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Abstract. Objective: To present the case 
of warfarin-cloxacillin interaction that resulted 
in an increased international normalized ratio 
(INR). Case summary: A 70-year-old man had 
been treated with warfarin for atrial fibrillation. 
He was hospitalized because of superficial 
thrombophlebitis of the left median cubital 
vein, which developed after venipuncture. 
An antibiotic therapy with cloxacillin was 
initiated immediately after the admission. Two 
days later, INR value increased from baseline 
1.9 to 4.6. Anticoagulation therapy was dis
continued and INR value was measured daily. 
His INR remained high for the entire duration 
of antibiotic therapy. Three days after the 
cloxacillin therapy was discontinued, the INR 
decreased to the baseline value. Discussion: In 
the presented case, the temporal relationship 
between the administration of cloxacillin and 
increased INR suggests that the cloxacillin was 
responsible for the enhanced warfarin activity. 
According to the Drug Interaction Probability 
Scale, a causal relationship between the 
warfarin-cloxacillin interaction and increased 
INR value was rated “probable”. Conclusion: 
Interactions between warfarin and cloxacillin 
can result in serious adverse reactions. INR 
value should be closely monitored when 
patients are prescribed this combination of 
drugs.

Introduction

Warfarin is known for having numer-
ous drug and dietary interactions, which can 
lead to life threatening adverse reactions 
[1]. However, it is the most commonly used 
oral anticoagulant with established efficacy 
for the treatment and prevention of throm-
boembolic events [2]. We present a case of 
warfarin-cloxacillin interaction that resulted 
in an increased international normalized ra-
tio (INR).

Case report

A 70-year-old man was hospitalized in 
October 2010 because of superficial throm-
bophlebitis that developed after venipunc-
ture of the left median cubital vein. He had 
been treated with nebivolol and warfarin for 
atrial fibrillation since 2006. A target INR 
value had been maintained between 2.0 and 
3.0, with warfarin dose of 3 mg and 4.5 mg 
on alternate days. Drug compliance was es-
tablished through the review of patient’s 
medical records from his general practitioner 
and patient interview.

On admission, the patient presented with 
fever and redness and tenderness over the 
left median cubital vein. Doppler ultrasound 
showed no signs of deep vein thrombosis. 
Laboratory investigations revealed increased 
erythrocyte sedimentation rate (130 mm/h), 
C-reactive protein (220 mg/l), and fibrinogen 
(6.9 g/l) values. Hemoglobin concentration 
and white blood cell and platelet counts were 
normal as were prothrombin time and partial 
thromboplastin time, serum total protein, al-
bumin and globulin concentrations, kidney 
and liver function tests.

Therapy with nebivolol and warfarin was 
continued. An empiric i.v. antibiotic therapy 
with cloxacillin was initiated immediately 
after three blood samples for culture had 
been taken. A cloxacillin-sensitive Staphylo-
coccus aureus was isolated from the cultures 
after 24 h. Three days after the initiation of 
antibiotic therapy, the patient’s clinical con-
dition improved with regression of signs and 
symptoms of thrombophlebitis. Thus, i.v. 
antibiotic therapy was substituted with oral 
cloxacillin. Antibiotic therapy was discontin-
ued after 10 days of hospitalization.
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Two days after the cloxacillin therapy 
was introduced, the INR value increased 
from the baseline 1.9 to 4.6. Since there were 
no signs of hemorrhage, fresh frozen plasma 
and vitamin K were not administered [3]. 
Anticoagulation therapy was discontinued 
and INR value was measured daily. The INR 
values remained high for the entire duration 
of antibiotic therapy (Figure 1). Three days 
after the cloxacillin therapy had been discon-
tinued, the INR decreased to 1.8. The patient 
was restarted on warfarin 3 mg daily. Dur-
ing the 6-month follow-up, the therapeutic 
INR range of 2.0 – 3.0 was maintained with 
a daily warfarin dose of 4.5 mg.

Discussion

The literature does not provide strong 
evidence of the clinically significant interac-
tion between warfarin and penicillinase-re-
sistant penicillins. Several reports document 
warfarin-resistance in patients treated with 
dicloxacillin, nafcillin, and flucloxacillin [4, 
5, 6, 7, 8, 9, 10, 11]. This drug-induced war-
farin-resistance often develops within 7 days 
of starting antibiotic therapy. The suggested 
reason is an increase in the warfarin metabo-
lism induced by the antibiotics [12]. The 
warfarin-cloxacillin interaction causing a de-
crease in INR has been described in a single 
report [13]. The report presented warfarin-
resistance in a patient with endocarditis dur-
ing cloxacillin therapy. Induction of warfarin 
metabolism was the proposed mechanism of 

interaction, the same as with other penicillin-
ase-resistant penicillins [13]. No case reports 
have described warfarin-cloxacillin interac-
tion that resulted in an increased INR.

In the presented case, the temporal rela-
tionship between the administration of cloxa-
cillin and increase in the INR suggests that the 
cloxacillin was responsible for the increased 
warfarin activity. Other possible causes of 
changes in INR values were excluded on the 
basis of diagnostic test results and clinical 
course of the disease. Infection as a possible 
cause of increased INR was excluded because 
it was limited to the vein and subcutaneous 
tissue, and there was no evidence of systemic 
inflammatory response or disseminated intra-
vascular coagulation. There were no changes 
in the patient’s therapy or diet, which could 
have enhanced warfarin activity during his 
hospital stay. Compliance was controlled by 
health care personnel. According to the drug 
interaction probability scale, a causal relation-
ship between the warfarin-cloxacillin interac-
tion and increased INR value was rated “prob-
able” [14].

Increased warfarin effect in patients 
treated with antibiotics is thought to be due 
to the reduced intestinal flora, especially the 
vitamin K-producing bacteria, which in turn 
leads to the reduced vitamin K absorption 
and vitamin K deficiency [15]. The onset of 
coagulopathy can be quite variable, ranging 
between 7 days after starting antibiotics to 
4  weeks after their discontinuation. It de-
pends on many factors, such as vitamin K in-
take and liver stores of vitamin K [16]. This 
mechanism of increased warfarin activity 
was unlikely in the presented case, because 
the INR increased 2 days after cloxacillin 
had been started and returned to the pretreat-
ment value soon after the antibiotic had been 
discontinued. Such a fast change in the INR 
value suggests a pharmacokinetic interaction 
between warfarin and cloxacillin.

Previous reports suggested that penicil-
linase-resistant penicillins can induce cyto-
chrome P450 isoenzymes involved in warfa-
rin metabolism and lead to warfarin-resistance 
[4, 5, 6, 7, 8, 9, 10, 11, 12, 13]. Cloxacillin-in-
duced changes in warfarin metabolism cannot 
explain the increased anticoagulation activity 
in this case. We suggest that warfarin activ-
ity in our patient was increased due to plasma 
protein binding displacement. Both warfarin 

Figure 1.  Changes in the international normalized 
ratio (INR) during cloxacillin therapy.
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and cloxacillin are highly protein-bound and, 
therefore, susceptible to displacement from 
protein binding sites when given concomi-
tantly with other agents with a high affinity 
for protein binding [17, 18]. The drug dis-
placement caused by cloxacillin could have 
increased the concentration of unbound war-
farin, leading to an increase in INR. Although 
many investigators consider changes in plas-
ma protein binding to have little or no clinical 
relevance, in case of warfarin and other drugs 
with low clearance and low therapeutic index 
such interactions might be clinically signifi-
cant [18, 19].

The case demonstrates difficulties in pre-
dicting the clinical significance of interaction 
between warfarin and cloxacillin. Both drugs 
are commonly prescribed agents. Frequent 
INR monitoring and warfarin dose titration are 
necessary to avoid life-threatening complica-
tions resulting from drug-drug interaction.

References
[1]	 Nutescu E, Chuatrisorn I, Hellenbart E. Drug and 

dietary interactions of warfarin and novel oral an-
ticoagulants: an update. J Thromb Thrombolysis. 
2011; 31: 326-343. 

[2]	 Mannucci PM, Franchini M. Old and new anti-
coagulant drugs: a minireview. Ann Med. 2011; 
43: 116-123. 

[3]	 Ansell J, Hirsh J, Hylek E, Jacobson A, Crowther 
M, Palareti G; American College of Chest Physi-
cians. Pharmacology and management of the vita-
min K antagonists: American College of Chest 
Physicians Evidence-Based Clinical Practice 
Guidelines (8th Edition). Chest. 2008; 133 (Suppl 
6): 160-198.

[4]	 Mailloux AT, Gidal BE, Sorkness CA. Potential 
interaction between warfarin and dicloxacillin. 
Ann Pharmacother. 1996; 30: 1402-1407.

[5]	 Krstenansky PM, Jones WN, Garewal HS. Effect 
of dicloxacillin sodium on the hypoprothrombin-
emic response to warfarin sodium. Clin Pharm. 
1987; 6: 804-806.

[6]	 Lacey CS. Interaction of dicloxacillin with warfa-
rin. Ann Pharmacother. 2004; 38: 898. 

[7]	 Kim KY, Frey RJ, Epplen K, Foruhari F. Interac-
tion between warfarin and nafcillin: case report 
and review of the literature. Pharmacotherapy. 
2007; 27: 1467-1470. 

[8]	 Shovick VA, Rihn TL. Decreased hypoprothrom-
binemic response to warfarin secondary to the 
warfarin-nafcillin interaction. DICP. 1991; 25: 
598-600.

[9]	 Qureshi GD, Reinders TP, Somori GJ, Evans HJ. 
Warfarin resistance with nafcillin therapy. Ann 
Intern Med. 1984; 100: 527-529.

[10]	 Merwick A, Hannon N, Kelly PJ, O’Rourke K. 
Warfarin-flucloxacillin interaction presenting as 

cardioembolic ischemic stroke. Eur J Clin Phar-
macol. 2010; 66: 643-644. 

[11]	 Garg A, Mohammed M. Decreased INR response 
secondary to warfarin-flucloxacillin interaction. 
Ann Pharmacother. 2009; 43: 1374-1375. 

[12]	 Holbrook AM, Pereira JA, Labiris R, McDonald H, 
Douketis JD, Crowther M, Wells PS. Systematic 
overview of warfarin and its drug and food interac-
tions. Arch Intern Med. 2005; 165: 1095-1106. 

[13]	 Ibrahim OM, Allam A. Warfarin resistance in a 
patient with prosthetic valve endocarditis treated 
with cloxacillin. Saudi Pharm J. 1996; 4: 56-59.

[14]	 Horn JR, Hansten PD, Chan LN. Proposal for a 
new tool to evaluate drug interaction cases. Ann 
Pharmacother. 2007; 41: 674-680. 

[15]	 Conly J, Stein K. Reduction of vitamin K2 con-
centrations in human liver associated with the use 
of broad spectrum antimicrobials. Clin Invest 
Med. 1994; 17: 531-539.

[16]	 Schentag JJ, Welage LS, Grasela TH, Adelman MH. 
Determinants of antibiotic-associated hypopro-
thrombinemia. Pharmacotherapy. 1987; 7: 80-86.

[17]	 Bergeron MG, Brusch JL, Barza M, Weinstein L. 
Bactericidal activity and pharmacology of flu-
cloxacillin. Am J Med Sci. 1976; 271: 13-20. 

[18]	 Rolan PE. Plasma protein binding displacement 
interactions – why are they still regarded as clini-
cally important? Br J Clin Pharmacol. 1994; 37: 
125-128.

[19]	 Benet LZ, Hoener BA. Changes in plasma protein 
binding have little clinical relevance. Clin Phar-
macol Ther. 2002; 71: 115-121. 

•	 201700Maru / 6. March 2012, 2:26 PM


