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ABSTRACT



Objectives: Chronic kidney disease prevalence has been increasing worldwide. This brings the
need to deliver an effective treatment, ideally through the creation of a vascular access. During
the first months of the coronavirus disease 2019 (COVID-19) pandemic healthcare systems
around the world were under stress, potentially affecting the creation of vascular accesses.
Therefore, the aim of this study is to report a single center experience with arteriovenous fistula
(AVF) creation with the primary outcomes measured being the number of days between referral,

consultation and surgery while also evaluating the impact of COVID-19 on these.

Methods: Procedures for AVF creation in a tertiary hospital between March 2017 and December
2020 were included in this study and their case records were retrospectively analysed and their
data retrieved, including information regarding demographics, medical comorbidities, pre and

post-surgical details.

Results: A total of 582 procedures were performed in the analyzed period and a total of 568
accesses were created (506 being made pre-COVID and 62 post-COVID). Regarding patients’
characteristics, the groups were similar except for history of stroke (p=0,044). The period
between the referral to the actual vascular surgery consultation was significantly longer for the
COVID group [18 (23) days vs 28 (44) days; p<0,001] while the period between the consultation
to the actual surgery was significantly shorter [76 (77) days vs 40 (57) days; p<0,001]. This resulted
in significantly less time between referral to surgery in the COVID group [103 (77) days vs 88 (55)
days; p=0,008]. There was not a significant difference between the two groups regarding the
period between the surgery to the first postsurgical evaluation [35 (38) days vs 43 (32) days;
p=0,150]. The global rate of working access was 75,4% (n=428) and 49,8% (n=213) of these were
effectively canulated. The difference between the working rate of pre-COVID (76,3%; n=386) and

post-COVID (67,7%; n=42) groups was also statistically significant (p=0,004).

Conclusion: The ability of hospitals to adapt their resources to respond to non-COVID patients
was paramount to mitigate its impact. In the institution where the study took place, the time from
referral to consultation was increased significantly during the first months of COVID but the time
from consultation to surgery was significantly reduced. Overall, these results show that despite
the overwhelming number of COVID patients, there was a successful effort to expedite the

creation of a venous vascular access.

Keywords: Arteriovenous Fistula (AVF); venous access (VA); Covid19; maturation; cannulation;
referencing time.

INTRODUCTION



Chronic kidney disease (CKD) has been increasing in the general population
worldwide. This may be related to the rising prevalence of several risk factors such has
diabetes mellitus (DM) and hypertension (HTA). With the progression of CKD, it may be
necessary to implement renal replacement therapy (RRT) for which the haemodialysis
(HD) remains one of the main options. In 2017, the global prevalence of the population
undergoing HD was estimated at 0.07%, which refers to approximately 5 million people,
although this number can be up to 9,7 million people (1). Another important aspect is
that HD is a significant financial burden on healthcare systems, being responsible for 2-

3% of the healthcare budget in some countries (2, 3).

Patency and function are the main elements in the delivery of an effective
treatment consisting in the creation of a vascular access (VA). Arteriovenous fistula (AVF)
has been the preferred VA in HD. At comparable flow rates, AVF is associated with a lower
incidence of complications, risk of death, infection, cardiovascular events, and
hospitalizations when compared to the use of an arteriovenous graft (AVG) or a dialysis
catheter (2, 4-7). When compared to the other options, radiocephalic AVF’s are the first
choice due to lower ischemia rates and preservation of proximal options in case of access
failure (7). Nevertheless, a problem that has arisen is the high rate of AVF maturation
failure. Failure rates described in the literature range from 9% to 70% (2, 6, 7), with some
studies postulating that female gender (7), forearm location (7), age (>50 years) (8), and

local anaesthesia (vs regional anaesthesia) (9) are risk factors for early failure.

Primary evaluation based on patient history and physical examination has been
the cornerstone of assessment for many years. Both arterial and venous systems should
be the subject of a meticulous study. Pre-surgical and/or post-surgical physical
examination alone has shown to have a success rate between 70-80% in predicting an
adequate AVF (2). But, as there can also be significant failure rates, efforts have been
made to improve these rates. The most recent guidelines of the Kidney Disease Qutcomes
Quality Initiative (KDOQ9) recommend the routine use of ultrasonography (US) for pre-
surgical vein mapping in all patients before access creation. Despite this, institutions have
proceed independently due to the lack of concrete cost-effectiveness evidence for both
routine and selective US assessment (6). It is also important to consider that the accuracy

of US has been reported to be highly operator-dependent (2).



Furthermore, the world has been recently stricken with the coronavirus disease
2019 (COVID-19) pandemic that has disrupted healthcare systems capacity for a timely
response in many pathologies. This may have a significant impact on the population
under HD as it can limit and delay the access to an AVF. There is a lack of available

evidence regarding this subject.

Therefore, the aim of this study is to primarily report a single center experience
with AVF creation regarding the time elapsed between the referral date and the
presurgical consultation, the presurgical consultation and surgery and between surgery

and postsurgical consultation while also evaluating the impact of COVID-19 on these.

METHODS

Patient Selection




Procedures for AVF based on ICD-9 and ICD-10 codes in a tertiary hospital
between March 2017 and December 2020 were included in this study and their case
records were retrospectively analysed and their data retrieved. The patients were divided
into two groups according to date when the procedure was made. Pre-COVID group
ranged between March 2017 and March 18™ 2020 (March 18"2020 was the day that the
first emergency state due to COVID-19 was declared in Portugal) and the post-COVID
group from March 18%12020 until December 2020. The present study was reported
accordingly to the STROBE criteria. The study protocol was approved by the local Ethics

Committee and respects the Declaration of Helsinki.

Data collection

The data was collected from the hospital patient’s record system with information
regarding demographics, cardiovascular comorbidities, risk factors (stroke, heart failure,
coronary disease, DM, HTA, dyslipidaemia, obesity, peripheral arterial disease, and
smoking at the time of the surgery), referral and vascular surgery consultation date, pre-
surgical evaluation, US evaluation, date of surgery, VA configuration, date of first post-
surgical evaluation, date of cannulation, access complications and last date of follow-up

were retrieved.

Study Endpoints

The primary endpoints were evaluating the time elapsed between the referral
date for vascular surgery and the pre-surgical consultation, between pre-surgical
consultation and access creation and between access creation and first post-surgical
evaluation. Furthermore, the impact of Covid-19 on primary study endpoints was also

evaluated.

The secondary endpoints were the rate of working AVFs at the first post-surgical

evaluation and the rate of successful cannulation.

The VA was considered as working accordingly to the first post-surgical

recorded evaluation, irrespective of the timing of the evaluation. The terms mature or

10



functional were not used because we cannot guarantee that their definitions according
to the European Society for Vascular Surgery guidelines were followed due to the
retrospective nature of our work (8). The cannulation date was defined as the first date
that the patient’s records mentioned ongoing HD through the AVF. Re-intervention was
defined as any intervention in index access, thus excluding any surgery for a new access
after primary failure. Patency was defined as a working access at the last hospital

evaluation, irrespective of the cannulation state.

Statistical analysis

SPSS (IBM, Version 27) was the tool used to perform the statistical analyses.
Continuous variables were descripted as averages with standard deviation and
categorical variables were descripted as frequency counts and percentages. The Mann-
Whitney U-test was applied to continuous variables and the Kolmogorov-Smirnov test
was used to verify the normal distribution on continuous variables. The P-value chosen

to be the cut-off for statistical significance was <0,05.

RESULTS
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A total of 582 procedures were performed between March 2017 and December
2020, with 520 (89%) in the pre-COVID period and 62 (11%) in the post-COVID period.
These led to a total 568 accesses, divided in 506 in the pre-COVID period and 62 in the
post-COVID period.

Table 1 summarizes patients characteristics and comorbidities in the studied
population. The two groups (pre-COVID and post-COVID) were similar regarding patients’
characteristics and comorbidities, except for the history of stroke (p=0.044). Both groups
mostly consisted of male patients, with 64.4% (n=335) in the pre-COVID group and 53.5%
(n=33) in the post-COVID group. The most common comorbidities in the two groups were
HTA and dyslipidemia. HTA was present in 82.1% (n=427) of the patients in the pre-COVID
group and 77.4% (n=48) in the post-COVID group. Dyslipidemia was present in 65.4%
(n=340) of the patients in pre-COVID group and 58.1% (n=36) in the post-COVID group.

Regarding CKD etiology, the most common was DM. It was the cause for CKD in
23.3% (n=122) of patients in the pre-COVID group and 17.7% (n=11) in the post-COVID
group. Other important causes were polycystic kidney disease, IgA nephropathy and HTA.
In 10.1% (n=53) of pre-COVID patients and in 14.5% (n=9) of post-COVID patients, there

was a multifactorial etiology. These results are shown in table 2.

The pre-surgical evaluation was complemented with US in 37.5% (n=195) of
patients in the pre-COVID group and in 51.6% (n=32) of patients in post-COVID group.
Over 75% of accesses in both groups were primary and the most common type was radio-
cephalic with 49.6% (n=258) and 56.5% (n=35) in the pre and post-COVID groups,

respectively. The information regarding the accesses is present in table 3.

The results of the primary outcomes are shown in table 4. The time in days
(presented as median (interquartile range)) between the referral and the vascular surgery
consultation was significantly longer in the post-COVID group when compared with the
pre-COVID group (28 (44) vs 18 (23); p<0.001). There was also a significant difference in
the days elapsed between consultation and surgery between the groups, with a shorter
time in the post-COVID group (40 (57) vs 76 (77); p<0.001). Overall, this resulted in less
days between referral and surgery in the post-COVID group (88 (55) vs 103 (77); p=0.008).
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There was no significant difference in time between surgery and first post-surgical

evaluation.

Data regarding follow-up is present in table 5. The working rate was 76.2%
(n=386) in the pre-COVID group and 67.7% (n=42) in the post-COVID group and this
difference was statistically significant (p=0.004). The cannulation rate was 39.7% (n=201)
and 19.4% (n=12) in pre and post-COVID groups, respectively. The patency rate at the
end of the follow-up period was 71.7% (n=363) in the pre-COVID group and 69.3% (n=43)
in the post-COVID group. The main complication in the pre-COVID group was access

thrombosis (10.9%; n=41). The re-intervention rate was similar in both groups.
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DISCUSSION

Evidence regarding the impact of the COVID pandemic in VA creation is lacking
and, analyzing the available literature, this is the first study to delve deeper into this
subject. In the studied population, the time between referral and consultation increased
significantly in the post-COVID group while the time between consultation and access
creation decreased significantly in the same group. The first may be explained due to the
fact that consultations were significantly reduced during the first months of the
pandemic, thus leading to a delay in the consultation scheduling. Also, the first
consultation in the post-COVID group was May 16™, nearly two months after the
emergency state was declared in Portugal which further emphasizes the slow restart of
consultations. Paradoxically, this may also help explain why the time between
consultation and surgery was significantly lower in the post-COVID group as this meant
that there were fewer overall patients in the consultations and less patients to perform
surgery. There was also less patients being admitted through the emergency department.
Even with a not fully functional operation theatre until the end of the summer, this
allowed to expedite surgery scheduling in the post-COVID group. In the end, this allowed
that the time between referral and surgery was significantly lower in the post-COVID

group reflecting a successful adaptation of the hospital to the new reality.

Onthe other hand, the time between surgery and first postsurgical evaluation was
similar between the two groups. The average period that most AVF need to mature (9) is
between four to six weeks. However, in most evaluations, records only referred to the
AVF as working or not working and this did not allowed a true evaluation of matured AVFs
as defined by the European Society of Vascular Surgery (ESVS) (9). This evaluation can
also be done six to eight weeks after surgery through physical examination or US (9). The
working rate in the pre-COVID group was significantly higher when compared with the
post-COVID group. This might be explained by the fact that 11,3% (n=7) of the post-COVID
patients underwent surgery while admitted in the ward for other pathologies while this
only happened in 1,3% (n=7) of the pre-COVID group, as these patients may not be fully

stabilized to maximize AVF maturation.

In this study there was a low rate of complications and a low rate of re-

interventions. This can be explained by the fact that after a successful AVF in the public
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healthcare system, the responsibility for care and management of most complications
belongs to private HD clinics and hospitals. This compromises the ability to truly evaluate
the re-intervention rate and AVF’s complications in this population. The low cannulation

rate can also be explained by this healthcare organization.

The epidemiology of CKD varies according to the analyzed region. In developed
countries, there is a higher incidence in elder people while in developing countries, the
children are the ones significantly affected (10). The main etiologies for CKD are DM and
HTA (11, 12). Specifically in this population, the main cause for CKD was DM, which was
concordant with the literature. On the other hand, HTA was not the second most
common cause as the literature states. There was however an important number of
patients with multifactorial etiology and this can be explained by the high prevalence of
CKD risk factors in developed countries (11). Also relevant, the number of indetermined

CKD was high and may reflect the complexity of identifying a sole cause for CKD.

Some of the causes of CKD are inherently connected to its risk factors. This is the
case of diabetic nephropathy and DM and hypertensive nephroangiosclerosis and HTA.
Together with dyslipidemia, these were the most common comorbidities in this
population. In Europe, 15-30% of end-stage CKD patients have DM (11). Other studies
show an HTA prevalence of around 40% and a prevalence of obesity and DM of near 60%
(13). In the considered population, primary glomerulonephritis, lupic nephritis and
obstructive uropathy are less common causes of CKD. It is also important to consider that

there is a high prevalence of concomitant multiple risk factors for CKD in these patients.

Despite AVF being the most studied type of VA and having the better outcomes,
the maturation rate of vascular access can vary significantly in the literature. The majority
are between 50-80% (6, 15-18). Although not directly comparable as stated above, the
global working rate obtained in the present study (75.4%) is in the upper half of this
interval. This is also true regarding the global patency rate obtained in the present study
(71.5%) at the end of follow-up, even though it was not possible to evaluate the primary
patency, assisted primary patency and secondary patency for the reasons stated above.
There are several factors that can have a negative influence in access maturation, such
as female gender, AVF in the lower limbs, older age, Caucasian and African ethnicities,

cardiovascular diseases, DM, being institutionalized and deteriorated functional state
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(19, 20). On the other hand, the presence of HTA, larger vein diameter and Asian and
native American ethnicities are related to a higher probability of access maturation (20,
21). The influence of such factors in the considered population is beyond the scope of the

present study.

The evaluation of an AVF is normally done solely by physical examination.
However, there some individual characteristics that can limit its accuracy such as obesity,
prior cannulation and other comorbidities (22). US can be used without discretion, but it
is especially useful in these cases. Other advantages include the non-invasive nature, its
effectiveness and it can also be made the bed side. Disadvantages include being operator-
dependent and time consuming (22). Its use in the presurgical study can help to identify
morphologic and functional characteristics of the vessels in order to optimize the
procedure (22). Despite this, the available literature isn’t conclusive about the role of US
in the presurgical evaluations and the results are mixed (22). It can also be important in
the postsurgical follow up and there are studies that show that it can lead to higher
maturation rates (18, 23, 24). Independent predictors of maturation in US include
vascular flow, presence of stenosis, depth and diameter of AVF (18, 23). In this study, the
registered use of presurgical US was relatively low, but it can be higher than the reported
rate as in most cases it is performed right before surgery, and these aren’t usually

registered.

There are some limitations to consider in the present study. This was a single
center study that limits its external validity. Also, the retrospective nature of the study
implies inherent shortcomings that come from this analysis such as the inability to
exclude selection bias and the incapacity to determinate a true maturation rate. During
the period of the study, there was a lack of protocol in institution that the study occurred
regarding pre- and post-surgery evaluation of VA patients. During the elaboration of this
study, a working group of VAs was created that included a vascular surgeon and a
nephrologist. This may lead to the creation of a protocol in the future and improve
outcomes of VAs. Other limitation is the fact that the evaluation in the first post-surgery
consultation is defined according to the surgeon preference and sometimes can be just
1-2 weeks after surgery. Considering the Clinical Practice Guidelines of the European

Society for Vascular Surgery (9) most maturations occur in the first 4-6 weeks after
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surgery and because of what was stated above regarding AVF evaluation, it was not
possible to determine a true maturation rate. As also stated above, an important
limitation to consider is the fact that in Portugal, the responsibility of the initialization and
follow-up of HD and VA care belong to private institutions most of the times. This limited
the ability to retrieve valuable data regarding maturation, cannulation and complications

of VA created on the considered institution.
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CONCLUSION

Patients with CKD usually have several comorbidities and need a variety of
treatments from healthcare systems, and among them, the VA is one the most important.
The ability to perform the treatments in a timely manner is paramount to the quality of

life of these patients.

In the considered institution, the creation of VA was successfully expedited during
the post-COVID period, although there was a delay between referral and consultation.
This shorter time also did not lead to a better working rate. The global working rate and

patency rate were in line with the highest reported in the literature.

The end-result of the process for successful VA creation lies in its cannulation. A
timely response as well as a good pre- and post-surgery evaluation can maximize the
number of effectively cannulated VAs. In the considered hospital, the creation of a
working group can lead to better results and optimize this process. Further studies should
be undertaken to better understand the impact of the COVID pandemic and learn how

the healthcare systems can be improved.
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ANNEXES

Table 1. Demographic data and Comorbidities of the Pre- and Post-covid populations

Characteristics

Male, n (%)
Age

Stroke, n (%)

Coronary artery disease, n (%)

Heart failure, n (%)

Peripheral obstructive arterial
disease, n (%)

Diabetes Mellitus, n (%)
Hypertension, n (%)
Dyslipidemia, n (%)

Tobacco, n (%)

Obesity, n (%)

Pre-COVID
(N=520)
335 (64.4%)
65.37 £ 14.54

95 (18.3%)

96 (18.5%)

115 (22.1%)

64 (12.3%)

247 (47.5%)
427 (82.1%)
340 (65.4%)
65 (12.5%)

99 (19.0%)

Post-COVID
(N=62)
33 (53.2%)
63.87 + 15.89

5 (8.1%)

8 (12.9%)

10 (16.1%)

10 (16.1%)

23 (37.1%)
48 (77.4%)
36 (58.1%)
9 (14.5%)

8 (12.9%)

p value

0.084
0.322

0.044

0.280

0.278

0.393

0.121
0.367
0.255
0.652

0.238
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Table 2. Etiology of Chronic Kidney Disease of the Pre- and Post-COVID groups

Outcomes
Chronic Glomerulonephritis, n (%)
Vasculitis, n (%)
Chronic Pyelonephritis, n (%)
Nephropathy of IgA, n (%)
Diabetes Mellitus, n (%)
Hypertension, n (%)
Autosomal Dominant Polycystic Kidney
Disease, n (%)
Undetermined, n (%)
Multifactorial, n (%)
Ischemic, n (%)
Urologic Obstruction, n (%)
GESF, n (%)
Pharmacological
Amyloidosis
DM+ Hypertension
DM + Urologic Obstruction
Others, n (%)
Total, n (%)

GESF - segmental and focal glomerulosclerosis; DM - Diabetes Mellitus

Pre-COVID (N=520)

17 (3.2%)
18 (3.4%)
9 (1.7%)
32 (6.1%)
122 (23.3%)
28 (5.3%)
53 (10.1%)

92 (17.6%)
53 (10.1%)
6 (1.1%)
13 (2.5%)
5 (1.0%)
8 (1.5%)
8 (1.5%)
12 (2.3%)
5 (1.0%)
43 (8.3%)
520 (100%)

Post-COVID (N=62)

2 (3.2%)
1(1.6%)
1(1.6%)
4 (6.5%)

11 (17.7%)

4 (6.5%)
9 (14.5%)

6 (9.7%)
9 (14.5%)
1(1.6%)
2 (3.2%)
3 (4.8%)

8 (13.0%)
62 (100%)
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Table 3. Vascular characteristics of the Pre- and Post-COVID population

Outcomes
Presurgical ultrasonography, n (%)
Primary AVF, n (%)
Location
Radio-cephalic, n (%)
Brachio-cephalic, n (%)
Brachio-basilic, n (%)
Others, n (%)
Impossibility of Intrasurgical Construction,
n (%)
Anastomosis
Side to end, n (%)

Side to side, n (%)
End to end, n (%)
No information, n (%)

Laterality
Left, n (%)
Right, n (%)

AVF - Arteriovenous fistula

Pre-COVID (n=520)

195 (37.5%)

395 (76.0%)

258 (49.6%)
188 (36.3%)
41 (7.9%)
19 (3.7%)
14 (2.7%)

217 (41.7%)

111 (21.3%)

2 (0.4%)

189 (36.3%)

406 (78.1%)
114 (21.9%)

Post-COVID (n=62)

32 (51.6%)

49 (79.0%)

35 (56.5%)

16 (25.8%)

9 (14.5%)
2 (3.2%)
0 (0%)

27 (43.5%)

15 (24.2%)

1(1.6%)

19 (30.6%)

48 (77.4%)
14 (22.6%)
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Table 4. Primary outcomes

Outcomes Time

Referral-consultation time, days

- Pre-COVID 18 (23)

- Post-COVID (n=53) 28 (44)
Consultation-surgery time, days

- Pre-COVID 76 (77)
- Post-COVID (n=53) 40 (57)
Referral-surgery time, days

- Pre-COVID 103 (77)
- Post-COVID 88 (55)
Surgery-evaluation time, days

- Pre-COVID 35 (38)

- Post-COVID 43 (32)

Time presented as median (interquartile range)

p value

<0.001

<0.001

0.008

0.150
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Table 5. Secondary Outcomes and other follow-up data

Outcomes

Follow up time, days
Working, n (%)
Patent, n (%)
Cannulated, n (%)
Complications
-Thrombosis, n (%)
-Hemorrhage, n (%)
-Aneurysm, n (%)
Others

Re-intervention, n (%)

Pre-COVID (n=520)
597 + 383
386 (76.2%)
363 (71.7%)
201 (39.7%)

41 (10.9%)
4 (0.8%)
5 (1.0%)
17 (3.4%)
44 (8.5%)

Post-COVID (n=62)
114 + 59
42 (67.7%)
43 (69.3%)
12 (19.4%)

0 (0%)
0 (0%)

0 (0%)

4 (6.5%)

p value

0.004
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional

studies

o233 o

Recommendation

Page
No

Title and
abstract

1

(a) Indicate the study’s design with a commonly used term in the title or
the abstract

“Procedures for AVF creation in a tertiary hospital between March 2017
and December 2020 were included in this study and their case records
were retrospectively analysed”

(b) Provide in the abstract an informative and balanced summary of
what was done and what was found

“Methods: Procedures for AVF creation in a tertiary hospital between
March 2017 and December 2020 were included in this study and their
case records were retrospectively analysed and their data retrieved,
including information regarding demographics, medical comorbidities,
pre and post-surgical details.

Results: A total of 582 procedures were performed in the analyzed period
and a total of 568 accesses were created... The period between the
referral to the actual vascular surgery consultation was significantly
longer for the COVID group [18 (23) days vs 28 (44) days; p<0,001] while
the period between the consultation to the actual surgery was
significantly shorter [76 (77) days vs 40 (57) days,; p<0,001]. This resulted
in significantly less time between referral to surgery in the COVID group
[103 (77) days vs 88 (55) days; p=0,008]. There was not a significant
difference between the two groups regarding the period between the
surgery to the first postsurgical evaluation [35 (38) days vs 43 (32) days;
p=0,150]. The global rate of working access was 75,4% (n=428) and 49,8%
(n=213) of these were effectively canulated. The difference between the
working rate of pre-COVID (76,3%,; n=386) and post-COVID (67,7%; n=42)
groups was also statistically significant (p=0,004).

Conclusion: In the institution where the study took place, the time from
referral to consultation was increased significantly during the first months
of COVID but the time from consultation to surgery was significantly
reduced. Overall, these results show that despite the overwhelming
number of COVID patients, there was a successful effort to expedite the
creation of a venous vascular access.

Introduction

Background/
rationale

2

Explain the scientific background and rationale for the investigation being
reported

Page 10 and 11 (see section): Introduction

10

Objectives

3

State specific objectives, including any prespecified hypotheses

“Therefore, the aim of this study is to primarily report a single center
experience with AVF creation regarding the time elapsed between the
referral date and the presurgical consultation, the presurgical

11
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consultation and surgery and between surgery and postsurgical
consultation while also evaluating the impact of COVID-19 on these. “

Methods

Study design

4

Present key elements of study design early in the paper

“Procedures for AVF based on ICD-9 and ICD-10 codes in a tertiary
hospital between March 2017 and December 2020 were included in this
study and their case records were retrospectively analysed and their data
retrieved. The patients were divided into two groups according to date
when the procedure was made. Pre-COVID group ranged between March
2017 and March 18% 2020 (March 1812020 was the day that the first
emergency state due to COVID-19 was declared in Portugal) and the post-
COVID group from March 182020 until December 2020.”

12

Setting

Describe the setting, locations, and relevant dates, including periods of
recruitment, exposure, follow-up, and data collection

“Procedures for AVF based on ICD-9 and ICD-10 codes in a tertiary
hospital between March 2017 and December 2020 were included in this
study and their case records were retrospectively analysed and their data
retrieved. The patients were divided into two groups according to date
when the procedure was made. Pre-COVID group ranged between March
2017 and March 182020 (March 18%2020 was the day that the first
emergency state due to COVID-19 was declared in Portugal) and the post-
COVID group from March 1812020 until December 2020. “

12

Participants

(a) Give the eligibility criteria, and the sources and methods of
selection of participants

“Procedures for AVF based on ICD-9 and ICD-10 codes in a tertiary
hospital between March 2017 and December 2020 were included in this
study and their case records were retrospectively analysed and their data
retrieved. The patients were divided into two groups according to date
when the procedure was made. Pre-COVID group ranged between March
2017 and March 182020 (March 18%2020 was the day that the first
emergency state due to COVID-19 was declared in Portugal) and the post-
COVID group from March 182020 until December 2020.”

12

Variables

Clearly define all outcomes, exposures, predictors, potential
confounders, and effect modifiers. Give diagnostic criteria, if applicable

“The primary endpoints were evaluating the time elapsed between the
referral date for vascular surgery and the pre-surgical consultation,
between pre-surgical consultation and access creation and between
access creation and first post-surgical evaluation. Furthermore, the
impact of Covid-19 on primary study endpoints was also evaluated.

The secondary endpoints are the rate of working AVFs at the first post-
surgical evaluation and the rate of successful cannulation.”

12

Data
sources/
measureme
nt

8*

For each variable of interest, give sources of data and details of methods
of assessment (measurement). Describe comparability of assessment
methods if there is more than one group

“..their case records were retrospectively analysed, and their data
retrieved.”

12
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Bias

Describe any efforts to address potential sources of bias

“The VA was considered as working accordingly to the first post-surgical
recorded evaluation, irrespective of the timing of the evaluation. The
terms mature or functional were not used because we cannot guarantee
that their definitions according to the European Society for Vascular
Surgery guidelines were followed due to the retrospective nature of our
work (8). The cannulation date was defined as the first date that the
patient’s records mentioned ongoing HD through the AVF. Re-
intervention was defined as any intervention in index access, thus
excluding any surgery for a new access after primary failure. Patency was
defined as a working access at the last hospital evaluation, irrespective of
the cannulation state.”

13

Study size

10

Explain how the study size was arrived at

“Procedures for AVF based on ICD-9 and ICD-10 codes in a tertiary
hospital between March 2017 and December 2020 were included in this
study and their case records were retrospectively analysed and their data
retrieved.”

12

Quantitative
variables

11

Explain how quantitative variables were handled in the analyses. If
applicable, describe which groupings were chosen and why

“SPSS (IBM, Version 27) was the tool used to perform the statistical
analyses. Continuous variables were descripted as averages with
standard deviation and categorical variables were descripted as
frequency counts and percentages. The Mann-Whitney U-test was
applied to continuous variables and the Kolmogorov-Smirnov test was
used to verify the normal distribution on continuous variables. The P-
value chosen to be the cut-off for statistical significance was <0,05.”

13

Statistical
methods

12

(a) Describe all statistical methods, including those used to control
for confounding

“SPSS (IBM, Version 27) was the tool used to perform the statistical
analyses. Continuous variables were descripted as averages with
standard deviation and categorical variables were descripted as
frequency counts and percentages. The Mann-Whitney U-test was
applied to continuous variables and the Kolmogorov-Smirnov test was
used to verify the normal distribution on continuous variables. The P-
value chosen to be the cut-off for statistical significance was <0,05.”

13

(b) Describe any methods used to examine subgroups and
interactions

“SPSS (IBM, Version 27) was the tool used to perform the statistical
analyses. Continuous variables were descripted as averages with
standard deviation and categorical variables were descripted as
frequency counts and percentages. The Mann-Whitney U-test was
applied to continuous variables and the Kolmogorov-Smirnov test was
used to verify the normal distribution on continuous variables. The P-
value chosen to be the cut-off for statistical significance was <0,05.”

13
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(c) Explain how missing data were addressed

Although not mentioned in the manuscript text, analyses were
restricted to patients without missing values (see Table 1). Table 1
characterizes the patient population of this study and presents the
number of patients available for the estimation of each variable

(d) If applicable, describe analytical methods taking account of sampling
strategy

Not applicable.

(e) Describe any sensitivity analyses

Not applicable because sensitivity analyses were not performed

Results

Participants

13

(a) Report numbers of individuals at each stage of study—eg numbers
potentially eligible, examined for eligibility, confirmed eligible, included
in the study, completing follow-up, and analysed

“A total of 582 procedures were performed between March 2017 and
December 2020, with 520 (89%) in the pre-COVID period and 62 (11%) in
the post-COVID period. These led to a total 568 accesses, divided in 506
in the pre-COVID period and 62 in the post-COVID period.”

14

(b) Give reasons for non-participation at each stage

Although not mentioned in the manuscript text, analyses were restricted
to patients without missing values. All tables present the number of
patients analysed.

(c) Consider use of a flow diagram

Not applicable.

Descriptive
data

14

(a) Give characteristics of study participants (eg demographic, clinical,
social) and information on exposures and potential confounders

“Table 1 summarizes patients characteristics and comorbidities in the
studied population. The two groups (pre-COVID and post-COVID) were
similar regarding patients’ characteristics and comorbidities, except for
the history of stroke (p=0044). Both groups mostly consisted of male
patients, with 64.4% (n=335) in the pre-COVID group and 53.5% (n=33) in
the post -COVID group. The most common comorbidities in the two
groups were HTA and dyslipidemia. HTA was present in 82.1% (n=427) of
the patients in the pre-COVID group and 77.4% (n=48) in the post-COVID
group. Dyslipidemia was present in 65.4% (n=340) of the patients in pre-
COVID group and 58.1% (n=36) in the post-COVID group.”

14

(b) Indicate number of participants with missing data for each variable of
interest

Note: The number of patients analysed is presented in every table
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Outcome
data

15

Report numbers of outcome events or summary measures

“The results of the primary outcomes are shown in table 4. The time in
days (presented as median (interquartile range)) between the referral
and the vascular surgery consultation was significantly longer in the post-
COVID group when compared with the pre-COVID group (28 (44) vs 18
(23); p<0.001). There was also a significant difference in the days elapsed
between consultation and surgery between the groups, with a shorter
time in the post-COVID group (40 (57) vs 76 (77); p<0.001). Overall, this
resulted in less days between referral and surgery in the post-COVID
group (88 (55) vs 103 (77); p=0.008). There was no significant difference
in time between surgery and first post-surgical evaluation.”

14/15

Main results

16

(a) Give unadjusted estimates and, if applicable, confounder-adjusted
estimates and their precision (eg, 95% confidence interval). Make clear
which confounders were adjusted for and why they were included

“The results of the primary outcomes are shown in table 4. The time in
days (presented as median (interquartile range)) between the referral
and the vascular surgery consultation was significantly longer in the post-
COVID group when compared with the pre-COVID group (28 (44) vs 18
(23); p<0.001). There was also a significant difference in the days elapsed
between consultation and surgery “between the groups, with a shorter
time in the post-COVID group (40 (57) vs 76 (77); p<0.001). Overall, this
resulted in less days between referral and surgery in the post-COVID
group (88 (55) vs 103 (77); p=0.008). There was no significant difference
in time between surgery and first post-surgical evaluation.”

14/15

(b) Report category boundaries when continuous variables were
categorized

“The results of the primary outcomes are shown in table 4. The time in
days (presented as median (interquartile range)) between the referral
and the vascular surgery consultation was significantly longer in the post-
COVID group when compared with the pre-COVID group (28 (44) vs 18
(23); p<0.001). There was also a significant difference in the days elapsed
between consultation and surgery “between the groups, with a shorter
time in the post-COVID group (40 (57) vs 76 (77); p<0.001). Overall, this
resulted in less days between referral and surgery in the post-COVID
group (88 (55) vs 103 (77); p=0.008). There was no significant difference
in time between surgery and first post-surgical evaluation.”

14/15

(d) If relevant, consider translating estimates of relative risk into
absolute risk for a meaningful time period

Not applicable.

Other
analyses

17

Report other analyses done—eg analyses of subgroups and interactions,
and sensitivity analyses

“Data regarding follow-up is present in table 5. The working rate was
76.2% (n=386) in the pre-COVID group and 67.7% (n=42) in the post-
COVID group and this difference was statistically significant (p=0.004).
The cannulation rate was 39.7% (n=201) and 19.4% (n=12) in pre and
post-COVID groups, respectively. The patency rate at the end of the
follow-up period was 71.7% (n=363) in the pre-COVID group and 69.3%

15
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(n=43) in the post-COVID group. The main complication in the pre-COVID
group was access thrombosis (10.9%; n=41). The re-intervention rate was
similar in both groups.”

Discussion

Key results

18

Summarise key results with reference to study objectives

“Evidence regarding the impact of the COVID pandemic in VA creation is
lacking and, analyzing the available literature, this is the first study to
delve deeper into this subject. In the studied population, the time between
referral and consultation increased significantly in the post-COVID group
while the time between consultation and access creation decreased
significantly in the same group. The first may be explained due to the fact
that consultations were significantly reduced during the first months of
the pandemic, thus leading to a delay in the consultation scheduling. Also,
the first consultation in the post-COVID group was May 16, nearly two
months after the emergency state was declared in Portugal which further
emphasizes the slow restart of consultations. Paradoxically, this may also
help explain why the time between consultation and surgery was
significantly lower in the post-COVID group as this meant that there were
less overall patients in the consultations and less patients to perform
surgery. There was also less patients being admitted through the
emergency department. Even with a not fully functional operation
theatre until the end of the summer this allowed to expedite surgery
scheduling in the post-COVID group. In the end, this allowed that the time
between referral and surgery was significantly lower in the post-COVID
group reflecting a successful adaptation of the hospital to the new reality.

“

16

Limitations

19

Discuss limitations of the study, taking into account sources of potential
bias or imprecision. Discuss both direction and magnitude of any
potential bias

“There are some limitations to consider in the present study. study This
was a single center study that limits its external validity. The retrospective
nature of the study implies inherent shortcomings that come from this
analysis such as the inability to exclude selection bias and the incapacity
to determinate a true maturation rate. During the period of the study,
there was a lack of protocol in institution that the study occurred
regarding pre- and post-surgery evaluation of VA patients. During the
elaboration of this study, a working group of VAs was created that
included a vascular surgeon and a nephrologist. This may lead to the
creation of a protocol in the future and improve outcomes of VAs. Other
limitation is the fact that the evaluation in the first post-surgery
consultation is defined according to the surgeon preference and
sometimes can be just 1-2 weeks after surgery. Considering the Clinical
Practice Guidelines of the European Society for Vascular Surgery (9) most
maturations occur in the first 4-6 weeks after surgery and because of
what was stated above regarding AVF evaluation, it was not possible to
determine a true maturation rate. As also stated above, an important
limitation to consider is the fact that in Portugal, the responsibility of the
initialization and follow-up of HD and VA care belong to private
institutions most of the times. This limited the ability to retrieve valuable

18/19
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data regarding maturation, cannulation and complications of VA created
on the considered institution.”

Interpretatio
n

20

Give a cautious overall interpretation of results considering objectives,
limitations, multiplicity of analyses, results from similar studies, and
other relevant evidence

“In the considered institution, the creation of VA was successfully
expedited during the post-COVID period, although there was a delay
between referral and consultation. This shorter time also did not lead to
a better working rate. The global working rate and patency rate were in
line with the highest reported in the literature. The end-result of the
process for successful VA creation lies in its cannulation. A timely response
as well as a good pre- and post-surgery evaluation can maximize the
number of effectively cannulated VAs. In the considered hospital, the
creation of a working group can lead to better results and optimize this
process. Further studies should be undertaken to better understand the
impact of the COVID pandemic and learn how the healthcare systems can
be improved.”

20

Generalisabil
ity

21

Discuss the generalisability (external validity) of the study results

“There are some limitations to consider in the present study This was a
single center study that limits its external validity. The retrospective
nature of the study implies inherent shortcomings that come from this
analysis such as the inability to exclude selection bias and the incapacity
to determinate a true maturation rate. During the period of the study,
there was a lack of protocol in institution that the study occurred
regarding pre- and post-surgery evaluation of VA patients. During the
elaboration of this study, a working group of VAs was created that
included a vascular surgeon and a nephrologist. This may lead to the
creation of a protocol in the future and improve outcomes of VAs. Other
limitation is the fact that the evaluation in the first post-surgery
consultation is defined according to the surgeon preference and
sometimes can be just 1-2 weeks after surgery. Considering the Clinical
Practice Guidelines of the European Society for Vascular Surgery (9) most
maturations occur in the first 4-6 weeks after surgery and because of
what was stated above regarding AVF evaluation, it was not possible to
determine a true maturation rate. As also stated above, an important
limitation to consider is the fact that in Portugal, the responsibility of the
initialization and follow-up of HD and VA care belong to private
institutions most of the times. This limited the ability to retrieve valuable
data regarding maturation, cannulation and complications of VA created
on the considered institution.”

18/19

Other information

Funding

22

Give the source of funding and the role of the funders for the present
study and, if applicable, for the original study on which the present article
is based

“Conflict of Interests The authors have no conflict of interest to disclosure.

Funding Sources This study received no funding from any external
source.”

20
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*@Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological
background and published examples of transparent reporting. The STROBE checklist is best used in
conjunction with this article (freely available on the Web sites of PLoS Medicine at
http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology
at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-

statement.org.
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GUIDE FOR AUTHORS

Annals of Vascular Surgery, a bimonthly journal, invites original manuscripts reporting clinical and
experimental work in vascular surgery for peer review.

Articles may be submitted for the following sections of the journal: Clinical Research (reports of clinical
series, new drug or medical device trials) Basic Science Research (new investigations, experimental
work) Basic Data Case Reports (reports on a limited series of patients) General Reviews (scholarly
review of the existing literature on a relevant topic) Developments in Endovascular and Endoscopic
Surgery Selected Techniques (technical maneuvers) Historical Notes (interesting vignettes from the
early days of vascular surgery) Editorials/Correspondence

Contact details

Editor-in-Chief

Timothy M. Sullivan (Minneapolis, Minnesota)
E-mail: tmsullivanmd@gmail.com

Founding Editors
Ramon Berguer
Edouard Kieffer

Managing Editor

Camilla Davies

Telephone: 313-300-3410
E-mail: cdavies.avs@gmail.com

Paris Editorial Office

Pr O. Goau-Brissonni re

Service de Chirurgie Vasculaire

Hpital Ambroise Par

9 avenue Charles de Gaulle

92100 Boulogne-Billancourt

France

Telephone : 33149095585

E-mail : olivier.goeau-brissonniere2@orange.fr

Submission checklist

You can use this list (Submission Checklist) to carry out a final check of your submission before you
send it to the journal for review. Please check the relevant section in this Guide for Authors for more
details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
* E-mail address
» Full postal address

All necessary files have been uploaded:

Manuscript:

* Include keywords

» All figures (include relevant captions)

» All tables (including titles, description, footnotes)

» Ensure all figure and table citations in the text match the files provided
» Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations

* Manuscript has been 'spell checked' and ‘grammar checked'

* All references mentioned in the Reference List are cited in the text, and vice versa

* Permission has been obtained for use of copyrighted material from other sources (including the
Internet)
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* A competing interests statement is provided, even if the authors have no competing interests to
declare

» Journal policies detailed in this guide have been reviewed

» Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

BEFORE YOU BEGIN
Ethics in publishing
Please see our information on Ethics in publishing.

Informed consent and patient details

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
but copies should not be provided to the journal. Only if specifically requested by the journal in
exceptional circumstances (for example if a legal issue arises) the author must provide copies of the
consents or evidence that such consents have been obtained. For more information, please review the
Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Declaration of interest

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double anonymized) or
the manuscript file (if single anonymized). If there are no interests to declare then please state this:
'‘Declarations of interest: none'. 2. Detailed disclosures as part of a separate Declaration of Interest
form, which forms part of the journal's official records. It is important for potential interests to be
declared in both places and that the information matches. More information.

Submission declaration and verification

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see '‘Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plural nouns (“clinicians, patients/clients®) as default/wherever possible
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer
to personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or
health condition unless they are relevant and valid. When coding terminology is used, we recommend
to avoid offensive or exclusionary terms such as "master®, "slave®, "blacklist® and "whitelist". We
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suggest using alternatives that are more appropriate and (self-) explanatory such as "primary”,
"secondary”, "blocklist" and "allowlist®. These quidelines are meant as a point of reference to help
identify appropriate language but are by no means exhaustive or definitive.

Changes to authorship

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement’ (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete a
'‘License Agreement’ (more information). Permitted third party reuse of gold open access articles is
determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Open access
Please visit our Open Access page for more information.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable quides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Lanquage Editing service available from Elsevier's Author Services.
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Submission

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submission items include a cover letter (save as a separate file for upload), the manuscript
(indluding title page, abstract, main text, references, tables and figure legends), and figures. Revised
manuscripts should be submitted as 2 separate files, 1 clean copy of the revised manuscript and 1
copy with changes clearly marked. Revised manuscripts should also be accompanied by a unique file
(separate from the cover letter) with responses to reviewers' comments. The preferred order of files is
as follows: cover letter, response to reviews (revised manuscripts only), manuscript file(s), table(s),
figure(s). Files should be labeled with appropriate and descriptive file names (e.qg., SmithText.doc,
Fig1.tiff, Table3.doc). Upload text and graphics (figures) as separate files. (You can compress multiple
figure files into a Zip file and upload that in one step; the system will then unpack the files and prompt
you to name each figure.) Do not import figures into the text document and do not upload your text
or figures as a PDF. Complete instructions for electronic artwork submission can be found via a link on
the journal home page. Your figures will be tested by an artwork quality check tool; you will be asked
to view the results before you can complete your submission. Your figures can move into review if
not up to production standards, but you should be prepared to provide better quality figures should
we express interest in your manuscript.

The following format must be used for all submitted manuscripts:

-- The cover letter should provide (1) the category of manuscript (i.e., original report, brief clinical
report, etc); (2) statement that the material has not been previously published or submitted elsewhere
for publication and will not be sent to another journal until a decision is made concerning publication
by Annals of Vascular Surgery; (3) information about any personal conflicts of interest of any of the
authors; and (4) names of sources of outside support for research, including funding, equipment,
and drugs. The cover letter should be submitted as a separate file. Any financial support whatsoever
from industry must be acknowledged as a financial disclosure of all the authors in the cover. For
instance, if a study is funded partially or totally by Industry, this needs to be stated clearly followed
by a statement disclosing whether or not each author has any financial interest in the company (etc)
funding the study. It will be the Editors’ discretion whether or not this represents too much of a conflict
of interest to warrant publication.

-- The title page, the first element of the main manuscript file, should include the full name of author,
the institution from which the work originated, and the exact and complete address, business and
home telephone numbers, e-mail address, and fax number of the one author who will be responsible
for correspondence, galley proofs, and reprint requests. Do not list academic titles on the title page.

-- A structured abstract must accompany the manuscript. (Note: Abstracts are not necessary for
Historical Notes.)

Submit your article
Please submit your article via https://www.editorialmanager.com/avs/default.aspx.

Form of manuscript

Manuscripts should be succinct. Manuscripts must be double spaced and formatted to include
continuous line numbers. Omit well-known and previously published material. Introductions may
contain interesting and relevant historical background, but such material should be inserted
judiciously. Discussions should focus on the work at hand, including only those references that directly
relate to the subject.

Manuscripts must conform to standard usage and are subject to editorial changes according to

the policies of the journal. Generic names of drugs should be used whenever possible. State all
measurements in metric units.
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For guidance in text preparation, authors may consult the following: American Medical Association:
Manual of Style, 8th ed. Baltimore: Williams & Wilkins; Coundil of Biology Editors Style Manual, 5th
ed. Bethesda: Council of Biology Editors; The Chicago Manual of Style, 13th ed. Chicago: University
of Chicago Press.

Body of paper should be organized in the following manner: Abstract, Introduction, Material and
Methods, Results, Discussion, and Concdlusion (note organization may vary according to category of
manuscript). Acknowledgments of persons who have contributed to the scientific development or
production of the manuscript. References, typed double spaced, sequentially in the order they appear
in the text. Tables, typed double spaced on separate pages, and identified by Roman numerals in
the order they appear in the text, including a brief descriptive title. Legends to illustrations, typed
double spaced in numerical order.

Abbreviations must be spelled out the first time they are used. Abbreviations in the abstract are
discouraged and should be kept to a minimum in the body of the text. Standard international units
(SI units) should be used.

Data Analysis. Appropriate statistical methodology should be used when applicable. Engage the
assistance of a biostatistician in the preparation of your data if necessary.

PREPARATION

Peer review

This journal operates a single anonymized review process. All contributions will be initially assessed by
the editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
one independent expert reviewer to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor’'s decision is final. Editors
are not involved in decisions about papers which they have written themselves or have been written
by family members or colleagues or which relate to products or services in which the editor has an
interest. Any such submission is subject to all of the journal's usual procedures, with peer review
handled independently of the relevant editor and their research groups. More information on types
of peer review.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errors you are strongly advised to use the ‘spell-check' and 'grammar-check’
functions of your word processor.

Article structure

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to ‘the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.
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Theory/calculation

A Theory section should extend, not repeat, the background to the article already dealt with in the
Introduction and lay the foundation for further work. In contrast, a Calculation section represents a
practical development from a theoretical basis.

Resulits
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

Essential title page information

e Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

* Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

* Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

* Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights

Highlights are optional yet highly encouraged for this journal, as they increase the discoverability of
your article via search engines. They consist of a short collection of bullet points that capture the
novel results of your research as well as new methods that were used during the study (if any). Please
have a look at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

Structured abstract

A structured abstract, by means of appropriate headings, should provide the context or background for
the research and should state its purpose, basic procedures (selection of study subjects or laboratory
animals, observational and analytical methods), main findings (giving specific effect sizes and their
statistical significance, if possible), and principal conclusions. It should emphasize new and important
aspects of the study or observations.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.
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Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.qg., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyyl;
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa).

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.qg., X/Y. In principle, variables are to be presented in italics. Powers of e are often
more conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).

Artwork

Electronic artwork

Ilustrations should be submitted electronically. When submitting the illustrations electronically, please
use either an EPS or TIF file format. Graphics software such as Photoshop and Illustrator should be
used to create art. Figures submitted using presentation software such as PowerPoint, CorelDraw,
or Harvard Graphics are not acceptable. Color images need to be saved as CMYK, at least 300 dots
per inch (dpi). Grayscale images should be at least 300 dpi. Line art (black and white or color) and
combinations of grayscale and line art should be at least 300 dpi. Make sure that the figure number
is marked clearly on the figure or part of the electronic file name (i.e., Figurel.tif). Please note that
once you create digital art at low resolution, you cannot adjust 176 You must create your art at the
proper resolution (300 dpi) to begin with. For step-by-step instruction and screenshots on how to
create your art correctly the first time, go to the link on the journal’'s welcome page.

Figures must be cited in the text and numbered in order of first mention.

Color Artwork

Figures must be cited in the text and numbered in order of first mention. Annals of Vascular Surgery
has a limited budget for publishing print color at no charge to the author. Color illustrations that exceed
our budget will incur, at the author's expense, a color charge of $650.00 for the first color illustration
in @ manuscript and $100.00 for every additional color illustration in the same manuscript. Please
note that the figures in the online version of the Journal will be reproduced in color, free of charge.

Illustration services

Elsevier's Author Services offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing’ is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.
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Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables

Tables should be numbered in the order in which they are mentioned in the text, and given a brief,
descriptive title. Omit all horizontal or vertical rules from the body of the table. Glossy prints and
reduced versions of typewritten tables are unacceptable. All acronyms, abbreviations, and unusual
units of measurement used in the title, headings, or body of the table should be fully explained in a
footnote. For footnotes, use these symbols in sequence: *, T, £, §, [1, ||, 1, #, **, t1, superscript
lowercase letters. If a table or any data therein have been previously published, a footnote to the
table must give full credit to the original source.

References

Only references cited in the text should be included in the reference list; cite references in the text
by superscript numbers. The reference list must be numbered according to the order of mention of
references in the text. The list format should conform to that set forth in "Uniform Requirements for
Manuscripts Submitted to Biomedical Journals® (Vancouver style) ( http://www.icmje.org ), except
the first three authors are cited followed by et al. Do not cite as a reference any work that has not
been published or accepted for publication. Manuscripts in preparation or submitted (but not yet
accepted for publication) are not acceptable as a reference nor are oral presentations. Manuscripts
fully accepted for publication but not yet published should be cited as "in press.” Note that journal
abbreviations must follow the style used in the Cumulated Index Medicus. For periodical references,
give the surnames of authors and their initials, title of article, publication name, year, volume, and
inclusive page numbers. For books, give the surnames of authors and their initials, chapter title (if
applicable), editors' surnames and initials, book title, volume number (if applicable), edition number
(if applicable), city of publisher, full name of publisher, year of publication, and inclusive page numbers
of citation.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001)B000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.q., after the reference list) under a
different heading if desired, or can be incduded in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference style
Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.

AUTHOR INFORMATION PACK 25 Feb 2022 www.elsevier.com/locate/avsg 12



List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.

Examples:

Reference to a journal publication:

[1] Van der Geer ), Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun
2010;163:51-9. https://doi.org/10.1016/§.5¢.2010.00372.

Reference to a journal publication with an article number:

[2] Van der Geer ), Hanraads JAJ, Lupton RA. The art of writing a scientific article. Heliyon.
2018;19:e00205. https://doi.org/10.1016/j.heliyon.2018.e00205

Reference to a book:

[3] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000.

Reference to a chapter in an edited book:

[4] Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, editors. Introduction to the electronic age, New York: E-Publishing Inc; 2009, p. 281-304.
Reference to a website:

[5] Cancer Research UK. Cancer statistics reports for the UK, http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/; 2003 [accessed 13 March 2003).

Reference to a dataset:

[dataset] [6] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1; 2015. https://doi.orq/10.17632/
xwj98nb39r.1.

Note shortened form for last page number. e.g., 51-9, and that for more than 6 authors the first 6
should be listed followed by ‘et al.' For further details you are referred to 'Uniform Requirements for
Manuscripts submitted to Biomedical Journals' (J Am Med Assoc 1997;277:927-34) (see also Samples
of Formatted References).

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Video

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, induding ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Data visualization

Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the "Track Changes' option
in Microsoft Office files as these will appear in the published version.
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Research data

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

AFTER ACCEPTANCE

Online proof correction

To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Corresponding authors will receive an e-mail with a link to our online
proofing system, allowing annotation and correction of proofs online. The environment is similar to
MS Word: in addition to editing text, you can also comment on figures/tables and answer questions
from the Copy Editor. Web-based proofing provides a faster and less error-prone process by allowing
you to directly type your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.

We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
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stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints

The corresponding author, at no cost, will be provided with a PDF file of the article via e-mail (the PDF
file is a watermarked version of the published article and includes a cover sheet with the journal cover
image and a disclaimer outlining the terms and conditions of use). For an extra charge, paper offprints
can be ordered via the offprint order form which is sent once the article is accepted for publication.
Both corresponding and co-authors may order offprints at any time via Elsevier's Author Services.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article will
be published.
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