Predictive Performance of the Winter-Tozer and Its Derivative Equations for Estimating
Free Phenytoin Concentrations in Specific Patient Populations

Table 3 (continued): Bias and Precision for Total Daily Dose

Background Predictive Equations Table 1: Summary of Baseline Characteristics

= : : - Equation 1 Measured Total PHT Characteristic All Critical Care General Neurology Dose Analysis Equation 1 Equation 2 Equation 3 Equation 4
Free ph.e.nyt0|n (P HT) concentration reflects efncacy (V(\:I/inter_Tozer)l Predicted Free PHT = %0.1 (SD) (n = 133) (n = 36) Medicine (n = 41) (mg) (95% CI)
and toxicity (0.2xAlbumin + 0.1) (n = 56) <300 MPE (umolil) 1.7 (1.1t02.3) -0.2(-05t00.1) -0.3(-08t00.2) 0.5(0.1t00.9)
. . I 0 0 0 0 _ i i ) i i i
concentration and free fraction, but usually causes no (El?;r?:z? jl \ e Eroe P Measured Total PHT . geg/g)ef’ Male 71 (53%) 26 (72%) 24 (43%) 21 (51%) (n3:023) MPE (umolit) 1.5 (1.0t02.0) -0.6(-11t0-0.1) -0.6(-10t0-02) 0.2 (-0.3100.7)
. . . reaicte ree = XU. ’ - - ;
Change in free concentration (0.29Albumin + 0.1 SrCr (umoliL) 00.4 (64.0) 104 (74.8) 06.8 (75.0) 70.3 (16.9) RMSE 2.3(06t04.0) 1.8(-10to46) 1.6(-0.1t03.3) 1.7 (-0.1to3.5)
_ _ ' ' _ ' ' - ' ' : ' ' 301-499 MPE (umol/L) 1.7 (1.3t02.1) -0.1(-04t00.2) -0.1(-0.4t00.2) 0.6 (0.3t00.9)
= Cannot estimate free PHT concentration from total Equation 3 < -0.40378 + (Measured Total PHTx0.17807) + Table 2: Bias and Precision Per Subgroup (=43  pVUSE 20071033 09006018 090117 L1 (04 L8)
PHT concentration when free fraction is unknown (Kane etal.)2  (Measured Total PHT2x-0.00328) + (Albuminx-0.31312) + [NCIES Al Critical Care General Neurology >500 MPE umolll) 2.3(17102.9) 0.2 (-0.4t008) 0.3(-03t00.9) 1.0 (0.5t 1.5)
. : : _ ' (n = 133) - Medici (n = 41) (n = 19)
= Winter-Tozer equation most commonly used to predict alex . 12562) » (CTeP-0.00174) tion ’ (n =36) e ’ RMSE ~ 26(061058 12(01t025 1.3(00t026) 1.5(-02t032)
free PHT concentration Bias (MPE) (95% CI) (umol/L) Table 4: Bias and Precision of New Equations
.. . . . Equation 4 Measured Total PHT
= Overall predictive performance of this equation is poor (,fnderson etal)s Predicted Free PHT = ‘0.1 L Lr@swly 1407wzl  1.7(14w20) 1916t 22) | Measured Total PHT
- Oth fud . d b qi o q : (0.25xAlbumin + 0.1) 2 -0.2 (-0.4 t0 0.0) -0.9 (-1.6 t0 -0.2) -0.1 (-0.3t00.1) 0.2 (0.0to0 0.4) Predicted Free PHT = - x0.1
er studies _Oun las an |mpre_C|S|on an 3 -0.3(-05t0-0.1) -1.1(-1.7t0-0.5) 5.0 4.71053) 0.2 (0.0t00.4) "ng umin +0.1)
developed their own equations, which have not been MPE4 :i s (PE) 4 0.5 (0.3 10 0.7) 0.0 (-0.7 t0 0.7) 0.5 (0.3t00.7) 0.9 (0.7 t0 1.1) Ag;lycszlis qu‘Jatio,n X qu‘Jatio’n Y EqEJatio’n Z Eq‘uation’ W
validated in other studies n o Phenytoin (PHT) in pg/mL  * Applied Therapeutics. Precision (RMSE) (95% CI) (55% C) 0.26 0.27 0.28 0.275
Meth st 1 (xAéllbtl?n?iitiﬁrgglLL) giai-ﬁalr—rﬁgﬁhen 1 2.2 (1.2103.2) 2.5 (0.3 10 4.8) 2.1 (0.4 10 3.8) 2.2 (0.9 0 3.5) MPE (umol/L) 0.3 (0.1 to 0.5) 0.1(-01t00.3) -0.1(-03t00.1) 0.0 (-0.2t00.2)
RMSE* = [ 2 (P.E.)?] PE(z ]Is(:;gigtie\:egg_r)ror Szﬁi;iﬁgrzr:;igiher 2 1.4 (0.2t0 2.6) 2.3 (-1.8 t0 6.4) 0.9 (0.3 t0 1.3) 0.7 (0.5 t0 0.9) RMSE 1.3 (0.4t02.2) 1.3 (0.310 2.3) 1.3 (0.3t02.3) 1.3 (0.2 to 2.4)
= Retrospective chart review at Vancouver General i - 1997;31:279-84. 3 1.3 (0.5t02.1) 2.0 (-0.4 to 4.4) (N NORCER:) RN CIICENON Figure 2: Bland-Altman Plot of New Equations
Hospital from Sept 2008 to Sept 2013 clin Pharm. 198761865794 1 4 14 (061022  2.0(08tw48 1106016  1.1(07t15) New Equations
. : . .. . . ~ 8.0
= Inclusion: > 18 years old, free PHT level Figure 1: Bland-Altman Plots for All Patients, Critical Care, General Medicine, and Neurology 83 ¢ o
= Exclusion: level is not at steady state; patients on All Patients . General Medicine 2EC 2 g
carbamazepine, phenobarbital, valproic acid, and 23 oo ‘ 22 6o - ) cEE 2 —
hemodialysis S5 5 .. Sg & 0 SRS L Pe ) It o 2
: : : é‘%g N x ‘ 55 “ RS x L X 4 g9 =
= Convenience sample size of ~50 patients per subgroup §§§ " . €83 o WM 1 : gg’lo'o e
(Crltlcal Care’ General MedICIne’ Neurology) é . § ) n . fo . § _4:0 x 8% Measured Free Phenytoin Concentration (umol/L)
= Mean predictive error (MPE) to assess bias and root gEd e : i e e el el
mean square error (RMSE) to assess precision 8 §*§-1o:o 8 §*§~-1o.o Table 5: Dose Changes Made From Predictive Equations
O o 0 2 4 6 8 10 12 14 16 18 20 Q o 0 2 4 6 8 10 12 14 16 18 20 :
- Primary ObieCtive: © T Measured Free Phenytoin Concentration (umol/L) © o Measured Free Phenytoin Concentration (umol/L) Euatl Acal 43 16 15 26 19
, > Mo
- TO assess the biaS and preciSiOn Of the Winter_Tczer * Winter-Tozer ™ Kane et al. (Equation 2) Kane et al (Equation 3) < Anderson et al. * Winter-Tozer ®Kane et al. (Equation 2) Kane et al. (Equation 3) * Anderson et al. Chalrllges 0 o5 5 3 3 5 5 5 1
equation and its derivatives in predicting free PHT Critical Care Neurology Dose (r:i
. e . . 8 _ 8. 4 L 47 21 48 49 36 38 39 44 43
concentrations in different patient subpopulations 03 03 —_——
o e g * . .. i g . Changes to 26 1 2 11 9 8 3 4
= Secondary objective: g2 7 ' RSN . e R Dose (n)
— 533 "?@:‘ LI : 6 3 S . X Total (n, %) 51 3 5 19 14 10 5 5
g = 0.0 . net K——X% .’0 3 ™ c — I B . . . . T . ’
* To assess the effec_t of age, gend_er, eGFR, and total &5 s ol L I : S § 8 @ @ 4 1) ©® @ @
daily dose on the bias and precision of the Winter- I a0 — : S Egd Results
Tozer equation and its derivatives £EC 0 : . £g8 W _ o "
: : : : 832 838 " The Winter-Tozer equation tended to overpredict
= To derive new equations that will better predict free < . | | P
PHT Concentration © o Measured Free Phenytoin Concentration (umol/L) © T Measured Free Phenytoin Concentration (umol/L) . The Kane et al. equatIOnS (Equa’[lon 2 and 3) tended '[O
¢ Winter-Tozer ®Kane et al. (Equation 2) Kane et al. (Equation 3) > Anderson et al * Winter-Tozer ®Kane et al. (Equation 2) Kane et al. (Equation 3) < Anderson et al. u nderpl‘ed |Ct
Exclusion Flow Chart . .
Table 3: Bias and Precision for Age, Gender, and eGFR = The Anderson et al. equation generally overpredicted
4502 Patients with free PHT level 3838 Patients Excluded: : : _ _ : : : : . . -
from Sept 2008 to Sept 2013 . Duplicate patients MPE gmoit)  Equation 1 Equation 2 Equation3  Equation4  MPE gmoil)  Equation 1 Equatior AN S IENI RN =V EVEE = [N general, there was more bias and imprecision
+ Patients < 19 years old — —— associated with the Winter-Tozer equation than the
| * No actual free PHT level < 60 years 1.6 (1.2t02.0) -0.3(-08t00.2) -0.5(-09t0-0.1) 0.4 (0.0t00.8) eGFR _<30 -0.1 (-24t02.2) -2.5(50t00.0) -1.3(35t009) -1.6(-4.0t00.8) other equations
) g‘:;/umm level drawn on a different (n=53) 22(11t33) 1.7 (-11t045) 1.5(-01t03.1) 1.6 (-0.3t03.5) (Tnu:mé;‘) 2.6 (-30t082) 3.8 (-135t021.1) 2.9 (-7.0t012.8) 3.2 (-9.2t0 15.6)
398 Chart Reviewed | | >60years 1.8 (15t021) -0.2 (041000 -0.1(-04t002) 0.5 (0.3t00.7) 30-59 13081018 -05(09t0-01) -0.3(-081002 0.2(021008) Conclusion
265 Patients Excluded: (n=80) 2.8 (131043) 1.4(08t020) 15091021 1.5(09t02.1) (n= 27) L i -
~ + Dose not at steady state | iESDes) | S St Pros 19 (041042 12(01w25 13(0iw27 1121020  =The overall predictive performance of the Winter-Tozer
» On carbamazepine, phenobarbital, Male 1.7 (1.3t02.1) -0.2(-06t00.2) -0.1(-04t00.2) 0.5 (0.2t00.8) 60-89 20(17t023) -0.1(-05t00.3 0.0 (-041t00.4 0.7 (0410 1.0 - - - -
valproic acid, hemodialysis (n=71) (n = 54) ( 0 ) ( © ) ( © ) ( © ) equatIOn N thlS pOpUlathn was pOOr
. Change in dose, loading dose 2.3(08t038) 2.3(08t038 1.3(02t024) 1.5(0.1t02.9) 24 (11t037 1.3(05t031) 1.3(01t025 1.4 (0.3t02.5) _ _ _ _
133 Patients Included for Analysis missed dose Wit’hin 4 days | Female 1.7 (1.4t02.0) -0.2(-05t00.1) -0.4(-0.7t0-0.1) 0.5(0.2100.8) 2 90 3.1 (27t035 0.1(-01t00.3) -0.6(09t0-03) 1.2 (0.9to1.5) - We developed new derivative equatlons with reduced
* Level drawn early (<5 hours) (n=62) 2.2(08t036) 1.1(@02t0c20) 1.4@©05t023) 1.2(0.6t01.8) (n=46) 29 (10to48) 1.0(0.6t01.4) 1.3 (0.9t0 1.7) 1.5 (0.810 2.2) bias
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