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STANDARD TITLE: | Venousthromboembolism (VTE) prophylaxis for COVID-19

Summary of Recommendations

1. We suggest that all criticallyill patients admittedto the ICU with COVID-19 receive intermediate-
dose VTE prophylaxis, unless contraindicated. The choice of agent and dose should consider the
patient’sweight and renal function. We recommend the following for intermediate-dose VTE

prophylaxis:
Dose based on estimated glomerular filtration rate (eGFR)
Weight (kg) | SCTRereaterthanor | o545 20mi/min eGFR less than 20mL/min
equal to 30mL/min
Heparin 5000 units SUBCUT g8h
OR
40-100 Enoxaparin 30mg Enoxaparin 40 mg Consider clinical pharmacy
SUBCUT g12h SUBCUT g24h consult for consideration of non-
formulary Tinzaparin
Heparin 7500 units SUBCUT g8h
OR
Greater Enoxaparin 40mg Enoxaparin 60 mg Consider clinical bharmac
than 100 SUBCUT g12h SUBCUT q24h cal pnarmacy
consult for consideration of non-
formulary Tinzaparin

2.  We recommend standard VTE prophylaxis in ward patientsadmitted with COVID-19.

3.  We recommend against extended pharmacologic thromboprophylaxis post discharge unless the
thrombosis risk is considered to be very high (e.g. COVID-19 and post-surgical, or to be determined
by prescriber) and the risk of bleeding is low (including low risk of mechanicalfall).

4. Consider reassessing and holding thromboprophylaxis in patients with COVID-19 when the platelet
count is < 50 x 10°.
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5.  We recommend continuing to explore involvement in clinical trials assessing different
antithrombotic regimensin COVID-19 patients. Island Healthis currently studying the feasibility of
participating in the Antithrombotic Therapy to Ameliorate Complications of COVID-19 (ATTACC)
trial. If participationin national trialsis not possible, we recommend locally led investigations that
assess British Columbia-specific epidemiology, risk factorsand anticoagulation-related outcomes,
to arrive at the optimal VTE prophylaxis regimen for VIHA patients.

Situation

Studies describing the epidemiology, clinical outcomes, and treatment of SARS-CoV-19 (COVID-19)
suggest that severe COVID-19 infection is likely a hypercoagulable state that leads to an increased risk of
venous thromboembolism (VTE)and poorer prognosis. As a result, standard VTE prophylaxis regimens
used in Canadian hospitals have been viewed to be potentially inadequate. There are several studies
registered with ClinicalTrials.gov that are directly examining the relative efficacy and safety of enhanced
VTE prophylaxis in patients with COVID-19, however, none have yet been completed. At present,
alternative pharmacologic prophylaxis regimens have been proposed by various medical societies
worldwide. This SBAR was developed in collaboration with VIHA clinical stakeholders, including
Intensivists, Hospitalists, General Internists, Infectious Disease Specialists and Pharmacists to serve as an
up-to-date summary of evidence and provide VIHA-specific guidance on VTE prophylaxis for hospitalized
patients with COVID-19. The recommendations will be updated regularly with stakeholder feedback as
more information becomes available.

Background

Currently, the standard VTE prophylaxis regimen for all in-patients at Island Health follows the 2017
Thrombosis Canada guideline and includes:

Dose based on estimated glomerular filtration rate (eGFR)

Weight (kg) eGFR = 30mL/min eGFR 20 to 29mL/min eGFR <20mL/min
40-100 Enoxaparin 40mg Enoxaparin 30mg Heparin 5000 units
SUBCUT g24H SUBCUT g24H SUBCUT g12H

- For patients > 100kg: Enoxaparin 0.5mg/kg q24h (rounded to the nearest prefilled syringe 60mg,
80mg, 100mg, 120mg)

- For very high risk of VTE per Island Healthrecommendations: Enoxaparin40mg SUBCUT q12H

- Other healthauthorities use: Enoxaparin 30 mg SUBCUT g12h as an option for specific patient
populations such as orthopedic trauma and spinal cord injuries

In response to the pandemic, various medical societies, organizationsand expert groups have made
recommendations on VTE prophylaxis. While it is uniformly accepted that all hospitalized patients with
COVID-19 should receive some form of pharmacologic prophylaxis, details pertaining to dosing vary.
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Below is Table 1, which is a summary of recent statements, guidance documents and reviews. At the present time, all are based on

observational studies and expert opinion due to lack of randomized controlled trials.

Table 1: Summary of Societies and Guidance documents

Society/Guideline

Suggested VTE
prophylaxis regimen

Platelet cut off for
holding
anticoagulation

Post-discharge
prophylaxis

Date
released/Updated

American Society of
Hematology

- LMWH doses not
specified

- Dosage adjustments for
obesity may be used per
institutionalguidance

- Hold if platelets<20-30
x10°%/L or fibrinogen <
0.5g/L (no reference
provided)

- Consider the individual
patient’s VTE risk factors
atthe time of discharge,
including reduced mobility
and bleedingrisk, as well
as feasibility

FAQ document
Nov 30/Dec 1, 2020

The American College of
Cardiology (ACC)

-Pharmacologic
prophylaxis with LMWH or
UF in all moderate to high
risk patients unless
otherwise contraindicated
-Considerintermediate-
dose or full
anticoagulation in high-
risk patients (consider this
to be done within the
context of a clinical trial)

- Not mentioned

- Consider post-hospital
prophylaxis

June 12,2020

American College of Chest
Physicians (CHEST)

For criticallyill:
--pharmacologic
prophylaxis with LMWH
over UFH to limit staff

exposure

-Not mentioned

-inpatient
thromboprophylaxis over
inpatient plus extended
thromboprophylaxis

September 2020
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-standard dose over
intermediate or full
treatment dosing

For non-criticallyill:
-pharmacologic
prophylaxis with LMWH or
fondaparinux over UFH to
limit staff exposure
-standard dose over
intermediate or full
treatment dosing

Anticoagulation forum

For criticallyill patients:

- Enoxaparin 40mg
SUBCUT BID, enoxaparin
0.5mg/kg SUBCUT BID,
heparin 7,500 units
SUBCUT TID or low
intensity heparin infusion
based on expert opinion
For non-critically ill
patients:

-Standard dose VTE
prophylaxis as per existing
societal guidelinesfor
medicallyill and surgical
hospitalized patients

- For patients improving
and transferring out of the
ICU to the medical ward,
de-escalateto standard
VTE prophylaxis

- Hold if there is active
bleedingor profound
thrombocytopenia
(threshold not indicated)

- Extended prophylaxis
not necessary for all
COVID 19 patients

Document published by
Barnes etal May 21,2020
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Canadian Agency for
Drugs and Technologies in
Health (CADTH)

- In hospitalized patients
most Canadian and
internationalguidance
suggests using
prophylactic dosing for
VTE prophylaxis

- Not mentioned

- Most Canadianand
internationalguidance
does not suggest the
routine use of extended
prophylaxis unless
considered high risk for
VTE and low risk of bleed

Document to summarize
the available limited
evidence and not
intended to provide
recommendations
Published report June 11,
2020

European Society of
Cardiology

High risk of
thromboembolism
(labored breathing, RR
greaterthan 24,
decreased 02 saturations
less than 90%, elevated
CRP, D-dimer, and
fibrinogen levels):

-If admitted to the ICU
then heparin IVinfusion

- If not admitted to the
ICU enoxaparin 1mg/kg
SUBCUT BID or heparin IV
infusion

Low risk:

- If D-dimer greater than
3mcg/mL then enoxaparin
1mg/kg SUBCUT BID

- If D-dimer 0.5 to
3mcg/mL then enoxaparin
40mg SUBCUT BID

- If D-dimer less than
0.5mcg/mL then
enoxaparin 40mg SUBCUT
daily

- Not mentioned

- May require continued
anticoagulation fora
certain period following
hospital discharge
(duration not defined)

Correspondence in
European Heart Journal by
Attallah et al Apr30th,
2020
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Global COVID-19
Thrombosis Collaborative
Group

- All hospitalized and
critically ill patients with
COVID-19 in the absence
of contraindications
should receive
prophylactic
anticoagulation

- Optimal dosingremains
unknown

- Not mentioned

- Extended
pharmacological
prophylaxis (up to 45
days)should be
considered for patientsat
high risk of VTE who do
not have a high risk of
bleeding

Review published by
Bikdeli etal May 30, 2020

National Institutes of
Health (NIH)

- Hospitalized adults
should receive VTE
prophylaxis per the
standard of care for other
hospitalized adults

- Insufficient evidence to
recommend for or against
the use of thrombolytics
orincreasing
anticoagulant doses for
VTE prophylaxis outside
the settingofa clinical
trial

- Not mentioned

- Should not routinely be
discharged on VTE
prophylaxis

- Using Food and Drug
Administration-approved
regimens extended
prophylaxis can be
considered in patients
who are at low risk for
bleedingand high risk for
VTEs

Guidelines updated
May 12,2020

Public Health Agency of
Canada

- Prophylactic LMWH or
heparin SUBCUT BID is
recommended.

- Specific doses not stated

- Not mentioned

- Not mentioned

Guidance document
August 17,2020

Scientificand
Standardization
Committee
(Comprised of
multidisciplinary panelof

- ICU patients should
receive routine
thromboprophylaxis with
prophylactic-dose UFH or
LMWH. Intermediate

- Modification of dose
should be considered for
platelet counts of 50 x
10%/Lor 25 x 105/L

- Either LMWH or a DOAC
can be used for extended
duration
thromboprophylaxis in
selected populationsat

Guidance document
May 27,2020
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experts from the
International Society on

Thrombosis and

Haemostasis ISTH)

dose LMWH can be
considered for high risk
patients. Obese patients
canbe considered fora
50%increase inthe dose
of thromboprophylaxis.
Treatment dose should
not be considered for
primary prevention until
the results of
randomized controlled
trials are available.
Multi-modal
thromboprophylaxis with
mechanical methodscan
be considered.
- Hospitalized patients
should receive routine
thromboprophylaxis with
standard dose UFH or
LMWH (preferred agent).
Intermediate dose LMWH
may also be considered.

high VTE riskand low
bleed risk

- If extended
thromboprophylaxis is
considered a duration of
14-30 days is
recommended

Thrombosis Canada

- Standard weight-
adjusted VTE prophylaxis
is recommended

- Intermediate/intensified
prophylaxis should be
used ONLY if participating
inaclinical trial

- Not mentioned

- Not routinely
recommended

- Canconsiderinselect,
high-risk medical
inpatients on a case-by-
case basis

Webinarand Q& A
document
Apr 23,2020

World Health
Organization (WHO)

- Pharmacological
prophylaxis with LMWH

- Not mentioned

- Not mentioned

Interim Guidance
May 2020
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- Doses not specified
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Assessment

The above-mentioned recommendations, although heterogeneous, are based on the same few
publications that characterize the prevalence and potential prophylaxis of VTE in patients with COVID-
19. The summary of this evidence is below in Table 1, and includes only studies that provide information
on dosing regimens. As the BCCDC clinical reference group SBAR: Therapiesfor COVID-19 adopted the
literature appraisal below, the content may appear similar.

VTE in critically ill patients admitted to ICU

Table 2: Observational studies of VTE prophylaxis regimensin ICU patients with COVID-19

Authors
Date published

Population
Location

VTE prophylaxis regimen

Results

Al-Samkari et al.
23/07/2020

N= 400 Hospitalized
COVID-19 patients
(ICU=144
non-ICU=256)

Boston, MA

90% standard prophylaxis

7% intermediate or full-dose
anticoagulation

3% mechanical prophylaxisonly

ICU patients: 18.1% had a
thrombotic event (7.6% venous,
and 5.6% arterial)
Non-ICU patients: 4.7% had a
thrombotic event (3.1% venous
and 1.2% arterial)
Bleeding
e Overall bleeding: 4.8%
o ICU:7.6%
o Non-ICU: 3.1%
Major bleeding: 2.3%

Bilaloglu et al.

N= 3334 Hospitalized

All patients received prophylactic

ICU patients: 29.4% had a

20/07/2020 COVID-19 patients dosing anticoagulation thrombotic event (13.6% venous,

(ICU=829 non- and 18.6% arterial)

ICU=2505) Non-ICU patients: 11.5% had a

New York, US thrombotic event (3.6% venous
and 8.4% arterial)
A thrombotic event was
associated with mortality adjusted
HR 1.82;95% Cl 1.54-2.15;
P<0.001)

Desborough et al. N=66 COVID-19 Full anticoagulation with UFH IV 11 (17%) were fully anticoagulated

27/05/2020

patients admitted to
the ICU

UK

infusion or prophylactic or renally

dosed and/or weight based
dalteparin SUBCUT once daily

with UFH IV infusion

55 (83%) received prophylactic
dosing

6 (9%) DVTs and 5 (8%) PEs — one
patient had both a DVTand PE. All
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6 DVTs were associated with
indwellinglines

D-dimer levels on admission to the
ICU were 69.1mg/Lvs 2.1mg/L
(median)for those who went on to
have a VTE vs not p=0.005

Major bleeding occurredin 7
(10.6%) patients

Patients that developed a VTE had
a similar mortality rateto those
who did not

Helms et al. N=150 COVID-19 COVID-19 with ARDS ® Thrombotic complications (mainly
22/04/2020 patients with ARDS 70% of patients received PE) was higher in those with
admitted to the ICU prophylactic dosing with LMWH at COVID-19 vs non-COVID-19
comparedto N=233 4,000 un|t.s perday(equw.alent to patients (11.7%vs. 2.1%; p <
non-COVID-19 enoxaparin 40mg/day) or if
patients with ARDS contraindicated, unfractionated 0.008)
admitted to the ICU heparin at 5-8 units/kg/hr
(equivalent to 8,000 unitsto
France 13,500 units per day for a 70kg
patient)
-30% of patients received full dose
Non-COVID-19 with ARDS
-80% of patients received
prophylactic dosingasabove vs
20% received full dose
Klok et al. N=184 COVID-19 Nadroparin 2,850 units SUBCUT e VTE incidence was 31% (95% Cl 20-
10/04/2020 patients admittedto | dailyupto 5,700 units SUBCUT BID 41%) after a 7-day follow-up - this
the ICU based on weight x 7 days or more. result was not adjusted for the
Note: Nadroparin 4000 units is .
) . actual doses of nadroparin
Netherlands equivalent to enoxaparin 40mg. .
administered
® Age, prolonged PTand PTT were
independent predictors of
thrombotic complications
o Mortality was not reported,
however it was reported that
thrombotic complications wereat
higher risk ofall-cause death (HR
5.4,95%Cl 6.1-27)
Lemos et al. N=20 COVID 19 Therapeutic anticoagulation (for 4 e Statistically significantincrease in
15/09/2020 patients admittedto | to 14 days)vs standard Pa02/FiO2 ratioin the therapeutic

the ICU

prophylactic anticoagulation
(enoxaparin 40mgif weight <

anticoagulation group. Not
observed in the prophylacticgroup

10



Venous Thromboembolism (VTE)
Prophylaxis for COVID-19

AN

island health

120kgand 40mgBID if weight >
120kg, or UFH 5000 units SUBCUT
TID ifweight < 120kgand 7500
units SUBCUT TID if weight >
120kg)

o No difference in all cause mortality

Higher ratio of successful
liberation from mechanical
ventilation (HR 4 (Cl 1.04-15.06))
and more ventilator free days (15
days vs 0 days) for the therapeutic
anticoagulation group vs
prophylactic group

® Small study
Llitjos et al. N=26 COVID-19 Exact regimens were not reported ® 31% of patients received
22/04/2020 patients admittedto | howeverall patientsreceived prophylactic anticoagulation vs

the ICU

France

anticoagulation with LMWH or
heparin

69% received therapeutic
anticoagulation

The cumulative rate of VTE in
patients was 69% (N=18). VTE was
significantly higher in patients
treated with prophylactic
anticoagulation vs full
anticoagulation (100% vs 56%
p=0.03).

Paranjpe et al.
05/05/2020

N=2733 with
confirmed COVID-19

New York, USA

Treatment dose systemic
anticoagulation (including oral,
SUBCUT, or |V forms)

786 (28%) patients received
therapeutic dose anticoagulation
duringtheir hospital course.
Anticoagulated patients were
more likely to require mechanical
ventilation (29.8% vs 8.1%
p<0.001).

395 (14.4%) of patients were
intubated and criticallyill, and of
those patients, in-hospital
mortality was 29.1% in those
receivingtherapeutic
anticoagulation vs 62.7% for those
patients not receiving therapeutic
anticoagulation

Therapeutic anticoagulationwas
associated with a reduced risk of
mortality HR 0.86 (95% C1 0.82-
0.89)

Bleeding was reported in 1.9% of
patients not treated with
therapeutic anticoagulation vs 3%
in patients treated with

11
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therapeutic anticoagulation
(p=0.2)

Bleeding was more common
among patients intubated 30/395
(7.5%) vs non-intubated patients
32/2378 (1.35%).

Poissyetal. N=107 COVID-19 Exact regimens were not reported Despite a similar severity scoreon
24/04/2020 patients admitted to however all patientsreceived admission to the ICU, the

the ICU compared to throm'boprophylaxis with LMWH or frequency of PEs in the COVID

?;i?:tgjif:;z IcU heparin group was 20.6%vs 6.1%in the

during the same time non-COVID group admitted to the

intervalin 2019 ICU in the same time interval in
2019 (absolute increased risk
France 14.4%95%Cl 6.1-22.8)
DVT in patients with COVID-19
4.7% vs 4.6% in non-COVID
patients admitted to the ICU in the
same time intervalin 2019
Yin et al. N=449 COVID 19 Enoxaparin 40-60mg SUBCUT Q24H Only 22%vs 21.1% received VTE
03/04/2020 patients admittedto | orHeparin 10,000 to 15,000 units prophylaxis

the ICU compared to SUBCUT daily X 7 days (or more) No difference in mortality for

E;i?go?/félents with those that received VTE

pneumonia admitted prophylaxis to those thatdid not in

to the ICU) both groups (30.3% vs. 29.7%;
13.6%vs. 15.9%)

Wuhan, China When D-dimers exceeded 6X the
upper limit of normal, VTE
prophylaxis lowered mortality in
the COVID-19 group (32.8% vs
52.4% p=0.017) but not in the non-
COVID group

Wijaya et al. Systematic review Types and doses of therapeutic 2 retrospective cohort studies
20/10/2020 and meta-analysis anticoagulation mostly showed a significant reduction of

Therapeutic-dose
anticoagulationand
its effects on
mortality (ward and
ICU patients)

N=8 studies

inadequately described

mortality in mechanically-
ventilated patients

1 study showed a reductionin
mortality in elderly patients

5 studies showed no mortality
benefit

12
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ICU patientscan have many risk factors for VTE. With the exception of the Yin, Helms and Poissy et al
(2020), the results of the above-mentioned studies do not directly compare the ratesof VTE in the ICU
with COVID-19 to those in the ICU for other reasons. As such, itis difficult to infer whether the observed
high risk of VTE is due to COVID-19 alone, or variables such as differing standards of care, variationsin
VTE screening practices, higher acuity of patients admittedto ICUs outside of Canada or lack of system
capacityin a pandemic setting. To put these ratesinto a Canadian context, a large, multicentre trial of
VTE prophylaxis in the criticallyill, the PROTECT study (2011), is often cited as an indirect comparison. In
this multicentre randomized trial, ICU patients received either dalteparin (5000 units SUBCUT daily plus
placebo once daily) or unfractionated heparin (5000 units SUBCUT BID). While there was no difference
between the two regimens, the rate of proximal leg VTE was 5-6% and PE was 1-2%. These rates give
insight into the expected baseline prevalence of VTE in ICU patients on prophylaxis locally. This baseline
rate appears lower comparedto the rates currently published for critically ill patients with COVID-19.
Based on the current literature, the prevalence of VTE in critically ill patients with COVID-19 has ranged
widely from 7.7% (Goyal et al 2020) up t079.4% (Nahum et al 2020). This variation likely reflects the
variations in practice previously described, but does suggest anincrease from the baseline prevalence.

There are currently five studies registered with ClinicalTrials.gov looking at different anticoagulation
regimens in patients with COVID-19in the ICU. See Appendix CTable 1 describing the ongoing clinical

trials.

VTE in non-critically ill patients admitted to the generalward

Limited data on non-ICU patients with COVID-19 suggests that the incidence of VTE in non-ICU patients
is lower thanthose who are admittedto ICU, although the incidence is likely elevated compared to
other non-ICU hospitalized patients. As reviewed above, some expert guidelines and statements have
made distinguishing recommendations based on severity of illness or care location (ICU vs. ward). The
BCCDC Covid-19 Therapeutics Committee has downgraded the wording of their recommendations for
increased enoxaparin dosing in ward patientsto “consider” from “suggest” based on a lack of available
evidence at this time. Table 3 lists the details of observational studies that reported VTE prophylaxis
regimens and outcomes in non-critically ill patients with COVID-19. Some of the studies did not
separate the analysis of ICU and non-ICU patients, making it challenging to interpret the results.

Table 3: Observational studies of VTE prophylaxis regimensin hospitalized patients with COVID-19

Authors Population VTE prophylaxis regimen Results
Date published Location

13
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Lodigiani et al

N=388 hospitalized

ICU patients: Prophylactic dosing

® 84% (N=326) of patients were

20/04/2020 patients with COVID- | with LMWH (weight adjusted) admitted to the ward and 16%
19 (N=62) to the ICU
Non-ICU patients: Prophylactic, .
. . . Cumulative rate of
Milan, Italy intermediate and full dose .
. . thromboembolic events: ICU
anticoagulation
patients 27.6% vs 6.6% in non-ICU
patients
There was no association with the
dose of thromboprophylaxis
received and the rate of venous or
arterial thromboembolism
Lynn et al N=402 hospitalized Therapeutic anticoagulation Increased mortality was associated
28/10/2020 patients with COVID considered if D-dimer >3 ug/mL with therapeutic AC (OR 3.42 95%

19 (N=108 inICU and
N=294 in non-ICU)

Washington, DC, USA

otherwise standard prophylactic
dosinganticoagulation used

Cl2.06-5.67)

Criticallyill and intubated patients
had similar survival curves
regardless of anticoagulation dose
9% of patients receiving
therapeutic anticoagulation
experienced clinically significant
bleeding vs 3% for prophylactic
anticoagulation

Middledorp et al
19/04/2020

N= 198 hospitalized
patients with COVID-
19

Netherlands

All patients received intensified
VTE prophylaxis with weight-based
nadroparin (2,850 or 5,700 IU BID),
which is approximately equivalent
to 30-60mg of enoxaparin BID

63% (N=124) were admitted to the
ward and 39% (N=74) were
treatedinthe ICU at some point
during their hospital stay

Of the 21 symptomatic VTEs, 17
occurredin ICU patientsand 4 in
ward patients; ICU stay was
independently associated with VTE
risk, with a HR of 6.9 (95%Cl 2.8-
17)

The study characterized the high
prevalence of VTE in criticallyill
patients despite intensified
anticoagulation, and the much
lower risk of VTE in ward-based
patients.

Bleeding outcomes were not
reported

Moll et al.
01/11/2020

N=210 hospitalized
patients with COVID

Enoxaparin 40mgSQdaily or UFH
5000 units SUBCUTQ12H or Q8H

o Cumulative incidence of VTEin

ICU=9.3%

14
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19 (N=102 inICU, o No events occurred in ward
N=108 in non-ICU) patients
Boston, MA
Nadkarni et al N = 4389 hospitalized | No anticoagulationvs ® At least 48 hours of some form of
20/08/2020 patients with COVID- | prophylactic anticoagulation vs anticoagulation (prophylactic or
19 (both ICU and therapeutic anticoagulation therapeutic) was associated with a
non-ICU) 53% reduction in mortality
e There was no statistically
New York, NY significant difference in mortality
between prophylacticversus
therapeutic anticoagulation
Paolisso etal. N =450 hospitalized Enoxaparin 40-60 mg SUBCUT daily | e All-cause mortality was 13% lower
06/08/2020 patients with COVID- | vs enoxaparin 40-60 mg SUBCUT in patients who received BID
19 (both ICU and BID enoxaparin.
non-ICU)
Bologna, Italy
Santoliquido et al N=84 non-ICU Enoxaparin 40 mg SUBCUT daily or e 10(11.9%) patients with DVTs
06/07/2020 hospitalized patients | fondaparinux 2.5 mgSUBCUT daily | e Majority were distal
with COVID-19 e Only 2 (2.4%) DVTs were
symptomatic
Rome, Italy

There are currently five studies registered with ClinicalTrials.gov looking at different anticoagulation
regimens in non- ICU hospitalized adult patients with COVID-19. See Appendix C Table 2 for information
about these studies. Locally, VIHA will be participating in the Antithrombotic Therapy to Ameliorate
Complications of COVID-19 (ATTACC) collaborating with the University Health Network (UHN), Toronto,
the University of Manitoba, and Hamilton Health Sciences Corporation. This will be a prospective, open-
label randomized, multicentre trial to establish whether therapeutic anticoagulationimproves outcomes
for COVID-19 patients. Participantswill be randomized to receive either therapeutic anticoagulation or
prophylactic dosing anticoagulationaccording to local practices

Based on the lack of representation of non-severely ill patients treated outside of the ICU, no
conclusions about optimal anticoagulation regimens for such patients canbe made. What is clear from
the literature is that hospitalized patients with COVID-19 should receive standard VTE prophylaxis at
minimum, unless thereis a strong contraindication. The role for higher dose prophylaxis or therapeutic
anticoagulationin the absence of other indication remains unknown in these patients.

15
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D-dimer levels and COVID-19

Elevated D-dimer levels may reflect acute VTE however, this test is non-specific and can be elevatedin a
variety of other conditions (e.g. malignancy, inflammatory conditions, and infections). Preliminary
observational data suggests there may be a correlation with elevated D-dimer levels and increased
incidence of VTE in criticallyill patients (Cui etal 2020). Other data suggests high D-dimer levels (3-4
fold or greaterthan 1-2 mcg/mL) are associated with high mortality in patients with COVID-19 (Zhou
2020, Tang 2020, and Zang 2020). Currently, there is no evidence to support therapeutic anticoagulation
based on D-dimer levels in COVID-19 patients in the absence of other compelling indications.

Recently, a Canadian trial led by St. Michael’s Hospital has been designed to evaluate the optimal
prophylactic regimen in non-ICU patients. The RAPID COVID COAG study is a pragmatic, randomized,
controlled trial of therapeutic coagulation vs. standard of care of non-critically ill hospitalized patients
with D-dimer elevated above 2 mg/L. The primary objective of the study is to evaluate whether full-
dose, therapeutic anticoagulationin those with laboratory risk factors can prevent the development of
criticalillness, VTE and reduce mortality.

Pharmacologic Thromboprophylaxis post discharge

Due to limited published data, (see Table 4) it is unclear whether patients with COVID-19, comparedto
those hospitalized patients without COVID-19, are at continued risk for VTE at hospital discharge and
how long this risk may last. In studies published to date, the risk of post-discharge VTE in COVID-19
patients appearsto be similar to that of patients hospitalized for other acute medical ilinesses.

Table 4: Observational studies of VTE in COVID-19 patients post-discharge

Authors Population VTE prophylaxis regimen Results
Date published Location
Patell et al N= 163 discharged None post-discharge e 30-day post-discharge cumulative
07/08/2020 COVID-19 patients thrombosis (ATE and VTE)

(ICU admission=42) incidence: 2.5% (95% Cl 0.8-7.6)

® 30-day post-discharge cumulative
incidence of VTE alone: 0.6% (95%
C10.1-4.6)

® 30-day post-discharge cumulative

Boston, MA

incidence of major bleed: 0.7%
(95% C1 0.1-5.1)

e 30-day post-discharge cumulative
incidence ofclinically relevant
non-major bleed (CRNMB): 2.9%
(95% Cl 1.0-9.1)

® 4/6 (67%) events of patients
experiencing major bleed or
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CRNMB were related to

mechanical falls post-discharge

Roberts et al N=1,877 COVID-19 None post-discharge e 42-day post-discharge VTErate not
03/08/2020 patients discharged statistically significantly higher:
from hospital (ICU e  COVID-19 patients: 4.8 per
admission=20§) 1000 discharges

N=18,159 medical

patients discharged e Non-COVID-19 patients:
from hospital in 2019 3.1 per 1000 discharges

UK

In patients without COVID-19, extended prophylaxis has been shown to have some benefit in some high-
risk surgical patients however similar benefits have not been consistently seen in patients admitted for
acute medical illness. Two recent meta-analyses (Bajajet al 2019 and Zayed et al 2019) of 5 trials
showed that extended duration prophylaxis (4-6 weeks) was associated with a reduction in rates of
symptomatic VTE or VTE related deaths compared to standard of care: (0.8%vs 1.2% RR:0.61, 95% Cl
0.44-0.83). However, this was at the expense of increased risk of major or fatal bleeding 0.6% vs 0.3%
RR:2.04,95% Cl 1.42-2.91).

As outlined above, there are mixed recommendations in expert guidance statementsand documents on
this topic. At present, there is limited evidence to assess the benefits and risks of extending
thromboprophylaxis post discharge and therefore we do not recommend routine use of extended
prophylaxis after COVID-19 infection. In select high-risk VTE patients (e.g. COVID-19 and post-surgical,
or to be determined by prescriber) with a low risk of bleeding (including a low risk of mechanical fall),
extended prophylaxis may be considered on a case-by-case basis.

Currently, there are two studies registered with ClinicalTrials.gov looking at outcomes with extended

prophylaxis post-discharge, both studying the impact of direct oral anticoagulants on thromboembolism
prevention post-discharge. See Appendix C Table 3 for trial details.

Platelet cut-off for VTE prophylaxis in COVID-19

Hematological changesincluding thrombocytopenia are common in patients with COVID-19.
Unfortunately, there is very limited evidence to guide platelet threshold for withholding pharmacologic
thromboprophylaxis in COVID-19 patients. As discussed below under “Bleeding and COVID-19”, Al-
Samkari et al identified the following risk factors for bleeding complications during hospitalization for
COVID-19: platelet count <150 x 10°/L (OR 2.90, Cl 1.05-7.99); D-dimer >2500 ng/mL at initial
presentation (OR 3.56, Cl 1.01-12.66). A sensitivity analysis assessing major bleeds specifically
determined that only platelet count <150 x 10°%/L was predictive of major bleeds (OR 4.42, CI 1.09-
17.91). Unfortunately, the sample size was small, and few patients were included in this analysis;
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additionally it was not statistically appropriate tocompare even lower thresholds (e.g. <100 x 109/L, <50
x 10°/L, and <25 x 10°/L).

As indicated above, the American Society of Hematology Frequently Asked Questions statement from
December 1, 2020 recommended that in the absence of bleeding, prophylactic LMWH should only be
held in patients with COVID-19if platelet count is less than 20-30x10°%/L, or fibrinogen is less than0.5
g/L, however no reference was provided.

The Padua risk score, a validated risk assessment model for VTE risk in all hospitalized medical patients,
excluded patients from pharmacologic thromboprophylaxis if the platelet count was less than 100 x
10°/L (Barbar et al 2010). Our local practice here atlIsland Healthis to hold thromboprophylaxis when
the platelet count is < 50 x 10°/L. This threshold comes from the PROTECT study, assessing dalteparin
versus UFH for thromboprophylaxis in critically ill patients, where pharmacologic thromboprophylaxis
was held if the platelet count was less than 50 x 10°/L (PROTECT Investigators 2011).

Bleeding and COVID-19

There is conflicting data on whether patients with COVID-19 are at increased risk for clinically significant
bleeding. Earlierin the COVID-19 pandemic, published data suggested that clinically overt bleeding was
uncommon in COVID-19 infection despite patients having abnormal coagulation parameters (Bikdeli et
al 2020). Inarecent systematic review and meta-analysis by Jimenez et al, that looked at the incidence
of VTE and bleeding among hospitalized patients with COVID-19, the pooled incidence for bleeding was
7.8%(95% Cl, 2.6-15.3)and 3.9% (95% Cl 1.2-7.9) for major bleeding which is much higher thaninitially
thought. The highest pooled incidence of bleeding was reported for patients receiving intermediate or
full-dose anticoagulation. Al-Samkariet al identified the following risk factors for bleeding complications
during hospitalization: platelet count <150 x 10°/L (OR 2.90, Cl 1.05-7.99), D-dimer >2500 ng/mL at
initial presentation (OR 3.56, Cl 1.01-12.66). A sensitivity analysis assessing major bleeds only
determined that only platelet count <150 x 10%/L was predictive of major bleeds (OR 4.42, CI 1.09-
17.91).

If intermediate VTE prophylaxis dosing is considered, bleeding risk must also be considered. Several
studies in the critically ill, trauma, and surgical population have compared enoxaparin 40mg SUBCUT
daily to enoxaparin 30mg SUBCUT BID (Robinson et al 2013, Bush etal 2011, and Riha et al 2012). The
bleeding rates were similar between the two dosing groups.

Special populations:

There is currently no evidence specifically aimed at addressing the optimal VTE prophylaxis regimensin
special populations, such as those with obesity and renal dysfunction. While baseline characteristics of
participantsin several above-mentioned studies imply that those, for example, receiving continuous
renal replacement therapy (CRRT) were included in the analyses, no conclusions have been derived that
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directly address these populations. As such, currently available data on dosing in obesity and renal
dysfunction in patients without COVID-19is extrapolatedto VTE prophylaxis in COVID-19 infection.

e Adjustmentsto VTE Prophylaxis in Patients with Elevated BMI - According to guidelines and
current practices at Island Health, those with weight greater than 100 kg receive higher weight-
based doses of enoxaparin or heparin.

e Adjustments to VTE Prophylaxis in Patients with Renal Dysfunction - Asenoxaparin
accumulatesin renal failure even at prophylactic doses (Atiq et al 2015), guidelines and current
Island Health recommendations are to use a reduced dose of enoxaparin for VTE prophylaxis if
eGFR is 20-29mL/min and to use heparin if eGFR is less than 20 mL/min.

Recommendations

1. We suggest that all criticallyill patients admitted to the ICU with COVID-19 receive intermediate-
dose VTE prophylaxis, unless contraindicated, despite weak evidence. The choice of agent and dose

should consider the patient’sweight and renal function. We recommend the following for
intermediate-dose VTE prophylaxis:

Dose based on estimated glomerular filtration rate (eGFR)
. eGFR greaterthanor . .
GFR less than 20mL
Weight (kg) equal to 30mL/min eGFR 20 to 29mL/min e ess than 20mL/min
Heparin 5000 units SUBCUT g8h
OR
40-100 Enoxaparin 30mg Enoxaparin 40 mg Consider clinical pharmacy
SUBCUT g12h SUBCUT g24h consult for consideration of non-
formulary Tinzaparin
Heparin 7500 units SUBCUT g8h
Greater Enoxaparin 40mg Enoxaparin 60 mg Consid I_O,R | oh
than 100 SUBCUT q12h SUBCUT q24h onsider clinical pharmacy
consult for consideration of non-
formulary Tinzaparin
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2. We recommend standard VTE prophylaxis in ward patientsadmitted with COVID-19.

Hospitalized patientsshould continue to receive:

- Enoxaparin 40mg SUBCUT g24h if weight 40 to 100kg AND age less than 85 years AND eGFR

greater than 30mL/min

- Enoxaparin 30mg SUBCUT g24h if weight less than 40kg OR age greaterthan 85 or eGFR 20

to 29mL/min
- Heparin 5000 units SUBCUT Q12H for eGFR less than 20mL/min

- Enoxaparin 0.5mg/kg q24h (round to the nearest prefilled syringe 60mg, 80mg, 100mg,

120mg) for patients greater than 100kg

3. We recommend against extended pharmacologic thromboprophylaxis post discharge unless the

thrombosis risk is considered to be very high (e.g. COVID-19 and post-surgical, or to be determined
by prescriber) and the risk of bleeding is low (including low risk of mechanicalfall).

4. Consider reassessing and holding thromboprophylaxis in patients with COVID-19 when the platelet

count is < 50 x 10°.

5. We recommend continuing to explore involvement in clinical trials assessing different

antithrombotic regimensin COVID-19 patients. Island Healthis currently studying the feasibility of
participating in the Antithrombotic Therapy to Ameliorate Complications of COVID-19 (ATTACC)
trial. If participationin national trialsis not possible, we recommend locally led investigations that

assess British Columbia-specific epidemiology, risk factorsand anticoagulation-related outcomes, to

arrive at the optimal VTE prophylaxis regimen for Island Health patients.
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Appendix A: Stakeholder/Working Group
Chair: Name, Quality, Program; Site
Representative Program Site
Dr. John Antonsen Head of VIHA Division of Nephrology RJH
Medical Director—VIHArenal services
Chair — BC Renal Hemodialysis Committee
Dr. Cameron Griffiths Hematologist Pacific Hematology RJH
Dr. Daniel Ovakim ICU physician RJH/VGH
Medical toxicologist BC Drug and Poison
Information
Member of the BC CDC COVID therapeutics
committee
Island Health COVID research co-lead
Dr. Eric Partlow Head of VIHA Division of Infectious Diseases RJH/VGH
Dr. Adrian Yee Hematologist Pacific Hematology/BCCA RJH/BCCA
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Appendix C: Trials registered with ClinicalTrials.gov evaluating

pharmacologic thromboprophylaxis for VTE prevention in patients with

COVID-19

Table 1: In ICU patients

ClinicalTrials.gov Title Study Design Intervention Status as of
Identifier Dec9, 2020
NCT 04406389 Anticoagulationin Single centre Intermediate dose Start date:June
Critically Ill Patients Randomized Enoxaparin 0.5mg/kg | 2020
with COVID-19 Open-Label SQ Q12H or0.5mg/kg | Estimated
(IMPACT) N=186 SQ Q24H ifCrCl completion:June
NY, USA <30mL/min 2021
UFH 7,500 units SQ
Q8H or Fondaparinux
2.5mgSQ dailyvs
Therapeutic dose
Enoxaparin or UFH or
Fondaparinux or
Argatroban
NCT 04486508 Intermediate-dosevs Multicentre Intermediate dose Start date:July
Standard Prophylactic Randomized with enoxaparin or 2020
anticoagulation and Open-label UFH and atorvastatin | Estimated
statinvs placeboinICU | N=600 20mgdaily or placebo | completion: Dec
patients with COVID-19 | Iran, USA VS 2020
(INSPIRATION) Standard prophylactic
dose
With enoxaparin or
UFH and atorvastatin
20mgdaily or placebo
NCT 04367831 Intermediate or Single centre Enoxaparin 1mg/kg State date: May 2,
Prophylactic-dose randomized, SUBCUT once daily 2020
anticoagulation for parallel OR UFH at 10 Estimated
venous or arterial N=100 units/kg goal of Anti completion: Apr
thromboembolismin Xa 01to 0.3 U/mL vs 2021
severe COVID-19 NY, USA Enoxaparin 40mg
(IMPROVE) SUBCUT once dailyor
UFH heparin 5000
units SUBCUT Q8H
NCT 04344756 Anticoagulation with Multi-centre, Tinzaparin 175 Start date: Apr 20,
COVID-19 Infection, randomized units/kg SUBCUT 2020
Nested in the controlled trial, once dailyvs Estimated
Corimmuno-19 Cohort open-label Standard prophylactic | completion: Sept
(Corimmuno-coag) dose anticoagulation | 30,2020
France
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NCT 04345848

Preventing COVID-19
Complications with Low
and High dose
anticoagulation
(COVID_HEP)

Single centre
Randomized
Open-Label
N=200
Switzerland

Therapeutic
anticoagulation with
enoxaparin or UFH

Vs

Standard prophylactic
dose with enoxaparin
or UFH

Start date: Apr
2020
Estimated

completion: Nov
2020

Table 2: In Hospitalized patients

ClinicalTrials.gov Title Study Design Intervention Status as of
Identifier Dec?9, 2020
NCT 04362085 Coagulopathy of Multicentre Therapeutic Start date: May
COVID-19: A Pragmatic RCT anticoagulation 2020
Randomized Controlled | Open-label with LMWH or UFH Estimated
Trial of Therapeutic N=462 (nomogram) until completion: Dec
Anticoagulation vs Canada discharge, 28 days 2020
Standard Care ordeathvs
LMWH, UFH or
fondaparinux at
prophylactic doses
for acutelyill
hospitalized
medical patients
NCT 04366960 Comparison of Two Open-label, multi- Enoxaparin 40mg Start date: May 14,
doses of Enoxaparin for | centre prospective SUBCUT once daily 2020
Thromboprophylaxisin | randomized trial Vs Estimated
Hospitalized COVID-19 N=2712 completion: Nov
patients Milan, Italy Enoxaparin 40mg 2020
SUBCUT BID
NCT 04505774 Anti-thrombotics for Open-label, TherapeuticLMWH | Start date:Sept 4,
Adults Hospitalized randomized, multi- or UFH vs 2020
with COVID-19 (ACTIV- centre Prophylactic LMWH | Estimated
4) or UFH completion: Dec
NY, USA 2021
NCT 04394377 Full anticoagulation vs Randomized trial, Rivaroxaban 20mg Start date:June 21,

Prophylaxis in COVID-
19: Coalizao Action
Trial (ACTION)

Multi-centre
Parallel
N=600

Brazil

daily OR Enoxaparin
1mg SUBCUT Q12H
Vs

Standard
prophylaxis dosing

2020

Estimated
completion : Dec
2020
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NCT 04512079

FREEDOM COVID-19
Anticoagulation
Strategy (FREEDOM
CovVID)

Prospective, multi-
centre, open-label,
randomized
controlled trial

Enoxaparin 40mg
SUBCUT once daily
vs

Enoxaparin 1mg/kg
SUBCUT Q12H vs
Apixaban 5mgPO
Ql12H

Start date: Sept 8,
2020

Estimated
completion:June
2021

Table 3: Extended thromboprophylaxis post discharge

Prevention Trials: Post-
hospital
Thromboprophylaxis

randomized platform
trial

N=5320

USA

BID on discharge x
30 days vs

Placebo BID on
discharge x 30
days

ClinicalTrials.gov Title Study Design Intervention Status as of
Identifier Dec?9, 2020
NCT 04416048 Effect of Multicentre Rivaroxaban Not yet recruiting
Anticoagulation Prospective 20mg (adjusted Last updated post:
Therapy on Clinical Randomized for renal function) | July 16,2020
Outcomes in COVID-19 Open-label x 7 days (or while
(COVID-PREVENT) N=400 in hospital) then
Germany 10mgdailyx 28
days when
discharged vs
Standard of care
prophylactic
LMWH or UFH
NCT04650087 COVID-19 Thrombosis Multicenter, adaptive, | Apixaban 2.5mg Not yet recruiting

Last updated post:
December2,2020
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