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Abstract
The COVID-19 pandemic has resulted in major disruption to the delivery of both routine and urgent healthcare needs in 
many institutions across the globe. Vascular access (VA) for haemodalysis (HD) is considered the patient’s lifeline and its 
maintenance is essential for the continuation of a life saving treatment. Prior to the COVID-19 pandemic, the provision of 
VA for dialysis was already constrained. Throughout the pandemic, inevitably, many patients with chronic kidney disease 
(CKD) have not received timely intervention for VA care. This could have a detrimental impact on dialysis patient outcomes 
in the near future and needs to be addressed urgently. Many societies have issued prioritisation to allow rationing based on 
clinical risk, mainly according to estimated urgency and need for treatment. The recommendations recently proposed by the 
European and American Vascular Societies in the COVID-19 pandemic era regarding the triage of various vascular opera-
tions into urgent, emergent and elective are debatable. VA creation and interventions maintain the lifeline of complex HD 
patients, and the indication for surgery and other interventions warrants patient-specific clinical judgement and pathways. 
Keeping the use of central venous catheters at a minimum, with the goal of creating the right access, in the right patient, at 
the right time, and for the right reasons, is mandatory. These strategies may require local modifications. Risk assessments 
may need specific “renal pathways” to be developed rather than applying standard surgical risk stratification. In conclusion, 
in order to recover from the second wave of COVID-19 and prepare for further phases, the provision of the best dialysis 
access, including peritoneal dialysis, will require working closely with the multidisciplinary team involved in the assessment, 
creation, cannulation, surveillance, maintenance, and salvage of definitive access.
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The impact of the COVID‑19 pandemic 
on the provision of vascular access 
for dialysis

An epidemic of SARS-CoV-2 (COVID-19), a new strand of 
the coronavirus family, was declared a pandemic across the 
globe by the World Health Organization as of 11th March, 
2020 [1]. This profoundly and dramatically changed the 
global health perspectives. Over the past several decades, 
epidemiological transition generally shifted the world’s 

public health problems from communicable to non-commu-
nicable diseases. However, the COVID-19 pandemic may 
reverse the epidemiological transition with an unclear dura-
tion and potential resolution. The complexity of the COVID-
19 pandemic among chronic kidney disease (CKD) and end-
stage kidney disease patients results from the interplay of the 
main factors of the epidemiological triad including the host 
(patients), the agent (SARS-CoV-2), and the environment 
(outpatient, inpatient haemodialysis (HD) units).

The COVID-19 pandemic has resulted in a major dis-
ruption in healthcare. In an effort to tackle the COVID-19 
illness burden and demand on healthcare resources, elective 
procedures have needed deferral or suspension. Resumption 
of these services have been limited by subsequent second 
and third waves of the pandemic spanning the most part of 
an annual cycle of activity. It has been estimated that almost 
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28.4 million surgical procedures have already been cancelled 
globally [2].

Vascular access (VA) for HD is considered the patient’s 
lifeline and its maintenance is essential for treatment conti-
nuity. The VA offering was suboptimal prior to the pandemic 
in most countries. International rates of definitive access are 
highly variable [3, 4]. Despite this, the benefits of definitive 
VA, notably arteriovenous fistula (AVF), and avoidance of 
central venous catheters (CVCs) are clearly demonstrated, 
particularly in the younger and less comorbid patients [5–7]. 
Inevitably, timely arteriovenous access surgery would have 
been further disrupted and delayed in the COVID-19 pan-
demic era. A global survey revealed that > 90% of vascular 
surgeons have reduced or ceased performing elective proce-
dures such as VA creation [8].

The challenge of matching resources 
with demand amid the COVID‑19 crisis

To manage constrained services, many societies issued pri-
oritisation to allow rationing based on clinical risk, mainly 
according to estimated urgency and need for treatment. 
These have been classified as (1a) emergency < 24 h; (1b) 
urgent (up to 72 h); (2) up to 1 month; (3) up to 3 months; 
and (4) over 3 months by the Federation of Surgical Spe-
cialty Associations in the UK [9], and by the Society for 
Vascular Surgery as (1) postpone; (2a) consider postponing; 
(2b) postpone if possible; and (3) do not postpone [10].

The recommendations that were recently proposed by the 
European and American Vascular Societies in the COVID-
19 pandemic era regarding the triage of various vascular 
operations into urgent, emergent and elective based on the 
nature of their pathology are debatable [10–12]. In par-
ticular, the recommendation that primary creation of an 
AVF could be postponed as an elective procedure is rather 
questionable for ethical, socio-economic and medico-legal 
reasons. VA creation is the lifeline of HD patients and the 
indication for surgery warrants patient-specific clinical 
judgement rather than ‘group labelling’ [13].

Recommendations of the EUDIAL 
Working Group for optimizing HD VA care 
in the COVID‑19 pandemic era

•	 Stricter implementation of hygienic precautions in the 
dialysis setting is recommended: a 91% reduction in cath-
eter-related bloodstream infections compared to the same 
period in 2019 [incidence rate ratio 0.09 (95% CI 0.002–
0.64)] and an 83% reduction compared to the whole of 
2019 [incidence rate ratio 0.17 (95% CI 0.004–1.009)] 
have recently been reported [14]. Prevention of these 

infections so as to minimize their incidence is, therefore, 
a key aspect of dialysis care. In this perspective, KDOQI 
2019 VA guidelines suggest incorporating an infection 
surveillance program into clinical care [15].

•	 As a general recommendation, with the overburdened 
healthcare systems and the risk of potential contamina-
tion in the acute hospital setting, preference should be 
given to performing procedures with rapid access, where 
possible in an outpatient or ambulatory care facility, in 
designated green areas. Hospitals should avoid redeploy-
ment of skilled surgical and radiology staff and should 
ensure adequate inpatient capacity, theatre capacity and 
radiology capacity to support this group of patients [16].

•	 Face-to-face pre-assessments should be kept to the abso-
lute minimum, where possible.

•	 Whenever possible, procedures involving patients with 
suspected or confirmed COVID-19 infection should be 
postponed until the end of the quarantine period to pre-
vent the virus from spreading.

•	 Procedures that guarantee VA creation for patients inci-
dent to the dialysis treatment (stage CKD-5D) should 
not be postponed because in some cases deferral of these 
procedures may have independent deleterious effects on 
the involved patients. These procedures include: place-
ment of an AVF or graft, insertion of a non tunnelled or 
tunnelled CVC, exchange of a non tunnelled CVC into 
a tunnelled one [17]. Finding safe opportunities to place 
permanent VA could stave off life-threatening blood-
stream infections and thromboembolic complications 
associated with long-term dialysis catheter use.

•	 Procedures that avoid the risk of VA loss or serious com-
plications in patients already on HD treatment should not 
be delayed. These procedures include: (a) radiological 
interventions in dysfunctional AVFs or grafts limiting 
effective dialysis or at risk of failure; (b) thrombolysis or 
thrombectomies for salvage of clotted fistula or grafts; (c) 
removal or exchange of tunnelled CVCs due to catheter-
related bacteraemia or flow-related problems; (d) surgical 
interventions for infected arteriovenous grafts, bleeding 
aneurysms or ulceration at risk of dehiscence [17]. We 
recommend a 7-day a week interventional service, with 
access to surgical support, for the urgent treatment of 
serious VA complications in order to avoid worsening 
health and prolonged hospitalisation and to allow routine 
HD care to continue.

An opportunity for change in the interest 
of kidney patients

The COVID-19 pandemic represents an opportunity for 
change in the interest of kidney patients. KDOQI 2019 VA 
guidelines underline the primary importance of a dedicated 
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team with experience in VA care in order to implement 
effective surveillance programs so as to prevent and man-
age VA issues such as infections. Keeping the use of CVCs 
to a minimum, with the goal of creating the "right access, 
in the right patient, at the right time, for the right reasons", 
is mandatory [15].

These strategies may require local modifications. Risk 
assessments may need specific “renal pathways” to be devel-
oped rather than applying standard surgical risk stratifica-
tion. Where surgical services are overwhelmed or resources 
compromised, other strategies should be considered, par-
ticularly endovascular approaches to maintenance, salvage, 
and even creation of the VA [18]. Endovascular AVF place-
ments, performed using thermal energy or radiofrequency, 
can be performed in an office-based fluoroscopy laboratory. 
This may increase the availability of additional operators 
(e.g., interventional nephrologists and interventional radi-
ologists) where staff redeployment or sickness is a problem, 
and also allow procedures to be performed in alternative 
facilities, avoiding hot sites and potentially freeing up thea-
tres. However, it must be stressed that endovascular AVFs 
are a relatively new technology, and although early results 
are promising, robust data on their efficacy remain limited 
[19].

Finally, the following model could be a further operative 
option in order to maintain surgical and interventional pro-
cedures for the creation and maintenance of dialysis access: 
non-COVID-19 hubs are created where patients could be 
sent for procedures when their hospital is overwhelmed by 
COVID-19 patients. Surgeons from the spoke hospital could 
travel to the hub and operate their own patients with a non-
Covid-19 surgical team in the hub hospital. However, it must 
be underlined that this model is effective only if dialysis 
stations are available for dialysis patients coming from other 
hospitals when surgery requires hospital admission.

In conclusion, in order to recover from the second wave 
of COVID-19 and prepare for further phases, the provision 
of the best dialysis access, including peritoneal dialysis, 
will require working closely with the multidisciplinary team 
involved in assessment, creation, cannulation, surveillance, 
maintenance, and salvage of definitive access.

Conclusions

The COVID-19 pandemic has brought unprecedented chal-
lenges to the delivery of healthcare to patients with CKD. It 
has resulted in major logistic and organizational problems in 
nephrology care, which likely contributed to its devastating 
impact. Unfortunately, these problems also reflect the low level 
of awareness and understanding of kidney disease outside the 

nephrology community, including administrators and health 
authorities, and even non-nephrology medical professionals.

The COVID-19 crisis has unmasked a huge set of of chal-
lenges and constraints within interfacing services in kidney 
care, particularly in VA. The disruption caused by the pan-
demic, however, provides us with an opportunity for innova-
tion and driving efficiency in traditional care models. Doing 
things differently through a review of patient pathways, tools 
and the pre-and post-procedural operative steps in the con-
text of COVID-19 risk reduction is necessary to achieve the 
goal of delivering good outcomes with a rapid turnover [13]. 
The well-being and retention of a highly skilled workforce 
remains the Achilles heel in VA and must be addressed to 
deliver sustainably high standards in VA care. Managing dialy-
sis VA appropriately during peaks of COVID-19 will require 
better identification and triaging of those in need with more 
timely assessment and creation of access. Early identification 
of problematic access through skilled clinical examination, 
timely and appropriate referral for diagnostics, and treatment 
using optimal technologies and devices by those with exper-
tise should be available. Follow-up and surveillance should 
be based around dialysis sessions. Moreover, training dialysis 
centre staff to cannulate, examine, and identify problems, and 
providing liaison and accessibility to experts needs to be made 
easily available. The challenges in dialysis access have long 
existed but have been severely exacerbated by the pandemic. 
This is a timely opportunity for VA programmes to redesign 
and restructure new pathways for situations where there is a 
larger health crisis such as during a pandemic, and to build 
resilient programmes to address the unmet needs of dialysis 
patients whose lives are critically dependent on their lifeline, 
i.e. an optimal VA for HD [20].

Acknowledgements  Valerie Luyckx, Rukshana Shroff, Mehemet Kan-
kay and Frank van der Sande are Board Members of the EUDIAL 
Working Group.

Funding  No funding agency granted the present study.

Declaration 

Conflict of interest  The authors declare that they have no conflict of 
interest.

Research involving human participants and/or animals  This article 
does not contain any studies with human participants or animals per-
formed by any of the authors.

Informed consent  No informed consent was needed.



368	 Journal of Nephrology (2021) 34:365–368

1 3

References

	 1.	 Basile C, Combe C (2020) Pizzarelli F et al on behalf of the EUD-
IAL Working Group of ERA-EDTA. Nephrol Dial Transplant 
35:737–741

	 2.	 CovidSurg Collaborative (2020) Elective surgery cancellations 
due to the COVID-19 pandemic: global predictive modelling to 
inform surgical recovery plans. Br J Surg 107:1440–1449

	 3.	 USRDS. USRDS 2019 Report 2019 [Available from: https​://www.
usrd.org/2019/views​/USRDS​_2019_ES_final​.pdf

	 4.	 Pisoni RLZL, Port FK, Robinson BM (2015) Trends in US vas-
cular access use, patient preferences, and related practices: an 
update from the US DOPPS practice monitor with international 
comparisons. Am J Kidney Dis 65:905–915

	 5.	 Ravani P, Quinn R, Oliver M et al (2017) Examining the associa-
tion between hemodialysis access type and mortality: the role of 
access complications. Clin J Am Soc Nephrol 12:955–964

	 6.	 Quinn RR, Oliver MJ, Devoe D et al (2017) The effect of predi-
alysis fistula attempt on risk of all-cause and access-related death. 
J Am Soc Nephrol 28:613–620

	 7.	 Basile C, Lomonte C (2012) Pro: the arteriovenous fistula is a 
blessing of God. Nephrol Dial Transplant 27:3752–3756

	 8.	 Ng JJ, Ho P, Dharmaraj RB et  al (2020) The global impact 
of COVID-19 on vascular surgical services. J Vasc Surg 
71(2182–2183):e1

	 9.	 Federation of Surgical Specialty Associations. Clinical guide to 
surgical prioritisation during the coronoavirus pandemic at https​
://fssa.org.uk/_userf​iles/pages​/files​/covid​19/prior​itisa​tion_maste​
r_24082​0.pdf

	10.	 American College of Surgery. Vascular conditions by category, 
with Tier Class 2020 [Available from: https​://vascu​lar.org/sites​
/defau​lt/files​/Vascu​lar%20sur​gery%20tri​age%20by%20Tie​r%20
Cla​ss%203.24.20.pdf]

	11.	 https​://www.facs.org/covid​-19/clini​cal-guida​nce/elect​iveca​se/
vascu​lar-surge​ry. Accessed December 17, 2020

	12.	 https​://vascu​larne​ws.com/vascu​lar-socie​ty-issue​s-guida​nce-on-
covid​-19-and-vascu​lar-surge​ry. Accessed December 17, 2020

	13.	 Georgiadis GS, Argyriou C, Baktiroglu S et al (2020) Balancing 
the Covid-19-motivated vascular access guidelines and patient-
centred care of pre-dialysis candidates. J Vasc Access 21:536–538

	14.	 Heidempergher M, Sabiu G, Orani MA et al (2020) Targeting 
COVID-19 prevention in hemodialysis facilities is associated with 
a drastic reduction in central venous catheter-related infections. J 
Nephrol. https​://doi.org/10.1007/s4062​0-020-00900​-3

	15.	 Lok CE, Huber TS, Lee T et al (2020) KDOQI clinical practice 
guideline for vascular access: 2019 update. Am J Kidney Dis 75(4 
Suppl 2):S1–S164. https​://doi.org/10.1053/j.ajkd.2019.12.001

	16.	 British Renal Society and Renal Association position statement 
on resumption of renal services during and after the COVID-19 
pandemic – 1 December 2020 (available at: https​://renal​.org/healt​
h-profe​ssion​als/covid​-19/ra-resou​rces/briti​sh-renal​-socie​ty-and-
renal​-assoc​iatio​n-posit​ion)

	17.	 Portiolli Franco R, Silveira Costa CB, Santos Sousa C et al (2020) 
Hemodialysis vascular access maintenance in the Covid-19 pan-
demic: positioning paper from the Interventional Nephrology 
Committee of the Brazilian Society of Nephrology. J Bras Nephrol 
42(2 Suppl. 1):41–43

	18.	 Inston N, Khawaja A, Tullett K et al (2020) WavelinQ created 
arteriovenous fistulas versus surgical radiocephalic arteriovenous 
fistulas? A single-centre observational study. J Vasc Access 
21:646–651

	19.	 Jones RG, Morgan RA (2019) A review of the current status of 
percutaneous endovascular arteriovenous fistula creation for hae-
modialysis access. Cardiovasc Intervent Radiol 42:1–9

	20.	 Kitrou PM, Inston N. Dialysis access needs to be a priority in the 
COVID-19 era. Vascular news 16th September 2020

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Authors and Affiliations

Carlo Basile1,2   · Carlo Lomonte1 · Christian Combe3,4   · Adrian Covic5 · Dimitrios Kirmizis6 · 
Vassilios Liakopoulos7   · Sandip Mitra8 · on behalf of the EUDIAL Working Group

	 Carlo Lomonte 
	 carlolomonte@libero.it

	 Christian Combe 
	 christian.combe@chu-bordeaux.fr

	 Adrian Covic 
	 accovic@gmail.com

	 Dimitrios Kirmizis 
	 dkirmizis@yahoo.co.uk

	 Vassilios Liakopoulos 
	 liakopul@otenet.gr

	 Sandip Mitra 
	 sandip.mitra@cmft.nhs.uk

1	 Division of Nephrology, Miulli General Hospital, 
70021 Acquaviva delle Fonti, Italy

2	 Associazione Nefrologica Gabriella Sebastio, 
Martina Franca, Italy

3	 Service de Néphrologie, Centre Hospitalier Universitaire de 
Bordeaux, Bordeaux, France

4	 Unité INSERM 1026 BioTis, Université de Bordeaux, 
Bordeaux, France

5	 Nephrology Clinic, Dialysis and Renal Transplant Center 
– ‘C.I. Parhon’ University Hospital, and ‘Grigore T. Popa’ 
University of Medicine, Iasi, Romania

6	 Department of Nephrology, Colchester General Hospital, 
Essex, UK

7	 Division of Nephrology and Hypertension, 1st Department 
of Internal Medicine, AHEPA Hospital, School of Medicine, 
Aristotle University of Thessaloniki, Thessaloniki, Greece

8	 Manchester Academy of Health Sciences Centre, Manchester 
University Hospitals Foundation Trust and University 
of Manchester, Oxford Road, Manchester, UK

https://www.usrd.org/2019/views/USRDS_2019_ES_final.pdf
https://www.usrd.org/2019/views/USRDS_2019_ES_final.pdf
https://fssa.org.uk/_userfiles/pages/files/covid19/prioritisation_master_240820.pdf
https://fssa.org.uk/_userfiles/pages/files/covid19/prioritisation_master_240820.pdf
https://fssa.org.uk/_userfiles/pages/files/covid19/prioritisation_master_240820.pdf
https://vascular.org/sites/default/files/Vascular%20surgery%20triage%20by%20Tier%20Class%203.24.20.pdf
https://vascular.org/sites/default/files/Vascular%20surgery%20triage%20by%20Tier%20Class%203.24.20.pdf
https://vascular.org/sites/default/files/Vascular%20surgery%20triage%20by%20Tier%20Class%203.24.20.pdf
https://www.facs.org/covid-19/clinical-guidance/electivecase/vascular-surgery
https://www.facs.org/covid-19/clinical-guidance/electivecase/vascular-surgery
https://vascularnews.com/vascular-society-issues-guidance-on-covid-19-and-vascular-surgery
https://vascularnews.com/vascular-society-issues-guidance-on-covid-19-and-vascular-surgery
https://doi.org/10.1007/s40620-020-00900-3
https://doi.org/10.1053/j.ajkd.2019.12.001
https://renal.org/health-professionals/covid-19/ra-resources/british-renal-society-and-renal-association-position
https://renal.org/health-professionals/covid-19/ra-resources/british-renal-society-and-renal-association-position
https://renal.org/health-professionals/covid-19/ra-resources/british-renal-society-and-renal-association-position
http://orcid.org/0000-0001-8152-5471
http://orcid.org/0000-0002-0360-573X
http://orcid.org/0000-0002-7564-2724

	A call to optimize haemodialysis vascular access care in healthcare disrupted by COVID-19 pandemic
	Abstract
	The impact of the COVID-19 pandemic on the provision of vascular access for dialysis
	The challenge of matching resources with demand amid the COVID-19 crisis
	Recommendations of the EUDIAL Working Group for optimizing HD VA care in the COVID-19 pandemic era
	An opportunity for change in the interest of kidney patients
	Conclusions
	Acknowledgements 
	References




