
Chronic oral anticoagulation 
treatment has been used for the 
prevention of thromboembolic 
events for more than 6 decades. 

The main indications for oral anticoagu-
lant treatment are deep venous thrombosis, 
atrial fi brillation, and prosthetic valves. 
For prevention of thromboembolic events, 
without increasing the risk of minor or 
major bleeding, frequent monitoring and 
dose adjustment of the anticoagulant treat-
ment is necessary. In a high percentage of 
cases, anticoagulant treatment would be 
contraindicated, for example, in patients 
with an obviously greater risk of hemor-
rhage than of thromboembolism. The ure-
mic patients present an increased risk of 
hemorrhage due to vessel wall and platelet 
abnormalities and the presence of factors 
that inhibit the normal platelet adhesion 

and aggregation mechanisms. However, 
oral anticoagulant therapy is not considered 
automatically contraindicated in uremic 
hemodialyzed patients.1,2

Moreover, the clinical use of vitamin 
K antagonists as anticoagulants has been 
related, not only with the high risk of bleed-
ing, but also with low bone mineral density 
and increased risk of fracture. Vitamin K 
dependent proteins not only regulate blood 
coagulation but also other physiological 
processes such as bone metabolism, vascular 
calcifi cation, cell growth, and apoptosis, and 
can lead to unexpected side effects.3-6AQ;5 
In this study, 4 uremic hemodialyzed 
patients who received oral anticoagulation 
treatment and presented with bone fracture 
are described. The association between 
coumarins derivatives and bone damage is 
analyzed.

Patient Description
In our renal unit about 140 uremic hemo-
dialysed patients are treated. From these 
patients, 11 are undergoing oral antico-
agulant treatment. Over the last 2 years, 
5 patients presented with bone fractures 
and 4 of them had received an oral anti-
coagulant. The hemodialysis procedure 
was regularly carried out 4 hours 3 times 
weekly with bicarbonate dialysate solution 
and low-molecular-weight heparin. The 
main characteristics of these 4 patients are 
described in Table I.

Discussion

Oral anticoagulation therapy is recom-
mended in patients with an elevated risk of 
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Clinical Perspectives

clot formation. The most common indica-
tions for oral anticoagulation treatment are 
atrial fi brillation, deep venous thrombosis, 
and prosthetic valves. However, oral anti-
coagulation therapy is often underused 
because of a fear of bleeding occurring due 
to over-anticoagulation and to some other 
serious complications, especially in elderly 
patients.1,2,7

Clinicians know that the use of couma-
rins decreases the tendency of blood to clot 

by the inhibition of the vitamin K depen-
dent �-carboxylation of clotting factors 
(II, VII, IX, X). However, the clinical use 
of vitamin K antagonists has been related 
to low bone mineral density and increased 
risk of fracture.4,6,7

In published studies, there have been 
discrepancies in the results found on the 
effects of vitamin K antagonists on bone.
AQ;6 The disagreement is whether the high 
fracture risk is due to a direct pharmaco-

logical effect or due to the disease neces-
sitating treatment. The majority of the data 
suggests that vitamin K antagonists exert 
harmful effects on bone.4-6

Poor vitamin K status must be regard-
ed as a serious risk factor for increased 
post-menopausal bone loss and for artery 
calcifi cation, especially in diabetes, end-
stage renal failure, and aging. The specifi c 
role of vitamin K in bone metabolism is 
not well defi ned, so the consequences of 

TABLE I. Main characteristics of the study patients (n = 4).

Characteristics Patients

1 2 3 4

Sex F F M M

Age (years) 71 76 81 83

Weight (kg) 67 67 87 66

Height (cm) 160 163 170 164

Nephropathy Diabetic nephropathy pyelonephritis glomerulonephritis Diabetic nephropathy

Duration of HD (months) 43 26 25 102

Last year mean value of:

   Calcium (mg/dL) 9.6 8.8 8.2 8.6

   Phosphate (mg/dL) 4.2 4.2 5.3 4.0

   PTH (pg/mL) 640 58 260 250

   Hct (%) 35 35 34 41

   Alk. phosphatase 206 216 133 130

   Calciphylaxis Yes No No No

Bone fracture Lumbar vertebra Femoral neck Femoral neck Femoral neck

Atrial fi brillation � � � �

Valve prosthetic � � � �

Medication EPO EPO EPO EPO
Insulin

Acenocoumarol
Paricalcitol
Cinacalcet

Sodium 
Thiosulfate

Phosphate binders
Vitamins B
Carnitine

Verapamil
Acenocoumarol

Phosphate binders
Vitamins B
Carnitine

Amiodarone
Acenocoumarol

Paricalcitol
Nifedipine

Phosphate binders
Vitamins B
Carnitine

Insulin
Acenocoumarol

Phosphate binders
Vitamin D
Vitamins B
Carnitine

Hct, hematocrit; PTH, parathyroid hormone
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oral anticoagulant use on bone quality are 
also unclear. Interestingly, coumarin deriv-
atives inhibit the action of vitamin K for 
�-carboxylation of osteocalcin and matrix 
Gla-protein (MGP). The non-carboxylated 
osteocalcin cannot bind calcium effec-
tively and under-carboxylated MGP has 
been associated with arterial calcifi cation. 
Studies have demonstrated that subjects 
on long-term oral anticoagulant treatment 
have more signifi cant arterial and heart 
valve calcifi cation than the control popula-
tion. In addition, vitamin K might directly 
reduce bone resorption due to decreased 
prostaglandin E2 synthesis and osteoclast-
like cell formation, while vitamin K treat-
ment has been shown to decrease urinary 
excretions of hydroxyproline which is a 
marker of bone resorption in post-meno-
pausal women.4,6-8

The clinical characteristics of our 4 
hemodialysed patients with bone fracture, 
are as follows: Patients were exposed to 
oral anticoagulation for more than 2 years; 
are uremic hemodialysed; and elderly. 
As mentioned above, these categories of 
patients present poor vitamin K status. By 
consensus, the dose of coumarin deriva-
tives was decreased to approximately 50% 
in octogenarians in comparison to younger 
patients.

Patients with end-stage renal failure 
have been found to be at an increased risk 
for bone fracture and low mineral density. 
Of the hemodialysed uremic patients, 5% 
to 10% receive oral anticoagulants.2,3,7,9 
Moreover, a high number of uremic hemo-
dialysed patients were found to have low 
serum vitamin K and this is associated with 
increased bone fractures and elevated intact 
parathyroid hormone. Very little vitamin K 
is stored in the body because it is metabo-
lized in the liver. So, dietary defi ciency 
and comorbidities of ageing and uremic 
patients may lead to vitamin K depletion. 
All these factors may contribute to a high 
risk of bone fracture.7,10,11

Some reports suggest that vitamin K 
supplementation in patients undergoing oral 
anticoagulant treatment should improve the 
stability of anticoagulation properties and 
protect the patient from bone damage and 
arterial calcifi cation.4,8,11,12AQ;7 Vitamin K 
may also play a protective role against age-
related bone loss. In Japan, the incidence 
of hip fracture is lower than in Europe and 

United States. One explanation may be that 
the Japanese consume natto, a food very 
rich in menaquinone-7 (K2).13AQ;8

In conclusion, uremic hemodialysed 
patients may present serious complica-
tions when treated with coumarin-derived 
anticoagulants. The main complications 
are hemorrhage, increased risk for bone 
fracture, and a high prevalence of arterial 
calcifi cation with calciphylaxis. Before the 
recommendation of these drugs to uremic 
and elderly patients a rigorous evaluation of 
the risks versus benefi ts is needed, in order 
to optimize patient selection for the safe 
use of oral anticoagulant therapy.
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box window. DO NOT correct the text by typing directly on the PDF page.

5. Go through your entire article using the NOTES tool as described in Step 4.

6. When you have completed the corrections to your article, go to File/Export/Annotations (in
Acrobat 4.0) or Document/Add a Comment (in Acrobat 6.0). 

7. When closing your article PDF be sure NOT to save changes to original file.

8. To make changes to a NOTES file you have exported, simply re-open the original PDF
proof file, go to File/Import/Notes and import the NOTES file you saved. Make changes and re-
export NOTES file keeping the same file name.

9. When complete, attach your NOTES file to a reply e-mail message. Be sure to include your
name, the date, and the title of the journal your article will be printed in.


