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Several case studies have reported a possible drug interaction between warfarin and tramadol where tramadol coad-
ministration enhanced the antithrombotic effects of warfarin. To assess this drug interaction, changes in prothrombin
time-international normalized ratio (PT-INR) before and after tramadol coadministration were investigated in patients
receiving warfarin. For this study, we examined 54 patients (male/female: 22/32, 68.4+12.7 years) who were being
treated with warfarin for deep vein thrombosis, atrial fibrillation, arteriosclerosis obliterans, congestive heart failure,
and other vascular diseases. Significant increases in PT-INR were observed 9.5 (1-118) d after coadministration of
tramadol (1.81%0.56 vs. 2.47%1.10, p<<0.01) . Twenty-eight patients (PT-INR increased group) with PT-INR eleva-
tion of greater than 0.5 or dose reduction of warfarin after coadministration of tramadol were compared with other
groups of patients to find drug interaction risk factors. Logistic regression analysis revealed that lower levels of albumin
(3.5g/dL or less) [odds ratio (OR) 22.1; 95% CI 2.9-169.9] ; lower eGFR (50 mL/min or less) (OR 7.7; 95%CI 1.4—
42.0) ; and PT-INR before tramadol coadministration (OR 38.2; 95% CI 3.7-397.6) were characteristic of the PT-INR
increased group. These results suggest that tramadol coadministration enhanced the antithrombotic effects of warfarin
in patients with higher PT-INR, lower albumin levels and decreased renal function as the risk factors for this drug inter-
action.
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Table 1. Patient Characteristics

Total Increased Non-increased
Sex (Male/Female) 22/32 12/16 10/16
No. of patients with
TR/AP 46 26 20
Age (year) 68.4+12.7 71.3+10.1 65.2+14.6

Body weight (kg) 53.7£12.9 53.2%£13.2 54.2+12.7

Indication for WF

therapy
Venous thrombosis 20 10 10
Atrial fibrillation 9 3 6
obtirerans 8 5 3
Heart failure 7 5 2
Others 10 5 5
AST (IU/L) 26.0+22.1 26.7+23.6 25.2+20.8
ALT (IU/L) 22.4+20.1 22.9+21.4 21.8+19.1

19.94+10.1 22.7+£10.5 16.9+8.8**
1.09£1.11 1.36+1.48 0.80+0.28
54.6+£23.2 47.9+22.7 62.8+£21.6**
3.3+£0.7  3.1£0.7 3.6+0.6*

BUN (mg/dL)
Scr (mg/dL)
eGFR (mL/min)
ALB (g/dL)

Coadministration
period (d)?

No. of patients in
Coadministration

NSAIDs 23 14 9
Antibiotics 9 7 2
CYP2D6 inhibitor 14

9.5(1-118) 7(1-118) 17(1-63)

Significant difference was observed between increased and non-increased
group. *p<0.05, **p<{0.01. Data are represented as the mean=+S.D. or
median (range). * Coadministration period refers to the days from the
starting tramadol coadministration to the measuring of PT-INR.
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7= (PEAIRG vs. DFFIT @ 1.8110.56 vs. 2.47+1.10,
p<0.01) (Table2). WF O#5&I13 TR O HF AT
BTEIIRM > /= (2.48+1.31 vs. 2.45+1.29 mg/d)
73, PT-INR/DIX TR OOfHICK D AERICER L
(0.95+0.62 vs. 1.30+1.00, p<0.01) (Table2).
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Table 2. Comparing Warfarin Dose and Changes in PT-INR
before and after Coadministration of Tramadol

Total Increased Non-increased
Tramadol dose 112.5 112.5 100.0
(mg/d) (25-300)  (75-300)  (25-150)
Warfarin ~ Before 2.48+1.31 2.44+1.08 2.53+1.54
dose (meg/d) Aprer 2454129 2.36+1.13  2.56+1.47
PT-INR  Before 1.81+0.56 2.02+0.62 1.58+0.38*

After 2.47+1.10" 3.33+0.80" 1.55%+0.42*
Yi| 0.66=1.00 1.31£0.99 —0.04+0.29
PT-INR/D Before 0.95+0.62 1.02+0.68  0.88+0.54
After 1.30%£1.00" 1.78+1.13" 0.78+0.43*
Vi| 0.35£0.70 0.76£0.67 —0.104+0.39

Significant difference was observed between increased and non-increased
group, *p<0.01. Significant difference was observed between before and
after coadministration of tramadol, 'p<(0.01. Data are represented as the
mean=+S.D. for warfarin dose and PT-INR or median (range) for
tramadol dose.
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Fig. 1. Change in the PT-INR (A) and PT-INR/D (B) before and after Coadministration of Tramadol in Patients Receiving Warfa-

rin

The patients possessing PT-INR elevation of greater than 0.5 or dose reduction of warfarin after coadministration of tramadol were defined as increased group
(a) and the other, non-increased group (b). Significant difference was observed between before and after coadministration of tramadol in increased group.
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Table 3. Adjusted Odds Ratios for PT-INR Elevation after
Coadministration of Tramadol

rel;?;;;?(lm p Odds ratio

0,
coefficient V21U (95%CI)
PT-INR (before) 3.642 <0.01 38.2(3.7-397.6)
Lower albumin .
(ALB=3.5 g/dL) 3.095 <0.01 22.1(2.9-169.9)
Lower eGFR
(eGFRé 50 mL/min) 2.045 <0.05 7.7 (1 .4—42.0)
Coadministration of
NSAIDs 1.227 0.16 3.4(0.6-18.7)
Tramadol dose 0.006 0.63 1.0(0.9-1.0)

(eGFR=50 mL/min) (OR 7.7; 95%CI 1.4-42.0)
DEENERNZ EN/REIN (Table 3). TNHHE
IZ D W T Hosmer-Lemeshow D # & E X p=
0.063 AT, HHIEHRIL 77.8% TH o /.

Z £
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7=, EWHEERIZEX S PT-INR O EFIE, 1.31+
0.99 TH D (Table2 and Fig. 1), WF O 524
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MW EEFFELRN,
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WY, BRI TR D2 <1E (85.7%) 1ZFAIKRFICIK
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Ko TERTS. Wt cwmEisniz, WFETR &
DO EANERER] T H10 CYP2D6 & fn T4 (%
EVEDSRIER) & % Wik CYP2D6 [HES & D ffH
2L 5 TR DI EE EFD, TO—RE LU THER
INTWD. HAANTIZ CYP2D6 OiEMERIEFH D
FIEX 1% R &, BCKA (5-10%)12 & HRT
KWZ EMS, CYP2D6 BT 2B THIHTE S
MEEREMZMmD THaneEEZ5NDD, X
JRFE L TIIMRGEES 2MMifElddH 2 EE R 5.

TR OPFHIE WF OERZ®T 2 2 &b 57
D, PEHEFEEREINTWSS, T O/EMAEFIZARH
ThU, BEFHEGHSMNIB> TR, &K
METHZOHETFZHSNCT A LI TERND
=m, Aia &, WHOMFHEE ORI WF
DOHERIERANAONDZ &, £z, TOYAIVHTF
& U TR ALB IfiifiE, BEFHEREMRTN, OF A AT & W
PT-INR fE2BE5- U TWAHREENB S N ETe o Tz,
CYP2D6 B T2 BB EZH T, THHDYU X
DRFEETDEFICBNTHRIZMHT 25813,
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