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Abstract: The blood, body fluid and other samples of patients collected by clinical labo-
ratory can be detected to find disease markers through different methods, so as to pro-
vide clinicians with an important basis for disease prevention, diagnosis, curative effect
and prognosis. LC-MS/MS is an analytical instrument with high sensitivity, high speci-
ficity, high resolution and high efficiency. In recent years, with the improvement of
instrument sensitivity, LC-MS/MS showed great superiority, practicability and devel-
opment potential in analytical and clinical practices, thus many diseases can be diagnosed
accurately, quickly and sensitively in the early stage. For example, LC-MS/MS was
used for neonatal screening, and it could screen more than 30 disease markers including
various amino acids and carnitine simultaneously. Comparing with immunoassay,

LC-MS/MS applied to endocrine hormones can simultaneously determine a variety of
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analytes and provide structural information of analytes. It has the advantages of high
throughput and high specificity. Due to the expensive instruments and the cost of train-
ing, only a few clinical laboratories have the ability to develop and verify LC-MS/MS
method. Based on the inherent limitations of the instrument, such as matrix effect and
ion suppression effect, the efficiency of the method was decreased, resulting in challen-
ges in the process of method development. In addition, the technical levels of different
clinical laboratories are uneven, so it is necessary to establish corresponding reference
measurement methods and reference ranges for clinical analysis. The standardization of
quantitative results is significant for laboratory to build the traceability system. The
research progress of the application of LC-MS/MS in clinical practices was introduced,
and the advantages and disadvantages of the application of LC-MS/MS in neonatal
screening, vitamin D detection, endocrine hormone detection, therapeutic drug concen-
tration monitoring and protein quantitative analysis were discussed in the review. Final-

ly the possible challenges and the recent advancement that clinical laboratories may

confront in the application of LC-MS/MS were discussed.

Key words: liquid chromatography-tandem mass spectrometry (LC-MS/MS); clinical

diagnosis; applied research
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Table 1 Detectable items of MS in clinical application
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Table 2 LC-MS/MS kit for determination of amino acids, carnitine and succinyl acetone
Analyte Abbreviation Sensitivity/ Linear range/ Reference range/
(pmol /L) (pmol /L) (pmol/L)
H & M Gly 50 400~4556 98~1200
B IR Val 0.8 35~2240 63~330
AR/ S AR/ B LI A R Leu/Tle/Pro-OH 1.0 35~2240 70~330
AR Phe 0.5 20~1280 21~120
[N Tyr 1.0 20~1280 25. 8~320
WA Ala 2.0 175~2000 62. 9~650
g1 Met 0.8 10~640 8§~55
JNE R Cit 1.0 15~960 4~45
5512 Orn 0.6 23~1900 42~400
K AR Arg 0.5 10~640 1.64~66.5
IEE=Nie Pro 0.8 65~740 61~500
B 31 5t P 156 SA 0.8 1.2~100 0~3.0
e 15 1A Co 0.2 8. 5~544 8~60
LA C2 0.1 5~320 3. 4~57
7 Tk 1A C3 0. 04 1~64 0.2~5
PR A B/ 39 - T 1 C3DC/C40H 0. 04 1~64 0.02~0.3
T A C4 0. 04 0.2~51.2 0.05~0.53
B L T TG A i/ 3- 0 - S TG A ik C4DC/C50H 0. 04 0.2~51.2 0.07~0. 61
S T P C5 0.03 0.2~51.2 0. 04~0. 45
S 56 TR A C5:1 0.03 0.2~51.2 0~0.12
oY T PR/ 395 - O T PR I C5DC/C60H 0.03 0.2~51.2 0.01~0.3
C Bt 1A B C6 0. 02 0.05~12. 8 0.01~0.15
O A C6DC 0.02 0.05~12.8 0.01~0. 25
= Ik 1A Ak C8 0.02 0.05~12.8 0.02~0. 2
I T P L C8: 1 0. 02 0.05~12. 8 0.02~0. 38
L AT C10 0.01 0.05~12.8 0.01~0.3
% Tk TN Cl0: 1 0.01 0.05~12.8 0.01~0. 27
25 IR T DY B Cl0:2 0.01 0.05~12. 8 0~0.12
TRk I P C12 0. 02 0.1~25.6 0.02~0. 34
- g 0 T A R Cl2:1 0.02 0.1~25.6 0.01~0.3
+ Y R 15 1 G Cl4 0. 02 0.2~51.2 0.02~0.5
- Dk AR T Y ik Cl4:1 0. 02 0.2~51.2 0.01~0.3
T Y e A7 e A R Cld = 2 0.02 0.2~51.2 0~0.15
3-F8 - DU B 5k ) B C140H 0.02 0.2~51.2 0~0. 04
AL AR C16 0. 08 2.5~160 0.15~6. 31
RAY 3 AR C16: 1 0.08 2.5~160 0.01~0. 46
3-FEHe- T N BR B A B C160H 0.08 2.5~160 0~0. 06
3-8 He - SRR Tk 1) B C16 : 10H 0.08 2.5~160 0~0.1
/B TE A B C18 0. 04 0.65~41.6 0.1~1.85
=\ Bk I 1 N C18: 1 0. 04 0.65~41.6 0.17~3
P/ Bk 97 T 1A B C18: 2 0. 04 0.65~41.6 0.06~0. 87
3-FRFe— Ak B PR B C180OH 0. 04 0.65~41.6 0~0.05
RS S WA AR C18 : 10H 0. 04 0.65~41.6 0~0.06
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*3 HEEE D LC-MS/MS 47
Table 3 LC-MS/MS analysis of vitamin D

T 4b 34 7 1 e ) e A 43 B ) i) o B "
PRkl . . Reference DU
Pretreatment Analytical Analysis LOD/
Analyte . . range/ Reference
method method duration/min (nmol/L)
(nmol/L)
VD, ,VD;,25(0OH)D;,25(OH) Ds PP . fii 41k LC-MS/MS 34 0.20~0.86" 50~1250 [70]
Y% D PP.SPE  LC-MS/MS 35 0.012~0.182  0.5~100 [34]
25(OH) D, .25(OH) Dy LLE-SPE. LC-MS/MS 13 0.005~0.02* 0.2~1000 [71]
Lhigex e
25(OH) D, ,25(OH) Dy LLE LC-MS/MS 45 0. 375 600~1000 [68]
VD;,VD;,25(0OH) D, . SPE LC-MS/MS 28 0.023~0. 225 0.75~625 [72]
25(0OH) D3, 3-epi-25(OH) Dy
25(OH) D, ,25(OH) D3 LLE LC-MS/MS 4 2.1~7.3* 2. 1~460 [69]

3-epi-25(OH) Dy , 3-epi-25(OH) Dy
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Table 4 Quantification of immunosuppressantare by LC-MS/MS
i ; - RN 5347 I (8]
B By &R ! ) -
] Reference Analysis E PN
Pretreatment LOQ/ :
Analyte range/ duration/ Reference
method (ng/mL) .
(ng/mL) min
TAC,.SIR.EVE,CsA PP/ 2. I 0.1~1 0.1~500 8 [90]
TAC.SIR.EVE.CsA PP/ B . 6 R B 0.5~5 0. 5~2000 3.5 [91]
TAC.SIR.EVE.CsA PP/ BE-Bi R £ (60 : 30.V/V) 2~9 2~1000 2.5 [92]
TAC.CsA PP/ Z i , B FR BF 14.6~17.5 10~1974 7 [93]
TAC,SIR,EvE,CsA PP/ B Ik 1~27.7 1.0~1483 — [94]
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