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Warfarin causes extensive vascular calcification 
leading to increased systolic blood pressure and 
pulse pressure in rats, may be associated with 
increased valvular and coronary calcifications 
in man, and possibly worsens hypertension in 
high-risk patients, particularly in those with dia-
betes mellitus or uncontrolled hypertension. The 
authors evaluated blood pressure and intensity 
of antihypertensive therapy over 36 months in a 
cohort of 58 patients with diabetes and hyper-
tension on warfarin and 58 control subjects 
with diabetes and hypertension not on warfarin. 
The results demonstrate that warfarin therapy 
at conventional doses does not increase systolic 
blood pressure or pulse pressure in patients with 
diabetes and hypertension. (J Clin Hypertens. 
2007;9:256–258) ©2007 Le Jacq

Isolated systolic hypertension is prevalent in 55% 
to 80% of Americans older than 60 years and is 

associated with substantial cardiovascular morbid-
ity and mortality.1 The pathogenesis of isolated 

systolic hypertension is closely linked to arterial 
stiffness,1 which is associated with calcification of 
the arterial media.2 One of the most potent inhibi-
tors of vascular calcification in vivo is matrix Gla 
protein (MGP).3 Vascular calcification and sys-
tolic hypertension occur in rats given high doses 
of warfarin—a process presumed to be related to 
warfarin’s inhibition of vitamin K regeneration and 
thus low levels of active MGP.3,4

In humans, long-term warfarin therapy is asso-
ciated with increased valvular and coronary cal-
cification seen on computed tomography5 and 
increased calcium deposition on histopathologic 
examination of aortic valves.6 It is therefore pos-
sible that warfarin-induced arterial calcification 
may lead to systolic hypertension in humans as 
well. We recently performed a post hoc analysis 
of a randomized clinical trial of warfarin in atrial 
fibrillation and demonstrated that there was no 
effect on blood pressure (BP) or pulse pressure 
(PP) after 24 months of warfarin therapy in all trial 
participants.7 A subgroup analysis suggested, how-
ever, that patients with underlying hypertension or 
diabetes mellitus (DM) receiving warfarin might 
have increased systolic BP and PP compared with 
controls.7 In the present study, we tested these sub-
groups separately and hypothesized that long-term 
warfarin therapy leads to increased systolic BP and 
PP in older men with DM and hypertension.

METHODS
We performed an historical cohort study of male 
patients with a diagnosis of DM and hypertension 
who were on warfarin therapy for 3 years or longer. 
Patients on dialysis or receiving anticoagulation for 
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a prosthetic valve were excluded. Fifty-eight war-
farin patients were matched by age (identical year) 
to 58 control patients with DM and HTN but who 
were not receiving warfarin. The indications for 
warfarin therapy were atrial fibrillation (75%), 
deep venous thrombosis and pulmonary embolism 
(8%), and cardiomyopathy with poor ejection 
fraction (3%).

The primary end point was the change in BP at 
follow-up; a secondary end point was the change 
in antihypertensive medications at follow-up 
based on the World Health Organization’s (WHO) 
“defined daily doses” (DDD) guidelines (available 
at: http://www.whocc.no/atcddd).

RESULTS
Results are summarized in the Table. The subjects 
were 74±8 years of age in both groups and were fol-
lowed for 24 to 36 months. Baseline characteristics 
were comparable for both groups, with the excep-
tion of a higher prevalence of heart failure, coronary 
disease, and cerebrovascular disease in the warfarin 
group. Warfarin doses were not obtained; interna-
tional normalized ratios (INRs) ranged between 2 
and 3. As shown in the Table, results indicate that 
BP parameters were actually lower in the warfarin 
group at baseline, presumably due to the higher 
doses of antihypertensive therapy (higher DDD). 
These lower levels remained throughout the fol-
low-up period of 36 months. No BP difference was 
observed between the 2 groups (change in systolic BP 
–8.2±23 mm Hg in the warfarin group vs –3.6±21 
mm Hg in controls [P=.29]; change in diastolic BP 
–5.5±12 mm Hg in the warfarin group vs –1.4±13 
mm Hg controls [P=.09]; change in PP –2.6±18 mm 
Hg in the warfarin group vs –2.2±17 mm Hg in con-
trols [P=.9]; change in DDD 1.1±2 in the warfarin 
group vs 1±1.6 in controls, [P=.79]). When changes 
in systolic BP or PP at follow-up were analyzed in a 
multiple regression model adjusting for the variables 
that differed at baseline, the only variable that pre-
dicted the change was baseline systolic BP (data not 
shown). In other words, warfarin therapy did not 
result in progressive changes in BP or in the need 
for more aggressive BP-lowering therapy during the 
3-year follow-up.

DISCUSSION
Our results indicate that warfarin does not have 
any significant effect on BP in this group of older 
men with DM and hypertension. There are several 
possible explanations for the disparity between our 
hypothesis and the study results. First, MGP might 
not be as important in human vascular calcification 

Ta
bl

e.
 B

lo
od

 P
re

ss
ur

e 
Le

ve
ls 

an
d 

In
te

ns
ity

 o
f A

nt
ih

yp
er

te
ns

iv
e T

he
ra

py
 (D

D
D

) D
ur

in
g 

Fo
llo

w
-U

p
N

O.
 O

F 
PA

TI
EN

TS
SB

P, 
M

M
 H

G
D

BP
, M

M
 H

G
PP

, M
M

 H
G

D
D

D
, T

OT
AL

 P
ER

 D
AY

W
AR

FA
RI

N
C

ON
TR

OL
W

AR
FA

RI
N

C
ON

TR
OL

W
AR

FA
RI

N
C

ON
TR

OL
W

AR
FA

RI
N

C
ON

TR
OL

W
AR

FA
RI

N
C

ON
TR

OL
Ba

se
lin

e
58

58
13

6±
17

 
14

5±
19

* 
77

±1
0

77
±1

1
59

±1
3

67
±1

6
3.

2±
2.

5
1.

8±
1.

6†
12

 m
on

th
s

56
57

13
6±

14
 

14
1±

15
* 

75
±1

0
77

±1
0

61
±1

3
64

±1
2

4.
2±

2.
7

2.
4±

2.
1†

24
 m

on
th

s
54

57
13

1±
15

 
13

9±
16
† 

74
±1

0
76

±1
0

57
±1

4
63

±1
6

4±
2.

4
2.

6±
2.

1†
36

 m
on

th
s

48
57

12
8±

14
 

14
1±

15
†

71
±9

76
±9

56
±1

2
65

±1
3

4.
3±

2.
7

2.
8±

2.
1†

D
at

a 
ar

e 
pr

es
en

te
d 

as
 m

ea
n 

± 
SD

. *
P<

.0
5 

vs
 w

ar
fa

rin
. †

P<
.0

1 
vs

 w
ar

fa
rin

. D
D

D
 in

di
ca

te
s d

ef
in

ed
 d

ai
ly

 d
os

es
 o

f a
nt

ih
yp

er
te

ns
iv

e 
ag

en
ts 

ac
co

rd
in

g 
to

 th
e 

W
or

ld
 H

ea
lth

 O
rg

an
iza

tio
n 

C
ol

la
bo

ra
tin

g 
C

en
tre

 fo
r D

ru
g 

St
at

ist
ic

s M
et

ho
do

lo
gy

; S
BP

, s
ys

to
lic

 b
lo

od
 p

re
ss

ur
e;

 D
BP

, d
ia

sto
lic

 b
lo

od
 p

re
ss

ur
e;

 a
nd

 P
P, 

pu
lse

 p
re

ss
ur

e.
 

The Journal of Clinical Hypertension® (ISSN 1524-6175) is published monthly by Le Jacq, a Blackwell Publishing imprint, located at Three Enterprise Drive, Suite 401, Shelton, CT 06484. Copyright ©2007 by Le Jacq. All rights reserved. 
No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without permission in writing 
from the publishers. The opinions and ideas expressed in this publication are those of the authors and do not necessarily reflect those of the Editors or Publisher. For copies in excess of 25 or for commercial purposes, please 
contact Karen Hurwitch at KHurwitch@bos.blackwellpublishing.com or 781-388-8470.

®



THE JOURNAL OF CLINICAL HYPERTENSION VOL. 9  NO. 4  APRIL 2007258

as it is in rats. Second, rats studied in the warfarin 
model of systolic hypertension received 15 mg of 
warfarin per 100 g of body weight (10.5 g/d in a 
70-kg man), a significantly higher dose than what 
our patients received. Lastly, the 4 weeks of warfarin 
therapy required to produce calcification in rats with 
a normal life expectancy of 2 to 3.5 years could rep-
resent a significantly longer time than our follow-up 
period of 36 months. More significant BP changes 
might have been detected with longer follow-up.

There are limitations to this study. Because this 
was a retrospective study, BP measurements were 
not performed under standardized conditions. This 
could have led to both type I and type II errors. 
Confounding factors such as data on serum cal-
cium and phosphorus levels and supplementation 
with vitamin D and calcium were not readily avail-
able in all patients and were thus not considered. 
These factors are known to mediate calcification. 
Our population was limited predominantly to 
Caucasian older men; thus, these results might not 
be applicable to the general population. Finally, 
we did not measure arterial calcification or arterial 
stiffness, only its surrogate, PP. These pathophysi-
ologic changes could have occurred, but may not 
have resulted in measurable BP changes.

In summary, we failed to confirm previous 
observations7 that warfarin leads to worsened 
systolic hypertension and increased PP in patients 
with DM and hypertension. In this cohort study, 
warfarin therapy in conventional doses for 3 years 
did not result in increased BP or a greater need for 
antihypertensive therapy.
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