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Investigation of interindividual factors determining the pain relief and adverse
effects of opioid analgesics in cancer cachexia
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Patients with cachectic cancer experience central symptoms that include
depression, somnolence, and delirium. These symptoms may be associated with elevated proinflammatory
cytokines or drug treatments such as opioid analgesics. Elevated serum proinflammatory cytokines
are associated with the reduction of cytochrome P450 enzymes activity. To date, the relationships
between opioid pharmacokinetics, central symptoms, and serum proinflammatory cytokines have not been
fully clarified at each cachexia stage. This study aimed to evaluate the oxycodone

pharmacokinetics, central symptoms, and serum proinflammatory cytokines based on cachexia stage in
cancer patients.
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Cachexia stage

Refractory cachexia

Precachexia Cachexia
Sex, man/woman 10,5/5 24,195
Age (years) 68(55-71) 66 (61-73)

Body weight (kg)
Body mass index (kg/m?)

51.6(48.0-59.4)
22.5(21.4-24.1)

49.1 (46.1-55.9)
19.3 (18.4-21.1)*

Oxycodone daily dose (mg) 20(10-40) 30(18-30)

Total protein (/dL) 6.7(64-7.2) 65(62-7.0)
Serum albumin (g/dL) 35(33-3.7) 35(29-3.7)
C-reactive protein (mg/dL) 0.14(0.09-0.27) 223(0.78-3.34)**
Glasgow Prognostic Score, 0/12  4/6/0 6/8/10

Serum creatinine (mg/dL)
Blood urea nitrogen (mg/dL)

0.74(0.61-0.86)
143 (11.4-19.4)

0.80(0.69-1.02)
15.6(12.8-19.8)

Aspartate aminotransferase (IU/L) 24(18-27) 23(15-31)
Alanine aminotransferase (IU/L) 18(14-39) 21(12-36)
Alkaline phosphatase (TU/L) 237(184-336) 278(204-371)
Total bilirubin (mg/dL) 0.6 (0.5-0.8) 0.5(0.4-0.6)
Cancer stage®, VIVIIVIV. /0/2/6 0/2/2/18

13,7/6

66 (59-73)
48.5(45.0-57.9)
20.7(18.8-23.1)
10(10-20)
6.4(5.9-6.8)
32Q27-34)
338(2.06-6.54)**
0/3/10

075 (0.58-1.03)
15.7(11.6-20.4)
31(2241)
27(19-35)

450 (262-569)
05(0.4-1.0)
0/0/1/12

Median (interquartile range)

2

167 ng/mL per mg/kg
P=10.042
0.009

P=0.042
P=0.063

Cachexia stage Precachexia Cachexia Refractory cachexia

Absolute concentration of

2 _
oxycodone (ug/mL) 28.0(17.3-86.0)

76.5 (34.6-92.9) 57.0(31.2-72.3)
Oxycodone concentration
(ng/mL per mg/kg)
Absolute concentration of
noroxycodone (ng/mL)

92.6 (77.2-104.3) 149 (108-215)* 167 (135-291)**

247 (12.7-67.8) 359 (21.5-75.8) 24.4 (16.9-30.1)

Noroxycodone concentration

2
(ng/mL per mg/kg) 82.0(57.6-84.9)

77.9 (49.3-107.4) 77.1(64.3-103.0)

Absolute concentration of

oxymorphone (ag/l) 0.263 (0.206-0.349)

0.284/(0.168-0.658)  0.222(0.171-0.391)

Oxymorphone concentration

27
(ng/nL per me/ke) 0.765 (0.327-0.833)

0.753 (0.501-0.970) 0.660 (0.578-1.380)

Absolute concentration of

noroxymorphone (ng/mL) 348 264441

3.87 (2.58-6.59) 2.54 (1.80-3.44)

Noroxymorphone concentration

9.27 (6.75-13.04 7.73 (5.78-11.07 8.34 (7.29-1121
(ng/mL per me/ke) (¢ ) ¢ ) ( )
Concentration ratio of noroxycodone 7 5 o5 1 135) 0.570(0.415-0.721)¥  0.437(0.271-0.745)
to oxycodone

Concentration ratio of oxymorphone ;) (3 g3 1) 70) 5.90 (3.31-7.88) 407 (2.51-6.03)

o oxycodone (x10%)

Concentration ratio of

0.148 (0.061-0.252)
norosymorphone to noroxycodone

0.121(0.070-0.181) 0.0944 (0.0686-0.1545)

Concentration ratio of

12,9 (9.1-20.1)
noroxymorphone to oxymorphone

12.3 (7.4-18.5) 12,6 (6.9-13.4)

Median (interquartile range)

IL-6 12.0 31.8

45.8 pg/mL P=0.003
P <0.001
IL-6
TNF-a
IL-1P

4 IL-6 1
IL-6
IL-6

r=0.493, P =0.002
IL-6

IL-6

r=0.332, P=0.045

500 4.00

.
LTS .
.
e
o
.
5‘ . °
e
0.0 50.0 100.0 150.0 50.0 100.0 150.0

Serum IL-6 (pg/mL)

1 IL-6

Serum IL-6 (pg/mL)



5 IL-6 IL-6

CYP3A4 r
=-0.352, P=0.015 IL-6

CYP2D6

6

1 I 9 8
I 1 oI 1
I
P=0.008, , 8.86:

95% , 1.77-44.3 3

P=0.019

IL-6
P =0.004
3

Somnolence With Without P-value
Number of patients 9 38
Oxycodone daily dose (mg/kg) 0.42 (0.35-1.04) 0.37 (0.21-0.61) 0.114
Absolute concentration of oxycodone (ng/mL) 111 (67-180) 58.4(25.6-87.3) 0.019
Oxycodone concentration (ng/mL per mg/kg) 169 (103-281) 130 (83-196) 0.152
Absolute concentration of noroxycodone (ng/mL) 30.1(26.5-81.5) 26.8 (14.1-60.5) 0.096
Noroxycodone concentration (ng/mL per mg/kg) 98.6 (64.3-103.0) 77.3 (50.4-87.2) 0.204
Absolute concentration of oxymorphone (ng/mL) 0319 (0272-0.665)  0.235 (0.165-0.484)  0.234
Oxymorphone concentration (ng/mL per mg/kg) 0.660 (0.490-1.082)  0.783 (0.505-1.037)  0.642
Absolute concentration of noroxymorphone (ng/mL)  3.51 (3.44-6.57) 3.01 (2.15-4.45) 0.203
Noroxymorphone concentration (ng/mL per mg/kg) ~ 7.60 (5.71-9.57) 8.40 (6.43-11.73) 0.439
Serum IL-6 level (pg/mL) 45.8 (42.2-105.5) 21.5 (12.4-46.1) 0.004

Median (interquartile range)
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