
THE JOURNAL OF

FAMILY
PRACTICE
THE JOURNAL OF

346 VOL 58, NO 7 / JULY 2009  THE JOURNAL OF FAMILY PRACTICE

IN THIS ARTICLE

If Mary Jo were your patient, what 
would you do? 

With some 30.6 million outpatient 
prescriptions dispensed in the United 
States in a single year,1 warfarin is among 
the nation’s most commonly prescribed 
medications. It is also a dangerous drug. 
Warfarin’s anticoagulant and antithrom-
botic effects occur through its ability to 
inhibit the enzymes responsible for the 
reduction of vitamin K—an essential 
cofactor in the normal production of 
vitamin K-dependent clotting factors II, 
VII, XI, and X and anticoagulant factors 
protein C and S. In the presence of war-
farin, these clotting factors are produced 
in a partially carboxylated state with re-
duced or absent biological activity. The 
result is a hypocoagulability that can be 
life-threatening. 

Given the sheer number of patients 
receiving warfarin therapy and the po-
tential for hemorrhage and other adverse 
effects, primary care physicians need to 
be familiar with evidence-based recom-
mendations for managing warfarin-
induced hypocoagulation. This review 
will help ensure that when you see pa-
tients like Mary Jo, you’ll be prepared to 
take the best approach to reversing their 
hypocoagulable state. 

What to do when warfarin 
therapy goes too far 
Warfarin is certainly a lifesaver—but it can also lead to 

potentially fatal hypocoagulability. Here we recommend 

best reversal options based on the type of bleed. 

Practice recommendations
•  For patients with an elevated 

international normalized ratio (INR) 

with mild or no bleeding, withhold 

the warfarin and recheck INR in 

1 to 2 days; if INR >5, add oral 

vitamin K supplementation (C). 

•  For major bleeding and elevated 

INR, hospital admission, vitamin K, 

fresh frozen plasma, and frequent 

monitoring are needed (B). 

•  Emergent situations call for 

hospitalization, clotting factor 

replacement, and vitamin 

K administered by slow 

intravenous infusion (A). 

Strength of recommendation (SOR)

A  Good-quality patient-oriented evidence

B Inconsistent or limited-quality patient-oriented evidence

C  Consensus, usual practice, opinion, disease-oriented 
evidence, case series 

I feel weak,” reports Mary Jo, a 67-year-
old patient who scheduled today’s ap-
pointment when she began noticing 

black, tarry stools 2 days ago. Her chart 
reveals that she’s on warfarin therapy for 
chronic atrial fi brillation, and today’s labs 
show a hematocrit of 18 and an interna-
tional normalized ratio (INR) of 6. 
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❚  Which patients face 
the highest risk?

The reported incidence of bleeding in pa-
tients taking warfarin varies signifi cantly, 
but is generally in the range of 1% an-
nually.2 Among those who develop war-
farin-related major bleeds, however, the 
fatality rate may be as high as 13.4%.3

The risk of bleeding is highest in the 
fi rst 30 days of warfarin therapy,3 and 
increases exponentially once the INR ex-
ceeds 5.4 Other risk factors include:

•  age (the risk increases to about 5% 
per year for patients >75 years)5 

• hypertension
• cerebrovascular disease 
• ischemic stroke
• a history of bleeds.6-8

Multiple medications and herbal 
substances can interfere with warfarin 
therapy. Some agents work by augment-
ing warfarin’s effect; others, such as anti-
platelet agents, directly increase the risk 
of bleeding through unrelated mecha-
nisms; still others may counteract war-
farin therapy by enhancing coagulation. 
Ask patients on warfarin therapy to tell 
you everything they’re taking, including 
all over-the-counter medications, supple-
ments, and prescription drugs. TABLE 1 

lists herbal substances with the potential 
to increase or decrease INR. A compre-
hensive list of drugs that can interact 
with warfarin is available at http://www.
drugs.com/drug-interactions/coumadin_
d00022.html.

❚  When reversal is needed, 
how best to achieve it? 

The options for reversing warfarin-
induced anticoagulation include with-
holding 1 or more doses of warfarin and 
providing vitamin K supplementation and 
clotting factor replacement, as needed. 
The decision of which combination to use 
is based on both the urgency (TABLE 2) and 
completeness of reversal required (target 
INR range) and the risk of thrombosis 
when the anticoagulation is reversed.9

Vitamin K is actually a group of lipid-
soluble chemicals that are necessary for 
the production of functional carboxyl-
ated clotting factors II, VII, IX, and X. 
Vitamin K1 (phytonadione), which is 
available in food and as a supplement, 
is the particular chemical that competes 
with warfarin. When it is used as a re-
versal agent, phytonadione is generally 
referred to simply as vitamin K. 

The oral route of vitamin K is pre-
ferred, but its effect is delayed because 
of the time required for absorption and 
production of factors. Thus, a slow 
(15-30 min) infusion of intravenous 
(IV) vitamin K should be used if rever-
sal is needed within 6 hours—or oral 
therapy is unavailable. Avoid subcutane-
ous administration; it is not reliable and 
may take up to 72 hours to reverse the 
INR.10-12 Intramuscular (IM) administra-
tion of vitamin K should also be avoided 
in patients taking warfarin because of 
concerns about hematoma formation, al-
though a 2003 study of patients in teach-
ing hospitals found that the IM route is 
used about 10% of the time.13 

The optimal dose of vitamin K var-

The risk of 
bleeding is 
highest in the 
fi rst 30 days of 
warfarin therapy.
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ies, based on patient-specifi c factors such 
as comorbidities, metabolic and genetic 
variation, weight, age, and liver function. 
Doses as low as 0.5 mg IV or 1 mg oral 
vitamin K have been effective in reversing 
an elevated INR to a therapeutic range 
in nonlife-threatening situations.11,14,15 
The American College of Chest Physi-
cians (ACCP), which issued new guide-
lines in 2008, recommends doses of 
<5 mg for an INR >5 but <9 if there is a 
high risk of bleeding;  5 to 10 mg is the 
recommended dose for all patients with 
an INR ≥9. In cases of signifi cant bleed-
ing, a dose of 10 mg IV is recommended.16 
Excessive vitamin K supplementation 
may lead to warfarin resistance, making 
it necessary to use much higher doses of 
warfarin down the road to achieve thera-
peutic INR levels.  

Fresh frozen plasma (FFP) replaces 
functional vitamin K-dependent clotting 
factors that are decreased in patients 
taking warfarin. The suggested dose is 
15 mL/kg,17,18 but patients must be moni-

tored with coagulation laboratory values 
to assess the amount needed. One unit 
of FFP is roughly 250 mL, which corre-
sponds to roughly 250 units of clotting 
factors.

FFP works to offset coagulopa-
thy quickly. But because the plasma is 
frozen, it has to be thawed and blood 
type-matched, which is time-consuming. 
FFP transfusion also may be associated 
with infections, although the risk is gen-
erally believed to be minimal.17 Other 
limitations in using FFP include the large 
volume of fl uid that must be adminis-
tered—with the attendant risk of fl uid 
overload—and the possibility of signifi -
cant infusion reactions that may require 
slowing the infusion rate.19

Prothrombin complex concentrate 
(PCC) is pooled from donor plasma and 
lyophilized to a powder. It is then reconsti-
tuted for clotting factor replacement, and 
is available through the pharmacy rather 
than the blood bank.20 PCC is dosed in 
international units of factor IX, although 
it includes proportional amounts of fac-
tors II, VII, and X and proteins C and S. 
The typical recommended dose is 30 to 
50 U/kg.20,21 

Although PCC contains human co-
agulation factors, it does not involve the 
same risks of fl uid overload or infectious 
transmission as FFP. It can be given IV 
over 5 to 10 minutes. The risk of throm-
bogenicity has been reported in patients 
with hemophilia who receive PCC,22 but 
studies of PCC use in warfarin reversal 
have not shown this adverse effect.23,24 

Data from the use of PCC for the treat-
ment of hemophilia suggest that the risk 
of thromboembolic events begins with 
daily doses >200 U/kg. There is limited 
information about the safety of giving 
PCC to patients with mechanical valve 
replacement, pregnant women, and those 
in other high-risk situations. 

Recombinant activated factor VII 
(rFVIIa) is also effective in reversing ele-
vated INR.25,26 It replaces 1 of the clotting 
factors that is decreased in anticoagu-
lated patients (factor VII), but the sig-

Herbal substances that may affect INR38-40

INCREASE INR DECREASE INR

Angelica root

Anise

Arnica fl ower

Asafoetida

Bogbean

Boldo-fenugreek

Borage seed oil

Bromelain

Capsicum

Celery

Chamomile

Clove

Dashen

Devil’s claw

Dong quai

Feverfew

Fish oil

Garlic

Ginger

Ginkgo

Goldenseal

Horse chestnut

Licorice root

Lovage root

Lycium barbarum 

   (wolfberry)

Meadowsweet

Onion

Papain

Parsley

Passionfl ower 

Poplar

Quassia

Quilinggao

Red clover

Rue

Sweet clover

Turmeric

Vitamin E

Willow bark

Coenzyme Q10

Ginseng

Green tea

St. John’s wort

TABLE 1

FAST TRACK

Subcutaneous 
administration 
of vitamin K is 
unreliable; use 
oral therapy, 
if possible, or  
IV administration 
to reverse 
hypocoagulation. 
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FAST TRACK

A wide range of 
medications and 
herbal products 
can interfere with 
warfarin therapy, 
so it is essential 
to ask patients to 
tell you everything 
they’re taking.  

nifi cance of not replacing factors II, IX, 
and X is unknown.27 The recommended 
quantity of rFVIIa ranges from a single 
dose of 1200 mcg to weight-based dos-
ing (10-160 mcg/kg).25,28-30 (IV vitamin K 
and FFP are also given in emergent situ-
ations in which rFVIIa is administered.) 
Thrombogenicity is a possible complica-
tion with the use of rFVIIa, but data are 
scarce regarding the incidence of adverse 
effects. 

Neither PCC nor rFVIIa has US 
Food and Drug Administration approv-
al for use in reversing warfarin-induced 
anticoagulation. Their use for this pur-
pose may be warranted only in situations 
that threaten life or limb, and must be 
guided by clinical judgment.

Severity of bleeding 

as a treatment guide 

Studies of methods used to reverse war-
farin’s anticoagulation effect are diffi cult 
to compare because of a lack of a stan-
dardized approach to the classifi cation 
of bleeds.18,31,32 We’ve used the following 
classifi cation system, modifi ed from that 
of Fihn et al,31 to avoid confusion and in-
form treatment decisions:

•  Minor bleed: Reported, not requir-
ing additional testing

•  Major bleed: Requiring medical 
evaluation and inpatient treatment 
and/or blood transfusion

•  Life-threatening bleed: Leading 
to cardiac arrest, surgical/angio-
graphic intervention, or irrevers-
ible sequelae (loss of limb/sight). 

Here’s how to put this classifi cation 
system—and the ACCP’s 2008 guide-
lines for managing patients with elevated 
INR16 (FIGURE)—into action: 

In the case of minor bleeding and el-
evated INR, withhold the next 1 to 2 
doses of warfarin.16 If the patient is con-
sidered high risk, give oral vitamin K in 
small amounts (1-2.5 mg). Keep in mind 
that excessive amounts of vitamin K will 
promote warfarin resistance. 

Ask the patient to return to your of-
fi ce in 1 or 2 days for a recheck of INR. 

If it remains elevated, give another dose 
of vitamin K. Warfarin may need to be 
restarted at a lower dose depending on 
the clinical situation.17,32

In cases of major bleeding and elevat-
ed INR, stop the warfarin, give vitamin 
K (the administration route will be based 
on clinical presentation and the urgency 
of reversal), and arrange for factor re-
placement and hospital admission.16 Use 
FFP, if possible, because more is known 
about its safety than the safety of PCC 
or rFVIIa.  That said, the choice of fac-
tor replacement should be based on the 
urgency of reversal and on clinical 
condition.16,33,34 

INR should be rechecked immediate-
ly after factor replacement. Because co-
agulation factors have varied half-lives, 
INR should be checked daily for the next 
4 days to confi rm that it remains at a 
therapeutic level.16

In cases of life-threatening bleeding, 
stop the warfarin, give 10 mg vitamin K 
IV, and replace clotting factors.16 PCC 
should be considered because it will re-
verse the anticoagulation in the shortest 
amount of time, without limitations as-
sociated with fl uid status, blood type-
matching, or infusion reaction.35,36 While 
the risk of thrombosis needs to be evalu-
ated in each high-risk circumstance, the 
use of either PCC or rFVIIa, depending 
on availability, is appropriate for a life-
threatening bleed.29,37 

How fast? Reversal agents and time of action32

SPEED/TYPE OF REVERSAL REQUIRED WHAT TO USE

Rapid (complete; within 

10-15 minutes)

PCC or rFVIIa + vitamin K IV

Fast (partial) FFP + vitamin K IV

Prompt (4-6 hours) Vitamin K IV

Slow (within 24 hours) Oral vitamin K

Ultra-slow (over a period of days) Omit warfarin dose (no vitamin K)

FFP, fresh frozen plasma; PCC, prothrombin complex concentrate; rFVIIa, recombinant 

activated factor VII.   

TABLE 2

C O N T I N U E D
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Reversal of warfarin-induced anticoagulation 

FIGURE

FFP, fresh frozen plasma; INR, international normalized ratio; IV, intravenous; PCC, prothrombin complex concentrate; 

rFVIIa, recombinant activated factor VII.

 Adapted from: Ansell J et al. Chest. 2008.
16

 

MAJOR
Major bleeding or 
surgery within 24 

hours

LIFE-THREATENING
Hemorrhage judged 

as acutely life-, limb-, 
or sight-threatening 

or urgent surgery 
within 5 hours

MINOR
No bleeding or minor 
bleeding; no surgery 

or invasive procedures 
required

Hospital admission

• Hold warfarin.

•  Order PCC 
25-50 U/kg.

•  Order vitamin K 
IV 10 mg.

•  Repeat dose of PCC 
if next INR >1.5. 

•  May consider rFVIIa 
in place of PCC.

•  Omit 1-2 doses 
of warfarin.

•  Consider restarting 
warfarin at lower 
dose when in 
therapeutic range.

•  Consider a dose of 
oral vitamin K, based 
on INR: 
  -  if INR >5 but < 9, 

1-2.5 mg

     -  if INR ≥ 9, 
2.5-5 mg

•  Recheck INR in
1-2 days. 

•  Repeat dose of 
vitamin K if 
necessary. •  Check INR daily 

while patient is 
hospitalized.

•  Restart warfarin if 
appropriate after 
discussion with 
patient.

•  Discharge patient 
when clinically 
stable. 

• Hold warfarin.

• Administer vitamin K.

•  If serious bleeding, 
recommend vitamin 
K IV 10 mg slow 
infusion.

•  If reversal needed 
for procedure:
 -  if INR <9, vitamin K 

1-5 mg PO/IV

    -  if INR ≥9, vitamin K  
5-10 mg IV.  

•  Administer FFP 
15 mL/kg.

•  Repeat FFP if INR is 
not in desired range 
immediately follow-
ing administration.

•  May consider PCC 
or rFVIIa, depending 
on urgency.

•  Check INR after 
FFP or PCC 
administration.

•  Check INR daily 
while patient is 
hospitalized.

Hospital admission

Closely monitor as 
outpatient. 

Schedule outpatient 
follow-up. 
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❚  Classifying—and 
treating—our patient

Based on our classifi cation system, we 
determined that Mary Jo had major 
bleeding: She needed inpatient monitor-
ing, with the possibility of a blood trans-
fusion, but her condition was not life-
threatening. She was hospitalized imme-
diately. Her warfarin was withheld and 
she was given vitamin K IV and FFP to 
reverse her hypocoagulable state. 

Once Mary Jo’s hypocoagulable state 
was reversed, which took about 4 hours, 
she was evaluated and found to have a 
small bleeding ulcer. The ulcer was cau-
terized, and her condition remained sta-
ble. A detailed investigation of possible 
reasons for the patient’s elevated INR did 
not reveal any causes. Three days after the 
cauterization, Mary Jo was started back 
on a lower dosing schedule of warfarin. 
She was discharged after a 5-day stay, 
with instructions to return to the clinic in 
5 days for continued monitoring. ■
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FAST TRACK

While fresh 
frozen plasma 
can offset 
coagulopathy 
rapidly, the time 
needed for 
thawing and 
blood type-
matching must 
be taken into 
account. 
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