
COVID-19 mortality in patients on anticoagulants and antipla-
telet agents

Coagulopathy1 and a prothrombotic diathesis with high D-

dimer and fibrinogen levels2 are associated with coronavirus

disease 2019 (COVID-19) caused by severe acute respiratory

syndrome coronavirus-2 (SARS-CoV-2). Extensive thrombosis

in small vessels and the microvasculature in lungs and extra-

pulmonary organs have been confirmed histologically.3 Early

studies showed that the venous thromboembolism (VTE)

incidence in hospitalised patients with COVID-19 can be as

high as 25%,4 and more recent studies have indicated this can

be expanded to other macrovascular thrombotic complica-

tions, such as a higher than expected prevalence of pulmonary

emboli in patients with COVID-19.5,6 The term ‘diffuse

pulmonary intravascular coagulopathy’ has been proposed

to describe the lung-restricted vascular immunopathology
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Fig 1. Kaplan–Meier plots of inpatients with

COVID-19 who were on (A) anticoagulation

before admission versus those who were not

and (B) antiplatelets before admission versus

those who were not.
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associated with COVID-19. This is distinct from disseminated

intravascular coagulation in its early stages and is charac-

terised by increased D-dimer with normal platelet count and

normal/elevated fibrinogen.7 Increased VTE rate has been

associated with higher D-dimer level, and in the same study,

an association between VTE and death was found.8 Another

study has shown that a D-dimer level of >1 lg/ml was associ-

ated with a poorer prognosis.9 Patients requiring mechanical

ventilation who were treated with therapeutic anticoagulation

had an in-hospital mortality of 29�1% compared to 62�7% in

patients who did not receive anticoagulation. Longer duration

of anticoagulation was associated with a reduced risk of

mortality.10

Trials comparing prophylactic with treatment-dose antico-

agulation in inpatients with COVID-19 have been proposed

and indeed will be studied as part of the ‘Randomized

Embedded Multifactorial Adaptive Platform for Community-

acquired Pneumonia’ (REMAP-CAP) study. In this trial, the

use of low-molecular-weight heparin (LMWH) or unfraction-

ated heparin will be compared to standard pharmacological

thromboprophylaxis.11 However, it is still unknown if pre-ad-

mission anticoagulation might provide a protective benefit in

COVID-19 infection. In theory, anticoagulants, or other

antithrombotic agents such as antiplatelet drugs, might coun-

teract the coagulopathic effects of COVID-19, resulting in

improved outcomes in these patients. Based on this hypothe-

sis, we investigated the association between pre-admission

antiplatelet/anticoagulant use and COVID-19 mortality.

The study population comprised those patients with con-

firmed COVID-19 based on a polymerase chain reaction-
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Fig 2. Kaplan–Meier plots of inpatients with

COVID-19 according to their (A) anticoagu-

lant before admission and (B) antiplatelet

before admission. DOAC, direct oral anticoag-

ulants.

Table I. Comparison of the patients admitted to the ICU between

cases and controls in the Anticoagulant and Antiplatelet groups.

Anticoagulant

Group

Antiplatelet

Group

Cases Controls Cases Controls

Number of patients 31 62 29 58

Age, years, mean 80�5 80�2 79�3 79�3
Patients admitted to ICU, % 16�7 11�3 10�7 12�28
P (chi squared) 0�472 0�833
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positive SARS-CoV-2 respiratory nasopharyngeal sample,

while admitted as an inpatient in Brighton and Sussex

University Hospitals NHS Trust between the 7 March and 9

April 2020. The case-control group was constructed at a ratio

of 1:2 cases to controls matching for age and sex, selecting

from this overall population. A case was defined as being on

an anticoagulant or antiplatelet agent before admission. Con-

trols were then selected from the study population with a

limited propensity matching by age and sex to two controls

who were not taking the medication of interest using a ‘near-

est neighbour’ method. Data on patients’ drug history were

obtained using the Patient Administration System, which was

also used to identify patient deaths up to 11 May 2020. This

work was carried out as part of a service evaluation. Data

collection and analysis were fully anonymised. Data were

analysed using the Statistical Package for the Social Sciences

(SPSS�; SPSS Inc., IBM Corp., Armonk, NY, USA) and plot-

ted by Kaplan–Meier curves. Censored data represent end of

follow-up at the time of ceasing data collection.

Two populations were analysed. The first group compared

those who did (cases) and did not (controls) take antiplatelet

agents. The cases identified were 29, of which 62% (n = 18)

were on aspirin, 28% (n = 8) on clopidogrel, and 10%

(n = 3) on both. These were matched to controls (n = 58).

The second group comprised 31 patients, who took anticoag-

ulants, of which 23% (n = 7) were on warfarin, 39%

(n = 12) apixaban, 3% (n = 1) dabigatran, 6% LMWH

(n = 2), and 29% (n = 9) rivaroxaban. These were matched

to controls (n = 62). The mean (SD) age for the ‘Anticoagu-

lant’ and ‘Antiplatelet’ groups were 80 (9�2) and

79 (11�6) years respectively. Being on either an anticoagulant

or antiplatelet agent before admission did not have a statisti-

cally significant effect on mortality in patients with COVID-

19 (P = 0�614 and P = 0�516 respectively, using the log-rank

test), suggesting no protective effect (Fig 1A,B). However,

the evident confounder in this analysis is the comorbidity of

cardiovascular disease, itself an established risk factor for

increased mortality in COVID-19,12 and thrombotic disor-

ders such as previous VTE or atrial fibrillation, which are

common indications for the prescription of these classes of

drugs. In our present data, we did not see any increased

mortality amongst cases, suggesting that patients on

antithrombotic agents have the same mortality rate as

patients not taking these agents. Of note, within the Antico-

agulant Group, warfarin use was seen to have an increased

mortality risk upon comparison of survival distributions,

although this was not statistically significant (P = 0�42) (Fig

2A). Similarly, within the Antiplatelet Group, aspirin use was

seen to have a reduced mortality risk, but again this was not

statistically significant (P = 0�62) (Fig 2B). Lastly, there was

no difference in the percentage of patients admitted to the

intensive care unit (ICU) between cases and controls in both

the Anticoagulant and Antiplatelet groups (P = 0�47 and

0�83 respectively) (Table I).

To conclude, our present study, although small, shows that

patients taking antithrombotic therapy (anticoagulant or anti-

platelet agents) at the time of infection with COVID-19 do not

have a significantly different mortality risk to those patients

not taking these drugs. This could suggest these agents negate

any potential increased mortality risk attributable to whichever

disease the drugs had been prescribed for, but further data on

comorbidities would be required to confirm this assertion.

There were trends towards lower mortality in patients on

aspirin, and towards increased mortality in patients on war-

farin, but the limited sample size meant that these did not

reach statistical significance. Trials are ongoing to assess the

role of anticoagulation in the care of patients with COVID-19

as inpatients. In addition, our present data suggest that larger

scale investigation of pre-admission anticoagulants or antipla-

telet agents is needed, preferably adjusting for potential con-

founders such as cardiovascular disease, to establish the

optimal protection of patients from the microangiopathic and

thrombotic complications seen in COVID-19.
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Successful treatment of chronic myelomonocytic leukaemia
with hydroxycarbamide in a patient presenting with acute
hypoxic respiratory failure due to COVID-19 pneumonia

On 30 March 2020, a 57-year-old male presented to our

Emergency Department with a 6-day history of cough, per-

sistent fever and worsening dyspnoea. His only known

comorbidity was hypertension, managed with amlodipine

and an angiotensin converting enzyme inhibitor. On admis-

sion, he was tachypnoeic and in severe hypoxic respiratory

failure with dangerously low peripheral oxygen saturations

(SpO2) 83% on 15 l oxygen. Chest radiographic changes

were consistent with COVID-19 infection and demonstrated

bilateral changes with diffuse airspace shadowing with more

confluence in the lower zones (Fig. 1A). Other relevant

investigations included haemoglobin 127 g/l, white blood cell

count (WBC) 117�4 9 109/l, neutrophil count 32�8 9 109/l,

basophils 0�4 9 109/l, lymphocytes 2�7 9 109/l, monocytes

56�1 9 109/l, platelet count 116 9 109/l, C-reactive protein

54 mg/l, lactic acid dehydrogenase 1732 U/l and D-Dimer

664 ng/ml.

COVID-19 was confirmed on SARS-CoV-2 real time

reverse transcriptase polymerase chain reaction (RT-PCR)

from a throat swab. The patient was immediately transferred

to intensive care where he was intubated and ventilated and

remained for 49 days. Ventilation proved difficult with rising

oxygen requirements and decreased lung compliance. During

the first week, his fraction of inspired oxygen (FiO2) was

consistently 0�6–0�75 and intermittently as high as 0�95 (i.e.

95% oxygen) with low and deteriorating PaO2/FiO2 ratios

(Fig 2). This was consistent with severe acute respiratory dis-

tress syndrome (ARDS). He underwent multiple cycles of

prone positioning and treatment with nitric oxide (a pul-

monary vasodilator) in attempts to improve his oxygenation,

and empirical treatment with antimicrobial agents, despite

no definite evidence of bacterial co-infection. After a repeat

chest X-ray demonstrated bilateral early fibrotic changes

(Fig 1B), and with no improvement in gas exchange, methyl-

prednisolone was commenced at 1 mg/kg twice a day for

10 days.

Profound leucocytosis was noted on admission, prompting

investigation for an underlying haematological malignancy.

Blood film showed increased monocytes, accounting for

>40% of leukocytes with no excess blasts and promonocytes.

Flow cytometry demonstrated a CD14- and CD64-positive

monocytic population compromising 41% of total nucleated
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