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Service Médecine A, Hôpital Lariboisière, Paris, France

Contents
Abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325
1. Studies of Concomitant Use of Oral Anticoagulants and Paracetamol (Acetaminophen) . . . . . . . 327

1.1 Studies Conducted with Warfarin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327
1.2 Studies Conducted with Phenprocoumon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329
1.3 Studies Conducted with Coumarin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329
1.4 Studies Conducted with Acenocoumarol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329
1.5 Studies Conducted with Several Oral Anticoagulants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329

2. Physiopathological Hypotheses for a Potential Interaction Between Oral Anticoagulants and
Paracetamol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330

3. Methodological Limitations of the Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331
4. Recommendations and Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331

Paracetamol (acetaminophen) is the analgesic and antipyretic therapy of choiceAbstract
for patients receiving oral anticoagulation. It is widely used by patients in both
prescription and over-the-counter products, resulting in frequent co-prescription
with oral anticoagulants, especially in elderly patients. Indeed, older patients are
the most likely to receive this combination of drugs because indications for both
oral anticoagulation and analgesic therapy increase with age.

For many years reports have presented evidence both for and against the idea
that paracetamol may potentiate the anticoagulant effect of oral anticoagulants,
thus increasing haemorrhagic risk in patients receiving this combination of drugs.
This issue has continued to be a matter of debate in recent publications. No clear
practical conclusion can be drawn from the studies because of methodological
bias and the lack of clinical relevance. No prospective, randomised study assess-
ing the effect of paracetamol on the anticoagulant effect of oral anticoagulants as
used in clinical practice (i.e. the types of patients and dosages used in clinical
practice) are available in the literature. The implications are considerable since on
the one hand, the ingestion of paracetamol may be a cause of altered anticoagula-
tion in patients who regularly take oral anticoagulation and who may have a
haemorrhagic risk factor; and on the other hand, paracetamol might be the
analgesic drug of choice that can be used without the need for any restrictions in
patients receiving oral anticoagulant drugs. A comprehensive search of Medline
and EMBASE for studies and case reports from 1966–2002 was performed in
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order to review the available literature on the interaction between paracetamol and
oral anticoagulant drugs.

In conclusion, the potential interaction between oral anticoagulant drugs and
paracetamol is an important unanswered question, due to the growing incidence of
the concomitant use of these drugs and the possible bleeding implications. The
association between paracetamol and the occurrence of excessive INR values
remains controversial due to lack of prospective clinical studies assessing the
effect of the prescription of paracetamol in patients receiving long-term oral
anticoagulation in clinical conditions. Such a study is currently ongoing.

Oral anticoagulation is highly effective in treat- intact, having no effect on platelet aggregation and
ing and preventing thromboembolism. The major bleeding time compared with placebo and cause less
complication is the occurrence of bleeding.[1] Some gastropathy than NSAIDs.[5] No significant differ-
risk factors that predispose patients to bleeding have ence in prothrombin times (PT) was observed in 24
been identified, such as the intensity of the anticoag- healthy volunteers on stable doses of warfarin who
ulant effect (assessed by the International Normal- were randomised to receive either celecoxib 200mg
ized Ratio [INR]), the length of therapy and the twice daily or placebo for 7 days.[4] In a cross-over
concomitant use of drugs that interfere with oral study carried out in 27 patients, the effect of three
anticoagulation.[1,2] In particular, the risk for intra- dosages of rofecoxib (12.5, 25 and 50 mg/day on the
cranial haemorrhage, the most feared complication anticoagulant effect of a single dose of warfarin was
of anticoagulation, increases dramatically at an INR assessed: an 8% increase in INR was observed with
of >4.[3] the combination of warfarin plus rofecoxib 25 mg/

Elderly patients are the most prone to receive day, but there were no clinical implications.[6]

concomitant oral anticoagulant and analgesic ther- Nevertheless, COX-2 inhibitors can not be re-
apy. Indeed, the incidence of medical conditions commended as first-line analgesic therapy in elderly
requiring oral anticoagulation and analgesic therapy patients receiving oral anticoagulation since bleed-
both increase with age. The incidence of indications ing events and increases in INR have been reported
for oral anticoagulation increase with age (venous in patients receiving concomitant oral anticoagula-
thromboembolism, atrial fibrillation) as well as con- tion and COX-2 inhibitors (rofecoxib and cele-
ditions causing pain (the most frequent in the elderly coxib), especially the elderly.[7-9] The US FDA has
are cancer and rheumatoid diseases).[4] Therefore, requested a change in the product labelling for cele-
the choice of the analgesic drug is of critical impor- coxib and rofecoxib: it must now include a precau-
tance in this population. tion about monitoring anticoagulant activity, partic-

Aspirin (acetylsalicylic acid) and NSAIDs en- ularly during the first few days after initiating or
hance the risk of bleeding associated with oral anti- changing celecoxib therapy, in patients receiving
coagulants by inhibiting platelet function; and they warfarin.[10,11]

can also produce gastric erosions that increase the
Paracetamol (acetaminophen) is currently the an-risk of upper gastrointestinal bleeding.[1,2]

algesic and antipyretic therapy of choice for patientsCyclo-oxygenase (COX)-2 inhibitors are a new
receiving oral anticoagulation.alternative therapy to NSAIDs in those patients who

In the US, paracetamol is the most frequentlyhave pain due primarily to associated inflammatory
ingested medication.[12] It is widely used by patientsstates. They seem to be an attractive alternative
in both prescription and over-the-counter products,analgesic therapy since they selectively inhibit
resulting in frequent co-prescription of paracetamolCOX-2, with anti-inflammatory and analgesic

properties; they allow COX-1 activity to remain and oral anticoagulants.
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Some reports suggest that even modest amounts to low levels of evidence related to the design and
of paracetamol can potentiate the anticoagulant ef- the methodology of the study. The methodological
fect of oral anticoagulants, thus increasing the characteristics of the trials, the number of subjects
haemorrhagic risk in patients receiving both and the dosage used for each study are presented in
drugs.[12] The ingestion of paracetamol may be an table I.
under-recognised and common cause of altered an-
ticoagulation in patients who regularly take oral 1.1 Studies Conducted with Warfarin
anticoagulation.[13]

Hylek et al.[13] conducted a prospective case-A comprehensive search of Medline and EM-
control study in an anticoagulation therapy unit inBASE for studies and case reports from 1966–2002
order to identify factors associated with an INR >6was carried out in order to review the available
in case patients and appropriate control subjectsliterature on the interaction between oral anticoagu-
(mean age was 70 years) who had been administeredlants and paracetamol. The trials needed to address
warfarin for >1 month, whose target INR wasone or more of the following items: analgesic, para-
2–3.[13] The 93 case patients had an INR >6 (rangecetamol, oral anticoagulation, bleeding, INR. All
6.1–29.8) and the 196 controls had an INR betweenmethodological schemes were considered for inclu-
1.7–3.3. Case and controls patients did not differ insion in this review.
terms of age, sex, race, indication for anticoagula-The primary objective of the study is to assess the
tion therapy, length of warfarin therapy, dosage ofdata for and against the occurrence of a potentiation
warfarin or INR value preceding the study period.of the anticoagulant effect of oral anticoagulation
Fifty-two cases (56%) and 70 controls (36%) report-with paracetamol in clinical conditions, according to
ed taking paracetamol in the week preceding thethe level of evidence provided by the trial in ques-
study INR. There was a dose-dependent relationshiption.
between the intake of >7 paracetamol tablets per
week and an increased risk for an INR >6 (the1. Studies of Concomitant Use of Oral
adjusted relative odds [OR] was 3.5 [95% CI 1.2,Anticoagulants and
10] for intake of 2275mg to 4549mg paracetamolParacetamol (Acetaminophen)
per week and 6.9 [95% CI 2.2, 21.9] for 4550mg to

The hypothesis that paracetamol potentiates the 9099mg per week). For patients who reported taking
anticoagulant effect of oral anticoagulants has been the equivalent of at least 4 regular-strength (325mg)
a matter for debate for 30 years.[14,15] Conflicting paracetamol tablets per day for >1 week, the odds of
data have been reported in studies with widely varia- having an INR >6 were increased 10-fold above
ble methodologies and clinical relevance (from ob- those taking no paracetamol (95% CI 2.6, 37.9).
servational and retrospective studies to case reports, Other risk factors independently associated with an
experimental studies in healthy subjects and in vitro elevated INR were advanced malignancy, taking
models). However, as yet no prospective random- new drugs known to potentiate warfarin, taking
ised trial assessing the influence of paracetamol on more warfarin than prescribed, decreased oral intake
the anticoagulant effect of oral anticoagulants in and diarrhoea.
clinical conditions has been published. In a prospective, double-blind, cross-over study,

Basically, observational studies in patients have 15 healthy male volunteers receiving a stable dose
revealed a dose-dependent enhancement of the anti- of warfarin with a target prothrombin time (PT) ratio
coagulant effect of oral anticoagulants (most often of 1.35–1.5 were randomised to receive 2 weeks
warfarin) by paracetamol while pharmacodynamic each of paracetamol 4 g/day or placebo. Significant
studies in healthy subjects have not. elevation of the PT was observed (>1.75 times the

Reports available in the literature will be re- ratio in 7 of 15 subjects compared with 1 in the
viewed for each oral anticoagulant drug, from high placebo group; >20% from baseline, p = 0.02). The

 2004 Adis Data Information BV. All rights reserved. Drug Safety 2004; 27 (5)
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Table I.  Characteristics of studies investigating the effect of paracetamol (acetaminophen) on oral anticoagulation. The trials are presented according to the oral anticoagulant drug
used and the level of evidence presented by the trial

Oral Methodology Paracetamol Duration of the No. of subjects Evaluation criteria Results
anticoagulation dosage (mg) association

Hylek et al.[13] W for more than Prospective, 325 – ≥1.3 g/day 1–4 wks 93 pts; 196 INR Odds for INR >6

1mo, INR 2–3 case-control (mean: 6.7 g/wk) controls ↑10-fold for ≥9.1 g/wk

Rubin et al.[16] W, stable dose; Prospective, 4 g/day 2 wks 15 healthy PT ↑20% (7 of 15 pts); ↑2

PT ratio 1.35–1.5 randomised volunteers times the control (5 of 15

double-blind pts)

Udall[17] W, stable dose for Prospective, 3.25 g/day 2 wks 10 healthy PT No difference

at least 2 wks patient own-control volunteers

Kwan et al.[18] W, single dose Pharmacokinetic, 4 g/day 1 day and 2 wks 20 healthy PT, factor VII No difference

of 20mg prospective volunteers

Fattinger et al.[19] P, stable dose Prospective, 2.22 g/day 5 days 54 pts; 180 INR, daily dose No difference;

case-control controls phenprocoumon dose

lower with paracetamol

(3.2mg vs 3.6mg, p =

0.077)

Boeijinga et al.[20] C Prospective, 500mg q4d 3 wks 20 healthy Thrombotest ↑14% by wk 1

randomised, volunteers

double-blind

Antlitz et al.[14] W, A, C, P Prospective, 650mg q4d 4 wks 12 pts; 50 PT ↑5.3 sec by wk 3

randomised, controls

double-blind

cross-over

650mg q4d 2 wks 50 pts/controls PT ↑3.6 sec by wk 2

(cross-over)

Anlitz and Awalt[15] P, W Prospective, 650mg; 2 dosages 1 day 20 healthy PT No difference

randomised, given 4h apart volunteers

double-blind

A = anisidione; C = coumarin; INR = International Normalised Ratio; P = phenprocoumon; PT = prothrombin time; pts = patient; q4d = four times daily; sec = seconds; W =

warfarin; ↑ = increase.
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potentiating effect was detected after 7 days of para- in INR values between the 2 groups (0.3, 95% CI
cetamol intake and peaked at 12.5 days.[16] 0.6, 0.1) was observed, while the mean daily phen-

procoumon dose was slightly lower in the paraceta-In a prospective study, ten healthy subjects with
mol comparison group (3.2mg versus 3.6mg, p =stable warfarin dosages for at least 2 weeks were
0.077). There was no significant dose-dependentgiven paracetamol 3.25 g/day for 2 weeks and
interaction of paracetamol on the anticoagulant ef-served as their own pre-treatment controls. No dif-
fect of phenprocoumon (p = 0.2), at a dosage of 222ference in PT was observed.[17]

± 651 mg/day for 3 days.[19]The effect of a pretreatment with paracetamol on
the anticoagulant response to a single-dose of warfa-

1.3 Studies Conducted with Coumarinrin 20mg was studied in a pharmacokinetic drug-
interaction study performed in 20 healthy volun- In a prospective, double-blind, parallel, placebo-
teers. On three occasions, volunteers were given a controlled study randomising 20 volunteers taking
single-dose of warfarin 20 mg: alone, after 1 day of coumarin to receive paracetamol 500mg four times
paracetamol 4 g/day, and after 2 weeks of paraceta- daily or placebo for 3 weeks, a significant increase
mol 4 g/day. The pharmacodynamic response to a in ‘thrombotest’ times of 14% occurred within 1
single dose of warfarin, assessed by PT and factor week of administration of paracetamol (p < 0.05)
VII concentration up to 96 hours remained un- compared with subjects receiving placebo.[20]

changed irrespective of the intake of paracetamol.[18]

1.4 Studies Conducted with AcenocoumarolThree case reports reporting an interaction be-
tween warfarin and paracetamol have been pub-

One case has demonstrated potentiation of the
lished: one case of haematuria and gingival bleeding

effect of acenocoumarol by concomittant paraceta-
on warfarin with enhanced PT,[21] one case of retro-

mol. The patient had a stable INR (average 2.46) on
peritoneal haematoma (with increased INR) on war-

acenocoumarol 2 mg/day and paracetamol 1–2 g/
farin[22] and one case of an abrupt increase of INR

day. Thirteen days after stopping paracetamol the
after taking paracetamol in a patient on warfarin,

INR decreased to 1.62, and 1.67 after another week.
which occurred again after reintroduction of parace-

One week after paracetamol 1 g/day was restarted
tamol, with a concomitant decrease of factor VII

the INR was 2.02 and a week later it was 2.01.[24]
level.[23]

1.5 Studies Conducted with Several
1.2 Studies Conducted Oral Anticoagulants
with Phenprocoumon

In a prospective double-blind placebo-controlled
Phenprocoumon is widely used in some countries study, 112 patients on stable doses of oral anticoagu-

of continental Europe. In the only study of the effect lation (warfarin, anisindione, coumarin, phen-
of paracetamol on the action of this agent, phen- procoumon) were assigned to the following regi-
procoumon-treated patients with at least one INR men: 50 subjects served as controls and continued
determination in at least 4 days were consecutively on anti-coagulation only; 12 received paracetamol
divided into two groups according to the use, or not, for 4 weeks (650mg four times/day), and 50 re-
of at least 1300 mg/day paracetamol in the 3 days ceived the same dosage of paracetamol or placebo
preceding the INR determination.[19] The patients in for 2 weeks in a cross-over fashion.[14] Patients
the paracetamol group (n = 54; mean age 65 years) receiving warfarin and paracetamol for 4 weeks had
received paracetamol 2220 ± 651 mg/day on aver- a significant increase in PT of 5.3 seconds by week 3
age, and the median duration of exposure was 5 (p = 0.05) compared with the control period and
days; the comparison group contained patients with- patients in the cross-over groups experienced an
out paracetamol exposure during a hospital stay (n = increase in PT of 3.6 seconds by week 2 (p < 0.05)
180; mean age 64 years). No significant difference compared with the control 2 weeks.

 2004 Adis Data Information BV. All rights reserved. Drug Safety 2004; 27 (5)
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In a prospective, double-blind, placebo-control- may be caused by the inhibition of vitamin K-
led study of 20 subjects, two doses of paracetamol dependent activation of coagulation factors (by in-
650mg given 4 hours apart given to ten of the hibiting gamma carboxylation). But this study does
patients receiving stable dosages of oral phen- not reflect clinical conditions since the median para-
procoumon and sodium warfarin did not interfere cetamol dosage was 20g, which is much higher than
with the PT or with the anticoagulant effect of the usual therapeutic dosage. So, the hypothetical
warfarin.[15] mechanism cannot be extrapolated to clinical situa-

tions.Most of the above studies were carried out in
patients on warfarin therapy who were given parace- Both warfarin and paracetamol undergo hepatic
tamol 2 to 3.2 g/day concomitantly for periods of 2 metabolism and are metabolised to various degrees
to 3 weeks. The effect of paracetamol on the antico- by cytochrome P450 (CYP) 1A2 and CYP3A4. The
agulant effects of other oral anticoagulant drugs has mechanism by which the anticoagulant effect of
been evaluated less frequently. The existence of an warfarin (and other oral anticoagulants) may be
interaction between paracetamol and the whole cou- potentiated by paracetamol is unclear.
marin pharmacological class is possible[25] but can Commercially available warfarin is a racemic
not be established with available reports because of mixture of R- and S-enantiomers. S-warfarin is
the lack of methodological relevance. So, possible much more potent and is predominantly metabolised
mechanisms have been suggested to account for the to 7-hydroxywarfarin by CYP2C9 and to a smaller
interaction. extent by CYP3A4 whereas R-warfarin is metabol-

ised by CYP1A2, CYP2C19, and CYP3A4.[27] The
2. Physiopathological Hypotheses for a normal metabolism of warfarin, which occurs via
Potential Interaction Between Oral hepatic CYP, is a complex mechanism that can be
Anticoagulants and Paracetamol competitively and noncompetitively inhibited by

many medications.
Whyte et al.[26] observed that paracetamol may

At therapeutic dosages, paracetamol is metabol-increase INR: they studied patients who were admit-
ised by CYP1A2, CYP2E1, and CYP3A4.[27-29] Inted to a regional toxicology treatment centre with
addition, paracetamol may be an unrecognised butparacetamol poisoning and with INR measurements
clinically significant inhibitor of CYP3A4[30] (basedand without potentially confounding co-ingestion or
on observations from in vitro experiments). Sincehepatic injury. Exposed and non-exposed (control)
paracetamol is neither a substrate nor an inhibitor ofcohorts were recruited from admissions with parace-
CYP2C9, the predominant route for the metabolismtamol and psychotropic drug poisoning, respective-
of warfarin, the findings of a striking, dose-depen-ly. After exclusions, there were 143 admissions and
dent increase of anticoagulant effect by paracetamol205 estimations of INR. Retrospective analysis
is subject to caution.showed that 50% of all patients and 66% of those

Several potential explanations have been for-with an extrapolated 4-hour paracetamol concentra-
warded,[31] without a clear conclusion.tion >150 mg/L had an abnormal INR at some time.

INR showed a time- and dose-dependent increase. First, CYP2C9 exhibits polymorphisms affecting
In the prospective part of the study, which involved warfarin administration (in up to 25% of Cauca-
30 exposed patients and eight controls, INR was sians).[19] Certain alleles cause an individual to be-
significantly higher in exposed patients than in con- come a poor metaboliser of warfarin, which may
trols (1.36 versus 1.17; p = 0.004); functional factor shift the metabolism of S-warfarin towards CYP3A4
VII was also lower in exposed patients than in and therefore increase the significance of metabolic
controls (58% versus 110%; p = 0.003). Factor IX interferences involving CYP3A4. Secondly, parace-
was also lower (p = 0.02). This small rise in INR tamol may competitively inhibit metabolism of R-
after paracetamol poisoning without hepatic injury warfarin by one or both isoenzymes, thus prolong-

 2004 Adis Data Information BV. All rights reserved. Drug Safety 2004; 27 (5)
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ing the serum half-life of R-warfarin. Thirdly, the determined in controlled study conditions and are
discrepant observations in the literature regarding affected by both pharmacokinetic and pharmacody-
the clinical significance of the interaction may de- namic variables. This review should be considered
pend on the clinical conditions of the subjects.[27] an exploratory review of the subject.
With ageing, there is a decrease in CYP2E1 activity; In clinical studies, the evidence for the presence
paracetamol might be metabolised preferentially by or absence of an interaction was assessed using
CYP1A2, and CYP3A4 over CYP2E1.[32] Other- variable criteria (INR, PT, Factor VII), which makes
wise, conditions predisposing to tissue hypoxia or comparisons between studies very difficult and haz-
arterial hypertension may result in increasing the ardous. Studies performed in healthy volunteers do
metabolism of paracetamol by CYP2E1, CYP1A2 not represent patients with visceral impairments and
and CYP3A4.[33-37] polypharmacy. In vitro studies are only indicative

Clinically inconsistent reports or studies about and try to provide an explanation for the mechanism
the potentiation of the anticoagulant effect of oral of the interaction but they are far from clinical
anticoagulation by paracetamol continue to be regu- conditions and do not take into account in vivo
larly published, without clear conclusion and clear concentrations, therapeutic interferences and hepat-
recommendation for the clinician. This paradoxical ic polymorphisms.
situation can be explained by the lack of prospective Finally, prospective cross-over studies per-
randomised trials assessing the effect of the intro- formed in patients on warfarin and receiving full-
duction of paracetamol on the anticoagulant effect dose paracetamol (4g daily) are not available. We
of each oral anticoagulant drug. have undertaken such a study, which is ongoing.

3. Methodological Limitations of 4. Recommendations and Conclusions
the Studies

The question of an interaction between paraceta-
Differences in study design are a possible expla- mol and the anticoagulant effect of oral anticoagu-

nation for the divergent results from previous stud- lant drugs is of importance in clinical practice and
ies. If a drug interaction occurs only in a so-far-as- may have implications for therapy since these medi-
yet unidentified small subgroup of susceptible indi- cations are often used concomitantly, especially in
viduals, a case-control design would preferentially the elderly. The occurrence of an interaction may
include susceptible individuals among the cases and have direct practical implications for the clinician
not the controls and thus detect a difference, where- and the patient since the bleeding risk induced by
as only a few susceptible individuals would be in- oral anticoagulants drugs may be increased.
cluded in a cohort study and thus no difference The question of whether there is a potentiation of
would be detected.[19] effect by paracetamol on oral anticoagulant drugs

Case-control studies must address concerns remains unanswered. If such an effect exists, the
about bias. The primary concern of selection bias is second remaining question is the size of this inter-
minimised by nesting the case-control study with a action, which may vary individually and according
known population.[13] However, this method is sus- to the timing of administration: prolonged use of
ceptible to more bias than randomised controlled paracetamol increases the effect of warfarin but
trials or cohort studies.[38] even a short course of paracetamol-containing com-

In addition, it is difficult to draw definitive con- pounds can lead to a rapid rise in the INR.[39] In the
clusions based on data obtained in retrospective case report by Bell,[25] the administration of parace-
study; the possibility of another undefined con- tamol to a patient who had been receiving a stable
founding factor can not be overlooked. The fact is dose of warfarin was found to increase the INR
that there is the potential for pharmacodynamic in- within 18 to 48 hours, while Kwan et al.[18] and
teractions because dose-response relationships are others concluded that brief exposure to paracetamol
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332 Mahé et al.

for patients receiving stable dosages of warfarin is References
1. Hirsch J, Dalen JE, Anderson DR, et al.  Oral anticoagulants:safe, but they did not address the effect of prolonged

mechanism of action, clinical effectiveness, and optimal thera-
exposure. Results can not be extrapolated to patients peutic range. Chest 2001; 119: 8S-21S

2. Levine MN, Raskob G, Landefeld S, et al.  Haemorrhagictaking long-term, high-dose paracetamol.[40]

complications of anticoagulant treatment. Chest 2001; 119:
In order to conclude if paracetamol exerts a sig- 108S-21S

3. Hylek EM, Singer DE. Risk factors for intracranial haemorrhagenificant influence on the anticoagulant effect of war-
in outpatients taking warfarin. Ann Intern Med 1994; 120:

farin or not (and if it does, on the size and the dose- 897-902
4. Davis MP, Srivastava M. Demographics, assessment and man-dependence of the effect), we are conducting a ran-

agement of pain in the elderly. Drugs Aging 2003; 20 (1):domised trial assessing the effect of paracetamol for 23-57
14 days on INR in patients receiving a stable dose of 5. Meagher EA. Balancing gastroprotection and cardioprotection

with selective cyclo-oxygenase-2 inhibitors: clinical implica-oral anticoagulation with a target INR between 2–3.
tions. Drug Saf 2003; 26 (13): 913-24

Practical conclusions for the clinician will be drawn. 6. Karim A, Tolbert D, Piergies A, et al.  Celecoxib does not
significantly alter the pharmacokinetics or hypoprothrombine-While waiting for these results, since paraceta- mic effect of warfarin in healthy subjects. J Clin Pharmacol
2000; 40: 655-63mol does not inhibit platelet function and cause

7. Schwartz JI, Bugianesi KJ, Ebel DL, et al.  The effect ofgastrointestinal bleeding, it is still much safer to use
rofecoxib on the pharmacodynamics and pharmacokinetics of

than aspirin and other NSAIDs for patients taking warfarin. Clin Pharmacol Ther 2000; 68: 626-36
8. Mersfelder TL, Stewart LR. Warfarin and celecoxib interaction.warfarin.[1,2] Because of a lack of a safer alternative

Ann Pharmacother 2000; 34: 325-7
and a definitive response to all the questions, if a 9. Haase KK, Rojas-Fernandez CH, Lane L, et al.  Potential

interaction between celecoxib and warfarin. Ann Pharma-patient being treated with an oral anticoagulant drug
cother 2000; 34: 666-7requires an analgesic or antipyretic drug, paraceta-

10. US Food and Drug Administration safety alert [online]. Avail-
mol should still be the drug of choice but the dose able from URL: http://www.fda.gov/medwatch/safety/1999/

celebr.htm [Accessed 1999 Jun]and duration of therapy should be as low as possible
11. Josefson D. FDA warns Merck over its promotion of rofecoxiband monitored carefully (<1.3 g/day for 2 weeks if [news]. BMJ 2001; 323: 767

possible).[26,31] 12. Woodwell DL. National Ambulatory Medical Care Survey:
1996 summary. Hyattsville (MD): National Center for Health

In any case, it is recommended that the anticoag- Statistics; 1997. Advance Data from Vital and Health Statis-
tics, No.295ulant effect of oral anticoagulant drugs be closely

13. Hylek EM, Heiman H, Skates SJ, et al.  Acetaminophen andmonitored in the case of paracetamol co-administra- other risk factors for excessive warfarin anticoagulation.
JAMA 1998; 279: 657-62tion. In France, the health authorities recommend

14. Antlitz AM, Mead Jr JA, Tolentino MA. Potentiation of oralmonitoring INR twice weekly during concomitant
anticoagulant therapy by paracetamol. Curr Ther Res Clin Exp

treatment with oral anticoagulants and paracetamol. 1968; 10: 501-7
15. Antlitz AM, Awalt LF. A double blind study of paracetamolIndeed, the anticoagulant response is individual (the

used in conjunction with oral anticoagulant therapy. Curr Ther
reduction in coagulation factors and increase in INR Res Clin Exp 1969; 11: 360-1

16. Rubin RN, Metzer RL, Budzynski AZ. Potentiation of an-did not occur in all patients) and there is a relatively
ticoagulation effects of warfarin by paracetamol (tylenol) [ab-narrow therapeutic window (target INR of between
stract]. Clin Res 1984; 32: 698a

2–3).[1,2] In addition, there are many drug-drug inter- 17. Udall JA. Drug interference with warfarin therapy. Clin Med
1970; 77: 20-5actions with oral anticoagulant therapy: medications

18. Kwan D, Bartle WR, Walker SE. The effects of paracetamol oncan prevent, alter, or enhance the activity of oral pharmacokinetics and pharmacodynamics of warfarin. J Clin
Pharmacol 1999; 39: 68-75anticoagulation.[1,2]

19. Fattinger K, Frisullo R, Masche U, et al.  No clinically relevant
drug interaction between paracetamol and phenprocoumon
based on a pharmacoepidemiological cohort study in medicalAcknowledgements
inpatients. Eur J Clin Pharmacol 2002; 57: 863-7

20. Boeijinga JJ, Boerstra EE, Ris P, et al.  Interaction between
paracetamol and coumarin anticoagulants [letter]. LancetNo sources of funding were used to assist in the prepara-
1982; I: 506tion of this review. The authors have no conflicts of interest

21. Bartle WR, Blakely JA. Potentiation of warfarin anticoagulation
that are directly relevant to the contents of this review. by paracetamol [letter]. JAMA 1991; 265: 1260

 2004 Adis Data Information BV. All rights reserved. Drug Safety 2004; 27 (5)



Effect of Paracetamol on Oral Anticoagulation 333

22. Andrews FJ. Retroperitoneal haematoma after paracetamol in- 34. Bonkovsky HL, Kane RE, Jones DP, et al.  Acute hepatic and
creased anticoagulation. Emerg Med J 2002; 19: 84-5 renal toxicity from low doses of paracetamol in the absence of

alcohol abuse or malnutrition: evidence for increased suscepti-23. Gebauer MG, Nyfort-Hansen K, Henschke PJ, et al.  Warfarin
bility to drug toxicity due to cardiopulmonary and renal insuf-and paracetamol interaction. Pharmacotherapy 2003; 23: 109-
ficiency. Hepatology 1994; 19: 1441-812

35. Schlant RC, Sonnenblick EH, Katz AM. Pathophysiology of24. Bagheri H, Bernhard NB, Montastruc JL. Potentiation of the
heart failure. In: Alexander RW, Schlant RC, Fuster V, editors.acenocoumarol anticoagulant effect by paracetamol [letter].
Hurst’s the heart. 9th ed. New York: McGraw-Hill Inc,1998:Ann Pharmacother 1999; 33: 506
710

25. Bell WR. Acetaminophen and warfarin: undesirable synergy.
JAMA 1998; 279: 702-3 36. Newman JH, Ross JC. Chronic cor pulmonale. In: Alexander

RW, Schlant RC, Fuster V, editors. Hurst’s the heart. 9th ed.26. Whyte IM, Buckley NA, Reith DM, et al.  Acetaminophen
New York: McGraw-Hill Inc,1998: 1746causes an increased international normalized ratio by reducing

functional factor VII. Ther Drug Monit 2000; 22: 742-8 37. Mason JW. Classification of cardiomyopathies. In: Alexander
RW, Schlant RC, Fuster V, editors. Hurst’s the heart. 9th ed.27. Lehmann DE. Enzymatic shunting: resolving the paracetamol -
New York: McGraw-Hill Inc,1998: 2031-8warfarin controversy. Pharmacotherapy 2000; 20: 1464-8

38. Riser J, Gilroy C, Hudson P, et al.  Acetaminophen and risk28. Black M. Acetaminophen hepatotoxicity. Gastroenterology
factors for excess anticoagulation with warfarin [letter]. JAMA1980; 78: 382-92
1998; 280: 69629. Slattery JT, Gerhard L. Acetaminophen kinetics in acutely

poisoned patients. Clin Pharmacol Ther 1979; 25: 184-95 39. Fitzmaurice DA, Murray JA. Potentiation of the anticoagulant
effect of warfarin. Postgrad Med J 1997; 73: 439-4030. Thummel KT, Lee CA, Kunze KL, et al.  Oxidation of paraceta-

mol to N-acetyl-p-aminobenzoquinone imine by human CYP 40. Amato MG, Bussey H, Farnett L, et al.  Acetaminophen and risk
3A4. Biochem Pharmacol 1993; 45: 1563-9 factors for excess anticoagulation with warfarin. JAMA 1998;

280: 695-631. Shek KL, Chan LN, Nutescu E. Warfarin-paracetamol drug
interaction revisited. Pharmacotherapy 1999; 19: 1153-8

32. Tanaka E. In vivo age-related changes in hepatic drug-oxidising
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