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Efficacy of Gene Polymorphism in Predicting the Dosage of Sufentanil

After Laparoscopic Surgery
ZHANG Yi,HAN Qiang ,Abdula-ABUDUAINI, JIA Manging
(The Seventh Affiliated Hospital of Xinjiang Medical University ,Urumqi  Xinjiang ,China  830028)
Abstract: Objective To investigate the value of gene polymorphism in early assessment of dosage of sufentanil in patients after
laparoscopic surgery. Methods The clinical data of patients underwent laparoscopic surgery in the perioperative period admitted to
the hospital from April 2021 to March 2023 were collected. Before surgery,the single nucleotide polymorphism (SNP) of genes
CYP3A4 (rs2242480) , COMT (vs4680) , OPRMI1 (rs1799971) and ABCBI (rs1045642) were detected by the real — time
fluorescence quantitative polymerase chain reaction; after surgery, the intravenous patient — controlled analgesia (Sufentanil Citrate
Injection + Tropisetron Hydrochloride Injection) was given, and the dosage of sufentanil used by the patients 24 h after surgery
was recorded. The relevant factors affecting the dosage of sufentanil after laparoscopic surgery were evaluated by the ordinal
Logistic regression analysis. The alignment diagram model based on the independent relevant factors was constructed by the R
software, the calibration curve and receiver operating characteristic (ROC) curve were drawn to evaluate the early predictive value
of the model. Results A total of 300 patients were included, the median postoperative dosage of sufentanil was 30.35 pg. The
patients were divided into the group A (total dosage < 25%),the group B (total dosage was in the range of 26% to 50%) ,the
group C (total dosage was in the range of 51% to 74%) and the group D (total dosage > 75%) based on the the quartile
interval of total dosage, with 75 cases in each group. The surgical time, preoperative fasting blood glucose (FBG) level, and the
genotype proportions of CYP3A4 (rs2242480) ,ABCBI (rs1045642) , COMT (rs4680) and OPRMI (rs1799971) in the four groups
were significantly different (P < 0.05). The ordinal Logistic regression analysis showed that the surgical time, preoperative FBG
level and CT genotype of CYP3A4 (1s2242480) were the independent influencing factors of sufentanil dosage after laparoscopic
surgery (P < 0.05). The C - index of the alignment diagram model for early prediction of postoperative sufentanil dosage was
0.915, and the calibration curve of the model was similar to the ideal curve. The ROC curve analysis showed that the alignment
diagram model had an area under the drug — time curve of 0.909,a sensitivity of 82.67% and a specificity of 86.67% in the
early assessment of sufentanil dosage. Conclusion The SNP of CYP3A4 (1s2242480) is an independent influencing factor on the
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dosage of sufentanil after laparoscopic surgery. Preoperative detection of the SNP of CYP3A4 (1s2242480) in patients is helpful to

guide the clinical individualized use of sufentanil for analgesia.
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Tab.1 Primer sequences
AR (L) AE%:31
CYP3A4(1s2242480) F:5' - ACGTTGGATGTGAACTGGCCACTCACCCTG -3’
R:5" - ACGTTGGATGGAAAGAATCAGTGATTATGC - 3’
F:5" - ACGTTGGATGCATGGCCCGCCTGCTGTCA - 3'
R:5" - ACGTTGGATGAAAGTGCGCATGCCCTCCCT - 3’
F:5" - ACGTTGGATGATTGCACTGA - TGCCTTGGCG - 3"
R:5" - ACGTTGGATGTGATGGCCGTGATCATGGAG - 3
F.5" - ACGTTGGATGATCGTGTCCCAGGAGCCCAT - 3’
R:5" - ACGTTGGATGGCTCCCAGGCTGTTTATTTG - 3
F:5" - GTGACGTGGACAATCCGCAAG - 3'
R:3" - CCTTCCACCTGTTGCCTGCG -5
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Tab.3 Comparison of SNP at different gene loci among the four

groups (case)
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N e P IS
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5, 5 3 3% 1 5 (P > 0.05) . 4 41 & CYP3A4 cc 045 59 @
(rs2242480) . ABCBI (rs1045642) . COMT (rs4680) . ;i acen) M2 3T 9
OPRM1(rs1799971) A~ [R] JE R Y L 3] L 5, 25 S 359 ¢ AT 10 14 21 24 18.254  0.006
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Tab.2 Comparison of clinical data among the four groups (n = 75)
A B A4 B4 c4 D4 X /FE  Pi
WA [#F(%)] % 40(53.33) 43(57.33) 42(56.00) 45(60. 00)
4 35(46.67) 32(42.67) 33(44.00) 30(40. 00) 0706 0-872
X +s, %) 44.76 + 8. 36 44.85+8.72 44.73 +8.99 44.89+7.95  0.098 0.922
ASA BB 14 61(81.33) 62(82.67) 59(78.67) 60(80. 00) 0. 427 0,935
(41 (%) ] 1 4 14(18. 67) 13(17.33) 16(21.33) 15(20. 00)
BMI(X +s,kg/ m?) 23.49 +2. 64 23.41+2.77 23.58£2.19 23.55+2.71  0.137 0. 891
F KB+ (X £ 5, min) 146.37+36.22 152.35+33.86 158.44+31.73 165.77+35.74 7.881  <0.001
B2 1R (X % 5, min) 10.31 +2.36 10.29 +2. 55 10.33+2.16 10.22+2.41  0.231 0.818
FAREAR H XAk AR 50(66.67) 53(70.67) 51(68.00) 52(69. 33) 0.310 0,958
[4](%) ] &AM BARE R 25(33.33) 22(29.33) 24(32.00) 23(30.67)
FBG(X = s,mmol / L) 5.73+1.44 5.84+1.35 5.96+1.42 6.32+1.35  9.261 <0.001
Alb(X +5,¢/1) 40.28 + 4. 61 40.25+5.71 40.33 + 4. 87 40.35+4.26  0.097 0.923
AST(X +5,U/L) 21.34 +4.66 21.31+4.75 21.19 + 4. 66 21.22 +4.21 0. 165 0. 869
WBC(X +5, x 10°/L) 6.89 +1.27 6.81 +1.31 6.86 +1.35 6.88+1.31  0.047 0. 962
SCr(X +s,pmol /L) 92.22+24.63  92.28+19.47  93.67+20.49  93.94+20.31  0.467 0. 641
BUN(X + s, mmol /L) 8.29+1.74 8.27+1.89 8.24+1.75 8.22+1.63  0.254 0.799
IL-6(X +5,pg/mL) 63.48 +6.22 63.37 +6.31 64.49 +5.38 64.41+5.57  0.965 0.336
TNF - a(X + s,pg / mL) 19.95 + 6. 34 19.82 +6.22 19.73 + 6. 36 19.64+5.21  0.327 0. 744
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Tab.4 Results of the ordinal Logistic regression analysis

A% B HEE Wad P OR 95%CI
FAHA 0.010 0.004 5.244 0.02 1.010 (1.001,1.018)
FBG &+ 0.226 0.068 11024 0.001 1.253 (1.097,1.431)
CYP3A4(rs2242480)  CC 9.673 0.008 1

CT -1.09 0.418 6.922 0.009 0.333 (0.147,0.756)

T -1.899 1059 3.215 0.073 0.150 (0.019,1.193)
ABCBI(1s1045642) 1T 6.998 0.030 1

TC  0.483 0.837 0.333 0.564 1.622 (0.314,8.366)

CC 1318 0.779  2.860 0.091 3.734 (0.811,17.190)
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Fig. 1 Alignment diagram model for evaluating the high dosage

of sufentanil after laparoscopic surgery
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