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This patient’s anticoagulation control fluctuated, despite appropriate changes in  
warfarin therapy, until vitamin K supplementation was added to his daily regimen.

The vitamin K antagonist war-
farin is the most frequently 
prescribed oral anticoagu-
lant in the world. Yet some 

patients receiving warfarin therapy 
have unpredictable and uncontrol-
lable fluctuations in their inter-
national normalized ratio (INR), 
despite aggressive management by 
anticoagulation clinics and dedicated 
practitioners. In fact, up to half of all 
patients taking warfarin fail to main-
tain an INR within their target thera-
peutic range.1,2 Such INR fluctuations 
have been attributed to a host of fac-
tors, including concurrent medica-
tions, comorbidities, noncompliance 
with drug regimen, patient variabil-
ity, physical activity, illness, alcohol 
consumption, smoking, and genetic 
polymorphisms. But often, the INR 
response to warfarin can be erratic 
with no discernable change in any of 
these factors.

Dietary vitamin K intake—a vari-
able that often is overlooked—can 
play a major role in influencing a pa-
tient’s anticoagulant response to war-
farin.3 Although recent studies have 

demonstrated that oral vitamin K sup-
plementation can stabilize INR fluc-
tuations in patients in whom all other 
varying factors have been accounted 
for, many anticoagulation practitio-
ners are unaware of this valuable tool. 
We report a patient who required 
daily vitamin K supplementation to 
stabilize his warfarin therapy and 
maintain a therapeutic INR. 

PATIENT HISTORY AND  
EXAMINATION
The patient, a 44-year-old white 
male, had been receiving anticoagula-
tion therapy for stroke prophylaxis 
for 33 years, secondary to receiv-
ing an aortic heart valve transplant 
with a Bjork-Shiley mechanical heart 
valve after developing rheumatic 
fever at the age of 11 years. The pa-
tient was enrolled in our anticoag-
ulation clinic in January 2004. For 
the next 24 months (January 2004 
to January 2006), his INR fluctuated 
between the lower and upper limits 
of his therapeutic range (2.5 to 3.5). 
No hemorrhage or thrombosis was 
evident during the fluctuations. The 
patient’s INRs were achieved with a 
warfarin regimen of 60 mg to 70 mg 
per week.  

The patient led a relatively healthy 
and active lifestyle, with moder-
ate social alcohol consumption, no 
smoking, and no herbal or dietary 

supplementation. His medical history 
was unremarkable with the exception 
of the rheumatic fever during child-
hood. He received no drug therapy in 
addition to warfarin. To our knowl-
edge, he had no known drug aller-
gies or genetic abnormalities with 
cytochrome P-450 isoenzymes that 
would inhibit or induce metabolism 
of warfarin (although the latter had 
not been tested).

Between January 2006 and Feb-
ruary 2007, the patient continued 
to follow up in the anticoagulation 
clinic, returning a total of 21 times. 
His INR was within therapeutic range 
only 26% of the time during this pe-
riod. Despite appropriate changes 
in anticoagulation therapy—includ-
ing warfarin dosage adjustments 
and continued education of factors 
known to affect the stability of anti-
coagulation while on warfarin—the 
patient’s INR did not remain within 
therapeutic range for any 2 consecu-
tive visits. Most of his visits resulted 
in a notation of “no known reason 
for INR fluctuation” in his medical  
record. 

The patient’s provider estimated 
that his dietary intake of vitamin K 
generally remained consistent, with 
the exception of 1 week prior to a 
follow-up visit when his dietary in-
take decreased, leading to an increase 
in his INR to 4.0. Additional reports 
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of changes in vitamin K intake were 
minimal and did not coincide with 
changes in his INR.

Counseling was provided to the 
patient during each clinic visit regard-
ing the risks associated with subther-
apeutic INRs, supratherapeutic INRs, 
and medication changes. The patient 
also was informed on the importance 
of consistent vitamin K intake, medi-
cation compliance, and consistency 
in alcohol consumption.

TREATMENT COURSE
In February 2007, the patient’s INR 
was supratherapeutic at 5.5. At this 
time, daily vitamin K supplementation 
was discussed with the patient and vi-
tamin K 100 mcg/day was added to 
his regimen in an attempt to stabilize 
INR fluctuation. He returned for fol-
low-up 1 week later and his INR was 
within therapeutic range at 3.2. At his 
next 2 clinic visits, in April and May 
2007, his INR was therapeutic at 2.8 
and 3.4, respectively—the first time 
his INR remained within therapeutic 
range for 2 consecutive visits. 

The patient continued the regimen 
of warfarin 10 mg/day along with oral 
vitamin K 100 mcg/day, and his INR 
remained within therapeutic range 
for 3 consecutive months. At his visit 
in June 2007, however, his INR was 
2.2; this decrease was attributed to a 
missed dose of warfarin the day prior 
to the appointment. The warfarin and 
vitamin K regimen was continued 
and, 2 weeks later, his INR returned 
to within therapeutic range at 2.6. 
Overall, after initiation of daily oral 
vitamin K, his INR remained within 
therapeutic range 85% of the time (6 
of 7 visits).

DISCUSSION
Although warfarin offers significant 
protection and treatment for throm-
boembolic events, it also can lead 
to serious, life-threatening compli-

cations. Fortunately, when warfarin 
therapy is managed properly, such 
complications may decrease by as 
much as 85%.4  

It has been demonstrated that 
fluctuations in dietary vitamin K in-
take can produce variability in INR 
response to warfarin.3 Therefore, pa-
tients are advised to maintain a steady 
intake of vitamin K-containing foods 
while receiving warfarin therapy. In 
addition, some patients with unstable 
anticoagulant response to warfarin 
have been shown to consume lower 
amounts of vitamin K than do their 
stable counterparts, suggesting that 
a higher (and steadier) intake of vi-
tamin K leads to larger body stores 
of the vitamin and more reliable an-
ticoagulation control.5 Lower daily 
vitamin K intake can result in rapid 
depletion of body stores and can lead 
to variable active clotting factor pro-
duction and fluctuating anticoagula-
tion control.

Increasing vitamin K stores in the 
body can stabilize INR fluctuations, 
particularly in patients who have 
accounted for all other possible fac-
tors.6  Ford and colleagues showed 
that supplementation of vitamin K 
100 mcg/day significantly reduced 
INR SD (P < .05) and increased the 
proportion of patients within their 
target range by an absolute 25% (rel-
ative 76% increase).7 Similarly, Reese 
and colleagues showed an increase in 
the percentage of INRs within thera-
peutic range in response to daily sup-
plementation of vitamin K 100 mcg.8  

For these reasons, recently pub-
lished American College of Chest 
Physicians practice guidelines (rec-
ommendation 2B) call for daily oral 
vitamin K (100 mcg to 200 mcg) in 
patients with variable INRs in whom 
all other routine measures have been 
adjusted.4   

A recent prospective study ob-
served patients with unstable anti-

coagulation control—as defined by 
an SD greater than 0.5 with at least 3 
warfarin dosage changes in the previ-
ous 6 months.1 Seventy patients con-
sented to participate in the study and 
were randomly assigned to receive 
either vitamin K 150 mcg/day or pla-
cebo for 6 months. Stability of INR 
control was compared with the previ-
ous 6 months before randomization 
and was evaluated for a change in the 
SD of INR fluctuation and the per-
centage of time INR remained within 
therapeutic range. 

Compared with placebo, vita-
min K supplementation resulted in 
a significant decrease in SD of INR 
fluctuation (–0.24 ± 0.14 vs –0.11 
± 0.18, respectively; P < .001) and a 
significant increase of time in thera-
peutic range (15% ± 20% vs 26% ± 
20%, respectively; P < .01). Overall, 
anticoagulation control improved in 
33 of 35 patients who received vita-
min K supplementation. Anticoagula-
tion control in the placebo group also 
improved, but not as significantly as 
in the vitamin K supplementation 
group. Daily warfarin dosage require-
ments in patients who received vita-
min K supplementation increased by 
16% 1 week after the study began.

IN SUMMARY 
We present a case in which add-
ing vitamin K 100 mcg/day to the 
warfarin regimen of a patient with 
unstable INRs yielded significant im-
provement in anticoagulation con-
trol. By increasing vitamin K stores in 
the body, anticoagulation control can 
be improved in patients whose low 
vitamin K intake has been associ-
ated with unstable INRs. Addition of 
vitamin K supplementation to anti-
coagulation therapy should be moni-
tored closely as the patient’s INR can 
decrease within 7 days, requiring 
an average warfarin dosage increase  
of 16%.� ●
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