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Purpose: This study compared the performance of new NONMEM estimation methods using a population analysis
dataset collected from a clinical study that consisted of 40 individuals and 567 observations after a single oral dose of
glimepiride. Method: The NONMEM 7.2 estimation methods tested were first-order conditional estimation with interac-
tion (FOCEI), importance sampling (IMP), importance sampling assisted by mode a posteriori IMPMAP), iterative two
stage (ITS), stochastic approximation expectation-maximization (SAEM), and Markov chain Monte Carlo Bayesian
(BAYES) using a two-compartment open model. Results: The parameters estimated by IMP, IMPMAP, ITS, SAEM,
and BAYES were similar to those estimated using FOCEI, and the objective function value (OFV) for diagnosing the
model criteria was significantly decreased in FOCEI, IMPMAP, SAEM, and BAYES in comparison with IMP. Parame-
ter precision in terms of the estimated standard error was estimated precisely with FOCEL, IMP, IMPMAP, and BAYES.
The run time for the model analysis was shortest with BAYES. Conclusion: In conclusion, the new estimation meth-
ods in NONMEM 7.2 performed similarly in terms of parameter estimation, but the results in terms of parameter preci-
sion and model run times using BAYES were most suitable for analyzing this dataset.
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Table 1. Estimation option for model.
Estimation method
Estimation option FOCE IMP IMPMAP ITS SAEM BAYES IMP*
INTERACTION (¢} o (¢} o o o (¢
MAXEVAL 9999 - - - - - -
TOL 8 8 8 8 8 8 8
SIGL 8 8 8 8 8 8 8
NSIG 2 2 2 2 2 2 2
CTYPE - 3 3 3 3 3 3
NITER - 1000 1000 5000 1000 1000 10
ISAMPLE - 300 300 300 - - 300
NBURN - - - - 1000 10000 -
EONLY - - - - - - 1

IMP#*: Estimation method for expectation(EONLY) step, INTERACTION: interaction between eta and epsilon, MAXEVAL: no. of maximum
evaluation, TOL: Specify the number of digits in each compartment, SIGL: no. of significant digits on individual parameters mode values during
MAP, NSIG: no. of unchanged significant digits on estimation steps, CTYPE: convergence test type 3 = tested OFV, theta, sigma and all omega
including the matrix, NITER: no. of iterations, ISAMPLE: no. of Monte Carlo samples to use to evaluate, NBURN: no of iterations for the

burn-in step, EONLY: 1 = assess only expectation step.
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Table 2. The final estimated value of parameters on each estimation methods.

Estimation FOCE IMP IMPMAP ITS SAEM BAYES
OFV -81.072 -75.239 -80.991 -76.831 -866.954 -790.375
Parameter MU Calec. RSE MU Cale. RSE MU Cale. RSE MU Calec. RSE MU Cale. RSE MU Calc. RSE
value value* (%) value value (%) value value (%) value value (%) value value (%) value value (%)
Ka(hr'l) -0.625 0.535 49 -0.683 0.505 6.8 -0.639 0.528 5.8 -0.686 0.504 84.1 -0.612 0.542 312 -0.661 0.516 9.1
V./F (L) 2.04 7.691 32 2 738927 203 7614 3 194 6959 31 205 7768 8 2 7389 3.6
Kd(hr'l) -1.43 0239 185 -1.55 0212 5.1 -146 0232 46 -145 0235 91 -1.34 0262 29.8 -144 0237 8
Kgp(hr'l) -1.3 0273 16.1 -1 0368 2.8 -1.27 0281 62 -1.26 0284 157 -142 0242 503 -1.26 0.284 12.7
Kpc(hr'l) -4777 0.008 52 -4.82 0.008 3.7 -4.82 0.008 2.1 -501 0.007 182 -4.69 0.009 13.9 -4.82 0.008 3.9
nKa 0.0354 - 18.1 0.0425 - 22.6 0.0378 - 153 0.0344 - 8358 0.0366 - 3240.0433 - 202
nVc/F 0.0984 - 15 0.1 - 112 0.101 - 104 0107 - 202.8 0.0929 - 241 0.118 - 14.9
nKel 0.108 - 261 0.138 - 259 0.117 - 146 0.134 - 6119 00987 - 383 0.129 - 202
Residual error  0.49 - 261 0492 - 259 049 - 146 0485 - 6119 049 - 383 0495 - 202
Run time (sec) 303.96 368.78 579.2 2113.37 185.85 99.7
*Calc. value: calculated value of MU value (Calc. Value=eMU ¥alw)
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Table 3. Final OFV values with EONLY step for direct comparisons among the methods.

Estimation step IMP FOCE IMPMAP ITS SAEM BAYES
Expectation only step (EOLNY step) - IMP IMP IMP IMP IMP

OFV -75.239 -81.089 -81.097 -77.818 -80.959 -80.258

AOFV - -5.850 -5.858 -2.579 -5.720 -5.019

OFV: Objective function value
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$PROBLEM GLI 2com Y = IPRED + W*EPS(1)

$INPUT ID TIME AMT DV NEDV MDV AGE HT WT DOO

SBP DBP AST ALT ALP ALBU TCHOL GLU TBIL BUN SCR $THETA
$DATA gli_01.csv IGNORE=# (-0.625) ; KA
$SUBROUTINES ADVAN6 TOL=6 (2.04); (V2,L)
$MODEL (-1.43) ;KM=Kel
COMP=(DEPOT,DEFDOS) (-1.3) ; K23=Kcp
COMP=(CENTRAL,DEFOBS) (-4.77) ; K32=Kpc
COMP=(PERIPH) (0.49) ;res err
$PK
MU_1 = THETA(1) ;TVKA $OMEGA BLOCK(3)
MU_2 = THETA(2) ;TVV2 0.0354
MU_3 =THETA(3) ;TVKM -0.0193 0.0984
MU_4 = THETA(4) ;TVK32 0.0592 -0.00485 0.108
MU_5 = THETA(S) ;TVK23 $SIGMA
1 FIX
KA = EXP(MU_1+ETA(1))
V2 = EXP(MU_2+ETA(2)) $ESTIMATION NOABORT MAXEVAL=9999 PRINT=5
KM = EXP(MU_3+ETA(3)) METHOD=1 INTER SIGL=8 NSIG=2
K23 = EXP(MU_4) ;SESTIMATION METHOD=IMP INTERACTION NITER=1000
K32=EXP(MU_5) ISAMPLE=300 PRINT=5 SIGL=8 NSIG=2 CTYPE=3
SC=V2 ;SESTIMATION METHOD=IMPMAP INTERACTION

CTYPE=3 NITER=1000 ISAMPLE=300 PRINT=5 SIGL=8

SDES NSIG=2

DADT(1) = -KA*
S A ;SESTIMATION METHOD=ITS INTERACTION CTYPE=3

= * _ * _ * *
DADT(2) = KA*A(L)-AQ2)*K23-KM*AQ)*AB)*K32 NITER=5000 ISAMPLE=300 PRINT=10 SIGL=8 NSIG=2

= *K23- *
DADT() = AQI"K23-AG)"K32 ;$ESTIMATION METHOD=SAEM INTERACTION CTYPE=3

NITER=1000 NBURN=1000 PRINT=10 SIGL=8 NSIG=2

SERROR ;$ESTIMATION METHOD=BAYES INTERACTION CTYPE=3

IPRED = +0.
D =LOG(F+0.000001) NBURN=10000 NITER=1000 PRINT=10 SIGL=8 NSIG=2

W=THETA(S) ;SESTIMATION METHOD=IMP INTERACTION EONLY=1

IRES =DV - IPRED CTYPE=3 NITER=10 ISAMPLE=300 PRINT=5 SIGL=8 NSIG=2

IWRES =1IRES / W
$COVARIANCE UNCONDITIONAL



