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Introduction

Background

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) disease (COVID-19) outbreaks have spread rapidly 

worldwide since the first case was reported at the end of 
2019 (1). The pandemic has officially left behind around 
7 million deaths, but the real number is estimated to be 
at least double (2,3). The pathophysiology of COVID-19 
is complex, and although it mainly compromises the 
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respiratory system, the disease has also major implications 
for the cardiovascular system (4). Common cardiovascular 
complications among COVID-19 hospitalised patients 
include arrhythmias, myocardial injury, cardiac arrest, 
heart failure, and prothrombotic coagulopathy (4,5). The 
high risk of venous thromboembolic events (VTEs) in 
hospitalised patients may be caused by the cytokine storm 
induced by the virus (6) and the reduced venous flow due 
to prolonged bed rest (7). The risk is especially high in 
the intensive care unit (ICU), where VTEs occur in up to 
28% of patients (8,9). Among the arrhythmias reported in 
hospitalised COVID-19 patients, atrial fibrillation (AF) is 
the most prevalent (10), particularly among patients who 
are older (≥60 years old) and have severe COVID-19 (11). 
AF in COVID-19 patients is associated with poor prognosis 
and higher mortality (11). 

It is well established that oral anticoagulation with 
vitamin K antagonists (VKAs) or direct oral anticoagulants 
(DOACs) markedly reduces stroke and mortality in patients 
with AF (12). According to the current guidelines from 

the European Society of Cardiology (ESC), therapeutic 
anticoagulation is indicated in patients with CHA2DS2-
VASc score ≥2 (men) and ≥3 (women), and it should be 
considered in patients with CHA2DS2-VASc score ≥1 (men)  
and ≥2 (women), regardless of COVID-19 infection 
(13,14). Since hospitalised patients with COVID-19 are 
usually older than 65 years and have several comorbidities, 
including cardiovascular diseases (15), a considerable 
number of patients meet criteria for anticoagulation. In line 
with this, prophylactic anticoagulation as initial treatment 
among patients admitted to hospital with COVID-19 
has been associated with a decreased risk of mortality 
and no increased risk of serious bleeding events (16). 
However, treatments for COVID-19 might interact with 
anticoagulant agents (17), posing a challenge for physicians 
when making treatment decisions.

Anticoagulated patients who were not infected with 
COVID-19 also suffered the effects of the pandemic. 
Healthcare systems were overwhelmed and had to be 
adapted to treat the largest number of COVID-19 patients 
as possible. This situation, together with the restrictions of 
mobility imposed during the lockdowns, jeopardised the 
management of patients with various diseases (18), including 
those receiving anticoagulation treatment. Consequently, 
medical consultations had to be reorganised to adapt to 
these changes (19). In this context, telemedicine has played 
an important role, where procedures and tools for remote 
follow-up were immediately adopted (20).

Rationale and knowledge gap

Given the urgency of the situation, guideline documents 
and formal positions on anticoagulation management from 
scientific societies in Spain (21-24) and other countries 
(14,25-32) were rapidly published during the pandemic. 
However, these documents were prepared without following 
a structured methodology, and there were significant 
differences between guidelines (33).

Objective

To fill this gap, and to identify recommendations on 
anticoagulation management during the COVID-19 
pandemic, a national panel of experts from different 
hospitals in Spain participated in the present Delphi 
consensus. This consensus broadly covers clinical 
management of patients with AF and management 
of thromboprophylaxis (both in patients with AF and 

Highlight box

Key recommendations
• Oral anticoagulation should be maintained during admission for 

COVID-19 in haemodynamically stable patients with no disease 
severity criteria, with prior anticoagulation, and no significant 
interactions with the specific treatment prescribed for COVID-19.

• The intensity of anticoagulation doses with low molecular weight 
heparin should be adjusted based on the severity of the disease and the 
thromboembolic risk and considering the bleeding risk.

• Use of thromboembolic prophylaxis after hospital discharge in 
patients with COVID-19 should be individualised based on their 
thromboembolic and bleeding risk.

• During the COVID-19 pandemic, it is recommended that 
patients newly diagnosed with atrial fibrillation (AF) start 
anticoagulant therapy with direct oral anticoagulants if there is no 
contraindication.

• Virtual nursing consultations with predefined protocols are 
recommended for following-up patients with AF.

What was recommended and what is new? 
• Previous guidelines and formal positions on anticoagulation 

management have been developed, but most of them did not follow 
a rigorous method to reach consensus. Here, we achieved expert 
consensus using the Delphi method.

What is the implication, and what should change now? 
• These recommendations should be combined with the results of 

clinical trials addressing anticoagulation management in patients 
with COVID-19 and AF, when available.
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in patients without this condition) during and after 
COVID-19 infection. In this article, we provide the results 
of the consensus recommendations reached. We present 
this article in accordance with the CREDES reporting 
checklist (available at https://cdt.amegroups.com/article/
view/10.21037/cdt-23-76/rc). 

Methods

Overview of the method used

A 2-round modified Delphi method was used to reach 
consensus among experts. The Delphi method allows 
structured communication in a group of experts by 
inquiring about their experiences and opinions, when 
scientific information is lacking or controversial. In iterative 
rounds, panellists reply to the questionnaire. Each expert 
provides opinions individually and anonymously, avoiding 
the biasing effect of dominant individuals and group 
pressure. The responses from each round are compiled 
and provided to the participants. This process allows each 
expert to re-evaluate their initial answer, after considering 
the response of the other panellists.

The approval of the Institutional Review Board or by 
equivalent ethics committee(s) was not required as this 
Delphi study does not involve research on human subjects. 
No patient data were collected for this study, which was 
completely based on the feedback provided by the panellists. 
All panellists accepted to participate in the study.

Selection and composition of the participants

A total of 150 cardiologists with a balanced territorial 
representation throughout Spain were contacted to 
participate in the MONACO study as the expert panel. 
This number represents approximately 4% of the 
cardiologists in Spain. All the cardiologists had experience 
in the management of patients with anticoagulation and AF. 
An expert scientific committee of seven cardiologists was 
established, based on their extensive experience and their 
recognised expertise in the field.

Preparation of the questionnaire

The scientific committee undertook a narrative review 
of the current medical literature of available studies 
and clinical practice guidelines on the management of 
anticoagulation during the COVID-19 infection in patients 
with and without AF that was available up to September 

2020. After a careful and critical review of the selected 
literature, the first set of dimensions and items for the 
Delphi questionnaire was drafted.

Item rating and consensus levels

The panellists received an information leaflet with the study 
aims, procedure, and a link to the online questionnaire on 
the web platform. The two rounds of the Delphi process 
were conducted anonymously (first round: April to June 
2021; second round: September to November 2021).

First round
Panellists were asked to rate each item on a 9-point 
Likert scale from 1 (completely disagree) to 9 (completely 
agree). Each item was categorised according to the 
scores provided by the panellist as rejected (scores 1–3), 
undetermined (scores 4–6), or accepted (scores 7–9). 
Panellists were also encouraged to provide comments on 
the items using open-text fields. Once the questionnaire 
from the first round was completed, members of the 
scientific committee participated in an online meeting 
to interpret and discuss the results. Items agreed by 
≥66% of the panellists and the scientific committee were 
selected. Items that did not achieved 66% of agreement 
were removed or modified according to the feedback 
provided by the panellists. The 66% cut-off was chosen as 
it represents two-thirds of the panellists, and similar cut-
offs have been also used in other Delphi studies (34-37). 
Redundant items were merged or eliminated, and some 
items were edited, based on the experts’ comments. New 
items were generated and included when necessary. The 
updated questionnaire was redistributed to the panellists 
for the second round.

Second round
The same panellists were asked to rate the items that did 
not reach consensus from the first round using the same 
method. For this evaluation, the panellists were provided 
with a summary of the opinions issued anonymously by 
the participants in the previous round, together with 
information considered appropriate by the scientific 
committee to clarify certain aspects. Panellists were allowed 
to reflect upon the group’s responses and re-evaluate items 
that did not achieve agreement in the first round.

Final consensus statements
After the second round was completed, the scientific 

https://cdt.amegroups.com/article/view/10.21037/cdt-23-76/rc
https://cdt.amegroups.com/article/view/10.21037/cdt-23-76/rc
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committee met online on 17 January 2022 and discussed 
the items that did not reach consensus in the second round. 
In this meeting, the final document with the guidance 
statements that reached consensus was approved.

Statistical analysis

Descriptive statistical analyses were conducted on the 
results obtained from the two rounds. The frequency 
distribution of responses on the 9-point scale was calculated 
to establish the consensus level for each item. Consensus in 
favour was established when items were accepted by ≥66% 
of experts, and consensus against was established when 
items were rejected by ≥66% of experts.

A descriptive statistical analysis of the characteristics of 
the expert panel was also performed, including calculation 
of measures of central tendency and dispersion [mean ± 
standard deviation (SD), median and interquartile range 
(IQR)] for quantitative variables, and frequencies and valid 

percentages for qualitative variables. IBM-SPSS version 
22 (Armonk, NY, USA) for Windows was used for data 
analysis.

Results

A total of 147 (98%) out of 150 cardiologists participated 
in the first round. Of these participants, 144 (98%) 
completed the second round. The characteristics of the 
panellists are summarised in Table 1. Most participant were 
associate physicians (91.0%) from public hospitals (85.5%), 
with a median of 15 years of professional experience. 
Approximately half (47.6%) were involved in research.

Five dimensions were covered: (I) management of 
anticoagulation in patients with AF without mechanical 
valves or moderate/severe mitral stenosis (AF, hereafter) 
during COVID-19 infection; (II) thromboprophylaxis in 
patients hospitalised for COVID-19; (III) management of 
anticoagulation at hospital discharge/after COVID-19; (IV) 
anticoagulation monitoring in the COVID-19 pandemic 
setting; and (V) role of telemedicine in the management and 
follow-up of patients with AF in the COVID-19 pandemic 
setting. 

Figure 1 shows a schematic view of the questionnaire 
during the Delphi process. Briefly, the questionnaire included 
160 items in the first round, and 9 of them (5.6%) did not 
reach consensus. Among these items, seven were considered 
by the scientific committee to be re-evaluated in the second 
round. The four items that did not reach consensus in the 
second round were discussed by the scientific committee. 
The final set included 161 consensus items.

Tables S1-S5 display the 161 items (157 with consensus 
in favour and 4 with consensus against), the percentage of 
agreement among panellists for each item, and the round 
where consensus was reached for each item. 

Regarding management of anticoagulation in patients 
with AF during COVID-19 infection, most panellists 
agreed that outpatients should continue their oral 
anticoagulant therapy, except if requiring hospitalisation 
or an invasive procedure. Consensus was also reached 
for switching from oral anticoagulants to low molecular 
weight heparin (LMWH) at therapeutic doses, especially 
in patients with a treatment for COVID-19 that interacts 
with the oral anticoagulation, or in hemodynamically 
unstable patients, with COVID-19 severity criteria, or with 
an invasive procedure planned. LMWH at intermediate-
high doses would be advisable if the patient has a low 
thromboembolic risk, depending on COVID-19 severity 

Table 1 Characteristics of the panellists

Characteristics Value 

Age (years), median (IQR) 43.0 (37.0–50.5)

Male, n (%) 101 (69.7)

Professional experience (years), median (IQR) 15.0 (10.0–23.0)

Hospital position, n (%)

Department head 8 (5.5)

Staff physician 132 (91.0)

Other 5 (3.4)

Research/teaching experience, n (%)

Professor 12 (8.3)

Researcher 69 (47.6)

No research activity 55 (37.9)

Other 9 (6.2)

Type of hospital, n (%)

Public 124 (85.5)

Private 19 (13.1)

Mixed public-private 2 (1.4)

Other research or teaching activity: practical classes to medical 
students occasionally (n=1), co-author in publications (n=1), 
colaborator in clinical trials and teaching (n=1), training of 
resident doctors (n=1), attending physician (n=1), associate 
professor (n=2), residency mentor (n=2). IQR, interquartile range. 

https://cdn.amegroups.cn/static/public/CDT-23-76-Supplementary.pdf
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Figure 1 Evaluated and accepted items in each round and in the 
final evaluation. The item divided in 2 in the first round that went 
for evaluation to the second round was counted as one item.

First round (April−June 2021)
•  160 items were evaluated by 147 panellists and 152 items were 

accepted.
•  9 items did not reach consensus:

− 2 items were removed
− 1 item was accepted
− 1 item was divided in 2

•  7 items to be evaluated in round 2

Second round (Sep−Nov 2021)
•  The 7 items that did not reach consensus in the first round were 

evaluated by 144 panellists:
− 3 items were accepted
− 4 items were undetermined to be evaluated in the final evaluation

Final evaluation (January 17th, 2022)
•  The 4 undetermined items were evaluated by the Scientific 

Committee:
− 2 items accepted
− 2 items were removed

•  The final document had 161 consensus items (157 with consensus 
in favour and 4 with consensus against)

and bleeding risk. The start of treatment with LMWH 
should follow the same guidelines as in patients hospitalised 
for other reasons. If oral anticoagulation was maintained, 
DOACs were considered more advisable than VKAs. An 
algorithm for management of anticoagulation in patients 
with AF hospitalised for COVID-19 based on consensus 
items is shown in Figure 2. 

Panellists agreed on providing prophylactic doses of 
LMWH in all patients hospitalised for COVID-19 with no 
prior indication for anticoagulation, unless contraindicated. 
The intensity of anticoagulation doses with LMWH 
should be adjusted based on the severity of the disease 
and the thromboembolic and bleeding risk (Figure 3). 
Regarding parenteral anticoagulation during admission for 
COVID-19, LMWH (once daily) may be more beneficial 
than unfractionated heparin (UFH) (twice daily) to 
minimise exposure of patients and healthcare professionals. 
Use of UFH was recommended only in certain cases (such 
as creatinine clearance <15 mL/min or an immediate 
invasive procedure). Several laboratory parameters and 
history of high thrombotic risk should be considered to 

stratify the thrombotic risk of patients at hospital admission 
(Figure 3).

Consensus was reached on the use of thromboembolic 
prophylaxis after COVID-19 hospitalisation discharge, 
which should be individualised based on the patient’s 
thromboembolic and bleeding risk. Maintenance of 
LMWH for 7–15 days after discharge was also considered 
prudent. The patient profile for extending thromboembolic 
prophylaxis, if bleeding risk is low, includes thromboembolic 
risk factors, elevated D-dimer levels, and reduced mobility, 
among others (Figure 4). For patients who were receiving 
anticoagulation with DOACs before hospital admission, 
DOACs should be restarted when the next LMWH was 
scheduled, except if patients are receiving a COVID-19 
treatment that interacts with the DOAC. If patients were 
previously treated with VKAs, a switch to DOACs (unless 
contraindicated) was agreed.

Key aspects of anticoagulation in AF patients without 
COVID-19 during the pandemic were also addressed. 
Panellists agreed that anticoagulation with VKAs and the 
required close monitoring results in an increased risk of 
contagion both for patients and healthcare professionals. 
Switching from VKAs to DOACs should be considered, 
in the absence of contraindications, since DOACs could 
increase treatment adherence and reduce the risk of patient 
exposure associated with anticoagulation monitoring. 
If DOACs are contraindicated, VKAs should be used. 
Measures to decrease the risk of contagion in patients 
anticoagulated with VKAs are shown in Table 2.

Consensus  was  reached on us ing ,  i f  poss ib le , 
telemedicine in patients with AF in the pandemic setting, 
although the most appropriate care management should 
be individualised considering the patient’s demographic 
and clinical characteristics and the purpose of the visit. 
Consultation was agreed to be performed via phone, video 
call or specific platforms (e.g., TELEA), and using email 
as a complementary tool. Aspects to be reviewed in online 
monitoring visits of patients with AF are included in Table 3.

The nursing staff was recognised as playing a key role 
in telemedicine, especially in making the first contact with 
patients, by providing them with information about the visit 
and identifying patients’ situation (symptoms, signs and 
potential impairments for conducting remote visits). Nurses 
were also considered relevant for conducting patients’ 
follow-up, where predefined protocols should be used. 
Online referrals between specialties involved in the follow-
up of AF patients and the use of the electronic prescription 
system should be also encouraged.
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Discussion

We have presented here consensus-driven recommendations 
on anticoagulation management in the COVID-19 
era reached among 144 national experts in cardiology 
(MONACO study). Recommendations were obtained using 
the Delphi process, a rigorous and well-known methodology 
to reach consensus when scientific knowledge is scarce 
or uncertain (38), and which has been previously used to 
reach consensus on oral anticoagulation management (34). 
The use of this methodology is a major strength of the 

study, considering the limited evidence-based guidelines 
on anticoagulation management related to COVID-19 
available to date (39). Moreover, the MONACO consensus 
covers anticoagulation management broadly, including 
the management of both ‘usual’ anticoagulated patients 
(who were treated before the pandemic started) and ‘new’ 
anticoagulated patients (who initiated treatment after 
COVID-19 infection), along with recommendations on 
the role of telemedicine. Our results show a high level of 
agreement between national experts on the broad spectrum 
of anticoagulation management in the context of the 

Figure 2 Algorithm for management of anticoagulation in patients with AF hospitalised due to COVID-19, based on expert consensus. AF, 
atrial fibrillation (patients without mechanical valves or moderate/severe mitral stenosis); VKAs, vitamin K antagonists; DOACs, direct oral 
anticoagulants; LMWH, low molecular weight heparin; INR, international normalised ratio. 

Continue  usual oral 
anticoagulants in outpatients. 

AF patients who were previously anticoagulated

•  Apixaban, rivaroxaban, 
and drugs metabolized by 
cytochrome P450 are not 
recommended.

•  Tocilizumab has no significant 
effects on dabigatran and 
edoxaban levels. 

•  VKAs and DOACs could 
be continued in colchicine 
candidates.

•  Dabigatran is associated with 
a lower risk of interaction 
with COVID-19 treatments 
metabolized via cytochrome 
P450.

•  Moderate renal impairment 
should not be a reason for 
discontinuing DOACs, if 
kidney function is closely 
monitored.

•  DOACs are associated with 
lower hepatotoxicity risk.

•  In patients with liver disease, 
dabigatran may be an optimal 
anticoagulant, due to a lower 
risk of hepatotoxicity.

Patient with COVID-19

Is the patient hospitalized? 

No Yes

Switch from:
•  VKA or DOAC to LMWH at therapeutic doses, specially if patients have: 

− COVID-19 treatment that interacts with oral anticoagulation
− Hemodynamic instability
− COVID-19 severity criteria
− Invasive procedure planned
− High thromboembolic risk

•  VKA to LMWH if maintaining INR control is difficult.
•  DOAC to LMWH due to the lack of antidotes for some DOACs.
•  VKA or DOAC to parenteral anticoagulation (therapeutic or intermediate-high doses) if 

low thromboembolic risk, depending on COVID-19 severity and risk of bleeding.

Maintain oral anticoagulation:
•  In hemodynamically stable patients without severe COVID-19 and prior anticoagulation that 

do not interacts with COVID-19 treatment.
•  If oral anticoagulation is maintained, DOACs are more advisable than VKAs, due to DOACs:

− Safety profile
− Fixed doses
− Fewer drug interactions

VKAs:
•  Are associated with a worse prognosis. 
•  Particularly indicated for specific profiles (mechanical prosthetic valves, moderate/severe 

mitral stenosis, or antiphospholipid syndrome).
•  INR should be closely monitored.
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Figure 3 Algorithm for thromboprophylaxis in patients hospitalized due to COVID-19, without prior indication for anticoagulation (on the 
left) or with parental anticoagulation during admission (on the right), based on expert consensus. ICU, intensive care unit; CRP, C-reactive 
protein; IL-6, interleukin-6; PT, prothrombin time; VTED, venous thromboembolic disease; LMWH, low molecular weight heparin; BMI, 
body mass index; UFH, unfractionated heparin; HCP, healthcare professionals. 

No suspicion or confirmation

Suspicion

Without prior indication for anticoagulation Parenteral anticoagulation during admission

•  Should receive anticoagulation, unless contraindicated.
•  The management strategy should be based on:

− COVID-19 severity
− Thromboembolic and bleeding risk
− Hemodynamic stability
− Hospitalization: ICU vs. other hospital areas

•  Prophylactic LMWH doses should be adjusted based on:
− Disease severity
− D-dimer levels
− BMI
− Kidney function
− Bleeding risk

•  Intermediate LMWH doses, adjusted to kidney function, 
should be considered if:
− No severe COVID-19 and high thromboembolic risk
− Severe COVID-19 and no high thromboembolic risk

•  Therapeutic LMWH doses, adjusted based on kidney 
function, should only be considered if severe COVID-19 
and high thromboembolic risk.

Patients hospitalized due to COVID-19

• Parameters to stratify thrombotic risk:
− CRP
− IL-6
− Fibrinogen
− D-dimer
− Ferritin
− PT
− Platelet count
− History of high thrombotic risk (VTED)

•  LMWH may be more beneficial than UFH to minimize 
patients and HCP exposure.

•  Choice of LMWH: enoxaparin, tinzaparin, and bemiparin.
•  LMWH at therapeutic doses, in patients at ICU.
•  UFH if:

− Creatinine clearance <15 mL/min
− Immediate invasive procedures are planned

•  Fondaparinux  if allergy to LMWH or heparin-induced 
thrombocytopenia, and if kidney function is adequate.

VTED

Prophylactic doses

Therapeutic doses

pandemic.
The evidence that anticoagulation improves prognosis 

in hospitalised COVID-19 patients is compelling (40-42).  
However, data on the type of anticoagulant treatment 
and dose that are more beneficial varies among studies 
(43-49), and findings in patients with AF are not fully 
available yet (50). In the present Delphi consensus, 
panellists agreed that the usual oral anticoagulant therapy 
should be switched to LMWH at therapeutic doses in 
inpatients with AF, especially in those with hemodynamical 
instability, severe COVID-19, high thromboembolic 
risk, an invasive procedure planned, or when treated with 
antivirals. Switching to therapeutic doses of LMWH in AF 
patients hospitalised with COVID-19 has been previously 
recommended by other authors (23,24,31,51). The use of 

LMWH at therapeutic doses in high-risk inpatients is also 
supported by results from the HEP-COVID randomised 
clinical trial, as therapeutic doses of LMWH reduced the 
risk of thromboembolism and mortality compared with 
prophylactic or intermediate doses of LMWH or UFH, 
without increasing major bleeding (48). Results from two 
other clinical trials (ATTACC and RAPID) also showed 
a reduction in mortality with therapeutic-dose heparin in 
noncritically (46) and moderately (52) ill patients. Future 
studies should provide evidence of the optimal dose for 
COVID-19 patients who also have AF.

One of the main reasons for recommending switching 
oral anticoagulants to LMWH when receiving antiviral 
drugs or immunomodulating agents for COVID-19 
(23,30,53) is drug-drug interactions (54). If there are 
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no significant drug-drug interactions between oral 
anticoagulation and COVID-19 treatment, the consensus 
among panellists favoured maintaining oral anticoagulation 
in stable AF, nonsevere COVID-19 inpatients. If oral 
anticoagulation was maintained, panellist agreed that 
treatment with DOACs instead of VKAs was preferred, due 
to fewer drug-drug interactions, better safety profile, and 
lower monitoring. A switch from a VKA to a DOAC during 
hospitalisation has been previously suggested (53). Indeed, 
guidance for the safe switching from VKAs to DOACs in 
AF patients and VTE were published at the beginning of 
the pandemic (26). 

Panellists supported the use of dabigatran as anticoagulation 

treatment during hospitalisation in AF. Dabigatran is 
associated with a lower risk of both hepatotoxicity and 
interaction with COVID-19 treatments that are metabolised 
by cytochrome P450 (55). In fact, dabigatran was initially 
suggested to be the first choice for oral anticoagulation 
in hospitalised patients with AF and COVID-19 (56,57) 
due to the low risk of interactions with antiviral therapies, 
the low risk of hepatotoxicity, the lack of metabolism by 
cytochrome P450, and the availability of specific reversal 
agent. With the widespread use of dexamethasone for 
COVID-19, dabigatran or edoxaban at discharge have 
been recommended because of the low risk of drug-
drug interactions (57,58). The use of dexamethasone 

Figure 4 Algorithm for the management of patients hospitalized due to COVID-19 at hospital discharge, based on expert consensus. LMWH, low 
molecular weight heparin; VTED, venous thromboembolic disease; VKAs, vitamin K antagonists; INR, international normalised ratio; DOACs, 
direct oral anticoagulants; AF, atrial fibrillation (patients without mechanical valves or moderate/severe mitral stenosis); ULN, upper level of normal.

Regardless of prior anticoagulation With anticoagulation before admission

•  Thromboembolic prophylaxis should be individualized 
based on their thromboembolic and bleeding risk.

•  LMWH for 7−15 days after discharge is considered 
prudent.

•  Extending thromboembolic prophylaxis should be 
considered, if bleeding risk is low, in patients:
−  Baseline thromboembolic risk factors and/or high 

risk of VTED
−  Confirmed VTED
−  Elevated D-dimer levels (>2 X upper limit of normal) 
−  COVID-19 treatment interacting with oral 

anticoagulation
−  No negativization of COVID-19 tests
−  Discharged early with reduced mobility

•  Health education regarding identification of signs and 
symptoms of VTED should be given.

•  Therapeutic doses of LMWH for patients with VTED.

•  If diagnosed with AF at hospitalization, start DOACs at discharge, if no contraindication.
•  If previous VKAs, switch to DOACs after discharge, if no contraindication.
•  Oral anticoagulation is not a contraindication for the use of COVID-19 vaccines in patients with AF.

•  If normal liver function and creatinine clearance >30 mL/min, dabigatran is an optimal option.
•  If creatinine clearance ranges from 15 and 30 mL/min, use edoxaban (30 mg dose, preferably).
•  If elevated transaminase levels (>2 X ULN):
•  LMWH is recommended until the transaminase level decreases to ≤2 X ULN, followed by DOAC (dabigatran if creatinine clearance is 

>30 mL/min or edoxaban if creatinine clearance ranges from 15−30 mL/min).

Patients at hospital discharge (hospitalized due to COVID-19)

•  LMWH at therapeutic doses while treatment for COVID-19 continues, 
only if such treatment interferes with oral anticoagulation.

•  If prior VKAs: maintain LMWH at an anticoagulant dose until INR 
≥2 (or INR ≥2.5 in patients with mechanical valve prosthesis or 
moderate/severe mitral stenosis).

•  If prior DOACs, restart DOAC when the next dose of LMWH is 
scheduled, unless COVID-19 treatment interacts with the DOAC.

•  Consider the following aspects to select the optimal anticoagulant 
treatment for preventing thromboembolic risk:
−  Treatment efficacy and safety
−  Kidney function at discharge (creatinine clearance)
−  Liver enzymes (aminotransferase levels)
−  Difficulty to control INR
−  Anticoagulation reversal agent availability (DOAC)
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concomitantly with apixaban or rivaroxaban in hospitalised 
COVID-19 patients with coagulopathy should be avoided 
because of the interactions (59). In line with this, panellists 
were against switching from DOACs to LMWH in AF 
patients who are candidates for dexamethasone, although no 
particular DOAC agent was mentioned.

Thrombotic events occur mainly in the first ten days 
after admission due to COVID-19 (60). International 
guidelines recommend that hospitalised, nonpregnant 
patients with COVID-19 should receive, at a minimum, 
a prophylactic dose of anticoagulation to prevent VTE 
(39,61-66). In COVID-19 inpatients with no prior 
indication for anticoagulation, panellist concurred that the 
strategy for prevention of thromboembolic events should 
be based on the patient’s clinical profile. In the absence 

of any contraindications, prophylactic doses of LMWH 
were recommended, adjusted according to disease severity, 
D-dimer levels, body mass index (BMI), kidney function, 
and bleeding risk, in line with other authors (67). LMWH, 
in addition to the anticoagulation properties and the 
lower administration frequency (compared to UFH), has 
anti-inflammatory properties too (68), an added benefit 
considering that levels of proinflammatory cytokines are 
elevated in COVID-19 (6). 

Regarding thromboembolic prophylaxis after hospital 
discharge, panellists suggested to individualise treatment 
based on thromboembolic and bleeding risk. The 
ESC guidance, which also made this recommendation, 
suggests the use of the CHA2DS2-VASc score to assess 
thromboembolic risk in AF patients (14), as validated 
thromboembolic risk assessment scores for COVID-19 
patients after hospital discharge are not yet available. 
According to panellists, continuous use of LMWH for 
1–2 weeks after discharge is advisable in all patients, but 
extension of thromboembolic prophylaxis must consider 
the thromboembolic and bleeding risk of the patient. In 
the absence of contraindication, panellists recommended to 
initiate DOACs or switch to DOACs in patients diagnosed 
with AF during hospitalisation or in patients previously 
anticoagulated with VKAs, respectively. In a study with 
1,936 hospitalised patients, VTE prophylaxis was associated 
with enhanced survival rates at 30 and 90 days and reduced 
likelihood readmission 30 days after discharge (69). 

In patients with normal liver function and creatinine 
clearance >30 mL/min, dabigatran was considered by 
panellists an optimal anticoagulation option, while edoxaban 
was preferred when creatinine clearance ranges from 15 and 
30 mL/min. The choice of DOACs over VKAs for long-

Table 2 Measures to decrease the risk of COVID-19 in patients treated with VKAs

• Spacing of INR monitoring visits in patients with good therapeutic control

• Differentiated INR monitoring circuits for respiratory/nonrespiratory patients

• Triage upon entry to the primary care centre and phone triage

• Rapid INR monitoring circuits in particularly vulnerable patients (e.g., with mechanical valve prostheses or moderate/severe mitral stenosis)

• Appointments with groups of patients based on risk

• Schedule appointments for INR monitoring in differentiated areas and at less busy hours

• Self-monitoring of INR at home (self-monitoring with portable coagulometer) with phone consultation for dose adjustment

• Reinforcement of patient education in oral anticoagulation with VKAs

• Switch from VKAs to DOACs

VKAs, vitamin K antagonists; INR, international normalised ratio; DOACs, direct oral anticoagulants. 

Table 3 Aspects to be assessed in online monitoring visits (AF 
patients)

• Signs and symptoms

• Thrombotic and bleeding risk

• Achievement of anticoagulation monitoring targets

• Treatment adherence

• Modifications of doses or drugs

• Concomitant medication

•  Self-assessed biometric data (e.g., blood pressure, heart  
rate, etc.)

• Potential side effects

• Lifestyle (diet, exercise, smoking, etc.)

AF, atrial fibrillation (patients without mechanical valves or 
moderate/severe mitral stenosis).
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term anticoagulant therapy is supported by the CHEST 
guideline (70). Also, the MICHELLE trial, which evaluated 
the efficacy and safety of extended thromboprophylaxis 
after hospitalisation for COVID-19 in patients at high VTE 
risk and low bleeding risk (71), showed that post-discharge 
thromboprophylaxis with rivaroxaban 10 mg/day was 
effective at reducing thrombotic events and thrombotic-
related death with a low risk of major bleeding. Results 
from ongoing trials (HEAL-COVID NCT04801940 
and XACT NCT04640181) evaluating post-discharge 
thromboprophylaxis will provide further evidence to 
support recommendations in this regard.

The consensus achieved among experts on anticoagulation 
monitoring in chronically anticoagulated patients not 
infected with COVID-19 and on the use of telemedicine 
during the pandemic was particularly high. Panellists 
presented several measures to decrease the risk of contagion 
in patients anticoagulated with VKAs, including measures 
related to changes in international normalised ratio (INR) 
monitoring and switching from VKAs to DOACs, when 
possible. The recommendation to prescribe DOACs instead 
of VKAs was made in England by the National Health 
Service (NHS) soon after the onset of the pandemic (29). 
A considerable number of patients switched from a VKA 
to a DOAC practically in line with NHS guidance (72), 
and the experience was overall safe and well-received by  
patients (73). In Spain, the Spanish Medicines Agency 
restricts the use of DOACs to a second-line treatment in 
most cases, in contrast with recommendations from Spanish 
Scientific Societies and the European Cardiology Society. 
However, during the pandemic, the healthcare departments 
of most autonomous communities approved anticoagulation 
with DOACs for patients with recently diagnosed AF. Due 
to the advantages of DOACs versus VKAs, particularly in 
situations such as a pandemic, administrative barriers should 
be minimised, and equal access should be guaranteed for all 
patients.

A consensus was reached regarding the use of telemedicine 
to follow up on AF patients during the pandemic, although 
the most appropriate type of visit should be determined 
individually. Several remote communication tools (phone 
calls, video calls, platforms) and the role of the nursing 
staff in telemedicine were highlighted. Digital health tools 
provide both healthcare professionals and patients with 
protection against potential contagious diseases. They are 
also convenient for situations where access to healthcare 
is limited due to a future crisis, such as natural disasters or 
armed conflicts, allowing geographic, individual, and social 

barriers to be crossed. Panellists also agreed to combine 
virtual visits with remote heart rate and rhythm monitoring 
using portable devices for the management of patients 
with AF. This is in line with the recent recommendation 
by the National Institute for Health and Care Excellence 
(NICE) on the KardiaMobile as an option for detecting 
AF for people with suspected paroxysmal AF (74). The 
COVID-19 pandemic clearly catalysed the transformation 
of telemedicine into a tool indispensable for the present 
and future management of patients outside the hospital  
setting (75).

These consensus recommendations have several 
limitations that should be considered. Results from clinical 
trials on anticoagulation in COVID-19 patients were not 
available during the Delphi process. This limitation is 
inherent to a Delphi process where evidence simultaneously 
emerges, especially in the COVID-19 context. Our 
recommendations, however, were discussed considering 
the currently available evidence. Another limitation might 
be that while the expert panel represented a diversity of 
expertise from different autonomous communities in Spain, 
it was conducted at a national level, and therefore the 
application of these recommendations in other countries 
might be subject to the characteristics of the healthcare 
system, the epidemiological situation, and the patient 
profile in each country. In line with this, another limitation 
of our study is the lack of racial diversity. We focused on the 
management of anticoagulation in the COVID-19 pandemic 
within Spain, a country with a largely homogeneous 
population in terms of race. Hence, the insights provided 
might not be entirely representative or applicable to diverse 
racial and ethnic groups. Given the potential differences 
in the susceptibility to COVID-19 and its complications, 
as well as the response to anticoagulation therapy among 
different races, our findings may not be universally 
applicable. Our guidelines should be complemented with 
similar guidelines from other countries. 

Conclusions

These recommendations reached with the Delphi process 
are intended to aid clinicians in making decisions regarding 
anticoagulation in the context of the COVID-19 pandemic, 
where results from clinical trials are still limited and, in 
some cases, conflicting. Our recommendations will be 
subject to change with increasing knowledge and should be 
periodically updated. The document could be also used to 
promote debate about possible future studies that support 
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or question the consensus statements.
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Supplementary

Table S1 Management of anticoagulation in patients with AF during COVID-19 infection

Items (Dimension 1) Consensus (%)

Outpatients

1. Outpatients with COVID-19 should continue their usual oral anticoagulant therapy (VKA or DOAC), except if they 
require hospitalisation or an invasive or surgical procedure.

92.5a

Inpatients

2a*. In all anticoagulated patients who require hospitalisation for COVID-19, switching from their usual 
anticoagulant therapy (VKA) to LMWH at therapeutic doses is recommended during hospital admission.

68.8b

2b*. In all anticoagulated patients who require hospitalisation for COVID-19, switching from their usual 
anticoagulant therapy (DOAC) to LMWH at therapeutic doses is recommended during hospital admission.

61.8c

3. In anticoagulated patients who require hospitalisation for COVID-19, switching from their usual anticoagulant therapy (VKA or DOAC) 
to LMWH at therapeutic doses is recommended during hospital admission:

3.1. Only in patients with a treatment for COVID-19 that has drug interactions with the patient’s oral anticoagulation 
on admission.

74.8a

3.2. In patients admitted for COVID-19 who are haemodynamically unstable. 86.4a

3.3. In patients with COVID-19 severity criteria. 77.6a

3.4. In patients with an invasive procedure planned. 81.6a

4. In anticoagulated patients who require hospitalisation for COVID-19, switching from VKAs to LMWH is 
recommended due to the difficulty to maintain adequate INR control during hospitalisation.

73.5a

5. In anticoagulated patients who require hospitalisation for COVID-19, switching from DOACs to LMWH is 
recommended due to the risk of drug interactions with treatments commonly used for COVID-19, particularly 
antiviral drugs, which may increase or decrease DOAC plasma levels.

66.0b

6. In anticoagulated patients who require hospitalisation for COVID-19, switching from DOACs to LMWH is 
recommended due to the lack of antidotes for some DOACs.

56.9c

7. When faced with the decision on switching anticoagulant treatment during hospitalisation (from oral to 
parenteral anticoagulation), it is important to assess the potential drug interactions between the anticoagulant 
drug for AF and the therapy selected to treat COVID-19.

91.2a

8. In patients hospitalised for COVID-19, concomitant use of apixaban, rivaroxaban, and drugs metabolised by 
cytochrome P450 is not recommended.

77.6a

10. Administration of tocilizumab for the treatment of COVID-19 has no significant effects on dabigatran and 
edoxaban levels in previously anticoagulated patients admitted for COVID-19.

81.0a

11. Patients admitted for COVID-19 with prior oral anticoagulation (VKAs and DOACs) could continue receiving 
such treatment, if considered appropriate based on their clinical condition, if they are candidates for colchicine 
therapy to treat COVID-19.

90.5a

12. In patients admitted for COVID-19 with prior oral anticoagulation and when switching to parenteral 
anticoagulation has been considered, the start of treatment with LMWH should follow the same guidelines as in 
patients hospitalised for other reasons (e.g., when the next DOAC dose is scheduled).

94.6a

13. In patients admitted for COVID-19 with prior oral anticoagulation (VKAs or DOACs), in whom there is a decision 
to switch to parenteral anticoagulation and a high thromboembolic risk, it would be advisable to administer LMWH 
at therapeutic doses.

95.2a

14. In patients admitted for COVID-19 with prior oral anticoagulation (VKAs or DOACs), in whom there is a decision 
to switch to parenteral anticoagulation and a low thromboembolic risk, it would be advisable to administer 
therapeutic or intermediate-high doses depending on COVID-19 severity and risk of bleeding.

86.4a

Table S1 (continued)
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Table S1 (continued)

Items (Dimension 1) Consensus (%)

15. It would be advisable to maintain oral anticoagulation during admission for COVID-19 in haemodynamically 
stable patients with no disease severity criteria, with prior anticoagulation and no significant interactions with the 
specific treatment prescribed for COVID-19.

95.9a

16. Haemodynamically stable patients with AF hospitalised for COVID-19 may be treated with LMWH, UFH, or 
DOACs, depending on kidney function and other clinical conditions.

93.9a

17. If oral anticoagulation is maintained in the context of hospitalisation for COVID-19, treatment with DOACs is more advisable than use 
of VKAs as these agents:

17.1. Have a better safety profile. 94.6a

17.2. Are administered in fixed doses (avoiding anticoagulation monitoring). 91.8a

17.3. Have fewer drug interactions. 91.2a

18. Oral anticoagulation with VKAs is associated with a worse prognosis in patients hospitalised for COVID-19. 66.7a

19. During hospitalisation for COVID-19, oral anticoagulation with VKAs could be particularly indicated for patients 
with specific profiles, such as those with mechanical prosthetic valves, moderate/severe mitral stenosis, or 
antiphospholipid syndrome.

95.2a

20. If treatment with VKAs must be continued (e.g. mechanical valve prosthesis and moderate/severe mitral 
stenosis) during hospitalisation, INR should be closely monitored while the patient is treated with drugs for 
COVID-19 because of the potential drug interactions.

95.2a

22. Presence of moderate renal impairment (eGFR 30-50 mL/min) should not be a reason for discontinuing oral 
anticoagulation with DOACs in AF patients hospitalised for COVID-19 if kidney function is closely monitored.

97.3a

23. Administration of DOACs during hospitalisation for COVID-19 is associated with a lower risk of hepatotoxicity. 72.8a

24. In patients with liver disease hospitalised for COVID-19, dabigatran may be an optimal anticoagulation strategy 
during hospitalisation, as it is associated with a lower risk of hepatotoxicity.

85.7a

25. Administration of dabigatran is associated with a lower risk of interaction with drugs to treat COVID-19 that are 
metabolised via cytochrome P450.

91.8a

26. In patients at high thromboembolic risk who require admission to an ICU, parenteral heparin should be 
administered.

89.1a

Rejected items (consensus was not reached)

9. In patients admitted for COVID-19 previously anticoagulated with DOACs, switching to LMWH is recommended 
if patients are candidates for treatment with dexamethasone due to drug interactions with such anticoagulant 
treatments.

21. In your clinical practice, if treatment with DOACs is continued during hospitalization, antithrombotic drug levels 
should be monitored closely to identify a potential increase/decrease in such levels due to drug interactions.

a, consensus reached in round 1; b, consensus reached in round 2; c, undetermined item in round 2 that was included in the final evaluation 
by the scientific committee (the percentage of consensus presented here is the one obtained in round 2); *, item 2a and 2b were a single 
item in round 1 [‘In all anticoagulated patients who require hospitalisation for COVID-19, switching from their usual anticoagulant therapy 
(VKA or DOAC) to LMWH at therapeutic doses is recommended during hospital admission’], but based on the comments provided by 
the panellists, they were subdivided in two items for round 2. AF, atrial fibrillation (patients without mechanical valves or moderate/severe 
mitral stenosis). 



© Cardiovascular Diagnosis and Therapy. All rights reserved. https://dx.doi.org/10.21037/cdt-23-76

Table S2 Thromboprophylaxis in patients hospitalised for COVID-19

Items (Dimension 2) Consensus (%)

Patients with no prior indication for anticoagulation admitted for COVID-19

1. All patients who require hospitalisation for COVID-19 should receive anticoagulation, unless contraindicated. 76.9a

2. The management strategy for prevention of thromboembolic risk in patients with no prior indication for anticoagulation who have been 
hospitalised for COVID-19 should be based on:

2.1. COVID-19 severity. 95.9a

2.2. Thromboembolic risk of the patient at admission. 98.0a

2.3. Bleeding risk of the patient. 94.6a

2.4. Haemodynamic stability/instability status. 93.9a

2.5. Hospitalisation setting: ICU vs. other hospital areas. 87.8a

2.6. All the above parameters. 95.2a

3. Except when contraindicated, administration of prophylactic doses of LMWH is recommended at least for all 
patients with no prior indication of anticoagulation requiring hospital admission for COVID-19.

95.2a

4. The intensity of anticoagulation doses with LMWH (prophylactic, extended/intermediate, or therapeutic) should 
be adjusted based on the severity of the disease and the thromboembolic risk, and considering the bleeding risk.

98.0a

5. In patients admitted for COVID-19 who do not meet severity criteria and who do not have a high 
thromboembolic risk, administration of prophylactic doses of LMWH is recommended.

92.5a

6. In patients hospitalised for COVID-19 with an indication for thromboprophylaxis, prophylactic doses of LMWH should be adjusted 
based on the following parameters:

6.1. Disease severity. 92.5a

6.2. D-dimer levels. 84.4a

6.3. Body mass index (BMI). 92.5a

6.4. Kidney function. 95.9a

6.5. Bleeding risk. 94.6a

6.6. All the above parameters. 91.8a

7. The decision on the dose of LMWH for thromboprophylaxis in patients hospitalised for COVID-19 with low 
thromboembolic risk should be based, among others*, on D-dimer levels.

81.3b

8. Administration of intermediate LMWH doses, adjusted according to kidney function, should be considered in patients admitted for 
COVID-19:

8.1. With no COVID-19 severity criteria and with high thromboembolic risk. 81.6a

8.2. With COVID-19 severity criteria and no high thromboembolic risk. 85.7a

9. Administration of therapeutic doses of LMWH, adjusted based on kidney function, should only be considered in 
patients admitted for COVID-19 who meet severity criteria and who have a high thromboembolic risk.

79.6a

10. In patients hospitalised for COVID-19 with no suspicion or confirmation of venous thromboembolic disease 
(VTED), administration of prophylactic doses instead of intermediate or therapeutic doses should be preferred.

72.8a

11. In patients hospitalised for COVID-19 with suspicion of VTED, LMWH should be administered at therapeutic 
doses during admission.

94.6a

Table S2 (continued)
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Table S2 (continued)

Items (Dimension 2) Consensus (%)

Parenteral anticoagulation during admission for COVID-19

1. Measurement of the following laboratory parameters is recommended to stratify the thrombotic risk of patients at hospital admission:

1.1. C-reactive protein (CRP). 87.1a

1.2. Interleukin-6 (IL-6). 77.6a

1.3. Fibrinogen. 85.7a

1.4. D-dimer. 95.2a

1.5. Ferritin. 89.8a

1.6. Prothrombin time (PT). 87.1a

1.7. Platelet count. 88.4a

1.8. All the above parameters. 87.1a

2. For stratification of thrombotic risk, a history of high risk, including VTED, should be considered in addition to 
laboratory parameters.

97.3a

3. In the setting of hospitalisation for COVID-19, use of LMWH (once daily) may be more beneficial than use of 
UFH (twice daily) to minimise exposure of patients and health care professionals.

88.4a

4.Use of UFH is recommended only in certain cases (e.g., creatinine clearance <15 mL/min). 86.4a

5. If immediate invasive procedures are planned, use of UFH instead of LMWH is recommended. 79.6a

6. In the event of allergy to LMWH or heparin-induced thrombocytopaenia, and if kidney function is adequate, 
fondaparinux is recommended.

91.8a

7. As regards the choice of LMWH as the most appropriate anticoagulation strategy during hospitalisation for 
COVID-19, administration of enoxaparin, tinzaparin, and bemiparin is advised.

93.9a

8. As to the choice of LMWH as the most appropriate anticoagulation strategy during hospitalisation for COVID-19, 
enoxaparin administration is the most advisable option.

87.8a

9.3. In seriously ill patients admitted to ICU, LMWH at therapeutic doses is recommended¥ 76.9a

Rejected items (consensus was not reached)

9.1. In seriously ill patients admitted to ICU, LMWH at prophylactic doses is recommended.

9.2. In seriously ill patients admitted to ICU, LMWH at intermediate doses is recommended.
a, consensus reached in round 1; b, consensus reached in round 2; c, undetermined item in round 2 that was included in the final evaluation 
after consensus by the scientific committee (the percentage of consensus presented is the one obtained in round 2); *, ‘among others’ 
was included in the item after reviewing panellists’ comments from round 1; ¥, ‘prophylactic doses’ and ‘intermediate doses’ were also 
included in round 1 (item 9.1. and 9.2.) but did not reach consensus. 



Table S3 Management of anticoagulation at hospital discharge/after COVID-19

Items (Dimension 3) Consensus (%)

1. Use of thromboembolic prophylaxis after hospital discharge in patients with COVID-19 should be individualised 
based on their thromboembolic and bleeding risk.

95.2a

2. Continued use of LMWH for 7-15 days after discharge is considered prudent in all patients. 83.0a

3. Extension of thromboembolic prophylaxis should be considered after discharge from hospitalisation for COVID-19 if bleeding risk is low in:

3.1. Patients with baseline thromboembolic risk factors and/or high risk of VTED (e.g., reduced mobility, prior 
VTED, active cancer, etc.) and low bleeding risk.

97.3a

3.2 Patients with confirmed VTED. 92.5a

3.3 Patients with elevated D-dimer levels (> 2 X upper limit of normal) at discharge. 85.7a

3.4 Patients with altered thrombotic risk markers. 88.4a

3.5 Patients discharged with specific treatment for COVID-19 with interactions with oral anticoagulation. 78.9a

3.6 Patients with no negativisation of COVID-19 tests. 57.1c

3.7 Patients admitted for COVID-19 who have been discharged early but still have reduced mobility. 90.5a

4. Patients discharged after hospitalisation for COVID-19 should receive health education regarding identification of 
signs and symptoms of VTED.

97.3a

5. In patients with prior anticoagulation in whom treatment for COVID-19 must be continued after discharge, LMWH 
should be maintained at therapeutic doses while treatment for COVID-19 continues only if such treatment interferes 
with oral anticoagulation.

90,5a

6. In patients treated with VKAs before admission, it is recommended to maintain LMWH at an anticoagulant dose 
until INR ≥2 (or INR ≥2.5 in patients with mechanical valve prosthesis or moderate/severe mitral stenosis).

94.6a

7. In patients treated with DOACs before admission, it is recommended to restart anticoagulant treatment at 
discharge when the next dose of LMWH is scheduled, as long as the patient is not receiving specific treatment for 
COVID-19 with drug interactions with the DOAC.

95.9a

8. In patients with VTED, therapeutic doses of LMWH are recommended after hospital discharge. 89.8a

9. To select the optimal anticoagulant treatment for preventing thromboembolic risk at discharge, the following aspects should be considered:

9.1 Treatment efficacy and safety. 96.6a

9.2 Kidney function at discharge (creatinine clearance). 96.6a

9.3 Liver enzymes (aminotransferase levels). 91.2a

9.4 Risk of hepatotoxicity. 91.8a

9.5 Difficulty to control the effect of anticoagulation in the pandemic situation (e.g., INR monitoring). 97.3a

9.6 Availability of an anticoagulation reversal agent in the case of treatment with DOACs. 84.4a

10. It is recommended that patients hospitalised for COVID-19 who have been diagnosed with AF start 
anticoagulant treatment with DOACs at discharge, provided there is no contraindication.

95.9a

11. In patients admitted for COVID-19 previously anticoagulated with VKAs, switching to DOACs is recommended 
after discharge, except in case of contraindication.

93.2a

12. In patients with normal liver function and creatinine clearance >30 mL/min, dabigatran is an optimal anticoagulation 
option at hospital discharge after COVID-19 (lower risk of drug interactions, hepatotoxicity, and bleeding).

95.2a

13. In patients with creatinine clearance ranging from 15 and 30 mL/min, use of edoxaban as anticoagulant therapy 
at discharge, preferably at a dose of 30 mg, is recommended.

72.1a

14. In patients with elevated transaminase levels (>2 X ULN) at discharge, use of LMWH is recommended until the 
transaminase level decreases to ≤2 X ULN, followed by DOAC initiation.

85.0a

15. In patients with elevated transaminase levels (>2 X ULN), use of LMWH is recommended until the transaminase 
level decreases to ≤2 X ULN; anticoagulant therapy with dabigatran should then be started if creatinine clearance is 
>30 mL/min.

89.1a

16. In patients with elevated transaminase levels (>2 X ULN), use of LMWH is recommended until the transaminase 
level decreases to ≤2 X ULN; anticoagulant therapy with edoxaban should then be started if creatinine clearance 
ranges from 15 and 30 mL/min.

79.6a

17. Oral anticoagulation (VKAs or DOACs) is not a contraindication for the use of COVID-19 vaccines in patients 
with AF.

96.6a

a, consensus reached in round 1; c, this item did not reach consensus in round 1. 
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Table S4 Anticoagulation monitoring in the COVID-19 pandemic setting

Items (Dimension 4) Consensus (%)

1. In the context of the COVID-19 pandemic, anticoagulation with VKAs and the required close monitoring results in 
an increased risk of contagion for patients and healthcare professionals.

95.2a

2. Interpretation of INR monitoring results may be complex and inaccurate in the context of COVID-19 infection. 90.5a

3. The following measures are recommended to decrease the risk of contagion in patients anticoagulated with VKAs:

3.1. Spacing of INR monitoring visits in patients with good therapeutic control. 78.2a

3.2. Differentiated INR monitoring circuits for respiratory/nonrespiratory patients in the primary care centre. 88.4a

3.3. Triage upon entry to the primary care centre and phone triage. 93.9a

3.4. Rapid INR monitoring circuits in particularly vulnerable patients (e.g., patients with mechanical valve 
prostheses or with moderate/severe mitral stenosis).

95.9a

3.5. Appointments with groups of patients depending on risk. 85.7a

3.6. Different times for performing INR monitoring visits, avoiding rush hours at the centres. 95.2a

3.7. Performance of INR monitoring visits in differentiated areas within the primary care centre. 93.2a

3.8. Home INR monitoring by patients (self-monitoring with portable coagulometer) with phone consultation for 
dose adjustment depending on the results.

93.9a

3.9. Home INR testing for high-risk patients in isolation due to COVID-19. 93.9a

3.10. Reinforcement of patient education in oral anticoagulation with VKAs, including information on the 
management of bleeding or bruising.

94.6a

3.11. Switch from VKAs to DOACs. 93.9a

4. In patients with AF treated with VKAs with good INR control, spacing monitoring visits should be considered to 
minimise the risk of contagion.

83.7a

5. Self-monitoring of INR should be prioritised in patients at high risk of COVID-19 infection or with risk factors 
associated with worse disease prognosis.

89.8a

6. Self-monitoring of INR should only be considered in patients with adequate cognitive function who are able to 
understand and use INR monitoring devices.

94.6a

7. In the COVID-19 pandemic setting, switching from VKAs to DOACs should be considered, provided there are no 
contraindications.

95.9a

8. If close follow-up is not possible in patients treated with VKAs who have poor anticoagulation control, switching 
treatment to DOACs is reasonable if there are no contraindications.

96.6a

9. Access to DOACs throughout the country is particularly important in the context of the COVID-19 health crisis. 97.3a

10. In the COVID-19 pandemic setting, it is recommended that patients with newly diagnosed AF start anticoagulant 
therapy with DOACs, provided there is no contraindication.

97.3a

11. Prescription of DOACs in patients with newly diagnosed AF could enhance:

11.1. Patient education on oral anticoagulant therapy. 94.6a

11.2. Adherence to oral anticoagulant therapy. 96.6a

11.3. Reduction in risk of patient exposure from frequent anticoagulation monitoring visits (VKAs). 95.2a

12. In the context of the current health crisis, use of VKAs should only be considered in special circumstances 
where use of DOACs is contraindicated, such as the presence of mechanical valve prostheses or antiphospholipid 
syndrome.

95.9a

a, consensus reached in round 1.
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Table S5 Role of telemedicine in the management and follow-up of patients with AF in the setting of the COVID-19 pandemic

Items (Dimension 5) Consensus (%)

1. In the COVID-19 pandemic setting, telemedicine should be the method recommended to follow up patients with 
AF in cardiology, except in scenarios that cannot be managed through remote consultation.

81.6a

2. The most appropriate care management (face-to-face or otherwise) for each patient should be individualised. 92.5a

3. Assessment of the most appropriate type of health/medical care in a patient with AF depends on:

3.1. The sociodemographic characteristics of the patient (age, sociocultural level, etc.). 92.5a

3.2. The clinical condition of the patient regarding AF. 95.9a

3.3. The risk situation of the patient 93.9a

3.4. Possible hearing/visual/cognitive impairments of the patient. 93.9a

3.5. The purpose of the visit (first visit after AF diagnosis, annual follow-up, visit after hospitalisation, referral from 
primary care due to signs of destabilisation/decompensation, etc.).

95.9a

3.6. The need for a physical examination or other tests. 96.6a

4. The appropriate consultation formats for conducting virtual visits for the follow-up of patients with AF in cardiology are:

4.1. Phone consultation. 82.3a

4.2. Video call consultation. 77.6a

4.3. Consultation through specific telemedicine platforms (e.g., TELEA). 81.6a

5. Use of digital platforms for telemedicine is recommended (e.g., TELEA) to follow up patients with AF. 78.2a

6. Contact between the patient and the cardiology department (cardiologist and/or nursing staff) by e-mail is an 
appropriate supplementary strategy for off-site follow-up of patients.

73.5a

7. Nursing staff plays a key role in telemedicine. 93.9a

8. It is advisable that before a virtual visit in cardiology, nursing staff has a first contact with the patient to inform 
him/her of the planned visit and to identify possible hearing/visual/cognitive impairments, as well as possible signs 
and symptoms, to assess the most appropriate form of care (face-to-face or otherwise).

89.1a

9. Aspects to be reviewed in on-line consultations for follow-up of patients with AF include:

9.1. Signs and symptoms (dyspnoea, chest pain, dizziness, palpitations, bleeding, bruising, etc.). 95.9a

9.2. Thrombotic risk. 96.6a

9.3. Bleeding risk. 98.0a

9.4. Achievement of monitoring targets. 95.9a

9.5. Anticoagulation monitoring data. 95.2a

9.6. Treatment adherence. 96.6a

9.7. Possible dose adjustments/medication changes. 98.0a

9.8. Concomitant medication. 97.3a

9.9. Biometric data taken by the patient (e.g., blood pressure, heart rate, etc.). 97.3a

9.10. Possible side effects. 97.3a

9.11. Lifestyle (diet, exercise, smoking, etc.). 95.2a

Table S5 (continued)
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Table S5 (continued)

Items (Dimension 5) Consensus (%)

10. In the current pandemic situation, home monitoring of electrocardiographic parameters using smart devices 
(smart phones, smart watches, etc.) is recommended.

77.6a

11. To minimise patient exposure, virtual visits combined with remote heart rate and rhythm monitoring and/or ECG 
using portable devices (e.g., KardiaMobile) are recommended for the management of patients with AF.

84.4a

12. In the current pandemic situation, self-monitoring of INR by high-risk or especially vulnerable anticoagulated 
patients (with contraindication for DOACs) should be encouraged through telemedicine programmes, with the 
support of nursing staff.

91.2a

13. Telemedicine should be promoted in particularly vulnerable/frail AF patients to minimise on-site visits. 89.8a

14. Virtual nursing consultations with predefined protocols are recommended to follow up patients with AF (treatment 
adherence, symptoms, health education, medication review, etc.).

93.2a

15. Direct prescription of medication using the electronic prescription system is recommended. 95.9a

16. In the current pandemic situation, remote management of inspection validation of prescriptions should be 
encouraged.

95.9a

17. In the current pandemic situation, automatic electronic renewal of inspection validation of prescriptions should 
be encouraged to ensure treatment adherence.

95.2a

18. On-line referrals between specialties involved in the follow-up of patients with AF should be encouraged. 96.6a

19. On-line consultation between primary care and cardiology/haematology should be encouraged to address 
issues such as potential dose adjustments or restart of treatment if the patient has undergone any procedure or 
surgery or has been discharged for COVID-19.

97.3a

20. Cardiology must prepare a clinical report of the on-line visit that must be sent to the patient and his/her primary 
care physician.

93.9a

a, consensus reached in round 1. AF, atrial fibrillation (patients without mechanical valves or moderate/severe mitral stenosis).


