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Abstract: We are presenting a 72-year-old female who was admitted to hospital with deep 

vein thrombosis (DVT). She was known to have atrial fibrillation and was initiated on warfarin 

for stroke prophylaxis 3 days earlier. She was given warfarin therapy without low molecular 

weight heparin cover as per “slow-start regimen” protocol. The warfarin dose was increased 

after 3 days to achieve rapid anticoagulation, resulting in DVT in the left leg. We propose that 

the higher unopposed warfarin dose utilized in this case resulted in DVT. Warfarin loading 

doses may paradoxically result in a hypercoagulable state and potential clot formation because 

of significant reductions in protein C and protein S levels.

Keywords: warfarin, deep vein thrombosis, slow-start regimen, protein C, protein S, warfarin-

induced skin necrosis, stroke prophylaxis

Case report
A 72-year-old female was admitted to hospital with deep vein thrombosis (DVT). 

The patient was recently diagnosed with persistent nonvalvular atrial fibrillation, and 

it was decided that she would benefit from a warfarin “slow-start regimen” for stroke 

prophylaxis. Warfarin was prescribed at 2 mg daily as a slow loading dose. On day 3, 

the international normalized ratio (INR) was at 0.9 (range =0.88–1.12). The primary 

care physician increased the dose of warfarin to a 5 mg daily dose. After receiving 

the second 5 mg dose, the patient woke up with pain and swelling in the left leg and 

upper thigh. The whole leg was swollen and blue in color (Figure 1). The patient was 

admitted to hospital. A duplex Doppler ultrasound was positive for left femoral DVT. 

The patient’s past medical and family history was noncontributory for a history of 

thrombophilia or other major thrombotic risk factors.

Laboratory levels were as follows: protein C activity =13% (range =70%–140%); 

protein S activity =28% (range =70%–140%), INR =1 (range =0.88–1.12); prothrombin 

time =10.5 seconds (range =9.5–12.0 seconds); and activated partial thromboplastin 

time =30.5 seconds (range =23.4–35.4 seconds). These values indicated that the patient 

was found to be reactive to initial anticoagulant therapy with warfarin.

Laboratory tests including factor V Leiden, lupus screen, antinuclear antibody, 

and anticardiolipin, were negative for an inherited or acquired prothrombotic state. 

 Ultrasound of the abdomen and pelvis was within the normal limits. The chest radio-

graph was reported as normal. A plan to rule out protein C and protein S deficiencies 

and inadequate antithrombin 3 was scheduled to take place after the cessation of 

warfarin therapy in 3 months’ time (prove to be negative).
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The patient was anticoagulated simultaneously with low 

molecular weight heparin and warfarin sulfate.

Anticoagulation was achieved on day 6 of the patient’s 

hospitalization. She was discharged on 3 mg of warfarin per 

day, with instructions to continue the use of compression 

stockings.

Discussion
The use of unopposed warfarin as monotherapy (without an 

initial heparin overlap) as advocated by the “slow-start regi-

men” is often regarded as safe and achieves  therapeutic anti-

coagulation in the majority of patients within 3–4 weeks.1,2 

This regimen is suitable for use in both the secondary and 

primary care setting, and it allows for the induction of anti-

coagulation therapy requiring only weekly monitoring.2 This 

appears to avoid over-anticoagulation and bleeding associated 

with rapid loading.

Oates et al1 developed an algorithm for safe and efficient 

prophylactic anticoagulation that can be used in outpatient 

settings. In their study, the INR range of 2-3 was maintained 

in half of the patients tested during the observation period. 

No significant over-anticoagulation was reported. No age 

limits were set for entry into the study, and there were 

no exclusion criteria at entry.1 Tait and Sefcick2 studied 

200 patients who were started on 3 mg of warfarin daily for 

1 week, and subsequent doses were determined by weekly 

INR measurement. Similar results to the Oates et al study 

were obtained.

Current guidelines advise treating doctors to start war-

farin at 2 mg/day for 1 week, then to repeat the INR. If the 

INR is ,2, then the patient should continue with warfarin at 

2 mg/day, and the INR should be repeated at the end of the 

second week. At that stage, the treating doctors can adjust the 

warfarin dose, as per nomogram, with the aim of achieving 

a target INR of 2.5.

Warfarin loading doses may paradoxically result in a 

hypercoagulable state and potential clot formation because 

of significant reductions in protein C and protein S.3,4 A pre-

cipitous reduction in the concentration of protein C and 

protein S (with an approximate half-life of 8 hours) occurs 

during the first 36 hours of warfarin therapy, which is when 

warfarin has a very limited effect on prothrombin (which 

has an approximate half-life of 50 hours).5 Consequently, 

because of the potential risk of thromboembolism during the 

initiation of warfarin therapy, the use of concurrent heparin 

is extremely important.6

Warfarin-induced skin necrosis is a recognized adverse 

event during the loading of warfarin therapy. Similarly, 

it begins on day 3–6 after initiating warfarin.7 It is also 

thought that the precipitous reduction in the concentration 

of protein C and protein S creates a hypercoagulable state, 

which cause thrombotic occlusions of the microvasculature 

with resulting necrosis of the subcutaneous fat.7,8

The use of a small loading dose of warfarin (2 mg/day) 

in the “slow-start regimen” is basically designed to combat 

the precipitous reduction in protein C and protein S, and 

then to obviate the need to use concurrent heparin therapy.1 

In an attempt to achieve rapid anticoagulation, doctors might 

depart from the standard protocol of the “slow-start regimen” 

and use a larger unopposed loading dose of warfarin, which 

could result in the development of DVT with potentially 

life-threatening complications.5

With the growing popularity of using the slow-start unop-

posed warfarin regimen in outpatient and community settings, 

there is an increased risk of warfarin-related adverse events 

when treating doctors fail to adhere to protocols. The desire 

of some doctors to achieve rapid anticoagulation by initiating 

or escalating warfarin monotherapy could be catastrophic. 

The incidence of warfarin unopposed therapy causing DVT 

is expected to rise with increase adoption of the “slow-start 

regimen”.

Although the development of DVT after giving a higher 

loading dose in our patient could be a pure coincidence, we 

felt that the temporal relationship between the onset of the 

DVT timed with the increase in the warfarin loading dose is 

compelling. Also, the paucity of obvious clinical risk  factors 

for a hypercoagulable state increased our suspicion. The 

Naranjo score was at +2, which renders the development of 

DVT as a possible adverse drug reaction to warfarin.9

This case study illustrates the importance of  considering 

DVT as a possible complication of unopposed warfarin therapy. 

Figure 1 Left leg deep vein thrombosis.
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Warfarin-induced DVt

Warfarin-induced skin necrosis is a well- established adverse 

event of a warfarin loading dose.7 The  hypercoagulable state 

of the blood caused by warfarin is regarded as the main cause 

for this adverse event. This case is the first ever reported case 

of a possible iatrogenic warfarin-induced DVT. It highlighted 

the importance of adhering to the lower loading doses speci-

fied in protocols. Understanding the pharmacokinetics and 

pharmacodynamics of warfarin would help ensure safe and 

effective prescription of the drug. A high index of suspicion 

may allow for the rapid reversal of the warfarin effect with 

therapeutic heparinization before the processes of adverse 

procoagulation begin.

We propose the acronym “WIDVT” for the adverse event 

of warfarin-induced DVT in order to help physicians become 

more alert to and aware of the consequences of initiating an 

unopposed warfarin loading dose.
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