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Study on the correlation of peak blood concentrations of compound sulfamethoxazole and its metabolites
with clinical efficacy and adverse reactions in critically ill patients

FU Xiangxiang'*, ZHONG Lili*, GU Jiangfan', MEI Mengyu', LI Xinxin', DENG Yang®, WANG Min’( 1. School
of Pharmacy, Hainan Medical University, Haikou 571199, China;Z2. Hunan Provincial Key Laboratory of Anti-
resistance Microbial Drugs, the Third Hospital of Changsha, Changsha 410015, China; 3. Dept. of Pharmacy,
Hainan General Hospital/Hainan Affiliated Hospital of Hainan Medical University, Haikou 570311, China)

ABSTRACT OBJECTIVE To analyze the correlation of the peak blood concentration (c..) of compound sulfamethoxazole
(TMP/SMZ) and its metabolite N-acetyl sulfamethoxazole (NSMZ) with clinical efficacy and adverse reactions in critically ill
patients. METHODS The data of critically ill patients treated with TMP/SMZ in various ICU of Hainan General Hospital from
December 2023 to January 2025 were retrospectively collected. The patients were divided into success group and failure group
based on the treatment outcome. Simple linear regression and Spearman correlation analysis were used to analyze the correlation of
TMP Cuwy SMZ Cuw, and NSMZ c... with clinical efficacy and adverse reactions. The receiver operating characteristic curve (ROC)
was used to determine the cutoff values of c.. for predicting the occurrence of adverse reactions. RESULTS Among critically ill
patients with an acute physiology and chronic health evaluation II (APACHE- Il ) =15 points 24 h of check-in at ICU, SMZ Cyu
of success group was significantly higher than failure group (P<<0.05). The daily total dose of TMP/SMZ was positively correlated
With TMP Coee and SMZ Cuwe (P<<0.05). TMP cn. Was significantly

A EEWB A 1A R R B ) B kS B H (No. correlated with hepatotoxicity and nephrotoxicity, SMZ Cuu
WSJIK2025QN074) ; 5 [ R EH2EF 40 H (No.82060749) ; i 45 H with hepatotoxicity, and NSMZ c.. with nephrotoxicity (P<<
IRBRFEIE G R UCAA I H (No.82IRCE78) 3 I Ph Tl ey = PR Bt 24 0.05). The cutoff values of TMP c... for predicting nephrotoxicity
A= 2 0 i A o S 6 2 P B R A (No. 2023 TP 1013-06) 5 i =
SRR BRI H (No.HY YS2022B14) o o
* B WL BT G252 25 H 2k The cutoff value of SMZ c... for predicting hepatotoxicity was
E-mail : 2514868927@qq.com 138.00 pg/mL, and that of NSMZ c... for predicting nephrotoxicity
#BIEVEE T, Bt BT IR 2GR 2hftsh s, was 60.76 pg/mL. CONCLUSIONS Among critically ill
E-mail : wangmin2020@muhn.edu.cn patients with an APACHE- Il =15 points 24 h of check-in at

and hepatotoxicity were 7.25 pg/mL and 6.63 pwg/mL, respectively.
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ICU, SMZ c.. is associated with treatment success. Hepatotoxicity risk significantly increases when TMP cuw =6.63 pg/mL or
SMZ ¢ =138.00 pwg/mL; nephrotoxicity risk significantly increases when TMP ¢uw =7.25 pg/mL or NSMZ ¢ =60.76 pg/mL.

KEYWORDS compound sulfamethoxazole; N-acetyl-sulfamethoxazole; critically ill patients; peak blood concentration; clinical

efficacy; adverse reactions
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TMP/SMZ () .35 , 18 % LA SMZ Ifil 25 W 3R JEF (e ) 100~
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Evaluation, APACHE- I ) & 5 7% #% ‘B =35 1743 (Sequen-
tial Organ Failure Assessment, SOFA) . TMP cu... SMZ
Cons NSMZ Cruon FIAS K20 KA LSS

FEIRIT 5 BT R AL R I 4l . Herp I R
PRI YRR S e G R A IE S E AR AR
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x1 BEHMEREH

P

I SR WL =18)  KIAG=12) oy P

ERM(Ps,P))S 625(50.5,753)  60.5(46.0,680) 73.0(558,798) 705 0113
BHE/(%) 19(633) 11(61.1) 8(66.7) - 1000
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Ps)mg
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DIEER 1(1L1) 4(19.0) - 1000
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ﬁ&Afr{Ejﬂﬁ & @J%‘I — K FHFisher’ skE kG 46

SR B A 18] 0 RSN IF G Bl T« 1 4 B
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KAFFE 20 5 9 19 B 8 b BRI 22 1, G0 % 6 9], R Ay 5 2
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T A (P=0.996) . Z5H LK 1,

400

F4 AN{FICU24 h [ APACHE-TT TP ES LR
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15 . r=0.271 r=0.542
2 . St oo 2 e ol EICU 24 h 4 APACHE-T <15 EICU 24 h 4 APACHE- =15
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3 ' i TMP 75430 - 67433 6040 0656
5 s . S 100 i SMZ 1499+576 - 8347 8004560 0034
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A H R it /mg
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1 TMP ¢y .SMZ ¢nin NSMZ ¢, 5 TMP/SMZ 5 H
EFENEXMEITER

24  TMP Cuax.SMZ Cuax NSMZ ¢ 5 BF 15 TH BE O FH 3£
ST

TMP oo . SMZ coo #5 ALB 5 1E 456 (P<0.05) ,
NSMZ cw 5 SCr 2 1E A 3¢ (P<<0.001) , NSMZ ¢ 5
eGFR £ AHIE(P<<0.001), 5% W33,

%3 TMP Con.SMZ Coae NSMZ oo 5 BT S ThRE B FH

R

b)) r P R r P
TMP ¢, G ALT 0300 0.108 SMZ ¢, 5SCr —0.103 0587
TMP ¢,.,, 5 AST 0270 0.149 SMZ ¢y 55eGFR 0.068 0.720
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T™P ¢, 5eGFR ~0.229 0223 NSMZ ¢,.., 5 ALB 0308 0.105
SMZ ¢, G ALT 0.157 0.408 NSMZ ¢, 5 SCr 0.679 <0.001
SMZ e, GAST —0.068 0721 NSMZ ¢, eGFR =063 <0.001
SMZ ¢, 5ALB 0451 0014

WA SMZ co ML 253 E O T 55, SR AT RESN  FE
VR R AR R A AR AR, 22 e TS T B (P>

0.05), Z5R K6,

#6 ARSMZcn EEMARRNEEEEBR[F](%)]

SMZ ¢, <100 pg/mL SMZ ¢ 100~200 pg/mL  SMZ ¢,>200 pg/mL

RIE (n=13) (n=15) (n=2)

buks (s 1(7.7) 0(0) 0(0) 0.508
Bt 10.7) 5(333) 0(0) 0183
frtE 2154) 6(40.0) 1(50.0) 0299
i 1077) 1(6.7) 1(50.0) 0.148
A 3(23.0) 8(533) 1(0.0) 0253
L 4(308) 1(6.7) 0(0) 0.188

2.6.3 AFINSMZ cow B BIAS KRN KA
NSMZ cuu™>T75 pg/mL 85 15 80 L A R 25

FNSMZ <75 pg/mL # (P<<0.001), Z5HRILFET,

R7 AENSMZ o BEMNAR R EEER[F(%)]

ALT : 5 R Z IR ; AST: KA R E LM ALB: 175

15 SCr: I35 ULET ; eGFR : /i 82 B /NER DI K
2.5 NfEICU 24 h § APACHE- [| ITT A4 R

H T2 i 58 3 A ICU 24 h B9 APACHE- 1T &
ER T I (R 1), BOC RN G ™ 5 AR X TMP/
SMZ IIfii R 7 8% A9 5% i, IR Ik LA ICU 24 h 9 1Y
APACHE- Il =15 43 48 F5" X} 8 35 #4724 79 #7 o
ZE g R, AMEICU 24 h ) APACHE- Il =15 701y i &
o, B RS Y SMZ o i 35 5 TR AL (P=0.034)
PIZH H 1 TMP G JNSMZ Coa FUER, 22 I TCHE 12
B (P>0.05), ZERILEA,
2.6 B TMP cow.SMZ Coix NSMZ o EERAR K
N & & 1ERRBEESHT
2.6.1 A TMP e BB BIAS BN Z A DL

Bl TMP Co L2546 BE T 5, REOE RO P RR I R 2R
FEWAN(P=0.008), 45H K5,
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N3 NSMZ ¢, <75 pgmL(n=26) NSMZ ¢, >75 pgmL (n=4) P
buk: (s 1(38) 000) 1.000
Bt 277) 4(100) <0001
Ttk 8(30.8) 10250) 1,000
i 3(115) 000) 1.000
A 10038.3) 2(500) 1.000
LA 4(154) 1050) 0538
2.6.4 TMP Coue s SMZ Coris FINSMZ Coon 5 /4 B 2 Y AH
et

B R PR R R M AR R Y TMP e 28
WEETREAEFE TR (9.3+£3.3)pg/mL vs.(5.9+
3.2) wg/mL, P=0.032; A & £ : (9.5£3.0) wg/mL vs.
(54+29) pg/mL, P=0.002; IfiL & & 1k : (10.4+2.9)
pg/mL vs.(6.2 +3.3) pg/mL, P=0.042], ifij B3 i 5t ZX HL
o B IALAE 2 A FR G TMP o FEE 22 S CGE 124 7
(P>0.05),

R M EEYE A AR B SMZ con I E R T
Kk AHZHIFEEME: (160.9+68.1) wg/mL vs. (102.1 +
63.6) wg/mL, P=0.031; I L #E1E : (197.4 +107.7) pg/mL
vs.(111.1 £60.9) wg/mL, P=0.039], 1} 5 #5-4E . H g i 25
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WL A IUAE 2 A2 B B 1) SMZ e HUES 22 R CGE 210
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B &R R FINSMZ o BE B T RKEH
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20T HAT 10 838 R AR i SR g, SR %o 3 e g
1758

®
&
s
(=3
(=]
0
»
R

—
o

=3

S

TMP ¢,./(ug/mL)
o 5
(i m—
—T——J°
—
[ ]
SMZ c,,,/(pg/mL)
— Do
g 8
1 —
o
T
—tr——
—_—
— T
HIH

NSMZ ¢,/ (ug/mL)
=
L . ]
—{ T

ma

1 :'%*jﬁi“ﬁ; I :}ﬂ:?ﬁ?ﬁ; m :Eﬂ?ﬁﬁ'ﬁ; V. Eﬁﬁgﬁi‘gﬁi, Ve
IfE ;a: P<<0.05;b: P<<0.001,
B2 ZESXREEARARKMEEZR TMP cun . SMZ Cou
FANSMZ cun 5 T2 R E

2.6.5 KAEANEIEF TMP Coos SMZ Crax FINSMZ €
) AR (L 0

ROC [l 2 T 25 55 (& 3) o, & Ak B ik A 2
PERT £ E 1) TMP o O BT(EL 371 R 7.25.6.63 pg/mL,
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