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Simultaneous Quantification of Ethambutol and Amikacin in Human Sputum by HPLC-MS/MS

HUANG Zhong-yi'?, JIA Xiao-fang', XI Xiu-hong', JIAO Ping’, YIN Lin', SUN Tao', ZHANG Li-jun'® (1.
Shanghai Public Health Clinical Center, Shanghai 201508, China; 2. School of Chemistry and Chemical Engineering, Hubet Polytech-
nic University, Huangshi 435000, China)

ABSTRACT: OBJECTIVE To develop an L.LC-MS method for simultaneously quantifying two anti-tuberculosis drugs ( ethambu-
to land amikacin) in human sputum thus to help guide clinical medication. METHODS The drugs in sputum were extracted by
acetonitrile precipitation, and separated on ACQUITY UPLC HSS T3 column(2. 1 mm x 100 mm, 1. 8 wm) with mobile phase
consisting of 0. 1% formic acid aqueous solution and acetonitrile ( containing 0. 1% formic acid) (80:20) at a flow rate of 0. 35
mL - min~'. Multiple reaction monitoring ( MRM) was performed in positive ionization mode with electrospray ionization source.
RESULTS The liner calibration curves of ethambutol and amikacin were obtained in the concentration ranges of 48 — 12 000
(r=0.997 8) and 320 =80 000(r=0.999 5)ng - mL ™", respectively. The intra- and inter-day precision RSD was less than
9.2% and the absolute recovery was between 96. 65% and 106. 35% . This method was successfully applied to analyze the drugs
in sputum from five clinical samples, the concentration of ethambutol was 148. 5 t0 919 ng - mL ™", and no amikacin was detec-
ted. CONCLUSION The method is rapid, simple, sensitive and accurate, and can be applied to the therapeutic drug monito-

ring of ethambutol and amikacin.

KEY WORDS: ethambutol; amikacin; tuberculosis; LC-MS; sputum
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Tab.1 MS Scanning parameters for the EMB EMB-d4  AMK and APM

Compounds Q1 Q3 DP/volts CE/volts t/ms
EMB 205. 1 116. 1 70 19 100
EMB-d4 209. 1 120. 2 57 20 100
AMK 586.3 425.3 50 25 100
APM 540. 1 217.1 16 33 100
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Fig. 1 The mass spectra of parent ion and product ion of antituberculosis drugs and their isotope internal standard in human sputum

MS profiles: A, C, E, G, the peak of positive ion of each analysts highlighted by arrows, respectively;

MS/MS profiles: B, D, F, H, the - MS/MS peak highlighted by ar-

rows was the fragment ion of each analyst, the — MS peak of the parent ion of each analyst detected in product ion (MS2) was also highlighted by arrow in its MS/MS profile,

respectively
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23 VBRI : A — KR 2 5B - SR ZE - LI THEF — ST a4 28 ORI PNy : € - BKR A2 0.32 pg - mL =D - 88 £ 0. 625 pg - mL~1;

G - L T 0. 048 g s mL~ 1 sH = 21T TE-d4 0. 596 pg - mL~ 1

Fig.2 MRM Chromatograms of AMK and EMB, and their internal standards
blank sputum without standards; A — AMK;B - APM;E - EMB;F - EMB-d4; blank sputum with standards:C - AMK 0.32 pg + mL~'; D = APM 0. 625 pg + mL~!'; G -

EMB 0. 048 pg + mL~!; H-EMB-d4 0.59 pg - mL~!
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F1 KPP EMBf AMKWWHE NERZFEEE. n=6
Tab.1 The intra-day precision and accuracy of EMB and AMK

in human sputum. n =6

p/ng - mL~! Accuracy Precision
Compound
Spiked Measured /% /%
EMB 48.99 54.0 110.23 2.4
97.99 98.9 100. 93 3.8
979.9 983.6 100. 38 1.8
9799 9 693 98.92 4.1
AMK 321.4 333.1 103. 64 5.5
642.8 611.3 95.10 9.2
6428 6 539 101.73 3.1
64 280 67 490 104. 99 2.9

R2 Kk EMB Ffr AMK t B B E#HE FE % . n=18
Tab.2 The inter-day precision and accuracy of EMB and AMK

in human sputum. n =18

Compound p/ng + mL~! Accuracy Precision

Spiked Measured /% /%
EMB 49 54.0 109. 99 2.1
98 98.3 100. 23 2.7
980 988 100. 83 3.0
9 800 9759 99. 60 4.1
AMK 320 350.9 105. 18 11.6
641 626.9 99.22 9.1
6414 6 494 100. 99 3.9
64 140 66 294 103. 09 5.5

2.2.5 EERAUY ZREEW] EMB ZEAR B LR

BE 28 N A A T Y 3 B A N 43 1 D 100.38%
101. 43% F1 100. 75% ,RSD ¥J/NF 3. 30% ; AMK 7
I VR B 48 N bR R HE I R B R 43 S R
88.07% .100. 50% F199. 60% ,RSD ¥3/NF 6. 78% .
2.2.6 foEtt WELRRY 2 FhiZ
PR IR AE 24 h, - 80 C &) 3 IR
B TE - 80 CRE 25 d fil H sh b REER T E 24 h
PR MR BE 0 2 85% ~ 115% KB L /N T
9. 4% ,FHOCHHE W3 3.

2.3 W5 RAES AT R
BAGITT 5 G N HOBMARA, S (7
A B 25 EMB, R 4 AMK, J0rh EMB

JREWEM 148.5 3919 ng - mL ™', 4ERILFE 4,

3 i i

EMB e B2 (R PR T TR 254, 245 W) Wk 3 Bk v
AR TDPEEFRGR , FE R IE 2 2 T EE T, N
KA AU 525, T4 5 W (i vk S5 AMIK g
BEMET PR, 25 I s 2s REERER,

T E 2Rk 2019 4 7 J155 54 555 13 )

R3 FEEF R4 TR EMB fo AMK 8982 1. n=3
Tab.3 Stability of EMB and AMK in human sputum under va-

rious storage conditions. n =3

Compound Storage p/ng - mL~! Precision
condition Spiked Measured /%
EMB Autosampler(24 h) LQC(98) 98.5 1.7
HQC(9 800) 9499.0 1.4
Bench(24 h) LQC(98) 103.0 6.7
HQC(9 800) 9557.0 0.9
Three-freeze-thaw LQC(98) 95.9 2.2
HQC(9 800) 9371 5.0
25 days at —80 C LQC(98) 97.3 0.6
HQC(9 800) 9733 3.2
AMK Autosampler(24 h) LQC(641) 673.1 6.0
HQC (64 140) 62 607 1.6
Bench(24 h) LOC(641) 646. 1 9.9
HQC (64 140) 64 630 2.6
Three-freeze-thaw LQC(641) 642.7 9.4
HQC (64 140) 60 166 8.4
25 days at —80 C LQC(641) 654 3.5
HQC(64 140) 66 167 5.8

x4 EANESHEHA
Tab. 4

H 3% P EMB fn AMK 3% &
Results of blind simultaneous quantification of EMB

and AMK in human sputum

Sample No. pewp/ng + mL~! pamk/ng + mL™!
1 454 0
2 260 0
3 358 0
4 148.5 0
5 919 0
AT X — L PU G5 % 2577 A= B 2 1 A BE TR 52 19 2

Ho TT IR KLEBAL 25 9 BE R X R 25 2
PR Lo ARG & T 3T LC-MS [ i 2 it 2
FIBLE5 12 25 9 W 25 R BE DU 7 W 5 s R 2
FRZ5 AL IE B F BT 44 B8 A9 MRM 551 [
HRGE . Jrdsb oy ki at ) pesk g &1L 4
Vi) EeARASE Hh BRI A, HLAER B ORG %5  F I ]
WOR R A I3 40, 48 H T SCER[ 10 ] B9k, EMB 1
AMK E BN I R WA MR BE o, HHE 773 1]
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