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Determination of Adalimumab in Human Plasma by Immuno-Affinity Enrichment and UPLC-Q Exactive-
Orbitrap MS

DING Xiaoliang'*, ZHU Shengxiong'”, LIU Linsheng'?, LIU Xiaoxue'?, MIAO Liyan '** (1. Department of
Pharmacy, The First Affiliated Hospital of Soochow University, Suzhou 215006, China; 2. Institute for Interdisciplinary Drug Research

and Translational Sciences, Soochow University, Suzhou 215006, China)

ABSTRACT :OBJECTIVE To establish an efficient method for quantification of adalimumab in human plasma based on UPLC-Q
Exactive-Orbitrap MS platform combined with immuno-affinity enrichment strategy. METHODS Candidate surrogate peptides were
screened by full MS/ddMS’ and the selective surrogate peptide was quantitatively analyzed by parallel reaction monitoring. Immuno-
globulins and therapeutic antibodies in human plasma were extracted by magnetic beads coupled with protein A. The proteins were
denatured at high temperature and digested by trypsin. Stable-isotope labeled adalimumab was used as internal standard.
RESULTS The peptide GLEWVSAITWNSGHIDYADSVEGR in variable region of adalimumab heavy chain was selected as signature
peptide, showing specificity and selectivity. Adalimumab demonstrated good correlation within the range of 1-32 pg + mL™'. Preci-
sion, accuracy and total error all met the verification requirements. Thirty-one clinical samples had measurable adalimumab concentra-
tions by the established method and ELISA method, yielding a good correlation. The mean of difference between the two methods was
0.5 pg + mL™'. CONCLUSION The universal immuno-affinity mass spectrometry method established in the study is suitable for
quantification of therapeutic antibodies, and can accurately and precisely determine adalimumab concentration, which provides a strate-
gy for clinical monitoring.
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Fig.2 Representative chromatograms of surrogate peptides of adalimumab and internal standard
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Tab.1 Accuracy, precision and total error of adalimumab at

different concentration levels

Statistic LLQC LQc MQC HQC
indicators Ipg-mL~! 3pg-mL=! 12 pg-mlL~! 24 pg-mL-!
Batch 1 1.027 2.780 11.063 23.120
1. 008 2.724 11.555 23.507
0.929 2.633 11.225 23.352
0. 960 2.814 10. 707 22.994
1.037 2.969 10. 814 24.558
Ave/pg + mL~! 0.99 2.78 11.07 23.51
CV/% 4.65 4.46 3.05 2.64
RE/% -0.78 -7.20 -7.73 -2.06
(CV+IREI)/% 5.43 11. 66 10.78 4.70
Batch 2 1. 099 2.932 11. 188 23.772
1.013 2.911 11.275 23.323
1.037 2.544 10. 602 24.286
0.983 2.588 10.573 21.720
1. 050 2.755 10. 383 23.268
Ave/pg - mL~! 1.04 2.75 10. 80 23.27
CV/% 4.18 6.51 3.70 4.13
RE/% 3.64 -8.47 -9.97 -3.03
(CV +IREI)/% 7.82 14.97 13. 67 7.15
Batch 3 0. 900 3.503 13.030 20. 474
0.795 2.377 9.926 28.980
0.815 2.405 13.971 28.530
0.782 2.876 12.835 20. 387
0.837 2.940 12.396 20. 483
Ave/pg - mL ™! 0.83 2.82 12.43 23.77
CV/% 5.62 16.37 12.18 19.15
RE/% -17.42 -5.99 3.60 -0.95
(CV+IREI)/%  23.04 22.36 15.78 20. 11
Inter run Ave/pg 0.95 2.78 11.44 23.52
- mL !
Inter run CV/% 10. 80 9. 86 9.88 10.71
Inter run RE/%  —4.85 -7.22 -4.70 -2.01
Inter run (CV + | 15.66 17.08 14.58 12.72
RE1) /%

T Ave - P ; CV - 485 R85 RE - HIXPw 22

Notes ; Ave — average value; CV - coefficient of variation; RE - relative deviation.

y=1.007x+0.397
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Fig. 3 Passing-Bablok regression plot( A) and Bland-Altman analysis(B) of adalimumab concentrations measured by LC-HRMS and ELISA
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