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ABSTRACT

Objectives

It is currently unclear whether the parallels between Abdominal Aortic Aneurysms (AAA) and
chronic obstructive pulmonary disease (COPD),are explained by common risk factors alone, such
as cigarette smoking, or by a predetermined cause. Given the persistent controversy with regard to

the association between AAA and COPD we studied this association in depth.

Methods

We conducted a case-control study comparing patients with a small abdominal aortic aneurysm
(maximum infrarenal diameter 35-50 mm, n=221) with controls diagnosed with peripheral artery
disease (PAD, n=87). The controls were matched to the cases for life-time cigarette smoking.
Pulmonary function was measured by spirometry, and all subjects completed a questionnaire on

medical history and smoking habits (current, former, and never smokers).

Results

Aneurysm patients were similar to controls with respect to gender (p=0.71), life-time cigarette
smoking (39 vs 34 pack years, p=0.23) and history of cardiovascular disease (45% vs. 55%, p=0.12).
Aneurysm patients had more airway obstruction (Forced Expiratory Volume in 1 second/Forced
Vital Capacity (FEV1/FVC) (0.69 + 0.12 vs. 0.78 = 0.11, p < 0.001)) which was most pronounced in never
smokers (0.73 + 0.07 vs 0.86 = 0.07, p < 0.001). COPD was more prevalent in aneurysm patients (44%;
98/221) than in controls (20%; 17/87) (adj. OR 3.0; 95%Cl 1.6 — 5.5, p< 0.001). In particular, a major
proportion of AAA patients was newly diagnosed with COPD; only 40 of 98 patients (41%) with COPD
(mild, moderate or severe/very severe) were known before with obstructive pulmonary defects and
received treatment.

Conclusions
This study confirms an association between AAA and COPD and shows that this association
is independent from smoking. Findings also demonstrate that COPD is under-diagnosed in
AAA patients.

WHAT THIS PAPER ADDS

The findings of this study suggest that the increased prevalence of chronic obstructive pulmonary
disease (COPD) in patients with an abdominal aortic aneurysm (AAA) is independent from
smoking. Along with other observed parallels between AAA and COPD, results of this study hint
at a predetermined cause of these diseases, warranting further investigation of common genetic,
inflammatory and remodeling pathways. Identification of common mechanistic pathways might be
highly relevant for future AAA and COPD research and research collaboration initiatives. The burden
of undetected COPD is relevant to those involved in the care of AAA patients.



INTRODUCTION

Several parallels are observed between abdominal aortic aneurysms (AAA) and chronic
obstructive pulmonary disease (COPD), both with regard to risk factors as well as to the underlying
pathophysiology. Both diseases have a particularly strong relationship with smoking, and
smoking cessation appears to be the principle disease-modifying intervention"*. Moreover,
their pathophysiologic bases are best described as a persistent pro-inflammatory response that is
associated with proteolysis and excess matrix turn-over®**>,

A relation between AAA and COPD was first suggested by Cronenwett et al., who reported
in 1985 that COPD was more common in patients with a ruptured aneurysm®. Several successive
reports also indicated an association between AAA and COPD, although the by far largest study
in aneurysm patients rejected an independent association (a summary of the reports is found in
Table 1)78%10M1213 - Moreover, interpretation of these reports is complicated by considerable
heterogeneity in outcome measures, definitions and control populations in these studies. In
particular, a relation between AAA and COPD that is beyond that of smoking alone remains unclear.

We performed pulmonary testing in a cohort of patients with a small abdominal aneurysm and
compared the results with a control group of patients with clinical peripheral artery disease (PAD).
As there is a large overlap in risk factors, in particular the predominance of smoking, and patient
characteristics between AAA and PAD populations, it was reasoned that this group constituted
the most optimal control group®*. With this study, we aim to test whether the suggested relationship
between AAA and COPD extends beyond smoking alone.

METHODS AND MATERIAL

Design

The study enrolled patients with a small infrarenal AAA, who participated in a larger study,
the Pharmaceutical Aneurysm Stabilization Trial (PHAST-trial http://www.trialregister.nl/trialreg/
admin/rctview.asp?TC=1345).

This multicenter trial studied whether 18 months doxycycline treatment reduced aneurysm
progression in 286 randomized Caucasian patients with small AAA (35-50 mm). The trial was
conducted between January 2009 and June 2011 in 14 Dutch hospitals (manuscript submitted).
Primary approval for the PHAST-trial and this sub-study was obtained from the Medical Ethical
Review Board of the Leiden University Medical Center.

Presence of AAA and size of maximum aortic diameter was assessed by single observer
ultrasound measurement of the anteroposterior diameter (Siemens P50, 1.67-4.0 MHz phased array
transducer). Included were all patients with a confirmed AAA sized 35-50 mm. All measurements
were performed at baseline, i.e. immediately before randomization.

The control population consisted of patients with established PAD referred to the outpatient
department of vascular surgery at the Leiden University Medical Center and the Deventer Hospital.
All patients underwent abdominal ultrasound to exclude an aortic aneurysm (i.e. infrarenal aortic
diameter <25 mm). PAD was defined by a history of manifest intermittent claudication with an ankle-
brachial index (ABI) < 0.9, or by a history of lower extremity revascularization. Patients with a known

history of lung carcinoma, lung surgery or aneurysmal diseases (i.e. an aneurysm on other locations;
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e.g. the popliteal artery) were excluded. Because all patients in the AAA group were between
the ages of 50 and 89 years, only controls older than 50 years were included.

Prior to measurement of respiratory functions, the controls were matched to the cases for
life-time cigarette smoking (group matching). Matching was performed for four categories of
smoked pack years (PY) (non-smokers (O PY), 1-20 PY, 21-40 PY and more than 40 PY) based on
the frequency distribution of the PHAST cohort.

Measurements

Eligibility was based on the patients’ medical records and all patients were interviewed about
smoking habits, presence of a diagnosis of COPD and history of cardiovascular disease. Smoking
status was defined by the three categories of current, former, and never smokers. Life-time
cigarette consumption was analyzed by pack years (number of years smoked * average number
of daily smoked cigarettes / 20). Referral to or treatment by a physician for COPD was regarded as
a previous diagnosis of COPD. Questions on cardiovascular history included myocardial infarction,
cerebrovascular accident or transient ischemic attack, peripheral artery disease, medication for
hypertension or diabetes mellitus. Body mass index (BMI) was calculated as kg/m?.

Pulmonary function was measured by spirometry in all participants with standardized, portable
equipment (Microlab 3500, MicroMedical Ltd, California, US). Measures of respiratory functions
consisted of forced expiratory volume in one second (FEV1), forced vital capacity (FVC), and FEV1/
FVC ratio. Published prediction equations were used to calculate the percentage of predicted
FEV1 for each participant (pFEV1%). The maximum of three repeated respiratory tests was used in
the analysis. A modification of the Global Initiatives for Chronic Obstructive Lung Disease (GOLD)
definitional criteria was used to classify subjects into the mutually exclusive categories of severe/
very severe COPD (FEV1/FVC < 0.7 and FEV1 < 50% predicted), moderate COPD (FEV1/FVC < 0.7 and
FEV150% to <80% predicted), and mild COPD (FEV1/FVC < 0.7 and FEV1 2 80% predicted)®.

Statistical analysis

Baseline data on respiratory functioning of 221 patients of the PHAST trial were available.
Calculation of the sample size was based on the assumption that a 15% difference in mean FEV1 is
clinically relevant®™. To detect a difference with a level of 0.05 and 90% power, 90 control patients
were required.

The analysis was carried out by using SPSS version 17 for Windows (SPSS Inc. Chicago, IL). Data
are presented as means = standard deviation (SD). The patient characteristics including gender, age,
smoking history, BMI and cardiovascular risk factors were systematically recorded and compared
descriptively. Continuous variables were analyzed with the T-test and categorical variables with
Chi-square test. We used linear regression analysis to estimate differences in outcome measures
between the two groups. Multiple logistic regression analysis was performed to ascertain whether
chronic obstructive airway disease was independently associated with the presence of an AAA,
compared with gender, age, smoking status, presence of diabetes mellitus and a history of
cardiovascular diseases. Differences in change of aneurysm growth parameters were assessed by
repeated measurements analysis using linear mixed models with a random intercept and slope
per patient. To assess whether growth rates were comparable between patients with and without
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COPD, or within COPD disease stages, interaction terms between the disease stage and aneurysmal
diameter were used. All test were two-tailed, P-values smaller than 0.05 were considered to be

statistically significant.

RESULTS

Our study population consisted of 221 patients with an AAA and 87 control patients with PAD without
an AAA. The demographic and clinical characteristics of the two groups are outlined in Table 2.

Aneurysm and control groups were similar with respect to gender (p=0.71), life-time cigarette
smoking (39 vs 34 pack years, p=0.23) and history of cardiovascular disease (45% vs 55%, p=0.12).
The percentage of current smokers was higher in the PAD patient group than in those with AAA
(45% vs 30%, p=0.029). AAA patients were slightly older (71 vs 69 year, p=0.03) and heavier (BMI 27.4
vs 26.2, p=0.01) and were less frequently diagnosed with diabetes mellitus (15% vs 30%, p=0.006).

Significant differences in indices of airway obstruction were found (Table 3). Mean FEV1/FVC
ratio was significantly reduced in aneurysm patients compared with controls (0.69 vs 0.78, p<0.001).
This reduced FEV1/FVC ratio in AAA patients was consistently found in all three smoking cohorts
i.e. current (0.69 vs 0.75, p=0.013), former (0.68 vs 0.79, p< 0.001) and most pronounced in never
smokers (0.73vs 0.86, p<0.001). No significant differences were found in FEV1and pFEV1% measures.
In contrast, aneurysm patients had a significantly larger FVC (3.23 vs 3.46, p= 0.024). No relationship
was found between annual aneurysm expansion rates in patients with COPD (2.3 mm/y) and those
without (2.5 mm/y) (p=0.20) (data not shown).

Table 2. Patient characteristics of cases with abdominal aortic aneurysm and controls.?

PAOD n=87 AAA n=221 P

Age 699 71=7 0.032
Male gender 85% 87% 0.71
Body height (cm) 175+ 8 175+ 8 0.42
Body weight (kg) 8013 84 +14 0.014
BMI 26.2+34 274 +3.7 0.013
Smoking 0.029

current 38 (45%) 66 (30%)

ever 37 (44%) 132 (60%)

never 10 (12%) 23 (10%)
Pack years 34 £27 39 +31 0.23
DM 25 (29%) 32 (15%) 0.006
MI 23 (27%) 62 (28%) 0.89
Stroke 5(6%) 11 (5%) 0.79
TIA 12 (14%) 20 (9%) 0.21
PAOD 87 (100%) 53 (24%) <0.001
All CVD (other than PAOD) 46 (55%) 98 (45%) 0.2

BMI; body mass index, DM; diabetes mellitus, MI; myocardial infarction, TIA; transient ischaemic attack, PAD;
peripheral artery disease, CVD; cardiovascular disease.

2Data are presented as means SD except for percentages (%) and p-values are calculated using logistic regression.
Bold p-values indicate a significant difference between AAA and PAD groups.



Table 3. Spirometry outcome measures in cases with abdominal aortic aneurysm and controls.?

PAOD n=87 AAA n=221 p
FVC (L) 3.23+0.78 3.46+0.83 0.024
FEV1 (L) 2.50 £ 0.69 2.39+0.71 0.21
FEV1 % predicted 84.0£17.8 80.4+£19.0 0.13
FEV1/FVC ratio 0.78+=0.11 0.69+0.12 <0.001
current smokers 0.75+0M 0.69+0.14 0.013
former smokers 0.79+0.10 0.68 £0.12 <0.001
never smokers 0.86 £ 0.07 0.73+0.07 <0.001

FVC; forced vital capacity, FEV1; forced expiratory volume in1s, L; litre. FVC s slightly increased in aneurysm patients.
Mean FEV1/FVC ratio is significantly reduced in aneurysm patients compared with controls, most pronounced in
never smokers.

2Data are presented as mean SD.

Classifying the results according to the GOLD criteria revealed that COPD is more prevalent in
aneurysm patients (98/221; 44%) than in PAD patients (17/87; 20%). The unadjusted Odds Ratio of
aneurysm patients for COPD is 3.3 (C195% 1.8 — 5.9, p< 0.001), and 3.0 (95%Cl 1.6 — 5.5, p< 0.001) when
adjusted for age, gender, smoking, and presence of diabetes mellitus and a history of cardiovascular
disease. In particular, a major proportion of aneurysm patients was newly diagnosed with COPD;
only 40 of 98 patients (41%) with COPD (mild, moderate or severe/very severe) were known before
with obstructive pulmonary defects and received treatment. (Fig. 1)

DISCUSSION

This study demonstrates an increased prevalence of obstructive pulmonary disease in patients with
an abdominal aortic aneurysm; a relationship that appears independent from smoking. Our findings
clearly support the longstanding notion of an association between AAA and obstructive airway

known COPD (all)
n=40 (18%)

unknown COPD
(moderate/severe/very severe)

n=27 (12%)

no COPD
n=123 (56%)

unknown COPD (mild)
n=31 (14%)

Figure 1. Distribution of chronic obstructive pulmonary disease in AAA patients after spirometry. Of 221 patients
with AAA, a total of 98 (44%) patients had COPD, as determined by spirometry and defined by the GOLD
classification. 40 patients were previously diagnosed and treated for COPD (all stages of GOLD-classification).
An additional 27 patients were newly identified with moderate or severe/very severe COPD and mild COPD was
found by spirometry in 31 patients.
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disease. Although a major proportion of COPD in aneurysm patients is most likely smoking-induced,
our results suggest a relationship that is beyond that of smoking alone as clearly illustrated by
spirometry results in never smokers. Findings from this study also show that obstructive pulmonary
disease often remains unrecognized in aneurysm patients.

In 1985, Cronenwett et al. reported an association between rupture of abdominal aortic
aneurysms and obstructive pulmonary disease®. Later reports extended this notion, and described
a generally increased prevalence of COPD in AAA patients, and of aneurysmal disease in COPD
patients”®°™"2 Unfortunately, interpretation of these studies is hampered by methodological
shortcomings such as identification of COPD on basis of medical records or questionnaires, which
are known to underestimate the presence of pulmonary disease'®”. Moreover, the implication of
the studies is complicated by considerable heterogeneity in outcome measures, definitions and
control populations. Whether the presumed association is dominated by smoking as the primary
risk factor for both diseases remains unclear. Additionally, findings from these studies are not
supported by the largest study in AAA patients thus far (the Veterans Affairs Aneurysm Detection and
Management (VA) study) where the association between COPD and AAA was lost after adjustment
for smoking®™. The reason for this apparent discrepancy is unclear, but may also relate to the use of
questionnaires in the VA study to assess the presence of pulmonary disease, which has a positive
predictive power of only 58% to recognize COPD™",

Given the contrasting findings and the persistent controversy with regard to the role of
cigarette smoking in the association between AAA and COPD, we considered a re-evaluation
relevant. The choice for PAD patients as the control population was based on the parallels in risk
factors between AAA and PAD, which not only include dominance of smoking as the primary risk
factor but also other common non-modifiable risk factors such as age and male gender™. As more
than 85% of both populations were former or current smokers, with a similar burden of pack years,
a considerable proportion of patients with pulmonary impairment was expected in both groups.
However, significantly more airway obstruction was present in aneurysm patients, indicating that
the high prevalence of COPD is not explained by smoking alone. This observation suggests that
the relation between AAA and COPD reflects a common susceptibility, a notion that is supported
by converging pathophysiologic pathways including metallopeptidase-9 and neutrophil elastase.’®”
Such an common predisposition is suggested by the observation that the difference in FEV1/FVC
ratio between AAA and PAD patients was most pronounced in never smokers. Identification of
a common mechanisms or pathways might be highly relevant for future aneurysm and pulmonary
research and research collaboration initiatives. In our opinion, further investigation of common
genetic, inflammatory and remodeling pathways is warranted.

In line with two previous observations we found no relationship between the presence of
obstructive pulmonary disease and expansion of aneurysm diameter”?°. Whether aneurysm growth
is related to an actual decline in FEV1 values can however not be determined with this study. To that
end, a long-term prospective study design would be required including a much larger sample of
aneurysm patients, assessing pulmonary changes over time?.

This study has limitations. Firstly, we performed a case-control study designed to overcome
restraints of previous reports. However, like all observational studies, our results are also subject
to bias from confounding factors. We matched both cohorts to reduce imbalance with respect



to smoking as the most apparent confounding factor. Yet, small but significant differences with
regard to potential confounders remained between the groups. We mathematically adjusted for
these potential confounders. Results for this analysis showed that these adjustments only minimally
affected the results. Secondly, we used a 2.5 to 1 ratio for cases and controls. This ratio was based on
the power calculations for the study. Although the significant outcomes confirm the adequacy of
the power calculation, a larger control group would have resulted in smaller confidence intervals.

Third, we used fixed ratios and cut off points to determine obstructive pulmonary defects for
reasons of simplicity and comparability. While this is a common approach, this may result in over-
diagnosis in elderly patients because of the variable nature of obstructive pulmonary diseases and
the heterogeneity among patients. Although COPD is operationally defined by results on spirometry,
an adequate diagnostic process should include post-bronchodilator spirometry, questionnaires and
other clinical, physiological and radiologic measures. It is clear that FEV1 measures and indices alone
have epidemiological value but they are not sufficient for clinical decision-making?.

Finally, we would consider an additional histopathological analysis of matched aneurysmal and
pulmonarytissues from AAA patients highly relevant. Yet, such a study would rely on tissues obtained
during post mortems. Given the extremely low number of post mortem nowadays such a study is
extremely hard to conduct and one has to rely on the abundance of literature on inflammatory and
proteolytic pathways in both conditions.**®"

Implications

Data from our clinical cohort shows that 59% COPD cases were previously undetected; only 40 of
the 98 detected AAA patients had a diagnosis of COPD and received proper treatment. Spirometry
more than doubles the number of patients with a diagnosis of COPD, indicating that COPD is under-
diagnosed in the AAA patients?. This can be partially explained by low physical activity in elderly
patients, as symptoms of COPD such as shortness of breath may remain unnoticed. These findings
suggest that it is clinically relevant to screen each AAA patient for obstructive pulmonary disease®.
Early detection of COPD is useful as appropriate disease modification is available. For COPD, the only
approach that has proven useful on modifying the course of the disease is smoking cessation.
However, the usefulness of long-acting beta agonists or muscarinic antagonists in alleviation of
the symptoms is also well documented, thus enhancing quality of life*. Moreover, COPD has been
identified as a comorbidity associated with increased cardiovascular risk and poor outcome for any
major vascular procedure*?. Appropriate preoperative care, with a detailed respiratory assessment
and careful attention to pulmonary function in the postoperative period, is necessary to favor
the postoperative course of aneurysm patients®.

Conclusion

The findings of this study show that the increased prevalence of chronic obstructive pulmonary
disease (COPD) in patients with an abdominal aortic aneurysm (AAA) is independent from
smoking. In addition, chronic obstructive pulmonary disease often remains unrecognized in
aneurysm patients.

o

WSAYNINY DILYOV T¥YNIWOAEY ANV ISVISIA AYYNOWTNd FAILONYLSTO DINOYHD NIIMLIF NOILVIDOSSY NV

51




3

WSAYNINY DIL4OV TVNIWOAAY ANV ISVISIA AJYNOWTNd JAILONYLSAO DINOYHD NIIMLIF NOILVIDOSSY NV

52

REFERENCES

1.

Anthonisen NR, Connett JE, Kiley JP, Altose
MD, Bailey WC, Buist AS, et al. Effects of
smoking intervention and the use of an inhaled
anticholinergic bronchodilator on the rate
of decline of FEVI: the Lung Health Study.
JAMA1994;272:1497-505.

Reilly JJ. COPD and Declining FEVI — Time to
Divide and Conquer? N Engl J Med 2008;15:1616-18.

Thompson RW, Geraghty PJ, Lee JK. Abdominal
aorticaneurysms: basic mechanisms and clinical
implications. Curr Probl Surg. 2002;39:110-230.

Chung KF,  Adcock IM. Multifaceted
mechanisms in COPD: inflammation, immunity,
and tissue repair and destruction. Eur
Respir J.2008;31:1334-56.

Abdul-Hussien H, Hanemaaijer R, Kleemann
R, Verhaaren BF, van Bockel JH, Lindeman
JH. The
aortic aneurysm growth: corresponding and

pathophysiology of abdominal

discordant inflammatory and proteolytic
processes in abdominal aortic and popliteal

artery aneurysms. J Vasc Surg. 2010;51:1479-87.

Cronenwett JL, Murphy TF, Zelenock GB,
Whitehouse WM Jr, Lindenauer SM, Graham
LM, et al.
associated with rupture of small abdominal

Actuarial analysis of variables

aortic aneurysms. Surgery. 1985;98:472-83.

Bengtsson H, Bergqvist D, Ekberg O, Janzon L.
A population based screening of abdominal aortic
aneurysms (AAA). Eur J Vasc Surg. 1991;5:53-7.

van Laarhoven CJ, Borstlap AC, van Berge
Henegouwen DP, Palmen FM, Verpalen
MC, Schoemaker MC. Chronic obstructive
pulmonary disease and abdominal aortic

aneurysms. Eur J Vasc Surg. 1993;7:386-90.

Lindholt JS, Heickendorff L, Antonsen S,
Fasting H, Henneberg EW. Natural history of
abdominal aortic aneurysm with and without
coexisting chronic obstructive pulmonary
disease. J Vasc Surg. 1998;28:226-33.

10.

1.

12.

13.

14.

15.

16.

7.

Smith FC, Grimshaw GM, Paterson IS, Shearman
CP, Hamer JD. Ultrasonographic screening
for abdominal aortic aneurysm in an urban
community. BrJ Surg. 1993;80:1406-9.

Sakamaki F, Oya H, Nagaya N, Kyotani S,
Satoh T, Nakanishi N. Higher prevalence of
obstructive airway disease in patients with
thoracic or abdominal aortic aneurysm. J Vasc
Surg. 2002;36:35-40.

Fowkes FG, Anandan CL, Lee AJ, Smith FB,
Tzoulakil, Rumley A, et al. Reduced lung function
in patients with abdominal aortic aneurysm
is associated with activation of inflammation
and hemostasis, not smoking or cardiovascular
disease. J Vasc Surg. 2006;43:474-80.

Lederle FA, Johnson GR, Wilson SE, Chute EP,
Hye RJ, Makaroun MS, et al. The aneurysm
detection and management study screening
program: validation cohort and final results.
Aneurysm Detection and Management Veterans
Affairs Cooperative Study Investigators. Arch
Intern Med. 2000;160:1425-30.

Eberhardt RT, Coffman JD. Cardiovascular morbidity
and mortalityin peripheral arterial disease. Eberhardt
RT, Coffman JD. Curr Drug Targets Cardiovasc
Haematol Disord. 2004;4:209-17.

Pauwels RA, Buist AS, Calverley PM, Jenkins CR,
Hurd SS; GOLD Scientific Committee. Global
strategy for the diagnosis, management, and
prevention of chronic obstructive pulmonary
disease. NHLBI/WHO Global Initiative for
Chronic Obstructive Lung Disease (GOLD)
Workshop summary. Am J Respir Crit Care
Med. 2001;163:1256-76.

Buffels J, Degryse J, Heyrman J, Decramer
M; DIDASCO Study. Office
significantly improves early detection of
COPD in general practice: the DIDASCO Study.
Chest. 2004;125:1394-9.

spirometry

Waterer GW, Wan JY, Kritchevsky SB, Wunderink
RG, Satterfield S, Bauer DC, et al. Airflow



20.

21.

limitation is underrecognized in well-functioning
older people. J Am Geriatr Soc. 2001;49:1032-8.

Brusselle GG, Joos GF, Bracke KR. New insights
into the immunology of chronic obstructive
pulmonary disease. Lancet. 2011; 378: 1015-26.

Lindeman JH, Abdul-Hussien H, Schaapherder
AF, Van Bockel JH, Von der Thisen JH, Roelen
DL, et al. Enhanced expression and activation
of pro-inflammatory transcription factors
distinguish aneurysmal from atherosclerotic
aorta: IL-6-and IL-8-dominated inflammatory
responses prevail in the human aneurysm. Clin
Sci (Lond). 2008; 114: 687-97.

Spencer C, Jamrozik K, Kelly S, Bremner P,
Norman P. Is there an association between
chronic lung disease and abdominal aortic
aneurysm expansion? ANZ J Surg. 2003;73:787-9.

Akamatsu K, Yamagata T, Kida Y, Tanaka H, Ueda
H, Ichinose M. Poor sensitivity of symptoms in
early detection of COPD. COPD. 2008;5:269-73.

22.

23.

24.

25.

26.

Mannino DM, Braman S. The epidemiology and
economics of chronic obstructive pulmonary
disease. Proc Am Thorac Soc. 2007;4:502-6.

Gooneratne NS, Patel NP, Corcoran A. Chronic
obstructive pulmonary disease diagnosis and
management in older adults. J Am Geriatr
Soc. 2010;58:1153-62.

Sin DD, Wu L, Man SF. The relationship between
reduced lungfunctionand cardiovascular mortality:
a population-based study and a systematic review
of the literature. Chest 2005;127:1952-9.

Moll FL, Powell JT, Fraedrich G, Verzini F, Haulon
S, Waltham M, et al. Management of abdominal
aortic aneurysms clinical practice guidelines of
the European society for vascular surgery. Eur J
Vasc Endovasc Surg. 2011;41 Suppl 1:51-S58.

Ohrlander T, Dencker M, AcostaS. Preoperative
Spirometry Results as a Determinant for
Long-term Mortality after EVAR for AAA. Eur J
Vasc Endovasc Surg. 2012;43:43-7.

o

WSAYNINY DILYOV T¥YNIWOAEY ANV ISVISIA AYYNOWTNd FAILONYLSTO DINOYHD NIIMLIF NOILVIDOSSY NV

53






