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Abstract

In this study, we propose to estimate the effective dosage of morphine in the
terminal cancer patients. The 30 subjects were recruited from patients admitted to the
palliative care unit in NTUH. To each plasma samples are prepared and analyzed by
HPLC to measure the serum levels of morphine, morphine 3-glucuronide ( M3G ),
and morphine 6-glucuronide ( M6G ). Accordingly, the metabolic profiles and pain
score VAS will be determined and compared with the efficacy of the morphine
therapy. The mean daily morphine dose is 96.77mg, mean serum morphine level is
521.29nM, mean serum M3G, M6G levels are 1510.82nM, 168.44nM, respectively.
The mean daily morphine dose is related to the mean serum levels of M3G and M6G
significantly (p<0.05). The mean serum levels of M3G are significantly related to
those of M6G (p<0.05).We divides the measured serum levels of morphine, M3G and
M6G into two groups as if either one of them is not detectable . Both groups are
compared and there are significant differences in serum levels of morphine, M3G and
M6G, but converse result in pain score VAS. It means the amount of morphine dose is
positively related to the serum levels of morphine, M3G and M6G, but no
significantly to pain score VAS. The anemic patients mean pain score VAS j Baily
morphine dose and serum M3G level are higher than normal ones, but mean serum
morphine and M6G level are lower. The mean daily morphine dose j Berum levels of
morphine j B13G and M6G in patients with abnormal liver function are lower than
those with normal liver function, but pain score VAS are higher. It suggests that liver
is the main metabolic organ for morphine, and liver dysfunction may result in
reduction of morphine metabolites. The mean pain score VAS j 8aily morphine dose j B
serum levels of M3G and M6G are elevated in patients with renal impairment
(Cr>1.5), but mean serum morphine level are lower. It means that kidney is the main
excretory organ for morphine, renal function impairment may result in accumulation
of morphine metabolites. Besides, pain score VAS has no linear relations with daily
morphine dose and the mean serum levels of morphine, M3G and M6G. Therefore,
the efficiency of morphine is not simply decided by the serum levels of morphine,
M3G and M6G. Psychosocial and spiritual issues must be taken into consideration.
Besides, pharmacokinetic study in three patients after one dose of ora morphine
solution revealed the peak mean concentration of morphine, M3G and M6G at 30-90
minutes, 150 minutes and 120 minutes after administration respectively.

Keywords: Palliative care, morphine, pharmacokinetics
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Morphine |M3Glevel |M6Glevd |Morphine |Effective
daily dose level VAS
Morphine Pearson correlation 1.000 .616 .678 167 .018
daily dose Sig.(2-tailed) .000 .000 377 .926
N 30 30 30 30 30
M3G leve Pearson correlation . .976 .292 .090
Sig.(2-tailed) .000 a7 .637
N 30 30 30
M6G level Pearson correlation .245 .030
Sig.(2-tailed) 191 .873
N 30 30
Morphine Pearson correlation 234
level Sig.(2-tailed) 214
N 30
effective Pearson correlation 1.000
VAS Sig.(2-tailed)
N 30

Correlation is significant at the 0.01 level (2-tailed)

At N BmwmSYO®MIGMEG ¢ tcmA " BOA-O0aRP uk<tBAS2REGY

Levene's Test for
Std. Equality of
1= N Mean Deviation Variance

F Sg.
M3G level a 19 522.55 421.21 Equd variances assumed 13.47 .001
(nM) b 11 3217.83 1229.30 Equad variances not assumed
M6G level a 19 7.47 32.58 Equal variancesassumed  |12.28 .002
(nM) b 11 446.46 604.77 Equad variances not assumed
Morphinelevel a 19 111.39 304.75 Equal variancesassumed  |58.13 .000
(nM) b |11 1229.30 1107.05 Equad variances not assumed
Effective VAS a 19 3.05 161 Equd variances assumed 1.48 0.234

b 11 227 101 Equad variances not assumed

a ~axm| ] 8mmsSY O®3G MG ¢ <= mBdasaqpo=l
b: ~ G|l § E S FO®IGMEG & <=M O£~ T2 1

n
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AAB=eA 0
Metabolic disorder Morphine Morphinelevel M3Glevd |M6G leve |Effective
daily dose (nM) (nM) (nM) VAS
(mg/d)

Hemoglobin

Hb>11infemde normal mean 80.00 732.60 687.57 179.97 1.67

Hb>12inmale  normal N 3 3 3 3 3
Std. Deviation 49.96 1083.80 537.06 190.68 .58

Hemoglobin

Hb<1linfemde abnormd mean 98.63 497.81 1602.23 167.16 2.89

Hb<12inmae abnormal N 27 27 27 27 27
Std. Deviation 123.39 880.03 3160.48 436.15 1.48

Liver function

GOT<40 and mean 117.53 523.64 2034.99 255.61 2.59

GPT<40 normal N 17 17 17 17 17
Std. Deviation 148.57 858.22 3860.90 535.74 1.23

Liver function

GOT>40 or mean 69.62 518.22 825.36 54.44 3.0

GPT>40 abnormal N 13 13 13 13 13
Std. Deviation 51.38 950.83 1051.06 103.58 1.73

Rend function

BUN<20 and mean 95.00 586.22 1076.55 115.98 2.56

Cr<l15 normal N 25 25 25 25 25
Std. Deviation 115.42 944.55 1358.92 193.22 1.33

Rend function

BUN>20 or mean 105.60 196.62 3682.18 430.72 3.80

Cr>15 abnormal N 5 5 5 5 5
Std. Deviation 142.78 383.76 6890.79 963.12 1.79

af ¥s57efNO@Tg" S FO® 3G M6G ¢ @< kP KIAFAS 2REY

Morphinedaly |Morphinelevel (M3Glevd |M6G leve
VAS dose(mg/d) (nM) (nM) (nM)

1 mean 80.40 957.86 1314.06 139.16

N 5 5 5 5

Std. Deviation 58.26 1275.03 1522.25 145.95
2

mean 119.00 464.28 1002.04 140.63

N 10 10 10 10

Std. Deviation 172.34 877.53 1381.05 25454
3

mean 61.00 555.51 1001.82 88.60

N 9 9 9 9

Std. Deviation 49.75 935.38 1505.15 157.60
>=

mean 127.00 201.17 3286.25 358.93

N 6 6 6 6

Std. Deviation 124.73 343.50 6228.25 879.20

12
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Min. Morphine (nM) M3G (nM) M6G (nM)
0 0 0 0
30 2347.9 j d16.7 0 0
60 2108.4 j €951.8 0 0
90 2342.4 § €953.5 0 0
120 1744.6 § €D21.7 875.0 j ©60.4 463.2  €D2.2
150 1718.8 j £873.4 828.3§ €915 201.2 j €485
180 1628.8 j £379.1 4204 § ©2.6 2456 § ©.3
210 0 149.3 j £38.5 0
240 0 150.7 § £81.0 0

13
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