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The purpose of this regular review, is to present COVID-19 
related questions in Emergency Medicine

We accept that available literature on the topics covered 
in these reviews may be scarce or incomplete, but shared 
discussion of novel front line strategies may be a tool to 
augment our clinical practice and develop future policy

Topic:  
• COVID-19 Associated Coagulopathy (CAC)
• VTE and D-dimer
• JACC Consensus Recommendations
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Haematological Adverse Outcomes Increased risk of venous and 
arterial thrombotic complications

It is becoming increasingly clear that morbidity and mortality from COVID-19
is not only related to the direct effects of the virus or the associated
pneumonia. Identifying interventions that may have an impact on morbidity
and mortality are important, as at this point we don’t have any effective direct
treatment for the disease.

Thrombotic complications are increasingly recognised as a significant  
contributor to the morbidity and mortality that is seen in COVID-19

There is some evidence and significant debate as to whether our current
Heparin thrombo-prophylactic and therapeutic strategies adequately
mitigate the effects of the coagulopathy associated with COVID-19.
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There is a well-established link between inflammation and an
increased risk of deep vein thrombosis (DVT) (1).

CAC is characterized by elevations in fibrinogen and D-dimer levels. The degree of aPTT
elevation is often less than PT elevation (likely due to increased factor VIII levels), the
thrombocytopenia is mild (platelet count ~100 x109/L), and microangiopathy is not present
when compared to other sepsis induced DIC patterns.

The haemorrhagic form of DIC appears to be rare in COVID-19. A brief review by Tang et al
suggested that CAC/DIC by ISTH criteria was present in 71% of non-survivors when compared to
0.6% of survivors in Wuhan(3).

D-Dimer has been proposed as a marker of CAC by
various authors. Tang et al suggested its use as a
possible independent predictor of mortality with cut-
offs around 3 – 4 times the upper limit of normal (ULN).

AND

tentatively showed that therapeutic anticoagulation
with LMWH was associated with a decreased mortality
when the d-dimer was > 6 x ULN.

Hospitalised patients with COVID-19 should be offered prophylactic LMWH
unless contraindicated.

There is no evidence to suggest that in patients with CAC who are not
bleeding that blood product administration improves outcomes

Whether critically ill COVID-19 patients should receive therapeutic-
intensity anticoagulation in the absence of confirmed or suspected VTE is
currently unknown.

COVID-19-associated coagulopathy (CAC)

A potential explanation is that vessel wall inflammation initiates thrombus for-
mation, through the activation of endothelial cells, platelets, and leukocytes that 
trigger the coagulation pathway - “cytokine storm.” (2)

Any decision to use post-discharge thromboprophylaxis should
consider the individual patient’s VTE risk factors, including
reduced mobility and bleeding risk as well as feasibility.
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VTE and D-Dimer Approximately a 1/3 of patients admitted to hospital with 
COVID-19 are having thrombotic complications (4,5)

D-Dimer is strongly associated with severe disease and mortality in COVID-19 (3,8)

Furthermore there is also an argument that even those with COVID-19 that are treated at home
should be offered prophylactic LMWH depending on their VTE risk (7). At this point we await further
evidence as to whether this will decrease morbidity or mortality.

Our usual practice for hospitalised medical patients is to use prophylactic
LMWH to decrease their risk of DVT and thromboembolic complications.

Patients hospitalized for acute medical illness are at increased risk for VTE for up to 90 days
after discharge. This finding should apply to COVID-19 patients, though sufficient data on
incidence is not yet available (6).

Further research, likely available during the upcoming months, may help guide our local practice

Where does that leave us now: Using D-dimer levels to
guide practice and treatment of DVT and VTE disease is not
reliable. A single value, unless negative, has little value and even
increasing values are not necessarily associated with DVT and VTE.

In resource restricted environments, elevated levels do not
warrant investigation in the absence of clinical manifestations,
whilst negative values may still be helpful.

A high index of suspicion is required, relying on clinical
features, aided by POCUS to assist, either finding a DVT, or showing
interval changes on ECHO (acute unexplained right
ventricular dysfunction) – these can assist in making a diagnosis
where CT scan is not available or possible and thus guide further
management decisions.

The optimal preventative strategy, including
risk assessment, dosage and duration of
prophylaxis warrant further investigation and in
the interim some international and local centres
are adjusting their prophylactic and therapeutic
strategies based on d-dimer levels.

In COVID-19, this practice does not appear to decrease the risk to the same
extent. There have been suggestions, that in moderate to severely ill COVID-19
patients, not at risk of bleeding, we should be adjusting prophylactic dosages.

We already know that d-dimer is elevated in inflammatory states(1) and there is also autopsy evidence in COVID-19 of
pulmonary microvascular thrombosis (9-11). This and other findings suggest a widespread thrombotic disease which
is still to be clearly defined (12) although a viral endothelitis is proposed (2).
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Disease Severity
Mild Moderate* Severe**

VTE Low Risk None Prophylactic 
LMWH

Prophylactic / 
TAC**

VTE Moderate Risk None Prophylactic 
LMWH

TAC

VTE High Risk Prophylactic 
LMWH

Prophylactic 
LMWH

TAC

Heparin Guidance 

For Inpatients: 
High Risk: D-Dimer >6x ULN (>3ug/L) = Therapeutic Anticoagulation (TAC)

Low Risk: D-Dimer <6x ULN (<3ug/L) = Prophylactic Dosing

For Outpatients (Deemed High Risk for DVT/PE Discharge Plan): 

If no DVT/PE and on TAC during hospital stay + High risk (D-Dimer Still >6x ULN) –

> 2 weeks of AC post discharge

If no DVT/PE and on TAC during hospital stay + High risk (D-Dimer <6x ULN) –> No 

AC post discharge

If confirmed DVT/PE, then normal provoked protocol –> AC for 3 – 6mos

Until such time as there is clear thromboprophylaxis and therapeutic 
anticoagulation (TAC) guidance the following are reasonable measures in the 
EC*:

1. Start appropriate prophylactic dose for those being admitted to the ward
2. Initiate TAC in EC if PE/DVT is suspected.
3. Depending on resources available, for those going home who are at high 

risk for DVT/VTE, to consider LMWH or NOACs as an outpatient.

*In the absence of contraindications and at dosages as recommended by your institution.
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