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Abstract

Objective: To investigate the effects of three commonly used antipsychotic drugs, clozapine, chlor-
promazine, and risperidone, on renal function in patients with schizophrenia at different plasma
drug concentrations, and to identify the plasma concentration range that combines efficacy and re-
nal safety, providing a scientific basis for individualized clinical medication. Methods: A prospective
case-control study design was adopted. A total of 180 patients aged 18 to 65 years with schizophre-
nia admitted to Shiyan Traditional Chinese Medicine Hospital from November 2024 to November
2025 were selected and divided into clozapine, chlorpromazine, and risperidone groups, with 60
patients in each group. These groups were further divided into low, medium, and high concentra-
tion subgroups (20 patients in each subgroup) based on plasma drug concentrations. Ultra-perfor-
mance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) was used to measure
plasma drug concentrations in patients, and an automatic biochemical analyzer was used to detect
renal function indicators (serum creatinine and blood urea nitrogen). Statistical analysis was per-
formed using SPSS 23.0 software. Measurement data were expressed as mean * standard deviation
(X +s), and t-tests were used for inter-group comparisons. Count data were analyzed using x? tests,
with P < 0.05 indicating statistical significance. Results: The serum creatinine and blood urea nitro-
gen levels in the high concentration subgroups of the clozapine and chlorpromazine groups were
significantly higher than those in the medium and low concentration subgroups (P < 0.05); there
were no significant differences in renal function indicators among the risperidone subgroups at dif-
ferent concentrations (P > 0.05). Within the same plasma drug concentration range, the increase in
renal function indicators was greatest in the chlorpromazine group, followed by the clozapine
group, and the smallest in the risperidone group. Conclusion: The effects of clozapine and chlor-
promazine on renal function in patients with schizophrenia are plasma drug concentration-depend-
ent, with an increased risk of renal damage at high concentrations; risperidone has a smaller impact
on renal function and no significant concentration dependence. Clinically, it is necessary to adjust
the medication regimen based on plasma drug concentrations monitored by UPLC-MS/MS. Clozap-
ine and chlorpromazine should be controlled within the medium and low concentration ranges to
balance efficacy and renal safety.
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R P70 ZLRE A — i)™ B S RS B, FIBTT R BB R 2P 1] 55— RPURE IR Z5Y)(FGA)
ARS8 ARBURE H ZP(SGA) AT FIRFEART 24 Y], |2 B TIGIR[1]. 28T, R4 £4
B, KIS A R RS R S SR, ROUNIMENLER(Cr). JRERBUNYK I, HR
ma) VR IT KM E S A TG B[ 2]-[4]. HHT, ST HURS A0 2000 B DhRE R REmait 7t 2 SR T — 254, Hik
Z M5 FE 5 B A 35 B B A ORI AT, ME DA AR I R M FH 2 75 3R [5] [6] o R s8R il — HR R
(UPLC-MS/MS)H A 1 R | S ek e 22 21 25 [RIIT A AL 34, R 2450k B B U () A e [ 7] [ 8]
AW FRH UPLC-MS/MS ARG e E A SN FIE R M2, 456 FIhastabriaill, Rgux
b =P AEAS TRIR FE IX (R B IR s 22 57, B FE A 22 40 AU 2R BEVS L, RARAGIE YT T Ik
RN R S FR A SIS AR, (R AF AA e 43R R ML F 2R B T e e US4 T B

2. MR EA*
2.1. HFRIR

AHFFHEE 2024 45 11 FZ 2025 4 11 H T 187 v 2 2 B A Be RS 1 7 2405 e 180 7, HRIESN
HEbRUEREATIRE, YRS BB IEE 541 FMGE HR)) (DSM-5)HAS 14> ZRE 2 Wrbr i .
2.1.1. MR

(1) FEBHOZUELHAE, 2) BELFBZEEMERZD; 3) MIARKR, Fi 1865 %; @)
A AEET. SARSEAERGT, AR >110H.
2.1.2. HiRR#RHE

(1) EIFMae R PEgm . B PRIp « o L 25 T RE RS IR B DhRE SRR G . (2) (ERI. R LI Lotk
(3) NALHT 1 J& WAE I HAh BORS 0% 25 . PUIARZS sl iatzs; 4) it 1 MH S 5HAZEYIR R RE: (5)
Il PR B AN 4 B TV B & 58 BRI
2.2. SFEGE

FORIT 25 N R R SRR . FIREERAL, 4 60 1. S35 R w FH VAT W FE Y0 BB SAH S B
I, GEFLWRER, B B0 &, . EIRETH, %20 5. DHBERATE 1.
2.3. {(XEB5RF

5 BE MS-S900 WA (it &3 B R 3% 4 ;  TDM Platform {43 45(4.6 mm x 150 mm, 5 pm); HokE #2454 )
AR P B W AR A B GR RORE €07 B2 B S 187, #ib5: 202409012); H ¥ (Fisher Fiigl): = HBNE
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Table 1. Grouping situation

®= 1. EER

Wl HAECT 2GR EEVE B (ng/mL) SR 2GS il (ng/mL) R i 24534% P2 Vi [ (ng/m L)

IR 2 200~300 50~100 0.5~1.0
Rk g2 301~500 101~300 1.1~2.0
EREE A >500 >300 >2.0

24. SERFE

2.4.1. HERESHIAIE
Frf 52 25 I 3.0 mL ki, BT IRHESIRE F, 6 h LA 3000 r/min 250 10 min 732
M. FHFEAEM, MHERFEART-20CEOGHAF. B 100 pL MIEFEA . A R 20 E T U BUR 96 1%
FLARF, I 100 uL [FIA7 2 A bR, BN 300 pL FEARZEEK, 1800 r/min €l & 5 min, 4000 r/min &5
> 10 min, HY 150 pL _B3ERERE U TR 96 TFLIR, Fmig i,
2.4.2. UPLC-MS/MS ¥R & ¢
o (B TBIAH A N 0.1%HIR/KIEVR, st B TN BEEEBEMFEF: 0~2 min, 30% B; 2~5 min,
30%~80% B; 5~7 min, 80% B; 7~8 min, 80%~30% B; ¥iik 0.3 mL/min; Fil# 35°C; #EFEE S pL.
o JRIEAAMF: HWIZE HLEURESD, ES TR ZRMEMMRMER: SRR 350°C: Mg
J£ 4500 V; filbHESCNRS, FHAETRAONES.
2.4.3. BIhsEtEIREN
K F 4= E Sh AL T ORI T3 WLEF(Cr) R ZE(BUN) KT, AR A 35 (3025 A 10 ) 3 B
VICRER
2.4.4. REEH|
WALREAE M Z6(r>0.995) KA & = ANIREE BT S (FHREE 90%~110%), RSD; L85 & € Ik e, £
MANRAZG 8 RAEESITEEE, 8 %3 W

2.5. G FEAE

K SPSS 23.0 HAFREATHIE M. THETURILAIE £ PR (X £5)FoR, HWARIREE A HEL
KRR T Z 04, AL ELECR A t R de; THEBUR IR (%) &or,  HBCRA P fils. P <0.05 4
ZRBA GRS

2.6. LIRERHL

AW RGBT P EEBAS R A SIS TEAL S . 2024KY089), T H 2R #E M 5 g8 1% 8wtk [
B, WSRO E A TR, R R R SRR

#HR
1. ARMR—RER
SHBHEAAMN . FRE . PR AN KE - RBDRITI LA, ZREGHEE (P > 0.05), ESE

W W
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Table 2. General information of the study subjects

® 2. ARMR—MRER

5 1511 V(B ) ERGE, Yis)  WEECGE, Yts)  HARKHA, ¥is)
AAEFA 60 32/28 38.6+10.2 58+3.1 6.5+2.3
AERAH 60 30/30 392+98 6.1+2.9 6.8+2.1
5 i 2 60 33/27 37.9+10.5 56+33 63+2.5

F/* i - 0.213 0.356 0.421 0.512

P 1A - 0.890 0.702 0.674 0.601

3.2. FEIMARE T =408 & SThEEIRARELE

FAECPHRIRETA Cre BUN K FRE ST (RIRE VAP <0.05), I EH SRR EH iz
RGP > 0.05); FABHAEIKEWA Cr. BUN KTFEEES T, RIKREEE4(P <0.05), Hik
FEAH Cr KF i TARIKREEZH(P < 0.05); FIEEHAH SE A Cre BUN KFLILER, ZRLSHEE (P >
0.05). HARWZ% 3,

Table 3. Comparison of renal function indicators among the three groups of patients at different blood drug concentrations

3. NEMZRE T =HEE B IhREIEARELE

4 WRIEMH 1% Cr(umol/L, X+s)  BUN(mmol/L, Xx+s)
(7453 20 78.3+10.5 52+1.1
AAEFA e 20 81.5+11.2 55+13
R 20 95.8 + 12.6™ 6.8+ 1.5
(745 20 80.2+10.8 53+1.2
ARH HR 20 88.6+11.5 59+14"
R 20 1023 +13.1% 72+ 1.6
IR 20 76.5+10.2 51£1.0
F 5 R 2 Hk 20 77.8+10.6 53+1.2
R e 20 79.2+11.0 54+13

W SRARIKREWAEE, *P<0.05; SRAFKETALE, *P<0.05.

3.3. HEIMZAREXE T =H8E B IhaEiaFRLE

. mEIREEXIAINY, SUAER4L Cry BUN KPR 2 & T A A AL S FIE BRI ZH(P < 0.05): SUAECFAL sk
FEIX 8] Crv BUN 7KF 838 & TR EHAL(P < 0.05); fRIRFEIX (8] =205 ThEEFR br LA 2 R B2 X
(P>0.05). BN 4,
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Table 4. Comparison of renal function indicators among the three groups of patients within the same blood drug concentration
range

4. HEMZRERXE T =HEE B hREIEARELE

WX [H] 2H 5 1513 Cr (umol/L, X*s) BUN (mmol/L, X *s)
AR 20 78.3+10.5 52+1.1
A RAH 20 80.2+10.8 53+12
G FIEEERZH 20 76.5+10.2 51+1.0
F i - 0.632 0.451
P& - 0.533 0.638
ARTAH 20 81.5+11.2 55+1.3
AAGRA 20 88.6+11.5° 59+14
TR FIEEHA 20 20 77.8+10.6 53+12
F & - 4.892 3.765
P{E - 0.010 0.027
AR 20 95.8+12.6" 6.8+1.5"
A RAH 20 102.3 £ 13.1% 7.2+ 1.6
ek 5 16 20 20 79.2+11.0 54+1.3
F {8 - 18.765 15.321
P1{H - 0.000 0.000
e BRREALE, P <0.05; SEETAHLK, *P<0.05,
4. g

G ZURE SR TR KA Z U MR 25 0IR Y7, T Z3WAH DGR B Th e 44 55 O BN I R DG ) i 22 1]
9] [10]. AWFF IR FAGR FIBEERE =Miln K H H 259, 183 UPLC-MS/MS iEA5 #E B A 112
W, RGHITHSE IReIRIRIOCHE, NIGIR 24 255t 1 OGR4 S 4% .

FECPERIRTT M TERS o 7 ZLRE I B 25, FOB I B LR vT e 5 40 ) IEA QU B s 1 L b
WIEHEBRAG R[11]. AR A, SEFEKEHE500 ng/mL)HE#E Cr. BUN KPR E T, iRk
FE4H.(200~500 ng/mL)'E D Refabn L i, $om &UACE XS D BE 1 g2 HA W FEROBLE 1 R 754 1f
IR AR HILE 500 ng/mL LAR, DARRRE R 3 S . X 5 BEAERF 7 “ AT 8 75 MR LT 7K
MR —B12], HATHE D T AW ERE, ERIGRTE S0 E

SRR —RBUR R 258, OO BT B DhRe s A BESE[13]. BTN, SR IR A
ZH(101~300 ng/mL) Cr /K~F 205 3 i/ TARIKE A, =ik 2 (>300 ng/mL) B D Redebnist — BT+ m, HAEA
[FIARFEDX IR Y, SRR IR B RS M) R TR0, SR SR (0 W I # B o, IR 24 7 E i, 2
WA 5 1% 33 IR B2 [X ] (50~300 ng/mL), Fh05e 5 Thag .

FIRERVE NS —ARPURE MR 259,  H B ThEE R R ma A iR AT o AT A, 5 B 25 ) P 4 B T
REfEbr LR 25, WA REIKE(>2.0ng/mL) T, Cr. BUN AKPARZERRE EH VG, X5 “FIEE S )
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RESH W R BAR” IOWETEERANAT[14] 12 RN, PR R 78 e P 7 FH I P Y0 el o ' B 1 2 Ak R
TR D RE A A 95 B K 251K 2B

RIFFIBIHTZAAE T H—, RA UPLC-MS/MS BARSEIL =R WA HEE &, SRk 1 4% GoAsill
THERBIEA LTI Z ks, Hild e il i selm i Ak &, it 04871 7Rl 4
H=, RECER P RIR, RIS =R 25 FIWEE T (0B RS20, W6 1 25418 1 B ik 2=
Sy H=, A ATREPE SO G5 R, N IZGURE S DO RE R R R SRS AL 1 S T S A

KETAAE—E /IR, — AR ER, HARRKRE AR BN, a8y Kk
FEARRAR, JERFIR AR IR o5 Horh DL — D ISR S 18 . — R T W5t B DhRE IR R, Rk
W2 & 2B 7200, O T IR TR AN 7= 25400 B I B R AT LA, e PR FH 24 ¢ 4 4R 1 B 4
THT A -

5. &

FAECP 5 SRR R 0 43 R40E A3 B D RE (0 e B I 24 R B AR e, vk PSS I Y 0 o XS 2 3
S0, T I R T e PR s e A HLJG I IR FE AR o IR S A R, g UGE I UPLC-MS/MS V2 il
MZFAEE, FEFIEHILE 200~500 ng/mL, A NEEEHIFE 50~300 ng/mL, LLPHRT 205 B IE 24 XF
T BRI Z N B, TS RRRIREERIATT . AW 7045 ORS00 S40E F 3 10 B 2R 14 T
BREEAkyE, AT AYA RN, 5 EE EERE.

EemB

WALE HIET TR 5 FYETUH . UPLC-MS/MS 230l 5 AN [F] 1L 24534 52 IS H0RS w0 2460 55 2 e S il 1)
X LA 7E(24Y 165)
Sk
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