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Interactions between warfarin and penicillins have been 
infrequently reported. A case report of a single patient 
who experienced the effects of a warfarin-nafcillin inter
action as well as a warfarin-dicloxacillin interaction is 
presented. Clinical effects of this interaction were docu
mented primarily through changes in prothrombin time 
(PT) and the need for higher warfarin dosing. While the 
patient received nafcillin, warfarin doses were increased 
to as much as 4.5 times the previous amounts needed to

provide adequate anticoagulation. During dicloxacillin 
therapy, warfarin doses were gradually decreased, but 
stabilized to a maintenance dose higher than the pa
tient’s pre-nafcillin dose. The dicloxacillin-warfarin in
teraction appears similar to that noted during nafcillin- 
warfarin combination.
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A major concern facing physicians in achieving adequate 
warfarin dosing is the potential interaction of warfarin 
with various drugs. Mechanisms of action for these inter
actions include impaired absorption of warfarin, displace
ment of albumin-bound warfarin, and increased metabo
lism of warfarin. Inducement of hepatic enzymes by 
certain drugs causes increased metabolism of warfarin and 
leads to warfarin resistance.1 Drugs that have been in
volved in this interaction include sedatives (eg, glutcthi- 
mide, meprobamate, and ethchlorvynol), anticonvulsants 
(eg, barbiturates, primidone, and carbanrazepine), and 
antimicrobials (eg, griseofulvin, rifampin, nafcillin, and 
dicloxacillin).1-9 This report demonstrates the interac
tions of warfarin with nafcillin and warfarin with diclox
acillin in a single patient.
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Case Report
A 31-year-old man with a history of rheumatic fever and 
four aortic valve replacements was admitted to the hospi
tal with a diagnosis of acute bacterial endocarditis. He had 
been in his usual state of good health before admission. 
Serum laboratory values obtained at admission included 
total protein of 8.2 g /d L  (82 g /L ) and albumin of4.3 
g /d L  (43 g /L ); both values are within normal limits. 
Medications at admission were triamterene 50 mg/hy- 
drochlorothiazide 25 mg daily, atenolol 50 mg daily, di
pyridamole 100 mg four times daily, and warfarin 10 mg 
daily. At admission, nafcillin 2 g intravenously (IV) even 
6 hours and gentamicin 90 mg IV every 8 hours were 
begun. Two days later nafcillin was discontinued and van
comycin 1 g IV every 12 hours and oral rifampin 300 mg 
every 12 hours were started. Gentamicin was increased at 
that time to 110 mg IV every 8 hours. Three days later 
vancomycin and rifampin were discontinued, and nafcillin 
was restarted at 2 g IV every 4 hours. Nafcillin was con 
tinued at this dosage for the remainder of the patient’s 
hospital stay. The patient’s prothrombin times (PTsi 
gradually decreased from 21.6 seconds at admission to 
13.3 seconds 9 days later. To keep the PT at a therapeutic 
level, the warfarin dosage was increased from 10 mg/dto 
an average of 30 m g /d  and a maximum of 45 mg/d 
during nafcillin therapy (Figure).
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Figure. Warfarin-nafcillin interactions in a patient are documented by charts showing level of 
warfarin doses being increased in response to changes in prothrombin time (PT). To keep PT at 
therapeutic levels, warfarin was increased as much as 4.5 times the previous amounts needed to 
provide adequate anticoagulation. Patient was also treated with dicloxacillin and the dicloxacil- 
lin-warfarin interaction appeared similar to the nafcillin-warfarin combination.

At the time of discharge the patient was taking war
farin 35 m g/d . Other discharge medications were ateno
lol 50 m g/d , triamterene 50 mg/hydrochlorothiazide 25 
mg daily, dipyridamole 100 mg four times daily, tocainide 
600 mg three times daily, probenecid 1 g twice daily, and 
dicloxacillin 1 g four times daily. Four days later, the 
patient’s warfarin dosage was decreased to 25 m g /d  be
cause of rising PTs. One week later, the warfarin dosage 
was changed to 20 to 25 m g /d  with continued frequent 
PT testing. Approximately 2 months after nafcillin was 
discontinued, the warfarin dosage was able to be de
creased to 15 m g/d .

For 4 years following discharge, the patient contin
ued to receive dicloxacillin 4 g /d . During this period, the 
warfarin dosage remained at 15 m g/d , never returning to 
the pre-nafcillin dosage level (10 mg). This is most likely 
attributable to continued dicloxacillin therapy.

Discussion
A number of factors are important in the evaluation of 
prothrombin times, one of which is nutritional status. 
However, our patient’s nutritional status was never in

question. Since he had a normal serum albumin and total 
protein, the patient remained on a regular diet during his 
entire hospital stay.

Several case reports from the literature indicating 
interactions between warfarin and nafcillin arc presented 
in the Table. In high therapeutic doses, nafcillin may 
cause hepatic microsomal enzyme induction.2-5 In all 
cases reported to date, warfarin resistance has appeared 
over a period o f several days of nafcillin therapy and slowly 
disappeared after nafcillin was discontinued. This pattern 
is strongly indicative of enhanced metabolism by hepatic 
microsomal enzyme induction.2 5 A decrease in the elim
ination half-life of warfarin during nafcillin therapy also 
supports this theory.5 Effects of enzyme induction are 
generally noted after new enzymes are synthesized, a con
dition dependent on the steady-state concentration of the 
enzyme-inducing drug.

For drugs with a short half-life, new steady-state con
centrations are reached in less time than for drugs with a 
longer half-life. For example, the half-life of rifampin is 
0.5 to 4.0 hours. With this relatively short half-life, ri
fampin’s maximal effect on warfarin concentration occurs 
within 4 days after concomitant therapy is begun. How
ever, the maximal effect on PT occurs approximately 5
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Table. Case Reports from the Literature Demonstrating Varfarin-Nafcillin Interaction

Time for 
Warfarin Dose 
to Return to 
Maintenance 

or Normal
Level Comments

29 /M Aortic valve replacement 12.5 m g/d Nafcillin 2 g IV 
q4h

12.5-25 m g/d 10-12.5 m g /d 4 weeks Warfarin t ’/2  while on nafcillin was 
11 h. Eight months after nafcillin 
was discontinued, tV2 was 44 h. 
Nafcillin had no effect on protein 
binding o f warfarin.*

10/F Aortic valve replacement Not applicable Nafcillin 750 mg 
IV q6h

2.5-7.5 m g /d 5 mg and 2.5 mg on 
alternate days

~ 4  weeks Warfarin concentration studies were 
done. The t */2 increased from 5.3 
hrs during nafcillin therapy to 
14.5 h after the nafcillin was 
discontinued.J

61 /M Aortic valve replacement 5 m g/d Nafcillin 2 g IV 
q4h

5-17.5 m g/d 5 m g /d 8 days Average dose during antibiotic 
therapy was 15 m g/d . Maximum 
dose was 17.5 m g /d 4

63 /M Aortic valve replacement 5 m g /d 18-2 lsec Nafcillin 1.5 g 5-15 m g/d 5 m g /d Not stated Despite 2.5 m g /d  increases, PT did
IV q4h not reach 17 sec until dose

reached 15 m g /d .J

6 days after nafcillin was 
discontinued, patient was 
discharged on 5 n ig /d . Two 
weeks later the PTs were 23-26 
sec on 5 m g /d .J

Patient was discharged on SQ 
heparin and warfarin. ~ 3  weeks 
after nafcillin was discontinued, 
patient’s PT rose to 15.8-17.2 
sec and the sole anticoagulant 
required was warfarin 7.5 m g/d .§

* Data from Davis et al3; fShovick and Rihn4; pFraser et al.5; and §Kstenansky f t  al.6
PT denotes prothrombin time, tlA} half-life; SQ  subcutaneous; q4h and;6h, every 4 hours and every 6 hours, respectively.

71 /M Aortic valve replacement 2.5-5 m g /d 22-3 ' sec Nafcillin 2 g IV 
q4h (later 
decreased to 2 
g q6h)

5-10 m g /d 5 m g /d See comments

4 1 /F Deep vein thrombosis 5 mg and 
7 mg on 
alternate 
days

15-F  sec 
(cmtrol 
12sec)

Nafcillin 2 g IV 
q4h

5-15 m g /d 7.5 m g/d ~ 3  weeks

Patient Maintenance PT win Warfarin Dosage
Age (y)/ Dosage of Maintenace Antibiotic and Range During Warfarin Dosage
Sex Primary Diagnosis Warfarin Dosag Dosage Antibiotic Therapy Postantibiotic
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days later, following depletion of previously formed clot
ting factors.3-8

Although the time needed to produce maximal en
zyme induction with nafcillin is unknown, its half-life is 
0.5 to 1.0 hours, providing a new steady-state serum 
concentration in approximately 2.0 to 4.0 hours. There
fore, observation of our patient’s PT indicates that nafcil- 
lin’s induction time is similar to that of rifampin. Nine 
days after nafcillin therapy was begun, the maximal effect 
on PT was noted. In case studies cited in the Table, the 
warfarin dosages that were needed to achieve adequate 
PTs during nafcillin therapy ranged from 1.5 to 3.5 times 
the maintenance dosages previously reported. During the 
period of concomitant therapy with nafcillin, the required 
dosage of warfarin for our patient was 3 to 4.5 times his 
pre-nafcillin maintenance dosage.

For all previously reported patients, warfarin dosages 
were returned to pre-nafcillin levels between 1 week and 1 
month following discontinuation of the antibiotic. The 
warfarin dosage in our patient stabilized during a 
2-month period. In addition, the final warfarin dosage 
was greater than his pre-nafcillin dosage. This finding was 
probably related to continued dicloxacillin therapy.

Dicloxacillin is also believed to be an inducer of he
patic microsomal enzymes. In a study designed to mea
sure dicloxacillin’s effect on warfarin therapy, Krstenansky 
and associates6 reported that the maximal decrease in PTs 
occurred 6 or 7 days after dicloxacillin therapy began. 
This period closely resembles the time frame for maximal 
PT effect by nafcillin (9 days after beginning therapy). 
Although the average PT decrease in the dicloxacillin 
study was only 1.9 seconds, there was a 24.3% decrease in 
one patient’s PT, indicating the possibility of warfarin 
having a suboptimal hypoprothrombinemic effect in some 
patients. Also, the daily dicloxacillin dosage of 2 g for 7 
days was relatively low and short-term.6 Our patient’s

daily dosage of 4 g for an extended period could have 
caused greater changes in PT values and warfarin efficacy.

Sufficient evidence now indicates that nafcillin may 
cause clinically relevant hepatic enzyme induction.*~5 To 
date, however, only one report has addressed the poten
tial interaction of dicloxacillin and warfarin.6 The case 
reported herein further demonstrates the interaction of 
these orally administered agents. We therefore recom
mend close monitoring of any patient receiving warfarin 
in combination with either of these antibiotics. In hospi
talized patients, daily PT should be assessed during and 
after antibiotic therapy until the warfarin dose is stabi
lized. A similar procedure should be maintained for am
bulatory7 patients. However, because of obvious differ
ences in the management of ambulatory' patients, clinical 
indications of bleeding should be reviewed thoroughly 
with each patient so that any sign of bleeding is brought 
to the physician’s attention.
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