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Association Between 471/8G Polymorphism in OPRM1 Gene on Morphine Dosage: A Meta-analysis
ZHANG Xue, LIANG Yueqin'(Department of Pharmacy, Kunming Yan'an Hospital, Kunming 650051, China)

ABSTRACT: OBJECTIVE To systematically evaluate the association between OPRM1 gene A118G polymorphism and
morphine dosage. METHODS Case-control study that retrieved PubMed and EMBASE databases to assess the correlation
between OPRM1 gene A118G polymorphism and morphine dosage. Meta-analysis was performed by using Stata 12.0 software.
RESULTS A total of 16 case-control studies involving 4 115 patients were included. The results of meta-analysis showed that
the morphine requirement of wild heterozygotes(AG) of OPRM1 gene A118G polymorphism was higher than that of wild
homozygotes(AA)(P=0.009), and the morphine requirement of mutant homozygotes(GG) was higher than that of
homozygotes(AA)(P=0.000). The morphine requirement of dominant genetic model(AG+GG) was higher than that of wild
homozygote(AA)(P=0.000). In the subgroup analysis, for race, the mutant homozygotes(GG), wild heterozygotes(AG) and wild
homozygotes(AA), the requirement for morphine in the Caucasian population was higher than in the Asian population, and
patient age and pain scores were also significant predictors of morphine consumption. CONCLUSION In the 4718G
polymorphism mutation of OPRMI gene, G allele carriers have a higher demand for morphine, and the requirement for
morphine in the Caucasian population was higher than in the Asian population.
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Fig.2 AAvs AG

A—forest plots; B-Begg’s funnel plot to detect publication bias(Begg’s test P=0.928, Egger’s test P= 0.809), the circles represent the weight of individual study;

C—sensitivity analyses; D—Galbraith plot for heterogeneity.
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Fig.3 AA vs GG
A—forest plots; B-Begg’s funnel plot to detect publication bias(Begg’s test P=0.329, Egger’s test P=0.438), the circles represent the weight of individual
study; C—sensitivity analyses; D—Galbraith plot for heterogeneity.
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Fig. 4 AA vs AG+GG

A—forest plots; B-Begg’s funnel plot to detect publication bias(Begg’s test P=0.857, Egger’s test P=0.611), the circles represent the weight of individual study;
C—sensitivity analyses; D—Galbraith plot for heterogeneity.
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Fig. 5 Average doses of morphine in different genotype and different methods
A-—average doses of morphine each genotype to different methods; B—average doses of morphine for AA homozygote model and G-allele carriers to

different methods; compared with AA genotype, VP<0.05, 2P<0.01.

-2394 - Chin J Mod Appl Pharm, 2020 October, Vol.37 No.19

rh E AR FH 2452 2020 4F 10 H 45 37 555 19



3 i

i 92 A 9 2 — o AIL A R T R 4 ) 18 R 9K
i, PIRTEHIH R BIAE . OPRMI(A118G)FER 5878
S35 R IRAY pu-F RS2 SR s, 5 e
£ 7 ) S W -6- 5 % B B B2 (morphine-6-
glucuronide, MO6G)XAZ KM, T EGMER) 4
WITRAEEN R ZE S

ARIZER G, RIS T OPRMI H:H
A118G Z 35 NG ME TG 3K 12 22 [H) X 29 )5 ]
KFL OPRMI FEH A118G 38A% 7% S gk >R &
AR, 7E 16 T 4 115 filEE, H
12 066 il AA FEHTL, 2 049 il AG/GG JEH
620 H RGBS R GG HL R R 5 T B
T A MR 25l s, AR SRR A4S
FAbTr, R B B AR TS N R LR
BRPHEER e AT RE8 B AR 5t 14745 S anfay
FH 5 A BRI 1775 . ARFSEREIN T OPRMI
FEH A118G ZAMEXTBHET R 152, K3 G
G IER R I R EAOEE” O, R CREXT
N MEFR oK i TR AHE, At OPRM I 3
K 4118G Z3SERBF AW | KIITEoT S MHERY
TR A JCHk ARl FH 3] 2 B AR 1 R
BEP IR VT2 4G i 34

WELHZEFE AT, WG R 3R R X I HE TR
Kb E W IN AR, Bk RS RE, (A
RN T . HE, G SR & R 1
TR IR NE , 5 BSORTH LR 24 11450 e R v 1230,
HWK, FARARETR 4118G 4540 JE R 9878 1y 45 34 4
Xof 76 S R R R B i 1K 7 F AR A
A118G “F BE R G AR AR, 29 11.5%, 5748
ali &5 FEF A 225 F I AR BRI 298 2%
20%24, SR, FEEINAFER AT THFSE, 4118G
SN FE R GEAR B2y 40%50, 55 =, 5 A118G
ZAMEE AT AT RERE M w-P] R ZARThRE .
Je, ANEEIIREE, T RE R E 2 5 (AR e 3 ak 24
R I, e REA BT BTk,

FEATFT A, ER A I R D43t S e e
TR P Z RO A T A 2R X i A R R
B R AR TR, X0l TR MEAE AR R
BN e kA T U Canmle . oA AR
FIERR), P, A B XA f g ME T ok
D, HEAh, TR SR B AR T4 i

R E AN 242 2020 4F 10 A2 37 255 19 1)

RGN, SOFPAIR R B Rl T A e, AL,
Wi 55 ) e i T g ) ) N MR A

MR, XIS A — LR R, e, Rik
2 0 E R AR RAR /N, R, AR
BAGPEIR A I 2R R A s, BlanyEn, I TESIA
MRG0 . 20—, BE2 ki AR
KA, JFE S 2R (H Rk Bk .
WA TIRTT o 50U, FEA PG RFREE FIAS [N
e, XEEWFSEIGE T OPRMI FEH A118G 2735
P55 PSR PG RN I p el FH 22 ] 7 OB

B2, RFFRGERER OPRMI 5 A118G
LAV METS R A WA, H AR AR
N K R TN o ASHIF ST 45 SR T R
FEAR Z2 s (R BEHL G RS SR B0 IE

REFERENCES

[1] SCHUG S A, PALMER G M, SCOTT D A, et al. Acute pain
management: Scientific evidence, fourth edition, 2015 [J].
Med J Aust, 2016, 204(8): 315-317.

[2] ZHANG X, LIANG Y, ZHANG N, et al. The relevance of the
OPRM1 118A>G genetic variant for opioid requirement in
pain treatment: A meta-analysis [J]. Pain Physician, 2019,
22(4): 331-340.

[3] KINDLER L L, SIBILLE K T, GLOVER T L, et al. Drug
response profiles to experimental pain are opioid and pain
modality specific [J]. J Pain, 2011, 12(3): 340-351.

[4] KONG Y, YAN T, GONG S, et al. O pioid receptor mu 1
(OPRM1) A118G polymorphism (rs1799971) and postoperative
nausea and vomiting [J]. Am J Transl Res, 2018, 10(9):
2764-2780.

[5] GRAY K, ADHIKARY S D, JANICKI P K.
Pharmacogenomics of analgesics in anesthesia practice: A
current update of literature [J]. J Anaesthesiol Clin Pharmacol,
2018, 34(2): 155-160.

[6] GONG X D, WANGJ Y, LIU F, et al. Gene polymorphisms
of OPRM1 A118G and ABCB; C3435T may influence opioid
requirements in Chinese patients with cancer pain [J]. Asian
Pac J Cancer Prev, 2013, 14(5): 2937-2943.

[77 SIA AT, LIMY, LIM E C, et al. Influence of mu-opioid
receptor variant on morphine use and self-rated pain following
abdominal hysterectomy [J]. J Pain, 2013, 14(10): 1045-1052.

[8] TANEC, LIM E C, TEO Y Y, et al. Ethnicity and OPRM
variant independently —predict pain  perception and
patient-controlled analgesia usage for post-operative pain [J].
Mol Pain, 2009, 5(1): 1-8.

[91 CHENLK, CHEN S S, HUANG C H, et al. Polymorphism of
u-opioid receptor gene(OPRM1: C.118A>G) might not protect
against or enhance morphine-induced nausea or vomiting [J].
Pain Res Treat, 2013(2013): 1-7.

[10] CHOU W Y, YANG L C, LU H F, et al. Association of
u-opioid receptor gene polymorphism(4//8G) with variations
in morphine consumption for analgesia after total knee

Chin J Mod Appl Pharm, 2020 October, Vol.37 No.19 -2395.



(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

-2396 -

arthroplasty [J]. Acta Anaesthesiol Scand, 2006, 50(7):
787-792.

CHOU W Y, WANG C H, LIU P H, et al. Human opioid
receptor 4/18G polymorphism affects intravenous patient-
controlled analgesia morphine consumption after total
abdominal hysterectomy [J]. Anesthesiology, 2006, 105(2):
334-337.

DE GREGORI M, DIATCHENKO L, INGELMO P M, et al.
Human genetic variability contributes to postoperative
morphine consumption [J]. J Pain, 2016, 17(5): 628-636.

HAJJ A, HALEPIAN L, OSTA N, et al. OPRMI c.118A>G
polymorphism and duration of morphine treatment associated
with morphine doses and quality-of-life in palliative cancer
pain settings [J]. Int J Mol Sci, 2017, 18(4): 669.
CHIDAMBARAN V, MAVI J, ESSLINGER H,
Association of OPRMI Al1l18G variant with risk of
morphine-induced respiratory depression following spine

et al.

fusion in adolescents [J]. Pharmacogenomics J, 2015, 15(3):
255-262.

BASTAMI S, GUPTA A, ZACKRISSON A L, et al. Influence
of UGT2B7, OPRMI and ABCB,; gene polymorphisms on
postoperative morphine consumption [J]. Basic Clin
Pharmacol Toxicol, 2014, 115(5): 423-431.

KOLESNIKOV Y, GABOVITS B, LEVIN A, et al. Combined
catechol-O-methyltransferase and p-opioid receptor gene
polymorphisms affect morphine postoperative analgesia and
central side effects [J]. Anesth Analg, 2011, 112(2): 448-453.
LOTSCH J, VON HENTIG N, FREYNHAGEN R, et al.
Cross-sectional analysis of the influence of currently known
pharmacogenetic modulators on opioid therapy in outpatient
pain centers [J]. Pharmacogenet Genomics, 2009, 19(6):
429-436.

SIAAT,LIMY, LIME C P, et al. 4718G single nucleotide
polymorphism of human w-opioid receptor gene influences
pain perception and patient-controlled intravenous morphine
consumption after intrathecal morphine for postcesarean
analgesia [J]. Anesthesiology, 2008, 109(3): 520-526.
JANICKI P K, SCHULER G, FRANCIS D, et al. A genetic

Chin J Mod Appl Pharm, 2020 October, Vol.37 No.19

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

association study of the functional 47//8G polymorphism of
the human mu-opioid receptor gene in patients with acute and
chronic pain [J]. Anesth Analg, 2006, 103(4): 1011-1017.
COULBAULT L, BEAUSSIER M, VERSTUYFT C, et al.
Environmental and genetic factors associated with morphine
response in the postoperative period [J]. Clin Pharmacol Ther,
2006, 79(4): 316-324.

KLEPSTAD P, RAKVAG T T, KAASA S, et al. The 118 A >
G polymorphism in the human mu-opioid receptor gene may
increase morphine requirements in patients with pain caused
by malignant disease [J]. Acta Anaesthesiol Scand, 2004,
48(10): 1232-1239.

ABBASI J. Getting pharmacogenomics into the clinic [J].
JAMA, 2016, 316(15): 1533-1535.

ZHANG J L, ZHANG L, ZHAO X, et al. Association between
MDRI1/CYP344/OPRM1 and the
post-Caesarean fentanyl analgesic effect on Chinese women [J].
Gene, 2018(661): 78-84.

HAJJ A, HALEPIAN L, OSTA N, et al. OPRMI c.118A>G
polymorphism and duration of morphine treatment associated

gene  polymorphisms

with morphine doses and quality-of-life in palliative cancer
pain settings [J]. Int J Mol Sci, 2017, 18(4): 669-685.
HILLMAN R T, SANCHEZ-MIGALLON A, MEYER L A, et
al. Patient characteristics and opioid use prior to discharge
after open gynecologic surgery in an enhanced recovery after
surgery(ERAS) program [J]. Gynecol Oncol, 2019, 153(3):
604-609.
OU W C, HUANG Y C, HUANG C L, et al. Interaction
between cytochrome P450 2A6 and Catechol-O-Methyltransferase
genes and their association with smoking risk in young men [J].
Behav Brain Funct, 2017, 13(1): 1-10.
KYU O T, KWANMIEN K, SANGHOON J, et al. Association
between perioperative cholesterol level and analgesia after
video-assisted thoracoscopic surgery [J]. Korean J Anesthesiol
2019, 72(2): 135-142.

ek HH: 2019-12-20

(R34 - Aif)

rh E AR FH 2452 2020 4F 10 H 45 37 555 19



