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Investigation of interindividual variability in pharmacokinetics of and clinical
responses to analgesics for cancer pain relief

Kawakami, Junichi
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This study investigated the interindividual variability in the pharmacokinetics
of gabapentin and tramadol in cancer pain patients. Concomitant magnesium oxide decreased the gabapentin
exposure through the reduction of intestinal absorption extent and rate in healthy subjects. Patients
with neuropathic pain also had the lower plasma disposition of gabapentin with concomitant magnesium
oxide administration. In the patients with neuropathic pain, the genetic polymorphisms of organic cation
transporters, OCTN1 and OCTN2, did not affect the pharmacokinetics of gabapentin.

A simultaneous and isocratic LC-MS/MS method for the determination of tramadol and O-, N-, N,O-desmethyl
metabolites in the plasma of cancer patients has been established. This method possesses acceptable
degrees of precision and accuracy in accordance with US FDA guidelines. Cancer patients had the
interindividual variations in plasma concentrations of tramadol and its metabolites.
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BA 33%
, 23-48%
, 59%; ,
57-65% 43%
OCTN1 T917C
917TT 917TC 917CC
7 5 0 OCTN1 1VS8
+ T76C 76TT 76TC
76CC 5 6 1
OCTN1 G-248C
-248GG -248GC -248CC
5 6 1 OCTN1
C1507T OCTN2 C-207G
1507CC  -207CC
OCTN1
T917C OCTN1 1VS8 + T76C OCTN1 G-248C
1
12 Cp
OCTN1 917TT 3.26 ng/mL
per mg 917CT 9.14 ng/mL per mg P =
0.15 OCTN1 IVS8 + 76TT 9.21 ng/mL per
mg 1VS8 + 76TC+CC 3.26 ng/mL per mg
P=0.20 OCTN -248GG 9.21 ng/mL per

mg -248GC+CC 3.26 ng/mL per mg P =
TO17C TT (0=7) TC (n=5) Pvalue
C,; (ng/mL) 1.83 (1.24-2.06) 2.67 (2.45-3.66) 0.11
Dose normalized C,, (ng/mL per mg) 326 (2.95-7.53) 9.14 (9.06-13.4) 0.15
VS8 + T76 C TT (1=5) TC +CC (n=7) Pvalue
Cy, (ng/mL) 2.67 (1.84-3.66) 1.81 (1.24-2.37) 020
Dose normalized C,, (ng/mL per mg) 9.21 (9.14-10.6) 3.26 (2.96-7.46) 020
G-248C GG (1=5) GC + CC (1=7) P value
Cy; (ng/mL) 1.84 (1.83-3.66) 2.29 (1.24-2.56) 0.64
Dose normalized C,, (ng/mL per mg) 9.14 (9.06-9.21) 3.26 (2.96-9.60) 0.15
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BA

OCTN1 T917C OCTN1 1VS8 + T76C

OCTN1 G-248C 2
BA  OCTN1917TT 40%
917CT 25% P=1.00 OCTN1 IVS8+76TT
42% 1VS8 + 76TC+CC 25% P=0.53

OCTN1 -248GG 46% -248GC+CC 25%

P=0.34

OCTN1 917TT 0.48
917CT 0.42 P=0.20 OCTN1 IVS8 + 76TT
0.52 1VS8 + 76TC+CC 0.42 P=0.88
OCTN1 -248GG 0.52 -248GC+CC 0.42

P=0.76
2
OCTN1
T917C TT (n=7) TC (n=5) P value
Oral bioavailability (%) 40 (24-45) 25 (24-50) 1.00
SCLggp (mL/min) 42 (31-76) 19 (15-44) 0.27
CLcg (mL/min) 96 (74-109) 85 (52-89) 0.20
SCLegp / CLeg 0.48 (0.29-1.24) 0.42 (0.19-0.52) 020
IVS8 + T76C TT (n=5) TC + CC (n=7) P value
Oral bioavailability (%) 42 (40-48) 25 (23-39) 0.53
SCLggp (mL/min) 30 (27-44) 42 (25-50) 0.76
CLcg (mL/min) 85 (56-89) 96 (74-109) 0.43
SCLggp / CLe 0.52 (0.30-0.56) 0.42 (0.25-0.78) 0.88
G-248C GG (n=5) GC + CC (n=7) P value
Oral bioavailability (%) 42 (40-48) 25 (20-39) 034
SCLegp (mL/min) 30 (27-44) 42 (23-50) 1.00
CLcg (mL/min) 85 (56-99) 91(71-107) 0.76
SCLggp / CLcg 0.52 (0.30-0.56) 0.42 (0.25-0.78) 0.76
SCLGBP ’ ; CLCR ’
OCTN1 C1507T
OCTN1
T917C 1VS8 + T76C G-248C
3 0- N-
N,O-
6.1 3.4 7.4 3.9
6.0
0- N-
N, O 25-3200

ng/mL 10-1280 ng/mL 10-1280 ng/mL
10-1280 ng/mL
r > 0.999
RSD < 15%

90-110%

0-
N- N,O-
342-2236 ng/mL 28.4-265
ng/mL 20.5-496 ng/mL 40.2-334 ng/mL

N,O-

3
Yagi T, Naito T, Mino Y, Umemura K,
Kawakami J. Impact of concomitant
antacid administration on gabapentin
plasma exposure and oral
bioavailability in healthy adult
subjects. Drug Metab Pharmacokinet.
2012;27:248-254
DOI: 10.2133/dmpk.DMPK-11-RG-108
Kawakami J, Naito T. Optimization of
individual analgesic therapy in
patients with cancer pain. Jpn J Clin
Pharmacol Ther. 2014;45:169-175.
Kawakami J. Clinical pharmacology and
pharmacoepidemiology for medication
safety in clinical settings. Yakugaku
Zasshi. 2015;135:619-24.
DOI: 10.1248/yakushi .14-00252

. 2014 3
Yagi T, Naito T, Mino Y, Umemura K,
Kawakami J. Impact of concomitant
magnesium oxide administration on
oral bioavailability of gabapentin in
cancer neuropathic pain patients.
19
2014 11



€Y
KAWAKAMI,  Junichi

50272539
®
NAITO, Takafumi
80422749
®

YAGI, Tatsuya
70719575

TANAKA, Hironari



