renal dysfunction or coronary
heart disease. Nevertheless, it would be
important for policy makers to consider any
new evidence that becomes available in
regard to the longer term outcomes of new

technological advances. [27, Rank 3]

While many of the morbidities examined by
this study are not absolute contraindications
to abdominal aortic intervention, they often
increase perioperative complexity and overall
intervention costs as well as being associated
with increased risk of postoperative compli-
cations and adverse events. In the context of
inevitably treating people with AAA of
whom the AAA would have otherwise never
caused harm in their life time, it is important
to consider the decision to undertake AAA
intervention does not always translate to

meaningful benefit to patients overall in
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terms of quality and/or quantity of life.

The trial demonstrated that for people with
AAA (25.5 cm) who were not eligible for
open repair because of comorbidities, EVAR
reduced aneurysm related mortality without
increasing overall survival. Up to 64% of
people who died from AAA might have been
potential candidates namely people who had
renal dysfunction, cardiac arrythmia, COPD,
respiratory failure, heart failure and underly-
ing cardiovascular disease. Preventing a
person from AAA rupture alone without
significantly prolonging quantity and quality
of life because of other morbidities may not be
considered as desirable from a people centric
point of view. This study highlights the type
of common comorbidities that may be worth
reviewing and optimising clinically before
aortic intervention, as well as allowing a more
informed consent about the likely benefits
and potential harms related to the aortic inter-
vention. For example, having an accurate
assessment of a cancer prognosis or the func-
tional status of people with dementia as
appropriate; or optimising cardiovascular
disease and heart failure management prior to

proposed interventions. [37, Rank 4]
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Three situations where hand-held
ultrasound administered by non-
experts has saved time and had
clinical benefits: ectopic pregnancy,
AAA, and pericardial effusion.

Updated AAA Screening Guidelines

and Diagnostic Accuracy

Hand-held ultrasound is getting increasing
interest in various medical fields and strata.
Researchers found that abdominal aortic
measurements performed by trained medical
students were similar to those obtained by
experts. They describe three situations where

hand-held

non-experts has saved time and had clinical

ultrasound administered by
benefits: ectopic pregnancy, AAA, and peri-
cardial effusion. They found that sensitivity,
specificity and predictive values were 100%,
in agreement with our previous validation
study. They also found that hand-held-ultra-
sound for AAA screening had a diagnostic
accuracy and abdominal aorta measurement
comparable to conventional ultrasound. The
false positive rate of 21.4% found in the cur-
rent study could be considered high. Howev-
er, it should be noted that one of these
patients had aortic ectasia and another had a

luminal thrombus.
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Thus, it could be argued that these are not
truly false positives and that the sensitivity is,
therefore, higher. Moreover, there is no con-
sensus on the best methods of measuring the

The

inner-to-inner and the leading edge-to-lead-

diameter of the abdominal aorta.
ing edge methods give smaller measures of the
aortic diameter than the external-to-external
wall method, with the estimated prevalence
varying from -22% (inner-to-inner) to +36%
(external-to-external wall) depending on the
method. We chose the external-to-external
wall method because confirmatory hospital
imaging by standard ultrasound or computer
tomography was carried out only to verify the
diagnosis. In other words, we accepted an
increase in the rate of false positives in order to
minimize the risk of false negatives, which
could not be observed. This study was per-
formed under real-life clinical setting. Con-
firmatory hospital imaging by standard ultra-
sound or computer tomography was used
only to verify the diagnosis. Therefore, the
study design did not allow some measure-
ments, such as the specificity, negative predic-
tive value or false negative rate. However, this
was not the aim of the study and several
reports have already demonstrated that this
has a good diagnostic accuracy for AAA
screening It would have been desirable to

explore more combinations of screening inter-
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vals and associated AAA size cut-offs. Howev-
er, the structural changes that are a necessity
in an MM would have made this a time-con-
suming process, thus limiting the number of
analyses that could be considered. Converse-
ly, the DES can easily assess any combination
of surveillance intervals. To change the inter-
val for patients with a 3.0 to 3.9 cm AAA
from one to two years is trivial, because the
DES is programmed to allow the input of
any chosen partition of the aortic size range
with an associated screening interval for each
part. This is only possible because an individ-
ual’s AAA size is measured on a continuous
scale. The problems of state transition are
further demonstrated when trying to assess
the cost-effectiveness of including sub-aneu-
rysmal AAAs in a screening program. In the
MM, a new AAA state would need to be
incorporated, with extensive reprogramming.
In the DES, all that is necessary is to insert
“2.5” in the list of surveillance thresholds and
“5” in the list of intervals. In addition, the
DES parameters can also be easily made to
depend on individual-level covariates (e.g.,

age-dependent mortality rates after surgery).
[36, Rank 4]
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Rationale for AAA Screening Guidelines

Ruptured aneurysms often occur without
warning as AAAs are largely asymptomatic.
Ruptured aneurysms are always life threaten-
ing and require emergency surgical repair of
the abdominal aorta. The risk of death from a
ruptured AAA is 80% to 90%. Over one-half
of all deaths from ruptured aneurysms take
place before the patient reaches a hospital. In
comparison, mortality for people undergoing
elective surgery is 5% to 7%. However, symp-
toms for AAA rarely occur prior to rupture.
Possible detection of aneurysms at a size when
rupture is unlikely to occur is viable through
screening. Ultrasound as a screening test for
AAA can visualize the aorta in 99% of
patients and has a sensitivity and specificity
approaching 100% in screening settings for
AAAs. In addition, ultrasound is non-inva-
sive, fast, relatively inexpensive, and does not
expose patients to radiation. The feasibility of
population-based ultrasound screening for

AAA has been established through large rand-

omized screening trials

Ultrasound screening can reliably visualize
the aorta in 99% of people, has high levels of
sensitivity and specificity, and provides the

opportunity to detect an AAA at a stage when
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rupture is unlikely to occur. Early interven-
tion at the presymptomatic stage may reduce
the frequency of rupture and subsequently
decrease mortality and the requirement for
emergency hospital treatment. Elective sur-
gery for an AAA is associated with a 5% to
7% mortality rate compared to a fatality rate

of 80% to 90% for emergency repair of a
ruptured AAA. [24, Rank 4]

There are opposing views on the risks and
benefits of establishing ultrasound screening
programs for AAA because of the operative
mortality rates associated with surgical repair,
particularly for an AAA that would never
have ruptured if it had not been detected
through screening or left untreated. Howev-
e, ultrasound screening is reasonably cheap
and non-invasive, and AAAs may cause a

substantial number of mortalities.

Ultrasound is an extremely sensitive and spe-
cific screening test for AAA of all sizes, at
least in cases where the diagnosis and size of
the aneurysm can be confirmed at surgery.
Reported sensitivities range from 82% to
99%, with sensitivity approaching 100% in
some studies and in series of screening
patients with a pulsatile mass. In one evalua-

tion screening program, ultrasound measure-

ment had a sensitivity of 100% for AAAs of
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4.5 cm or more and a specificity of 100% for
AAAs up to 3.0 cm. The positive predictive
value of ultrasound for AAA screening was
100%. However, in a small proportion of
patients, visualization of the aorta will be

inadequate due to obesity, bowel gas, or

periaortic disease. [34, Rank 3]

The USPSTF made no recommendations for
or against screening for AAA in men aged 65

to 75 who have never smoked. The prevalence

Screening AAA sonography particularly for
the elderly male ever-smoker population has
now been recommended for more than 10
years. Time will tell whether new USPSTF
efforts to revisit the evidence for AAA screen-
ing will result in substantial guideline revi-
sions. However, with continued affirmation of
a reduction in AAA-related mortality attribut-
ed to one-time sonography, current core
screening practices are likely to endure as the
standard of care in the near future. Still,
regardless of future UPSTF actions, there
remain many areas for further study and prac-
tice improvement, including optimizing
screening based on risk factors, increasing

screening utilization, clarifying and ensuring
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of large AAAs in men who have never
smoked is much lower compared with the
AAA prevalence in men who have ever
smoked. Because screening and early treat-
ment may lead to harm, including an
increased number of surgeries with associated
morbidity and mortality, and psychological
harm, the USPSTF concluded that the
balance between the benefits and harm of
screening for AAA is too close to make a gen-

eral recommendation in this population.

appropriate follow-up intervals, managing
incidental findings, and exploring the utility
of alternative screening modalities. At the
same time, the steady accumulation of
knowledge about the genetic, physiologic,
and biomechanical underpinnings of aneu-
rysm formation, growth, and rupture, cou-
pled with continued advanced in minimally
invasive diagnostics and sophisticated imag-
ing technologies, has the potential to trans-
form the field and facilitate much more pre-
cise and patient-specific screening practices

in coming years. [40, Rank 4]

*Important information for post-test are highlighted
in red letters, boxes and diagrams.
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