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The novel coronavirus 2019 (COVID-19) has affected nearly every country worldwide.
Reports note increased thromboembolic events among hospitalized patients (1,2) and anecdotal
observations of improved outcomes with systemic anticoagul ation (AC). However the specific
role of AC in disease management remains unclear (3,4). We assessed association between
administration of in-hospital AC and survival in alarge cohort of hospitalized patients with
COVID-19. Thiswork was approved by the Institutional Review Board at the Icahn School of
Medicine at Mount Sinai (#20-03271).

Between March 14 and April 11, 2020, 2,773 patients were hospitalized with laboratory-
confirmed COVID-19 within the Mount Sinai Health System in New Y ork City. We used a Cox
proportional hazards model to evaluate the effect of treatment-dose systemic AC (including oral,
subcutaneous, or intravenous forms) on in-hospital mortality. We adjusted for age, sex, ethnicity,
body mass index, history of hypertension, heart failure, atrial fibrillation, type 2 diabetes, AC use
prior to hospitalization, and admission date. To adjust for differential length of stay and initiation
of AC treatment, AC treatment duration was used as a covariate while intubation was treated as a
time-dependent variable.

Among 2,773 hospitalized COVID-19 patients, 786 (28%) received systemic AC during
their hospital course. The median (IQR) hospitalization duration was 5 days (3-8 days). Median
(IQR) time from admission to AC initiation was 2 days (0-5 days). Median (IQR) duration of AC
treatment was 3 days (2-7 days). In-hospital mortality for patients treated with AC was 22.5%
with amedian survival of 21 days, compared to 22.8% and median survival of 14 daysin
patients who did not receive AC (Figure 1A). Patients who received AC were more likely to
require invasive mechanical ventilation (29.8% vs 8.1%, p<0.001). Overall, we observed

significantly increased baseline prothrombin time, activated partia thromboplastin time, lactate



dehydrogenase, ferritin, C reactive protein, and D-dimer values among individuals who received
in-hospital AC as compared to those who did not. These differences were not observed, however,
among mechanically ventilated patients. In patients who required mechanica ventilation
(N=395), in-hospital mortality was 29.1% with a median survival of 21 days for those treated
with AC as compared to 62.7% with a median survival of 9 daysin patients who did not receive
AC (Figure 1B). In amultivariate proportional hazards model, longer duration of AC treatment
was associated with areduced risk of mortality (adjusted HR of 0.86 per day, 95% confidence
interval 0.82-0.89, p<0.001).

We also explored the association of systemic AC administration with bleeding events.
Major bleeding was defined as 1) hemoglobin <7 g/dL and any red blood cell transfusion, 2) at
least two units of red blood cell transfusion within 48 hours or 3) a diagnosis code for major
bleeding including intracranial hemorrhage, hematemesis, melena, peptic ulcer with hemorrhage,
colon, rectal, or anal hemorrhage, hematuria, ocular hemorrhage, and acute hemorrhagic gastritis.
Among those who did not receive AC, 38 (1.9%) individuals had bleeding events, compared to
24 (3%) among those who received AC (p=0.2). Of the 24 patients who had bleeding events on
AC, 15 (63%) had bleeding events after starting AC and 9 (37%) had bleeding events before
starting AC. Bleeding events were more common among patients intubated (30/395; 7.5%) than
among non-intubated patients (32/2378; 1.35%).

Although limited by its observational nature, unobserved confounding, unknown
indication for AC, lack of metrics to further classify illness severity in the mechanically
ventilated subgroup, and indication bias, our findings suggest that systemic AC may be
associated with improved outcomes among patients hospitalized with COVID-19. The potential

benefits of systemic AC, however, need to be weighed against the risk of bleeding and therefore



should be individualized. The association of in-hospital AC and mechanical ventilation likely
reflects reservation of AC for more severe clinical presentations. Interestingly, there was an
association with AC and improved survival after adjusting for mechanical ventilation.

These data, derived from alarge United States cohort, provide clinical insights for
consideration in the management of patients hospitalized with COVID-19. Prospective
randomized trials are needed to determine whether systemic AC confers a survival benefit in

hospitalized patients with COVID-19.
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FigureLegend
Figure 1. Kaplan-Meier curvefor hospitalized COVID-19 patients (A) and those
mechanically ventilated (B). Colors indicate treatment-dose anticoagul ation. Patients

hospitalized at time of data-freeze or discharged within the study period were right-censored.
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