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Abstract Results Method Comparlson: Correlation studies were performed using NCCLS protocol EP9-A.° Studies were
L an antiepileptic drug (AED) approved by the FDA in 1994, is now avalable in more than 90 countries worldwide. It has a S ificity: . _ ) » . FIGURE 2. Regression Analysis for Linearity Determination performed intemally and at two external clinical laboratory sites and were compared to an HPLC reference method.”® The

broad spectrum of clinical efficacy in the treatment of epilepsy and is often as and C of pecificity: crossreactivity and interfering substance studies were conducted using NCCLS protocol EP7-AS results of the three studies are shown in Figures 3a through 3c. In addition, correlation studies were conducted with
lamotrigine with other AEDs makes it subject to various pharmacokinetic interactions, which can strongly inhibit or increase the metabolism of Studies also were conducted to examine the cross-reactivity of the QMS Lamotrigine antiserum to the lamotrigine metabolites proficiency samples from Cardiff Heathcontrol UKNEQAS TDM proficiency scheme (Figure 3d). QMS results were
in patients on have also shown significant inter-patient variability. These characteristics of (lamotrigine N-2 glucuronide, lamotrigine N-2 methyl, and lamotrigine N-2 oxide) (Table 1), endogenous interferences (Table compared to the consensus mean of greater than 50 laboratories participating. In all cases, correlation of the QUS method

timal 2), and common and co-administered drugs (Table 3). to the reference method or consensus mean was excellent and resulted in Passing-Bablok'! regression slopes of 0.96 to 1.6,

lamotrigine emphasize the clinical need to closely manage each patient's medi regimen. o within
the suggested therapeutic range, 3 to 15 pg/mL, is achieved by therapeutic drug monitoring (TDM). TDM can be both effective and efficient in the . o . >

1st Order Regression negligible y-intercepts and R? correlation values greater than 0.93.
y =1.0033x +0.1657

optimization of individual patient therapy when used as a means to define serum concentrations which best control seizures as well as those which are
2
R"=0.9995

associated with AED-specific side effects.
Objective: This study evaluates the performance of the Thermo Fisher Scientific QMS L. for use on clinical
chemistry analyzers. TABLE 3: Cross-Reactivity with Common &
Methods: The Thermo Scientific QVS L i isa i that utilizes the QMS technology for TABLE 1. Cross-Reactivity of Lamotrigine Metabolites Co-administered Drugs
analyzing lamotrigine in human serum or plasma in a nonlinear, competitive binding format. The results discussed were generated on the HITACHI 917
platform.  The immunoassay range was determined to be 2 to 40 pg/mL. The accuracy of the immunoassay was confirmed by performing method Metabolite | Concentration Cross- | Serum Acetaminophen Ethanol Nortriptyline
correlations (NCCLS protocol EP9-A2) with HPLC on lamotrigine patient samples. Studies at three different sites were performed with patient samples Tested (ug/mL) | Reactivity | Levels Olanzapine
consisting of plasma or serum and distributed across the immunoassay range. QMS results were correlated to the HPLC value via Passing-Bablok Acetyl salicylic Acid Felbamate Oxcarbazepine
regression, and results are tabulated below. In addition, precision (NCCLS EP5-A), LOQ, cross reactivity (metabolite, co-administered drugs, and 10% of Amikacin Fluoxetine Paroxetine
endogenous substances) and on-board stability were measured and results are presented. N-2 10 400 <12% LT 20 40
o glucuronide o Anitriptyline Furosemide Penicilln
= - level Ammoxapine Gabapentin Perphenazine Calculated Target (ug/mL)
Study1 _ Study2 Study3 Sample SD_ CV (%) o, r Amphotericin B Sol Gentamicir Phenyt
Slope (95% confidence interval)| 103 103 106 Stuay 1 ;"“;’ ::“::" :;’j g'g? 28 N-2 methyl 10 400 <5% ND A’“’v ?He"c‘" oln Hel" a"‘f:": Pheny:‘"b |
y- intercept (ug/mL)| 011 036 014 g 5 oxil o “ mpicillin laloperidol enobarbital TABLE 5. Linearif
" ! High Patient Pool 0.58 N-2 oxide 10 400 <25% ND Ascorbic Acid Heparin Primidone ity . _
Correlation Coefficient (R?) 0.96 006 084 Low Patient Pool 0.13 . Difference Slope=1.028 Slope=1.026
Standard Error of Estimates (ug/mL) 1.98 192 244 Study 2 Mid Patient Pool  0.37 ND = Non-Detectable Buproprion luprofen Procainamide Observed Predicted (Mg/mL)  Deviation of Intercept =0.112 Intercept = 0.358
High Patient Pool _0.78 Caffeine Imipramine Prochlorperazine Calculated Mean Predicted Second 1st&2nd  1st order R =0.958 R?=0.960

N N =166 N =166
sty o o TABLE 2. Endogenous Substances Tested c in Solution A Ranitidine Targot() (ug/mb) FirstOrder  Order Order from 2nd 2

tudy id Patient Pool B B X K X 14% HPLC (pg/mL) HPLC (ug/mL)
High Patient Pool 0.75 G 10,11-Epoxide Solution B Rifampin 42.50 43.25 42.94 42.89 . -0.12% ) ry 5

I ntrod uct | on Carbenicilln Levetiracetam Risperidone 37.38 37.67 37.38 37.28
Thermo Fisher Scientific has developed the first particle enhanced lamotrigine (anti-epileptic) immunoassay for the quantitative Substance Concentration E::oramphemco' t‘doca'ne :ema""e . gg:gg g;jif 2;133 2;3} ! Qws (ugimt) Study 3 QM (ugml)  UKNEQAS Proficiency Samples
determination of lamotrigine levels in human serum or plasma. The FDA 510(k) cleared the product in January 2007. Albumin 12 g/dL CN:;ZZTZ‘"E incomycin pectinomycin 3;2(; fgfg fggg f;,gi

Monitoring lamotrigine (Figure 1a) serum or plasma concentrations allows physicians to aid in their patients’ anticonvulsant Bilirubin 60 ma/dL Clobazam Me;o duzin Theophyline 1o.75 1078 1058 10,55
drug therapy. The therapeutic range for lamotrigine has been reported in literature as 3 to 15 pg/mL (10 to 60 pmol/L).™ g = ridazine oophyll 512 5.19 5.01 5.07
Lamotrigine has an elimination half-life of 32 hours.*% Once a stable dose is reached, up to 7 days may be needed to reach a Cholesterol 2.56 2.56 2.39 2.50
steady state concentration.# There is no clear relationship between lamotrigine serum concentrations and clinical response Hemoglobin 1500 mg/dL zms’m”"A Nwihy‘:”‘edms‘)b"ed 10'“"“(‘" 1.02 1.23 1.06

across patients.” Due to individual patient differences and other co-administered medications, considerable overlap in X sipramine cetylprocainamice  lopiramate

lamotrigine serum concentrations has been observed between responders and non-responders as well as serum levels Gamma Globulin 10 g/dL Diazepam Nefazodone Trazodone TABLE 6. Accuracy

associated with seizure control and adverse effects.5 Lamotrigine drug concentrations should not be the only means of Rheumatoid Factor* 500 IU/mL Digitoxin Neomycin Trimethoprim

therapeutic drug management. Clinicians should carefully monitor patients during therapy initiation and dosage adjustments. It

may be necessary to obtain multiple samples to determine expected variation of optimal concentrations for individual patients.

FIGURE 3. Method Comparison of QMS Lamotrigine on HITACHI 917 vs HPLC

2nd Order Regression
y= -0.0005% + 1.0261x + 0.0123
R? = 0.9996

QMS (pgimL) Study 1 Qus (ugimL) Study 2

Observed Mean (ug/mL)

Method Correlation Total P

500 mg/dL Clonazepam Methicilin Thioridazine

Digoxin Niacin Valproic Acid Theoretical Mean Recovered Percent Percent
Triglycerides* 1500 mg/dL Doxepin Nirvanol Vancomycin Conc. (ug/mL; Conc. (ug/mL) Recovery
i i t i 40.02 97.51
Uric Acid* 20 ma/dL Ephedirine Nitrazepam Vigabitrin
o Er Nordoxepin Zonisamide 30.02 . X . 110.07

. . - N ( Consensus Mean (ug/mL)
Methods & Matena's Prepared by diluting a natural patient sample 20.03 X 2 99.98 E 5 =

The immunoassay is based on competition between drug in the sample and drug coated onto a microparticle for antibody with lamotrigine-spiked human serum pools. mi'éplﬁfcﬁ"n";l"&?ﬁ;’ 5&211'".'f.fn’iif.[“ﬁ.fﬁféﬁ.'ET:&'mgﬁ1235'52? . 195 '0%0 : gg'gg
binding sites of the lamotrigine antibody reagent (Figure 1b). The lamotrigine-coated microparticle reagent is rapidly lamotrigine. 5:02 98:54 .
agglutinated in the presence of the anti-lamotrigine antibody reagent and in the absence of any competing drug in the sample. 3.75 Y 0.01 : 97.33 Stab" |ty
The rate of absorbance change is measured photometrically, and is directly proportional to the rate of agglutination of the 250 . 0.01 . 93.73 +QMS Lamotrigine reagents display up to twelve months of real time stability at 2 to 8°C.
particles. When a sample containing lamotrigine is added, the agglutination reaction is partially inhibited, slowing down the P P . = } . R . i 0.05 5 111.62 «Reagent slabﬁ\l on agHITACHT Iyatfgrm is greater than 50 days when uncz ed and o‘n-board
rate of absorbance change. A concentration-dependent classic agglutination Inhibition curve can be obtalned, with the highest FECISION: Precision was determined as described in NCCLS protocol EPS5-A2 A tridevel human serum based Mean Percent Recover 100.73 'Cal\gratiun curvi is stable for 38pda s on H:JTACHI latforms v{hen rea emspsre left uncapped énd on-board.
rate of agglutination at the lowest lamotrigine concentration and the lowest agglutination rate at the highest lamotrigine commercial control containing lamotrigine and patient sample pools representing low, medium and high therapeutic values Y ) 4 P o PP ’
concentration. were used in the study. Each level of control and patient pool was assayed in duplicate twice a day for twenty non- Conclusions

. _ " . " _ . " " Cpnsecullye d.ays. Each ofv!he runs per day wers separated by at least two hours_ The study was performed at three The performance results of QMS Lamotrigine Immunoassay on the HITACHI 917 show that the assay provides precise and reliable
Reagents: R1 = Anti-Lamatrigine Polyclanal Antibody (Sheep), R2 = Lamotrigine -coated Microparticles different sites in order to verify lab to lab reproducibility. The resuls are shown in Table 4. Sensitivity' lamotrigine ions within the tt range to aid in optimal patient care. In addition, the QMS Lamotrigine reagents,

Dose (LDD): The LDD was determined to be 0.13 pg/mL. calibrators, and controls are liquid stable and are easy to use. As a result, optimized patient care is made much more readily available.

Calibrators: QMS Lamotrigine Calibrators A-F: A (1 x 2 mL) B-F (1 x 1 mL each) Least Di
TABLE 4. Precision Summary The LDD of the QMS Lamotrigine Immunoassay is defined as the lowest drug concentration that can be distinguished from

Controls: QMS Lamotrigine Controls 1-3: 1 x 2.5 mL each zero with 95% confidence. The LDD was determined by analyzing the lowest level calibrator n = 20. Acknowledgements
STUDY 3 - _ Special thanks to Dr. David Berry of the Medical Toxicology Unit at Guy’s and St. Thomas's Hospital in London, the American Institute of
sSD #Lml‘ng(; bt (:-%Q):Q"EQSLLOQ ‘512_-9 “9—qu- s defined as the lowest d cation for which Technology (AIT), Dr. John Wilson and William Beaumont Hospital in Royal Oak, MI, and ARUP Laboratories for their help in providing
e able 7) of the amotrigine Immunoassay is defined as the lowest drug concentration for whicl and/or analyzing patient samples.
FIGURE 1. a) Structure of _Lﬂmomgl_"e . . LO.W Control - . . 0.05 acceptable intra-assay precision is observed (often considered < 10% CV) and recovery is between 85 to 115% of
b) Representation of Calibration Curve via the QVS Technology M.'d Control . - 0.26 theoretical value. The LOQ was determined by analyzing diluted samples twice (n = 2) on 10 calibration curves over 5 Refe rences
High Control 0.82 days with the QMS Lamotrigine Immunoassay. The study was conducted on more than one HITACHI 917. y
Low Patient Pool X ] ] 0.06 1. Johannessen S, Battino D, Berry D, Bialer M, Kraemer G, Tomson T, Patsalos P. Therapeutic drug monitoring of the newer antiepileptic drugs. Ther Drug Monit
2003, 25 (3): 347-363
Mid Patient Pool 0.23 2. Morris R.G., Black A.B., Harris AL, et al. Lamotrigine and therapeutic drug monitoring: retrospective survey following the introduction of a routine service. BrJ

High Patient Pool 0.57 Clin Pharmacol 1998; 46:547-51
igh Patient Pool 3 Morris, R.G., Lee, M.Y., Cleanthous, X., Black, A. Long-term follow up using a higher target range for lamotrigine monitoring. Ther Drug Monit 2004; 26:626-632.

3

4. FDA d labeling text for NDA 20-764S-006 and NDA 20-241S-014 dated 9/8/00 for Gl: Well I
TABLE 7. Limit of Quantitation (LOQ) s approved labeling text for an ate for Glaxo Wellcome Inc

6.

Antody Free Orug Partce Bound Drug Patsalos, P. N., Froscher, W, Pisani, F., and M. van Rijn, C., The importance of drug interactions in epilepsy therapy. Epilepsia 2002:43(4):365-385.
— T I . R . Powers DM, Boyd JC, Glick MR, Miller WG. Interference Testing in Clinical Chemistry; Approved Guideline (EP7-A). Villanova, PA: The National Committee for
Aaglonaton Parial Aginaten No Agghtaton L|near|ty & Accuracy: Linearity and accuracy were determined using NCCLS guideline EP6-A.8 A patient Target Concentration Clinical Laboratory Standards, 2002
N P - X " ) - i . Kennedy JW, Carey RN, Coolen RB, et al. Evaluation of Precision Performance of Clinical Chemistry Devices; Approved Guideline (EP5-A2). Villanova, PA: The
-O' pool containing a high concentration of lamotrigine was diluted to create several concentrations spanning the assay range ( lmL) 3.78 4.88 National Committee for Clinical Laboratory Standards, 1999.
g = with a serum pool negative for lamotrigine. Accuracy samples were prepared by gravimetrically diluting a stock quG 3’64 4.88 Tholen DW, Kroll M, Astles JR, et al. Evaluation of the Linearity of Quantitative Measurement Procedures: A Statistical Approach; Approved Guideline (EP6-A),
" : ; " _ . i § Wayne, PA: The National Committee for Clinical Laboratory Standards, 2003.
o »d O concentration of lamotrigine to several concentrations. For linearity, each sample was assayed at least n = 2 using the Kennedy JW, Carey RN, Coolen RB, et al. Method Comparison and Bias Estimation Using Patient Samples; Approved Guideline (EP9-A). Wayne, PA: The
QMS Lamotrigine Immunoassay. The mean of the replicates was determined for each sample. The means were plotted n 20 20 National Committee for Clinical Laboratory Standards, 1995
using the calculated target on the x-axis and the observed mean on the y-axis. Regression equations of the 15t and 2n SD 0.16 0.30 Berry DJ, Wicks JFC, Clarke LA. Determination of Lamotrigine 3,5-di 3 1,24 triazine at in plasma by
order polynomial were used to calculate the predicted values (Figure 2). Linearity (Table 5) was considered acceptable if . . reversed phase HPLC. HPLC'92 (abstract no. 183)
| w \ - oV 4.40% 6.15% Bablok, W, Passing, H, Bender, R & Schneider, B: A general regression procedure for method transformation. Application of linear regression procedures for
the percent deviation was less than 10% between the predicted 1st and 2nd order values. Accuracy (Table 6) was . o - ° method comparison studies in clinical chemistry. Part IIl. J Clin Chem Clin BioChem 1988; 26:783-79,
analyzed by comparing the observed mean to the theoretical gravimetric concentration. The QMS Lamotrigine Recovery 96% 100%

Immunoassay range is 2.0 pg/mL to 40.0 pg/mL.

Calibrator Concentrations

QMS is a registered trademark of Seradyn, Inc., a wholly owned subsidiary of Thermo Fisher Scientific.
HITACHI s a registered trademark of Roche Diagnostics/Boerhinger Mannhein.
Al other trademarks, brands and product names are the property of their respective company.
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