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Retrospective review of anticoagulation regimens used for the
prevention of venous thromboembolisms in critically ill patients infected
with SARS-COV-2
Tony Nguyen, Pharm.D., Heidi Clarke, Pharm.D., BCCCP
Baptist Hospital of Miami, Department of Pharmacy; Miami, FL

BACKGROUND
 Recent epidemiological studies have suggested that patients
infected with SARS-CoV-2 may be associated with an increased risk
for venous thromboembolisms (VTE). The incidence of VTEs in
patients admitted to the ICU for SARS-CoV-2 is estimated to be
around 25 – 30%.1-4
 Since the beginning of the pandemic, institutions worldwide have
been evaluating what is the most appropriate anticoagulation
regimen to maximize the benefit of thromboprophylaxis while
minimizing adverse effects including the risk of bleeding.
 Anticoagulation
regimens
utilized
include
therapeutic
anticoagulation, intermediate dosing, and prophylactic dosing.
 Published consensus guidelines on the prevention and treatment of
VTEs in patient’s with SARS-CoV-2 from the American College of
Cardiology suggest intermediate anticoagulation dosing while the
CHEST consensus statement recommends standard dose
anticoagulant thromboprophylaxis over intermediate dosing. 5-6

OBJECTIVES


Determine the effect of various anticoagulation dosing schemes for
the prevention of VTEs in critically ill patients infected with SARSCoV-2.

METHODS
 Study design: Single-center, retrospective chart review of patients
admitted to the ICU at Baptist Hospital of Miami with a diagnosis of
SARS-CoV-2 from March 11 to July 30, 2020.
 Inclusion criteria: Individuals ≥ 18 years old with laboratory
confirmed infection of SARS-CoV-2 virus and who received any
anticoagulation during hospital stay.
 Exclusion criteria: Patients who are pregnant/breastfeeding,
incarcerated, on an anticoagulant prior to admission, and/or
diagnosed with a thromboembolism upon admission.
 Primary outcomes: Risk of thromboembolism between standard,
treatment, and non-standard anticoagulation dosing regimens.
 Secondary outcomes: Risk of bleeding, 30-day readmission rates
for thromboembolic or bleeding complications, rate of VTE
prophylaxis prescribed upon discharge
 Definitions:
Standard Prophylaxis Dosing
 BMI < 40 kg/m2: Enoxaparin 40 mg SQ once daily
 BMI ≥ 40 kg/m2: Enoxaparin 40 mg SQ twice daily
 Weight < 50 kg: Enoxaparin 30 mg SQ once daily
 Heparin 5,000IU SQ every 8 hours
Treatment Dosing
 Enoxaparin 1 mg/kg SQ every 12 hours
 Enoxaparin 1.5 mg/kg SQ every 24 hours
 Direct-acting anticoagulation, any for the prevention or
treatment of current or history of thromboembolic
disease
Non-standard/Intermediate Dosing
 Enoxaparin 0.5 mg/kg SQ twice daily
 Anticoagulation total daily dose greater than “standard
prophylactic dosing” and less than “treatment dosing”

RESULTS

RESULTS

CONCLUSION

Table 1. Baseline Characteristics (n = 94)

Total charts from March – July
screened

Characteristics

(N = 145)

Exclude potential identifying
demographics: Age > 90-years,
Pregnancy, Incarceration (2 charts
excluded) (N = 143)

Exclude indications necessitating
therapeutic anticoagulation or chronic
anticoagulation at admission: Atrial
fibrillation, DVT, PE, STEMI,
mechanical valves (42 charts
excluded) (N = 103)
Exclude patients with
contraindications to anticoagulation:
Ischemic stroke with alteplase,
immune thrombocytopenia,
Intracranial hemorrhage, active GI
bleed. (7 charts excluded) (N=94)

94 Charts Included

Standard
(n=68)

Age - no (%)
18-45
45-65
66-90
Sex - no (%)
Male
Race - no (%)
White
White-Hispanic
Black or African American
Declined to answer
Comorbidities – no (%)
Cancer
Chronic Kidney Disease
COPD
Coronary artery disease
Heart Failure
Hyperlipidemia
Labororatory Values (mean)
Hemoglobin
Platelets
INR
PTT
D-Dimer
Ferritin
COVID-19 Therapies – no (%)
Hydroxychloroquine
Azithromycin
Tociliziumab
Remdesivir
Convalescent Plasma
Stem Cells
Corticosteroids
Concomitant Antiplatelets – no (%)
Average Length of Stay (d)
Body mass index (mean)

Intermediate RR (95% [CI],
(n=7)
p-value)

Standard
(n=68)

Intermediate
(n=7)

Treatment
(n=19)

10 (14.7 )
21 (30.9)
37 (54.4)

1 (14.2)
4 (57.1)
2 (28.5)

1 (52.6)
9 (47.4)
9 (47.9)

40 (64.5)

7 (100)

15 (78.9)

9 (9.6)
56 (82.4)
2 (2.9)
1 (1.4)

1 (14.3)
6 (85.7)
0 (0)
0 (0)

3 (15.7)
14 (73.7)
2 (10.5)
0 (0)

7 (10.2)
7 (10.2)
7 (10.2)
5 (7.4)
2 (2.9)
18 (26.4)

2 (14.2)
0 (0)
0 (0)
0 (0)
0 (0)
2 (2.9)

0 (0)
2 (10.5)
0 (0)
2 (10.5)
1 (5.3)
7 (36.8)

13
213
1.6
37
3.3
1318

14.3
219
1.0
29.5
2.8
1102

13.7
207
1.17
29.7
4.9
2624

41 (60.3 )
36 (52.9)
21 (30.8)
24 (35.3)
31 (45.6)
5 (7.4)
52 (76.5)
14 (20.6)
24.5
30.2

2 (28.6)
5 (71.4)
5 (71.4)
5 (71.4)
3 (42.9)
0 (0)
6 (85.7)
1 (14.3)
17
30.3

12 (63.2)
9 (47.4)
7 (36.8)
7 (36.8)
12 (63.2)
0 (0)
17 (89.5)
4 (21.1)
26
30.7

Standard
(n=68)

Treatment
(n=19)

RR (95% [CI],
p-value)

0 (0)

3.88
(95% CI [0.02 –
65.9], 0.34)

Primary Outcome
Thromboembolism
(%)

6 (8.82)

0 (0)

0.64
(95% CI [0.39
,10.39], 0.76)

6 (8.82)

Secondary Outcomes
Mortality, all-cause – (%)
Bleeding, any – (%)
Discharged on AC– (%)
Hemodialysis– (%)

Standard (n=68)
23/68 (33.8)
7/68 (10.3)
11/44 (25.0)
12/68 (17.6)

Intermediate (n=7)
2/7 (28.6)
1/7 (14.3)
0/5 (0)
1/7 (14.3)

Treatment (n=19)
11/19 (57.9)
3/19 (15.8)
2/8 (25)
10/19 (53)

Relative risk of thromboembolic disease was higher in the standard
dosing anticoagulation group compared to intermediate and treatment
dose, independently. Findings are limited due to the studying being
retrospective by design, homogenous population, i.e, most patients
were white-hispanic males, the etiology of the cardiac arrests of all
patients were unknown, therefore those that died of bleeding or
thrombotic disease could be under-represented.

LIMITATIONS
 Retrospective chart review
 Homogenous population, majority of patients are white-Hispanic
adults, and a high proportion of patients are male
 Etiology of cardiac arrest for patients with the review is unknown.
 Relied heavily on accurate documentation of providers and accurate
charting of medication history and administration.
 Patients had a very fluctuating course. E.g., escalating and
deescalating level of care from step-down to critical care.
 Prescribing habits took a very temporal course, with treatment doses
occurring earlier in the pandemic and intermediate dosing becoming
more routine in the later half.

DISCUSSION
 Reviewing current anticoagulant management plans retrospectively
through chart reviews has its challenges with concerns for potential
bias. There are confounding factors to consider which can alter the
onset of a thromboembolism or bleed. E.g., length of stay. Further,
another avenue of consideration would be severely ill patients on
hemodialysis requiring higher levels of anticoagulation to prevent
the malfunction of the device.
 10% of patients on standard therapy within this chart review
developed a thromboembolism contrasting to the higher mortality
seen in the treatment intensity group.
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