PERIODICUM BIOLOGORUM UDC 57:61
VOL. 125, No 3-4, 223-228, 2023 CODEN PDBIAD
DOI: 10.18054/pb.v125i3-4.25489 ISSN 0031-5362

Original Research Article

Increased number of ruptured aortic aneurysms
during SARS-CoV-2 pandemic

Abstract

Background and purpose: The aim of the study was to verify whether
ongoing severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
pandemic or Coronavirus disease (COVID-19) vaccination has any influ-
ence on established increased number of ruptured aortic aneurysms (RAA)
during SARS-CoV-2 pandemic (years 2020-2021) regarding two-year of
pre-pandemic period (2018-2019).

Materials and methods: Medical records of patients treated for the
ruptured abdominal aortic aneurysm (RAAA) by surgical or endovascular
reconstruction at the Department of Surgery, University Hospital Center
Zagreb, between 2018 and 2021, were retrospectively analyzed. Categorical
variables were analyzed using Fisher’s exact test, while numerical variables
were analyzed using Student’s t-test or Mann-Whitney U test, depending
on the normality of the distribution.

Results: The analysis revealed an increase in number of RAAAs by
55.56% in pandemic time (28 versus 18 in pre-pandemic years), decrease
in their 30-day mortality by 18.65 % (53.57% vs. 72.22% respectively)
and decrease in outpatient examinations during pandemic by 13.82%, but
the differences were not statistically significant.

Conclusion: No statistically significant relation between SARS-CoV-2
pandemic or the COVID-19 vaccination and the number of treated RAAAs
could be established. History of COVID-19 positivity or vaccination were
not associated with RAAA outcome. The increase of RAAAs in pandemic
along with decrease of its 30-day mortality compared to pre-pandemic time
suggests patients’ hesitance to go to elective surgery and avoidance of regular
check-ups in the hospitals, where lots of patients with SARS-CoV-2 are
presumed. to be concentrated, since hospital service policy and protocols re-
mained the same. The patients were never directly asked to answer this
question, so even if the fear of getting SARS-CoV-2 infection remains the
most plausible answer, it should be verified by an independent survey.

INTRODUCTION

he severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

pandemic is a severe, globally widespread infectious disease that
affects all aspects of human life and has become a major public health
problem. The World Health Organization (WHO) declared a public
health emergency of international concern (PHEIC) on 30 January
2020 and ended its declaration on 5 May 2023, but the disease has still
been spreading and, as of 24 September 2023, it had caused 770,777,632
cases and 6,958,486 confirmed deaths, ranking it fifth deadliest epi-
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demic/pandemic in history (1). The COVID-19 pandem-
ic has been followed by mass media reports about the
critical health situation in the world and appealing for
safety, working from home and social distancing. A de-
crease in the number of emergency department patients

has also been observed globally (2-4).

Meanwhile, aneurysms of abdominal aorta, have nev-
er ceased to be serious vascular surgical conditions that
require regular ambulatory monitoring and timely endo-
vascular or open surgical treatment to avoid rupture and
achieve an optimal reconstructive result.

A ruptured abdominal aortic aneurysm (RAAA) is,
along with infection of the vascular prosthesis and major
amputation, one of the most devastating and life-threat-
ening complications for vascular surgery patient. It re-
quires urgent surgical treatment and does not raise the
question of whether there is a pandemic time or not. It
puts the surgeon in the unenviable situation of trying to
save someone else's life and thereby possibly endangering
his own due to a profoundly serious, previously unknown,
highly contagious, and life-threatening virus.

During a PHEIC period, to reduce the risk of SARS-
CoV-2 infection, patients were required to adhere to na-
tional public health guidelines, isolation and quarantine.
In this way, they avoided going to the hospital without a
valid reason (2,4-6), and thus skipped some regular
check-ups, which might have contributed to an increased
number of RAAAs, and major amputations compared to

the period before the pandemic (7-9).

Not only patients, but also hospitals and their employ-
ees had to reorganize and adapt to the new, delicate situ-
ation (4). This reorganization in the pre-hospital emer-
gency service and in hospitals inevitably led to the
subordination of their basic activity to the emerging pan-
demic. All resources were focused on the substantial num-
ber of critically ill patients with SARS-CoV-2 infection.
This necessarily led to other emergencies being put on the
back burner (3-5). But despite such a situation, all emer-
gency services that arrived at our hospital, including the
RAAAs, received timely and high-quality treatment as if
there had been no pandemic.

This study was conducted to determine whether the
SARS-CoV-2 pandemic or COVID-19 vaccination had
influence on increased number of RAAs observed at our
institution during the pandemic. We did not find similar
studies in literature.

MATERIALS AND METHODS

In this retrospective, single-center study, we evaluated
number of RAAAs that underwent open surgical or en-
dovascular reconstruction at the Department of Vascular
Surgery, University Hospital Center Zagreb, Croatia, EU,
in SARS-CoV-2 pandemic two-year-period (January 1,
2020 — December 31, 2021) and compared it with a sim-
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ilar pre-pandemic time (January 1, 2018 — December 31,
2019). We also compared the numbers of RAAAs be-
tween the two pandemic years — 2020, when no Corona-
virus disease (COVID-19) vaccine was available and
2021, when COVID-19 vaccination was discovered and
put in use.

Patients’ characteristics and comorbidities (COVID-19
disease or positivity, vaccination status, age, gender, coro-
nary or peripheral arterial disease, chronic obstructive
pulmonary disease, chronic heart failure, dementia, previ-
ous stroke, hypertension, hyperlipidemia, diabetes, aneu-
rysm diameter), year and season of rupture, as well as the
amount of transfused red blood cells, colloids and plasma,
were analyzed.

Differences in discrete (categorical) variables were
analyzed using Fisher’s exact test. Continuous variables
were tested for normality of distribution using Kol-
mogorov-Smirnov and Shapiro-Wilk tests. Differences in
normally distributed continuous variables were tested for
differences using Student’s t-test, while the continuous
variables that were not normally distributed were tested
using Mann-Whitney U test. Statistical analyses were
performed in R 4.3.1. (10).

The study was conducted according to the principles
outlined in the Declaration of Helsinki and informed
consent was obtained for every patient.

RESULTS

In the observed pandemic period, we recorded a
55.56% increase in number of RAAAs in comparison to
pre-pandemic period (28 vs 18), while the number of elec-
tive aortic aneurysm repair surgeries remained similar
(109 vs 100), but the observed increase in number of
RAAA:s relative to elective aneurysm repairs was not sta-
tistically significant (Figure 1).
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Figure 1. Number of elective and ruptured aortic aneurysm repairs
from 2018 to 2021. The difference in number of RAAA repairs
between pre-pandemic (2018-2019) and pandemic (2020-2021)
was evident, but not statistically significant (Fisher’s exact test, p-
value = 0.3285).
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Table 1. Outpatient number in vascular, general and emergency ity) was 25% in 2021 (Table 4), but there was no statisti-
surgery in pre-pandemic (2018-2019) and pandemic (2020-2021) cally significant difference in mortality between the

zimes. vaccinated and non-vaccinated patients.
Outpatient visits ~ Pre-pandemic time ~ Pandemic time Irrespective of pandemic, significantly higher mortal-
Vascular surgery — 9490 ity was associated only with thé amount of transfuse'd
fresh frozen plasma out of all univariately analyzed vari-
General surgery 8287 6491 ables (Table 5), while other surgery-related and seasonal
Emergency surgery 62195 53919 variables, as well as patient’s characteristics and comor-

Total 81123 69900 bidities, showed no statistically significant difference.
) DISCUSSION
A 10.82% decrease was noted in the number of vascu-

lar outpatient visits in pandemic time in comparison with The decrease in 30-day mortality during the pandem-
pre-pandemic time, a 21.67% decrease in number of gen- ic could be explained by a possible reduced level of pre-

Table 2. 30-day mortality in patients operated for RAAA during pre-pandemic and pandemic times (overall and depending on patients'
characteristics).

Pat}ents operate d. forRAAA and Pre-pandemic time Pandemic time Significance

their characteristics

Number of patient Operated  30-day mortalit Operated  30-day mortalit p-value
umber of patients perate -day mortality perate: sdaymortality b et test)

ALL 18 13 28 15 0.628

Hypertension 14 11 27 14 0.445

Hyperlipidemia 1 1 8 5 1

Coronary artery disease 5 4 6 2 0.62

Diabetes mellitus 1 1 6 2 1

Chronic renal failure 15 10 19 12 1

Chronic obstructive lung discase 2 2 6 4 1

Smoking 7 6 15 8 0.723

Male 18 13 20 12 0.799

Female 0 0 9 3 1

eral surgical outpatient visits, and 13.31% decrease in the Table 3. Mortality of RAAA patients in COVID period (2020 and

number of emergency department visits, all together mak- 2021).

ing for a general decrease of 13.83% in outpatient ex- i

. . p-value
aminations (Table 1). Number of RAA patients 2021  (Fisher's

in COVID period

In the pre-pandemic period, the 30-day mortality of exact test)
RAAs amounted to 72.22% vs. 53.57% in pandemic pe- Total 13 15
riod, but the difference was not statistically significant 1

e . i Deceased
(Table 2). We found no significant difference in comor- (30-day mortality) 7 8
bidity-related 30-day mortality between these two groups.

We further divided the pandemic period in two sub- Table 4. COVID-19 Vaccination and 30-day mortality in 2021.
groups — year 2020 (before the COVID-19 vaccination The difference in mortality between COVID-19 vaccinated and
period) and year 2021 (COVID-19 vaccination period). non-vaccinated patients was not statistically significant (p=0.3147,
In 2020 the 30-day mortality was 53.84% versus 53.33% Fisher's exact ses).
in 2021 and the difference was not statistically significant RAA patients in _ o
(Table 3). AP il Vaccinated  Non-vaccinate ota

No RAA patient in 2020 was COVID-19 vaccinated Deceased 2 6 8
at the time of the surgery and 40% of RAA-patients in Survived 4 3 7
2021 were COVID-19 vaccinated. The proportion of vac-
cinated patients among deceased patients (30-day mortal- e 0 9 D
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Table 5. Overall mortality and patients' characteristics, comorbidities, seasonal and surgery-related variables (COPD — Chronic Obstructive
Pulmonary Disease, PAD — Peripheral Arterial Disease, EVAR — Endovascular Aortic Reconstruction). Fisher's exact test was used for categor-
ical variables, Student’s t-test for age and aneurysm diameter, and Mann-Whitney U test for transfused erythrocytes, colloids and plasma). “*”
denotes statistically significant p-value.

Variable Group Alive Deceased p-value
N 16 23
Congestive heart failure (%) ) N 0.688
N 5 13
COVID (%) 0.234
Y 13 15
? 1
Chronic renal insufficiency (%) N 5 0.468
Y 12 22
N 16 24
Stroke (%) 1.000
Y 2 4
N 18 27
DEMENTTIA (%) 1.000
Y 0 1
N 14 25
DIABETES (%) 0.407
Y 4 3
Autumn 4 7
Summer 7 6
SEASON (%) 0.548
Spring 4 6
Winter 3 9
2018 2 7
2019 3 6
YEAR (%) 0.634
2020 6 7
2021 7 8
N 16 22
HYPERLIPIDAEMIA (%) 0.453
Y 2 6
N 2 3
HYPERTENSION (%) 1.000
Y 16 25
? 0 1
COPD (%) N 16 21 0.662
Y 2 6
N 14 22
CORONARY ARTERY DISEASE (%) - 4 6 1.000
N 18 27
PAD (%) 1.000
Y 0 1
? 6 8
SMOKING (%) N 8 10 0.743
Y 4 10
F 6 3
GENDER (%) 0.124
M 12 25
ANEURYSM DIAMETER (mean (SD)) 89.06 (14.28) 86.58 (15.90) 0.618
AGE (mean (SD)) 74.00 (8.97) 75.46 (8.82) 0.588
TRANSFUSED ERYTHROCYTES (median [range]) 1635 [750-2290] 2050 [520-7720] 0.114
TRANSFUSED COLLOIDS (median [range]) 1500 [500-2200] 1475 [500-2250] 0.975
TRANSFUSED PLASMA (median [range]) 745 [440-1210] 1000 [250-5100] 0.026*
N 16 28
EVAR 0.148
Y 2 0
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hospital standards of care during and caused by the pan-
demic (2,5,11,12). This was especially present at the
beginning of the pandemic, when people were so afraid
of getting infected with the novel virus that they simply
did not go anywhere outside the house, not even to the
hospital until it was too late. At the time, everything was
focused on the pandemic, and other medical emergencies,
including RAAAs, suffered from delays in the response
of pre-hospital medical services due to the huge volume
of critically ill SARS-CoV-2 patients, so that emergency
services could not reach everyone (6,11,12). In pre-pan-
demic time, due to good pre-hospital medical care, many
patients with RAA patients were able to come to the hos-
pital, and people were not afraid of going to hospitals as
during pandemic. Among them there were lots of those
with somewhat worse prognosis and those probably even-
tually died despite the surgery, thus increasing the 30-day
mortality in the pre-pandemic period.

So, from that point of view, although there was an
increase in the number of patients with RAAAs during
the pandemic, there was a decrease in 30-day mortality,
not because of any improvement of in-hospital medical
care, but probably because part of most severe RAAA
patients simply did not make it to hospital on time (3) and
the operation was never performed.

Although there was a large difference in 30-day mor-
tality between the pre-pandemic and pandemic patient
groups (18.65%), no significant difference was evident
between the 2020 and 2021 subgroups (0.51%), which
could be explained by the same standard of inpatient
medical care for critically ill patients —all procedures were
performed by experienced vascular surgeons, and vaccina-
tion status and SARS-CoV-2 status did not influence the
surgical decision and procedure.

We could not establish any connection between the
SARS-CoV-2 pandemic, vaccination and RAAA patients’
outcome or vaccination and rupture itself, perhaps due to
small numbers — only two of eight patients who died in
the 2021 in the early postoperative period were vacci-
nated (25%). These data suggest that patients with aortic
aneurysm who are vaccinated against COVID-19 or who
develop or recover from COVID-19 infection do not have
a worse prognosis compared to patients in the pre-pan-
demic period.

Although this study was conducted because we ob-
served an increased number of RAAAs during the pan-
demic, we did not find a statistically significant difference
in the number of RAAAs, nor in 30-day mortality be-
tween the pandemic and the pre-pandemic period. There
was also no statistically significant difference in mortality
between the two subgroups of the pandemic period.

The increase of RAAAs in the pandemic together with
the decrease in their 30-day mortality compared to the
pre-pandemic period suggests either the reluctance of pa-
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tients to undergo surgery or the avoidance of regular ex-
aminations in hospitals, where lots of patients with SARS-
CoV-2 are presumed to be concentrated, and not a change
in the quality of the hospital service, because all the pro-
cedures were performed according to the same standards.
Patients were never directly asked to answer this question,
so even if fear of SARS-CoV-2 infection remains the most
plausible answer, it should be verified by an independent
questionnaire (73).

According to this small, but still evident increase in the
number of RAAAs in 2021 compared to 2020 (15 vs. 13),
it seems that COVID-19 vaccination did not significant-
ly influence the decision of patients to go for regular ex-
aminations or to have aneurysm repair and thereby avoid
rupture, but it may be that that trusting the vaccine to be
safe (14) has led to normalization and improvement of the
standard of pre-hospital care to the level of the pre-pan-
demic period — people (both patients and emergency
healthcare professionals) were presumably less frightened
of pandemic after the vaccination was found and put to

use (6).

The only factor associated with mortality in this study,
regardless of pandemic period (amount of transfused fresh
frozen plasma), was not consistently found to be signifi-
cant in other models predicting outcomes in patients with
ruptured abdominal aortic aneurysm, while factors as-
sociated with mortality in other studies were not shown
to be significant in our sample (75-18). This fact might be
explained by a small sample in our study, which warrants
further investigations by using a larger sample from mul-
tiple institutions, as can be found in national or interna-
tional registries.

CONCLUSION

In this study we found no statistically significant dif-
ference in the number of RAAAs, neither in the 30-day
mortality of RAA patients between the pandemic and the
pre-pandemic period nor between the two subgroups of
the pandemic period.

The observed increase in the number of RAAAs in the
pandemic with a decrease in their 30-day mortality com-
pared to the pre-pandemic period could be explained by
patients avoiding institutions where SARS-CoV?2 infec-
tions are most likely to be concentrated.

No connection could be established between the pan-
demic or vaccination and the outcome of RAAA patient
or the rupture itself.

LIMITATIONS OF THE STUDY

There are some limitations of this study. First, this is a
retrospective study based on data collected from the med-
ical history of patients in a single University hospital cen-
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ter, so the number of patients is small. Second, these are
the RAAA patients, some of whom have died during or
after the surgery. No information was collected on wheth-
er the real reason for patients avoiding regular outpatient
examinations, if so, was due to a great amount of fear of
getting infected with the SARS-CoV-2 virus. Finally, we
cannot speculate on patients’ reasons for avoiding earlier
aneurysm repair — apart from the fear of the actual pan-
demic and SARS-CoV2 infection, it could also be the
patient’s decision not to repair the aneurysm due to rela-
tively high known 30-day mortality, or even a failure to
recognize a preexisting aneurysm until rupture.
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