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A patient’s response to warfarin is af-
fected by several factors such as the 
use of other drugs, disease states, 

age, dietary vitamin K, and genetic poy-
morphisms.1,2 Due to its hepatic metabo-
lism—most importantly, (S)-warfarin via 
the CYP2C9 isoenzyme of the cyto-
chrome P450 system—this anticoagulant 
has numerous drug interactions that are 
essential to consider. In addition to the 
major pathway, warfarin is also metabo-
lized by numerous minor pathways, 
CYP2C8, CYP2C18, CYP2C19, 
CYP1A2, and CYP3A4.1 Another key 
pharmacologic aspect of warfarin im-
pacting its pharmacodynamic properties 
is that it is highly protein-bound.1 The 
therapeutic effectiveness of warfarin is 
measured by the international normal-
ized ratio (INR). This review is focused 
on the effect of tobacco and marijuana 
on the response to warfarin.

INTERACTION WITH MARIJUANA
Marijuana has 4 major cannabinoid 

compounds, Δ9-tetrahydrocannabinol 

(THC), Δ8-THC, cannabinol, and can-
nabidiol.3,4 While the exact mechanism 
of the interaction between warfarin and 
marijuana is unknown, several theories 
have been proposed.

One theory centers on the interaction 
of metabolism within the cytochrome 
P450 system. One of the major cannabi-
noid compounds, cannabidiol, is known 
to be a weak inhibitor of CYP2C9, the 
major pathway for (S)-warfarin metabo-
lism. Inhibition of this pathway can 
cause an increase in warfarin concentra-
tions, thus leading to an increase in INR. 
Cannabidiol is also a potent inhibitor of 
CYP3A4. While CYP3A4 is described as 
a minor pathway for warfarin, inhibition 
of this pathway can also lead to an in-
creased concentration of warfarin, thus 
leading to an increased INR.5,6

An alternative theory is based on the 
fact that warfarin and Δ9-THC are both 
highly plasma protein-bound.3,7 Accord-
ingly, Δ9-THC has the potential to dis-
place plasma protein-bound warfarin, 
thus leading to an increase in warfarin 

concentrations and an increased INR.3,7

Yamreudeewong and colleagues4 de-
scribed a case depicting the impact of 
marijuana on a patient’s warfarin regi-
men. The patient had been on a stable 
warfarin dose for 11 years and was hospi-
talized for a gastrointestinal bleed. Five 
days before admission, the patient’s INR 
had been recorded as 3.2 at an anticoag-
ulation clinic. At admission, his INR had 
increased to 10.4; after treatment, it 
dropped to 1.8 the next day. Fifteen days 
after discharge, the patient was readmit-
ted, at which time his INR was 11.55, 
up from 1.94 as measured 6 days prior. 
At the time of this discharge, it had re-
turned to 1.14. The patient described an 
increase in marijuana use from 1 g/wk to 
2.5 g/wk throughout the period of the 2 
admissions. Based on the Drug Interac-
tion Probability Scale, the interaction 
was deemed to be probable. This case il-
lustrates the importance of monitoring 
patients vigilantly if they are using mari-
juana while on warfarin therapy.

With the increasing number of states 
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Table. Summary of the Possible Effect of Marijuana and Tobacco on Warfarin Metabolism and INR

Behavior Proposed Mechanism Effect

Marijuana use CYP2C9 inhibition and protein displacement Increased INR

Cigarette smoking Induces warfarin metabolism, thus decreasing warfarin concentration Decreased INR

Cigarette smoking cessation Increases warfarin concentration with normalization of CYP enzymes Increased INR

Smokeless tobacco use Increased intake of vitamin K Decreased INR

Smokeless tobacco cessation Decreased intake of vitamin K Increased INR
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that have legalized marijuana and the 
number of patients who require warfarin 
therapy, this potential interaction clearly 
warrants more investigation and con-
trolled studies.

INTERACTION WITH CIGARETTE SMOKING
While there is a paucity of data to de-

termine the clinical impact of smoking 
on warfarin, it is proposed that hydrocar-
bons in cigarette smoke induce CYP1A2, 
CYP1A1, and CYP2E1.8 The induction 
of these enzymes creates the potential for 
an increase in the concentration of war-
farin, thus leading to an increase in INR. 
In addition, carbon monoxide may in-
hibit CYP enzymes,9 but very limited 
data are available to determine the clini-
cal impact of these interactions. Initial 
publications have described no clinically 
significant difference in warfarin dosages 
between smokers and nonsmokers.8-11 
However, one recent study found that 
smoking was associated with higher war-
farin doses.12

Based on 3 published reports,9,13,14 
managing a patient after smoking cessa-
tion may be clinically important. After 
stopping smoking, the induction of war-
farin metabolism wanes, leading to an 
increase in warfarin concentration and an 
increase in INR. In a case reported by 
Evans and Lewis,9 a patient was on a 
warfarin dose of 58.75 mg/wk; after be-
ing stable for a month, his INR jumped 
to 5.5. The only change reported in this 
case was that the patient had stopped 
smoking tobacco. The patient was stable 
on the home dose for only a short time, 
and he had additional coagulopathies 
that could have impacted the warfarin 
response, but this case and 2 additional 
similar reported cases13,14 illustrate the 
importance of monitoring long-term 
smokers on warfarin therapy closely if 
they stop smoking.

INTERACTION WITH SMOKELESS TOBACCO
Tobacco is rich in vitamin K1 (phyllo-

quinone), which is found in green leafy 
vegetables.15 Ingestion of tobacco juice 
from smokeless or chewing tobacco thus 

is a significant source of vitamin K. A 
relatively large amount (1 kg) of smoke-
less tobacco ingestion is needed daily to 
surpass the recommended daily value of 
vitamin K.16 However, vitamin K is a fat-
soluble vitamin, so it can accumulate in 
heavy users. Due to the increase in vita-
min K intake, the effect of warfarin can 
be dampened, and the INR can decrease.

In a case reported by Kuykendall and 
colleagues,17 a patient in his 30s had used 
tobacco daily since the age of 12. He had 
been on long-term therapy with warfarin 
25-30 mg/d, but over 4.5 years, his INR 
had never stabilized greater than 2.0. Af-
ter a coagulopathy workup was negative, 
the patient decided to discontinue his 
tobacco use, and his INR increased from 
1.1 to 2.3 within a week of quitting.

While minimal supporting evidence is 
available, patients with a heavy use of 
smokeless tobacco may have increased 
vitamin K intake and a reduced response 
to warfarin.

KEY POINTS FOR YOUR PRACTICE
Concomitant use of warfarin and mar-

ijuana or tobacco has the potential to 
cause serious harm and can result in hos-
pitalization. Discussion of the use of any 
form of tobacco or marijuana should be 
discussed thoroughly with patients when 
managing their warfarin regimen. Due to 
the potential impact on INR, the use of 
marijuana or tobacco should not be tak-
en lightly in patients who are receiving 
warfarin therapy. Practitioners should be 
vigilant in asking appropriate questions 
to ensure that patients are truthful about 
their use of marijuana and tobacco so 
that appropriate steps can be taken to en-
sure their anticoagulation plans are ad-
justed accordingly. n
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