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Analysis of the characteristics and influencing factors of mirtazapine steady-state trough concentration and
concentration-to-dose ratio
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ABSTRACT OBJECTIVE To analyze the distribution characteristics of mirtazapine steady-state trough concentration and
concentration-to-dose ratio (C/D) , and to investigate the influence of clinical and genetic factors on C/D. METHODS A
retrospective study was conducted on hospitalized patients with depression who received mirtazapine treatment and underwent
therapeutic drug monitoring at the First Hospital of Hebei Medical University from May 2022 to May 2025. The collected data
included patients’ gender, age, body mass index, daily dose, steady-state trough concentration, smoking status, history of liver
disease, drug type, concomitant medications, and CYP2D6 metabolic phenotype. The C/D was calculated. Spearman rank
correlation was used to analyze the relationship between mirtazapine steady-state trough concentration and daily dose. Univariate
analysis and multiple linear regression model were employed to screen the factors potentially influencing the C/D of mirtazapine.
RESULTS A total of 226 patients were included. The daily dose of mirtazapine was 25.00 (24.82, 30.00) mg/d, the steady-state
trough concentration was 44.46 (20.00, 70.00) ng/mL, and the C/D was 1.83 (1.00, 2.00) (ng-d)/(mL-mg). Steady-state trough
concentrations were within the reference range (30-80 ng/mL) in 121 patients (53.54%) , below the lower limit in 80 patients
(35.40%) , and above the upper limit in 25 patients (11.06%). A positive correlation was observed between mirtazapine steady-state
trough concentration and daily dose (coefficient of determination was 0.320 8, P<<0.001). Gender, smoking status, and CYP2D6
metabolic phenotype were significantly associated with the mirtazapine C/D (P<<0.05). CONCLUSIONS Significant interindividual

variability exists in mirtazapine steady-state trough concentrations. Gender, smoking status, and CYP2D6 metabolic phenotype are

identified as independent influencing factors for the

ABEEIE WdtA T ARRHE 5 H (No.252W7701D) ;3]

48 2025 4EHRF Y B BRDE 22 75 A AT H (No.ZF2025040) mirtazapine C/D, with higher C/D ratios observed in females,
% A BRI BRSO AR B non-smokers, and intermediate metabolizers.
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mm, 1.7 pm) M@ 3ERE, P 0.1% B BRERCN T sh Al A 2L
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®1 REFNEGAHRERILCS

5 Hliath At 5 A5 S gl

| KA h (5HF) 30mg A210301,A221028,A220415,A230612 27 120150540 Organon Pharma( UK )Limited

) KATH 5B 30 mg B210710,B211215,B220318.,B221120 B2 HI20181172 Novartis(Bangladesh) Limited

3 kAT 15 mg 202101,202203,202211,202305 25k H20080101 WP Al A By AR A
4 RRER 15mg 210501,210803.211012,220206 407 H20100103 e B HRAR

5 KA 30 mg 210712,211215.220418 25 H20184125 W R =R Ry R A )
6 KATH 30mg HY2103 HY2111 HY2205 HY2210 25T 20041656 SRR HARRAT
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1) B %t 43 5K m/z 266.10—195.11 (kA F ) mi/z
270.03—195.67 (NF5 , KA F-D4) . 4R s, KA
e 0 3T e R B 1 B 1 Y A 5~200 ng/mL (+>0.990) ,
2 B MR R L TR0 S AT A 2020 AF R E 2y
) (R ) 300 00 A= A it o o0 BT R B TR R R s )
IAH LR ™,
1.3.2  CYP2D6HEPTY e AR e Y

K H & Z i VU SRR R A S8 AN R DK a2
mL, $&CHIE K 2 DNA Jf- #E17 it it 42 il (DNA Wk B >
10 ng/uL, 260,280 nm & K ™ 19 W S B L fE N 1.7~
2.0) . BiJe , >R FH 2454 35 R ) S A AT I )
i IO T A SR AT R R 43, i 35 Mass Array A% 2 3 3% -
B AT CYP2D6 FH A s K6 I Ko BRLAZ AT R 22 5 M 43 78
G311, R H] Typer 4.0 B 525 6 HE B 5 [l s, SR AR
S 5 i SR A il XSO R 58 K CYP2D6 #5 I
B ST (AR LR R SR e 208 BT
MR 22 A5 B ¥ DB S 25 3L AT IR Fl e A B 1Y
CYP2D6 I RE 45 o7 FE PH/BE I RY (*1 %2 %5 %10, *17
*41 e DRI 5 SRR DUBSE ) B4 CYP2D6
TEPEVE o IS 4 AR R A, 2 2 AR AL | v [l 4R a5
R EF AR G R A
133 C/D

GG BE R AT RETWRER A B 270 % T
KIFFEAK A1 C/D: C/D= BH B KR R R U
(ng/mL)/H 25257 & (mg/d) .
14 HiELE

KT SPSS 26.0 A X B AT e it oA . THa v
BRI G , LL M(Pos, Prs) Fm , 411] L8R F Mann-
Whitney U A% 5 8¢ Kruskal-Wallis A #3560 ; 313 %ORMHE IE
B HJr 2255, LAx £ s R 21 ] U BCR T e K 90 58
2530 o TGO LA E e 3R, AR FE R T x K
55 8% Fisher #fi VAR ¥ . K HH Spearman 25 25 AH ¢ 40 #r
IR AT H A 257 i SRS AR E WA e, s
TR AR A /D W sgm K2 6 8 22
P<<0.05 A8 s g A Z2 o2V A BEAY s [Rl i, X C/D &2t
TR A 53 A, OB FL AT X B 3 [In (C/D) R AE R B AR
i, Ui C/D ST s2m R R . kg 7K ifE «=0.05,
2 #R
2.1 BERN—MmER

A TEAR Y AR HEbR HESL Gl A 226 B3, b B¢k
811911 (35.84%) 2 1 145 1] (64.16% ) ; 4% 2y (53.43 £
16.18) % ; BMI Jy(23.21 +3.76 ) kg/m’, i FH J5LHIF 24 ) s
H A 134 11 (59.29%) , fd 05 il 25 1Y & & A 92 1]
(40.71%) 3 ANW 0 55 5 215 161 (95.13% ) , W AR 1) 2 3

- 778 - China Pharmacy 2026 Vol. 37 No. 6
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JHF S 14 R A 54491 (23.89% ) ;i FHEA.24 1 Fe 5 130
% (57.52%) , ¥k & 1 1 1 Fh 25 ¥y 19 18 % A 86 17
(38.05%) , kA5l =2 Fh 25 SR 5 10461 (4.42%) .
22 BEMNCYP2D6EREHSHIER

226 191 JB 3 B AR R AR L e (B AR R A I AR AR
J FE 539 i 42.48%(96/226) . 56.19% (127/226)], H H
AR A K CYP2D6 FEN R A 1 e UL 26 2.,

R2 MABERERER CYP2D6ERESHIFR

A CYP2D6FEHA B 1%
el #5)¥5 2 088
Gl #1010 50 n1n
#0441 9 398
#0417 19 841
45 11 487
S 2 088
0% 5 221
FERHE £/ 2 1239
*%) 17 15
) 2 088
#1410 4 2080
*/44] 9 398
10 2 885
| 4 L7
Lt X% 1 044

23 BEMMABRESMER

226 1] BB & K AT H 45 25 751 12 ol 25.00 (24.82,
30.00) mg/d, Fa 75 4k i 2 44.46 (20.00, 70.00) ng/mL,
C/D 4 1.83(1.00,2.00) (ng+d)/(mL-mg) ., # AGNP
AHICFE B HEAE R OKR E TR T S % i H (30~80 ng/mL)
o S By 7 R Mk BE (>120 ng/mL)™, 121 4] &
(53.54% ) RSB IE AL T2 %0 N, 80 1 (35.40% )
TS H G TR, 250 (11.06%) 5 T2 %5 H LR,
Horr 7451 (3.10% ) 78 42 52 50 38 B O B, 2 5 B 45 24
i NN RF R EP RS M ZE R HRR.
24 KATFRESARESHAEBFTEMNHERME

Spearman S AT R KA FRARIKES
H 25 24 5 i 42 1E AH G [ g RA(R?) =0.320 8, P<
0.001], £ A H: 0] 2 40 i 1 245 4% 8h Jy 24 R AE . &5
L 1o

— [N
o =3
S S
L '
.

KACFR AR URE/ (ng/mL)
o
=]
.

@
S
L]
SUEEEEEEEEEE ¢ ® ¢0 ¢
® ememne eese

=
S
L]
NN

o

T T T T T )
0 10 20 30 40 50 60
H 45255 it /mg

Bl XEFAAHHESHSERENBEX G SE

hEZG B 2026 4545 37 545 6 11



25 KBFMHREZMEZSHER
2.5.1  HEZ0 e FRABRWKE . C/DIREAIR N C/IDW
LSNPSl g TEAE S

Shy 4 T JR 7R AN ) S LR RRAIE £ K RO 24 M 2
B AT IR A S H 45 2550 i RS E . C/D
SEL UL, IR 2 ST S R AT L C/D
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el (P o) AAZSHIRM(Ps, Ps) ) (mgld) BARIKIEM(Ps, Prs) ) (ng/mL) DlgdnLmg] UK 0
HEI 474 <0.001
n 81(35.84) 26.62(20.00,30.00) 39.61(20.00,60.00) 1.48(1.00,2.00)
% 145(64.16) 23.80(15.00,35.00) 4722(20.00,70.00) 203(1.00,3.00)
Lad 0974 0379
<184 §(3.54) 26.52(20.00,30.00) 60.15(35.00,80.00) 225(1.50,3.00)
18~65% 163(72.12) 24.02(15.00,35.00) 41.77(20.00,60.00) 1.79(1.00,2.50)
>654 55(2434) 27.00(20.00,40.00) 50.12(30.00,70.00) 1.88(1.00,2.50)
BMI 1480 0221
<185 kgl 207) 22.84(20.00,30.00) 5045(30.00,70.00) 229(150,3.00)
185~239 kg/n? 114(50.44) 25.26(20.00,35.00) 45.52(20.00,70.00) 1.88(1.00,2.50)
24~28 ke 64(2832) 23.09(15.00,35.00) 39.48(20.00,60.00) 1.68(1.00,2.50)
>28 kgt 26(11.50) 28.85(20.00,40.00) 46.96(20.00,70.00) 1.58(1.00,2.00)
it 2155 0.032
i 215(95.13) 24.91(15.00,35.00) 45.26(20.00,70.00) 1.86(1.00,3.00)
2 11(487) 23.19(15.00,30.00) 28.65(20.00,40.00) 1.22(1.00,2.00)
i 0910 0364
x 1M(76.11) 2433(15.00,35.00) 42.62(20.00,60.00) 1.80(1.00,2.50)
) 54(23.89) 26.39(20.00,40.00) 50.29(20.00,70.00) 1.93(1.00,2.50)
HfikAl 0633 0528
it 134(59.29) 26.14(20.00,35.00) 4751(20.00,60.00) 1.86(1.00,2.50)
i 92(40.71) 2291(15.00,35.00) 40.00(20.00,60.00) 1.79(1.00,2.50)
it} 1117 0329
% 130(57.52) 25.04(15.00,35.00) 43.35(20.00,60.00) 1.77(1.00,2.50)
1 86(38.05) 23.90(15.00,35.00) 44.98(20.00,60.00) 1.95(1.00,3.00)
20f 10(442) 30.00(20.00,40.00) 54.37(30.00,70.00) 1.63(1.00,2.50)
CYP2D6 R R 2893 0.036
B 2(088) 30.00(30.00,30.00) 35.16(30.00,40.00) 1.18(1.00,2.00)
iR 96(42.48) 24.77(20,00,35.00) 48.17(20.00,70.00) 1.97(1.00,3.00)
FERAE 127(56.19) 24.74(20.00,35.00) 41.83(20.00,60.00) 1.73(1.00,2.50)
AR 1(0.44) 30.00(30.00,30.00) 4090(40.00,40.00) 1.36(1.00,1.50)
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R SR RS , WA B E T T TDM.
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(1) C/D &35 1 F1E AR AL R 3, $ 7Rt A% ARt RE sl
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NI RS2 B A B2, CYP2D6 K2 RIS I 5 TDM 78
KA AT B W E M < SRR I e H 1t
AFGTRRUE 1 S RUBS: 4327, B B AT i ] R A
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B E T RS R B IR 2 T R B R A I
RAARR Y A S AT A ) 24900 2 68 U i, DA TS A DA
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