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Simultaneous Determination of Isoniazid and Rifampin in Tuberculosis Patients by UPLC-MS/MS

ZHANG Rui-yu', SHI Zhen', LI Wen-ting' , NONG Rui-yu', LI Ming-wu’" (1. Kunming Center for Disease Control and
Prevention, Kunming 650228, China; 2. Third People's Hospital of Kunming, Kunming 650041, China)

ABSTRACT :OBJECTIVE To establish an UPLC-MS/MS method for the determination of isoniazid and rifampin in tuberculosis pa-
tients. METHODS The blood protein was precipitated by methanol after adding acetaminophen as internal standard, chromatography
separation was performed on Thermo Syncronis C,4 column (2.1 mm X 100 mm, 1.7 um) , gradient elution was conducted using metha-
nol and acetic acid aqueous solution(0. 1% ) as mobile phase, and MS/MS was used for detection. RESULTS The correlation coef-
ficients were greater than 0. 999 0 for isoniazid in the range of 0. 05 -5 pg - mL™" and rifampin in the range of 0. 01 =10 wg + mL™",
the recoveries were 100. 5% —102.5% and 92. 0% —96.4% , the limits of detection were 0. 05 and 0. 01 pg - mL ™", and the relative
standard deviations (RSDs) were 0.5% —4.3% and 1. 1% -3.9% , respectively. CONCLUSION The established internal stand-
ard method can simultaneously detect rifampin and isoniazid with good specificity, high sensitivity, reproducibility and accuracy, which
can be used to determine the blood concentrations of rifampin and isoniazid in tuberculosis patients.
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Tab.1 Mass spectrum parameters of isoniazid, rifampicin, ac-

etaminophen

Compound Ql(m/z)  Q3(m/z)")/Q3(m/z) DP/eV CE/eV
Isoniazid 138.1 121.11/93.1 40 28
Rifampicin 823.4 791.41/399. 0 127 23
Acetaminophen 152. 1 110.09/93.0 64 21
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Fig. 1 Chromatograms of blank blood ( A) , blank blood spiked with INH and RFP(B), blood after patient taking INH ( C) and

RFP(D)
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Tab. 2 Linear equations and detection limits of the two antituberculosis drugs

Compound Linear equation PlLincar range’ g * L ™! r PDetcction imit/ g * mL ™!
Isoniazid y=2.251 9 x107p +1 002 0.05-5 0.999 5 0.05
Rifampicin y =6.246 2 x 10% - 96 0.01 - 10 0.999 1 0.01
R3O RE AR IE BR  EAE AR
Tab.3 Precision and accuracy of isoniazid and rifampicin
Compound b RSD/% Accuracy
/pg - mL~! Intra-day(n =6) Inter-day(n =18) /%
Isoniazid 0.10 4.3 8.2 102.5
1.00 2.2 4.0 101. 6
5.00 0.5 3.5 100. 5
Rifampicin 0.05 3.9 6.9 92.3
0.10 1.3 4.6 92.0
10. 00 1.1 4.8 96. 4
R4 RAM ABBTHREEEE
Tab. 4 Stability of isoniazid and rifampicin
INH RFP
Condition
1.0 pg - mL~! 1.0 pg + mL~!
24 h at room temperature RSD/% 4.0 3.2
Accuracy/ % 102. 6 93.6
Thawing after 24 h RSD/% 6.5 2.1
Accuracy/ % 110.2 95.2
Thawing after 7 d RSD/% 5.5 5.8
Accuracy/ % 108.2 92.1
Thawing afterl4 d RSD/% 8.9 9.6
Accuracy/ % 96.2 89.2
Thawing after 28 d RSD/% 12.6 10. 1
Accuracy/ % 90. 1 90.3

T2k 2019 43 J145 54 B8 S

- 409 -

Chin Pharm J, 2019 March, Vol. 54 No.5



ARG IE  INH BRI AL 0.2 ~4.5 pg - mL™"
REP JFBHRIE 0.4 ~9. 6 pg - mL ™" B7ERRE 2878
BRI o AR S50 N7 ) BB/ o A [ IREAGEIN 2 Fofr oy
ULYTASAZ 2 My 14 7 9k, 6 0 iy Ak 2L g 54, A S A0
JEL, E R REAFRGE PRI, 18 & U A I A , A6
IR ATAGHIN L Rl K49 455 5 i ARG o 2L

5 & it

ASEH A ] UPLC-MS/MS, R ARk i€ 2t i
7T ] [ ESHRS I INH A REP BRGIN J532 1% 07 1
SR RN B R B ] S, T TR
25 85 M INH A0 RFP ()%

REFERENCES

[1] World Health Organization. Global tuberculosis report 2017 [ EB/
OL]. WHO, 2017, [2017-10-10]. https://www. who. int/th/
publications/ global _report/zh/

[2] CHENEVIER P, MASSIAS L, GUEYLARD D, et al. Deter-
mination of ethambutol in plasma by high-performance liquid

chromatography after precolumn derivatization[ J]. J Chroma-
togr B, 1998, 708: Doi. 10. 1016/50378-4347 (97 )

S0 Pharm J. 2019 March, Vol. 54 No.5

(3]

[4]

(5]

(6]

(7]

00641-5.
GUO T, YAN M, SONG HT, et al. HPLC Determination of ac-
tive components in Yi'an Bigin Lifu Yiyan tablests[J]. Chin J
Pharm Anal (2595301 2%3&) , 2007, 27(4) :528-531.
QI'Y, YANG Q Y, WU S. Ion pair RP-HPLC Determination of
ethambutol hydrochloride in the combined preparation of antituber-
culotic[ J]. Chin J Pharm Anal ( 25%) /73 #7125 ), 2009, 29
(4):645-647.
LIU X Q, WU S P, LI X, et al. HPLC-ELSD Determination of
content and dissolution of ethambutolhydrochloride tablets [ J].
Chin J Pharm Anal (259150 H1 =) , 2008, 28(5) :804-806.
WU L, SU M X, DI B, et al. Concentration determination of
ethambutol in human plasma by LC-MS/MS[J]. Chin J New
Drugs Clin Rem ( 7 [E 51 25 5% K 42 7% ) ,2009, 28 (11) ;852-
855.
ZHAO G R, PENG M L, SHEN J, et al. Simultaneous deter-
mination of isoniazid, rifampicin, ethambutol, pyrazinamide
and levofloxacin in human plasma by HPLC-MS/MS[J]. Chin
J Drug Appl Monitor( +F R 25415 FiL 55 ) 2015, 12(1) ;
16-19.
AN J, DONG Z J, ZHANG X D, et al. Simultaneous determina-
tion of six antituberculosis drugs in human plasma by UPLC-MS/
MS[J]. Chin J Pharm Anal ( 5% 53 ¥r 24 &) ,2016, 36(2):
208-216.

(ki H $#:2018-05-22)

TR 2%k 2019 43 J155 54 B8 S



