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Recommendations concerning management of abdominal aortic aneurysms (AAAs) ≥5.5cm 23 

during the COVID-19 pandemic from societies,
 
such as The Society for Vascular Surgery and 24 

The Vascular Society for Great Britain & Ireland, recommend deferring repair. However, 25 

neither document  quantify the optimal deferral time-periods, stating that clinicians should 26 

consider factors such as COVID-19 transmission risk and rupture risk. The European Society 27 

for Vascular Surgery AAA guideline specify that rapidly growing AAAs (≥1cm/year) should 28 

prompt fast track vascular referral
1
, these recommendations were developed and published 29 

before the COVID-19 pandemic. McGuinness et al. recently reported the results of their risk 30 

modelling to address this issue
2
. They include patient, AAA, and COVID-19 risk parameters. 31 

This analysis, however, is limited owing to the data on which they base annual rupture risk, 32 

which we feel to be an overestimation; and their estimation of perioperative COVID-19 33 

related mortality, which we feel to be an underestimation. 34 

 35 

Annual AAA rupture rates used by McGuinness et al. were based on a prospective cohort 36 

study of 198 patients turned down for elective repair between 1995 and 2000: 9.4%, 10.2%, 37 

and 32.5% for 5.5-5.9cm, 6.0-6.9cm, and ≥7cm AAAs respectively
2
. Perioperative COVID-38 

19 related mortality was assumed to be equivalent to community COVID-19 mortality risk
2
. 39 

More robust pooled data are available on which to base estimates of rupture rates. The meta-40 

analysis by Parkinson et al. (2015) included 1514 patients from eleven studies
3
. They report 41 

significantly lower pooled annual rupture rates: 3.5%, 4.1%, and 6.3% for 5.5-6cm, 6.1-7cm, 42 

and >7cm AAAs respectively. Additionally, there are meta-analysed data available 43 

describing postoperative COVID-19 related mortality
4
. 44 

We aimed to conduct risk-model analysis using these up-to-date data, hypothesising that 45 

more patient groups would be better served by deferral of repair than McGuinness et al. 46 

suggest. The model calculates the ‘optimal strategy’ (repair or deferral) at different 47 
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timepoints from when elective repair is considered (3, 6, 9, and 12 months) based on 48 

baseline, rupture, operative, and COVID related mortality risks. 49 

 50 

We undertook decision-tree analysis using data from Parkinson et al. to inform annual 51 

rupture risk and data from Brown et al. to inform perioperative COVID-19 related 52 

mortality
3,4

. All other model parameters were identical to those used by McGuinness et al
2
. 53 

Analyses were conducted using the statistical software ‘Amua’ (version 0.3.0). Baseline 54 

annual mortality risk parameters were based on The Centre for Disease Control and 55 

Prevention’s 2016 National Vital Statistics Reports. COVID-19, open and endovascular AAA 56 

repair, and AAA rupture related mortality risk estimates were stratified by age
2,4

. Risk of 57 

COVID-19 transmission was stratified by community COVID-19 prevalence and in-58 

patient/community status, with nosocomial transmission rate estimated as twice community 59 

transmission risk as per Yu et al.
2
.  60 

 61 

The results suggest that deferral is preferred to open repair for all AAAs at 3 months (Figure 62 

1). Open repair becomes preferable to deferral at 6 months only in younger patients (<65 63 

years-of-age) with aneurysms >7cm (when COVID-19 transmission risk is low).  64 

Deferral is preferred to endovascular repair at 3 months in most scenarios. Endovascular 65 

repair becomes preferred to deferral at 6 months for the majority when COVID-19 66 

transmission risk is low.  67 

 68 

This analysis addresses an obvious deficiency in the current guidance by major vascular 69 

societies, by accounting for age, repair type and COVID prevalence. The results support 70 

deferral for many patients but highlight that ‘one size does not fit all’, specifying when repair 71 

becomes appropriate and for whom. 72 
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 73 

Evidence on AAA diameter at the time of rupture would suggest that a sizable proportion of 74 

ruptures occur in AAAs >7.0cm. The IMPROVE trial report that 78.7% of their cohort had 75 

AAA>7.0cm
5
. Similarly, Laine et al. report that only 8% of rAAA were below 5.5cm at the 76 

time of rupture
6
. However, such studies do not further inform yearly rupture risk since they 77 

only include patients with a rAAA, without ‘denominator’ (non-rAAA data) available. 78 

 79 

This analysis is limited as individual patient comorbidities are not considered which could 80 

significantly influence AAA repair, rupture, and COVID-19 related mortality risks. As such, 81 

the results should be used to complement existing mortality risk-estimations. Data are based 82 

on patients that were turned down for repair: rupture-risk may differ for patients considered 83 

suitable/fit for repair. The model does not consider relevant factors such as the variability in 84 

provision and effectiveness of COVID-19 low ‘green pathways’. However, by providing 85 

optimal strategies at differing COVID-19 transmission risk levels, ranging from 0.01% 86 

(0.02% nosocomial) to 30% (60% nosocomial), clinicians can interpret the results that most 87 

closely align their current local transmission risk. Units with efficient ‘green pathways’ could 88 

use the ‘0.01%’ transmission template as an approximation to their risk. Lastly, the model is 89 

not yet validated, this should be considered when used to support clinical decision making. 90 

 91 

These results are a framework for clinicians to time planned intervention for patients with 92 

AAAs ≥5.5cm. For many patients in areas of low community COVID-19 transmission risk, 93 

deferral of repair as suggested by current guidance may increase mortality risk. 94 
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Figure 1.  Comparison between an immediate and initial non-operative (delayed) strategy 

involving endovascular aneurysm repair (EVAR) and open repair for abdominal aortic 

aneurysm (AAA) at different community COVID-19 infection probabilities. The colour gives 

the preferred operative (red) or deferral (blue) strategy at 3 months after a decision regarding 

treatment. The symbols show the preferred strategy for alternate time points of 6, 9 and 12 

months from consideration of repair: X = change to operative strategy at 6 months; O = 

change to operative strategy at 9 months; Y = change to operative strategy at 12 months. 

Results were checked for internal consistency (and adjusted if required) so that the preferred 

strategy assumed higher operative risk with increasing age in all categories of AAA size. 
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Figure 1.  Comparison between an immediate and initial non-operative (delayed) strategy 

involving endovascular abdominal aortic aneurysm repair (EVAR) and open abdominal aortic 

aneurysm repair at different community COVID-19 infection rates. The colour gives the 

preferred strategy at 3 months after a decision regarding treatment (Red: operative strategy 

preferred. Blue: deferral preferred.). The preferred strategy is additionally shown for alternate 

time points of 6, 9 and 12 months from consideration of repair. X: changes to operative 

strategy being preferred at 6 months. O: changes to operative strategy being preferred at 9 

months. Y: changes to operative strategy being preferred at 12 months. Results were checked 

for internal consistency (and if required adjusted) so that the preferred strategy assumed 

higher operative risk with increasing age in all categories of AAA size. 
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