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Because of their cost and the large amount of experience, vitamin k 

antagonists are widely prescribed in the world for the prevention and 

treatment of thrombosis. However, cases of resistance to VKA exist, 

although they are difficult to authenticate. Direct oral anticoagulants 

DOA represent a good alternative. We report a case of true 

hemodynamic and genetic resistance to VKA in which rivaroxaban was 

the solution. 
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Introduction:- 
Case description 

A 53 year old black woman was referred to our structure after a stay in intensive care because of an acute respiratory 

distress syndrome attributed to a distal bi-lateral pulmonary embolism occurring during an unexplained sural venous 

thrombosis of the right lower limb.  As a history, she has type 2 diabetes that has been poorly controlled for 10 years 

on NPH insulin, and severe hypertension with very labile numbers on bitherapy for 5 years.  

 

She was non-smoker and was in good health before the hospitalization, had never had a miscarriage, she had 5 

pregnancies, 5 parities and 5 alive children. She had no family history of cancer or sudden death. She reported a 

short duration of oral contraception with estroprogens. At her admission, she was still dyspneic class III NYHA. She 

weighed 85 kg for a height of 174cm. She had an arterial pressure of 180/120 under Irbesartan 300mg per day and 

40mg of furosemide per day with a heart rate of 100 beats/minute. EKG showed sinus rhythm with left ventricular 

hypertrophy (figure2), however echocardiogram was normal. The chest X-ray showed cardiac enlargement with 

bilateral pleurisy (figure 1). The control thoracic angioscan and the venous echodoppler of the lower limbs proved to 

be normal. Abdominal pelvic CT scan was normal. Blood cell count showed anemia at 8, 6 g/dl, creatinin rate was 

normal with positive proteinuria. Liver test was normal while the lipid test showed total cholesterol at 2 mmol/l and 

triglycerides at 2.5 mmol/l.  The inflammation parameters were a bit increased.   We had to keep the patient on low 

molecular weight heparin since she showed a resistance to vitamin K antagonists, in fact she constantly had an INR 

of 1 on both 24mg of acenocoumarol and 120mg of fluindione. ANA and APL antibodies weren’t detectable.  After 

a 45-day period of hospitalization, the evolution was favourable; blood pressure was controlled with less lability 

under quadritherapy associating amlodipine 10 mg, irbesartan 300, indapamide 1.5mg and nitrates. It should be 

noted that dyspnea worsened when the beta-blockers were introduced and the decision was taken to stop them. For 

diabetes, we had to introduce rapid-acting insulin and metformin to achieve a satisfactory glycemic cycle. At the 

time for discharge, the problem that arose was the choice of anticoagulant treatment, as the patient refused to remain 
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on injections of low molecular weight heparins. Thus so we started her on rivaroxaban 20mg per day after a loading 

dose. The patient remained stable for 2 months of follow-up, but for economic reasons she stopped treatment. She 

then presented 1 week after a basilar vein thrmbosis of the upper right limb, and 10 days later a distal deep vein 

thrombosis of the lower left limb. We then rehospitalised her, we took this opportunity to carry out a coagulation 

check-up before putting her back on LMWH. Vitamin k-dependent clotting factors were normal while vitamin k1 

was excessive. We then undertook a genetic study, the patient was found to carry the single nucleotide 

polymorphism 5417G/T which is relevant to warfarin resistance. 

 

Discussion:- 
Vitamin K antagonists (VKA) have been prescribed for a long time for the prevention and treatment of thrombosis. 

However, they have the disadvantage of inducing a very variable response, both within and between individuals. 

Some patients may even develop a resistance to treatment. So it is impossible to define a precise dose for a person 

for whom this treatment is indicated (3).  

 

In 1958, the first cases of resistance to VKA-type rodenticides (coumafen) appeared in Scotland, with even a local 

spread of the phenomenon between 1960 and 1971. Resistance to VKA has only been confirmed in a limited number 

of rodent species (12). 

 

A strong involvement of genetic factors in this resistance was suspected very early on by Martin et al in 1979; 

further work followed and allowed the precise location of the gene responsible for the resistance in brown rats (12). 

 

In humans, the term VKA resistance covers several entities; a distinction is made between biological resistance, 

which may be primary or secondary and clinical resistance (1).  

● Biological resistance is defined as a difficulty in achieving hypocoagulability at doses higher than the dose usually 

used to achieve therapeutic equilibrium.  

 

Primary, or genetic, resistance shows ineffectiveness with an INR close to 1, despite an adapted dosage after at least 

ten days of treatment.  

 

Secondary, or acquired, resistance shows ineffectiveness after correct equilibrium for a certain period of time. 

 

● Clinical resistance consists in a recurrence of thrombosis despite an apparent biological efficacy assessed on the 

INR. Before mentioning VKA failure or undertaking a cancer search, the reality of hypocoagulability must be 

assessed.  

 

When faced with biological resistance, the classic causes of resistance should first be investigated (figure 2) 

(insufficient serum VKA concentration, poor compliance, poor drug absorption, drug interaction, excess vitamin K 

intake, or laboratory error). Only then can genetic resistance be considered.  

 

In most cases, the problem is a matter for patient education, where complete information is paramount. It is 

important not to speak prematurely of "resistance", especially after a single examination or too early in relation to a 

change in dose. 

 

When all the classic causes of resistance are ruled out, genetic resistance can be envisaged. The genes involved in 

VKA resistance are summarized in table 3.  

 

Since 2005, several studies have been conducted to investigate the effect of Vkorc1 polymorphisms on the required 

dose of warfarin and other coumarins.  A few rare mutations are associated with warfarin resistance (4; 11; 12). The 

most common mutations lead to insensitivity to treatment due to altered VKORC1 expression. At least 28 human 

mutations have been identified to date in the Vkorc1 gene (ref). The G5417T and p.Asp36Tyr mutations are 

associated with high doses of warfarin. Generally, mutations in the Vkorc1 gene can lead to two types of genotypes: 

-the first for which homozygous false-sense mutations in Vkorc1 lead to a deficiency of Vitamin K-dependent 

coagulation factors and cause a hemorrhagic syndrome. Rost et al then described in 2004 the VKCFD2 phenotype 

(p.Arg98Trp), it is a very rare mutation, and only 4 families have been listed in the literature. 
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- The second for which the heterozygous false-sense mutations in Vkorc1 lead to hereditary coumafen resistance in 

humans and rodents (12). 

In patients with true resistance to VKA, with an indication for anticoagulation, DOAs represent an ideal alternative 

with a lower risk of major bleeding events (5; 6; 8).  

 

There is no study comparing the different DOAs in this indication (VKA resistance), but the results and patients 

follow-up were satisfactory with rivaroxaban, apixaban, edoxaban and dabigatran (5; 6; 7; 8; 10). 

 

In our patient's case, VKA resistance was of genetic origin .The single polymorphism 5417G/T disrupts vitamin K 

metabolism and consequently the synthesis and activation of vitK-dependent factors and this probably explains the 

high levels of vitamin K1 and certain dependent factors. She remained stable on rivaroxaban, without any 

thrombotic or hemorrhagic event, but we recorded a thrombotic event after one week of stopping the treatment, 

which underlines the need for long-term therapy in these cases. 

 

The measurement of the blood concentration of VKA facilitates the etiological orientation of the resistance to 

treatment (9; 13). Unfortunately, we were not able to do this either while the patient was taking acenocoumarol or 

when we switched to fluindione. We propose how to manage VKA resistance in figure 4. 

 

Figures and tables: 

Table 1:- laboratory characteristics of the reported case. 

 
(AD: admission; D: discharge; Microalb: microalbuminuria; ANA: antinuclear antibodies; CRP: C reactive protein) 

 

Table 2:- Main causes of resistance to vitamin k antagonists (1; 9). 
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Figure 1:- chest X-ray on admission of our patient. 

 

 
Figure 2:- EKG of our case to the ICU showing bilateral pleural effusion. 
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Figure 3:- Some thoracic CT angiography sections showing the embolism of the distal pulmonary arteries in our 

case. 

 
Figure 4:- Proposed course of action in the event of VKA resistance (1 ,9). 
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R : resistance ; DP : daily posology ; tab : tablets ; dy : day ; VKApc : VKA plasmatic concentration ; SR : superior 

range ; FU :follow up ; VKA : vitamin K antagonists ; DOA : direct oral anticoagulants. 

 

Conclusion:- 
Resistance to VKAs exists although rare and is often genetic. We should not hesitate to replace a VKA by a DOA to 

avoid aggravation or recurrence of thrombosis. Also the cost of DOAs should become more accessible to ensure 

better compliance. Moreover, close monitoring of this type of patient is necessary since resistance has also been 

described with the DOA (14). 
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