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Prediction of interindividual variations in pain relief and adverse effects of
opioid analgesics based on cancer disease stage
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Cancer patients have a large variation in clinical responses to opioid
analgesics at each cancer disease stage. Plasma exposure of and clinical responses to opioid
analgesics are potentially influenced by the genetic factors including ?enetic variants of drug
metabolizing enzyme and non-genetic factors including gender and physiological changes accompanied
with cancer progression. This study evaluated the relationships between the plasma exposure of and
clinical responses to opioid analgesics including transdermal fentanyl and oral tramadol, drug
tolerance, and adverse effects at each cancer disease stage. In this study, the cancer disease
stages employed the serum inflammation markers including IL-6 and CRP, and cancer symptom- and
inflammation-based scores. From the cross-sectional analyses for cancer patients, this study
revealed the interindividual factors related to the pharmacokinetics of opioid analgesics, pain
relief, and adverse effects based on cancer disease stages.



gl

UMIN

38
70

CYP2D6 CYP3A

pl

2 mg/dL

2 mg/dL
7 24
4
9 24
3
C CRP
Glasgow prognostic score GPS
CRP IL-6

Fearon K,
et al. Lancet Oncol 2011;12:489—495

T™NM

Tanaka N, et al. Ther Drug Monit
2014;36:345-352

0.05-16 ng/mL

0.05 ng/mL
15%
/
CYP3A
5
12.5-1600 ng/mL O
ODT N NDT N,O
NODT 2.5-320
ng/mL

12.5 ng/mL ODT NDT



NODT 2.5 ng/mL
15%
N
NDT @) CYP2D6
O
OoDT N
CYP2B6 CYP3A
6
CYP3AS
CYP2D6 CYP2B6
CYP3AS
1
27 11
11 4 3
317
GPS
GPSO 1 2
4 9 25
8 13 17
GPS 2
GPS1 2 GPS 0
CRP
IL-6
233 1.154.44 mg/dL
477 25.8-100.3 pg/mL
CYP3A5*1
*3/*3
P <0.05
CYP3A5*1
*3/*3 P <0.05

GPS

GPS

0.05 1

z
=

1
Cl
%
o

1

N
T
N
@
T

Plasma concentration of fentanyl
(ng/mL per ug/hikg)

Metabolic ratio of fentanyl
o 4 o
o o o
T T T

I

GPS0 GPS 1 GPS 2 GPS 0 GPS 1 GPs2
(n=4) (n=9) (n=25) (n=4) (n=9) (n=25)

a8
=
1
E
w
o

1

Plasma concentration of fentanyl
(ng/mL per pg/hkg)
o N & © ® B
e
Metabolic ratio of fentanyl
e = = 0w
& © @ o
T T T T

=

Pre-Cachexia Cachexia Refractory Pre-Cachexia Cachexia Refractory
(n=8) (n=13) Cachexia (n=8) (n=13) Cachexia
(n=17) (n=17)
1
A vs GPS
B vs GPS
C Vs
D Vs
IL-6 CRP
r=048, P
< 0.01 IL-6 CRP

Sato H, et al. Eur J Clin
Pharmacol 2016;72:1463-1470
CYP3A

pl



59 11
35 9 8 5
13

GPS

GPSO 1 2
18 19 33

42 15 13
GPS'1 2
GPS 0

o ar v 4 10 14
42 2
I I 3
CRP IL-6
1.65 0.47-3.69
18.0-84.4 pg/mL

mg/dL 344

CYP2D6

CYP2D6

ODT
ODT/

P = 0.002
P=0.023
NDT
0.001 NDT/
P = 0.001
CYP2B6 CYP3AS5

ODT NDT

IL-6
p=0.284,P=0.018
N CYP3A
NDT/
p = -0.253, P = 0.036
ODT
p=0388,P=

CYP2D6
IL-6
0.009
CRP IL-6
p = 0580, P <
0.001 CRP
NDT/

p =-0.268, P = 0.025

15

11

14
3
1 Grade 1
Grade 1
Grade 1 Grade 1
34
Grade 1 14 Gradel 3
Grade 1
14
14
IL-6
P =0.039 1 CRP
1
Withdrawal within 2 weeks ~ Success for 2 weeks P value
Dose of tramadol hydrochloride, mg/kg per dosing ~ 0.43 (0.41-0.61) 0.57 (0.49-0.68) 0.125
Absolute plasma concentration of tramadol, ng/mL 146 (88-248) 249 (129-359) 0.169
Absolute plasma concentration of ODT, ng/mL 29.6 (17.1-53.6) 43.6 (20.5-64.6) 0.534
Serum level of IL-6, pg/mL 56.4 (41.3-105) 29.1(15.1-64.6) 0.039
Serum level of CRP, mg/dL 0.93 (0.64-1.25) 1.46 (0.47-3.40) 0.423
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