Figure S1. Measured cardiac output versus measured dexmedetomidine plasma concentrations
for all subjects in the analysis.

Figure S1a shows the measured cardiac output versus the measured dexmedetomidine plasma
concentrations for all subjects. Figure S1b shows the relative change from baseline cardiac output for
each individual versus the measured dexmedetomidine plasma concentrations. The black solid line is
a non-parametric smoother to the data and the grey shaded area denotes the 95% confidence interval
for the non-parametric smoother.
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Figure S2. Prediction- variance-corrected Visual Predictive Check (pvcVPC) for the linear 3-

compartment model.

The dashed red lines show the median and the 2.5% and 97.5% percentiles of the observed

prediction-variance corrected concentrations. The shaded (dark) grey areas show the 95%
prediction intervals for the linear 3-compartment model.

pvcVPC
1
-
..-1.3::1-..
f.-::ﬁ'.) NN
H.I o> - ;"- _-..1"‘4-..
v -~~~
1.004 - ™ -
’I’ 'h-_._ ."h..-.'h-
S — .
!" S -
ot S N O A IR |
!
fﬂ
0.104 J;:
) I
” _.J’I
S
B d
€
@ 0.011
j =
8
-
2
Q T T T T T T
g 0 100 200 300 400 500
o
Q 2
3
&
'51[]_0-
? .'__—.—-._‘.‘
c Y
S ¢ n i -
5 o LI
B I/ !. Iﬂ.l"’.‘ ""..‘_
a 3.0 » ~ ~
/ ~ ~ ~
L ~
,I[ \""'i e
d ] ~ ""'-..,' ~
fy e S o ™ -
1.01 ST FA '--.\ ...,,,\ -
~ ~
‘ RS “e
. .!"':- :
0.3 4 . !

400 600

Time (min)

200




Figure S3. Prediction- variance-corrected Visual Predictive Check (pvcVPC) for the non-linear
3-compartment model.

The dashed red lines show the median and the 2.5% and 97.5% percentiles of the observed
prediction-variance corrected concentrations. The shaded (dark) grey areas show the 95%
prediction intervals for the non-linear 3-compartment model.
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Figure S4. Log-likelihood profiles for the final model/

The vertical solid line shows the maximum likelihood estimate. The shaded area corresponds to
the 95% confidence interval around the maximum likelihood estimate. The vertical dashed lines
and the numbers in the legend denote the upper and lower 95% confidence bound and the
relative standard error (RSE) of the maximum likelihood estimate.

1 1
V2 V3

-876

1
V1

1
! =
95% CI: 1.38 ] 2.40 © 5%)Cl 15.3 ;217 : ? 5%|Cl: 63.5;72.3
@ RSD (%): 13.8 = Dy (%) 9.11 ) o RSOy (%): 3.33
[- < 1 1 ] 1 I~
[ ' 1 @
1 1
o 1 | o o4
«w i " o o
P 7 P
14 16 18 20 22 24 286 14 16 18 20 22 24 62 64 66 68 70 72 74

[

Q3.

95%: Cl: 0.692 ;0.810

RSO (%) 4.02
1

]

G2 1

9:5% Cl:245; 3.?r

HSD (%) 11.2
1

-870

5% CI: 0.725 ; 0.891
D (%): 5.28

-882 -880 -878

-882 -876

0.75 0.80 .85 0.90 25 30 35 4. 45 50 0.65 0.70 0.75 0.80 0.85

1
C50
954 Cl- 427 ; 7.64
SO (%) 15.0

1
Prop.error_STDY2
95% CI: 0.133; 0.158
RSD (%) 443

1

1
Prop.emor_STOY1
5% C|: 0.150;0.178

-870
-870

-------|lo
-876

-880
-880

-882

0.13 014 015 016 017 4 5 6 7 8 9

OBJ

1\ Sex~FSIZE
5% CI: 0.0912 ; 0.276

-879
-879
-880 -878

-881
-882

1.1 12 13 14 15 16 17 0.10 0.15 0.20 0.25 0.002 0.004 0.006 0.008

-874 -882

-876

1

v_v2
95% CI: 0.0799 ; 0.301
RSD (%): 35.1

1 1
Add.error_STDY'l i
g% Cl: 0.0225 00365
D (%) 12.5 }

-878

Iv_CL
95% CI: 0.0121 ; 0.0416
SD (%): 32.8

-878
-879
-880

-882
-882

0.020 0025 0.030 0.035 0.040 010 015 020 025 030 035 0.015 0.025 0.035

-876 -882

1
iv_C50
'95% Cl: 0.196 ; 0.600

-879

-882

0.2 03 04 0.5 0.6

Parameter estimate



Figure S5. Prediction- variance-corrected Visual Predictive Check (pvcVPC) for the final model.
The dashed red lines show the median and the 2.5% and 97.5% percentiles of the observed
prediction-variance corrected concentrations. The shaded (dark) grey areas show the 95%

prediction intervals for the final model.
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Figure S6. Prediction- variance-corrected Visual Predictive Check (pvcVPC) for the final model
stratified for total body weight.

The dashed red lines show the median and the 2.5% and 97.5% percentiles of the observed
prediction-variance corrected concentrations. The shaded (dark) grey areas show the 95%
prediction intervals for the final model.
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Figure S7. Prediction- variance-corrected Visual Predictive Check (pvcVPC) for the final model
stratified for sex (1: males, 2: females).

The dashed red lines show the median and the 2.5% and 97.5% percentiles of the observed
prediction-variance corrected concentrations. The shaded (dark) grey areas show the 95%
prediction intervals for the final model.
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Figure S8. Prediction- variance-corrected Visual Predictive Check (pvcVPC) for the final model
stratified for age.

The dashed red lines show the median and the 2.5% and 97.5% percentiles of the observed
prediction-variance corrected concentrations. The shaded (dark) grey areas show the 95%
prediction intervals for the final model.
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Figure S9. Influence of covariates in the final model.

Time vs. dexmedetomidine concentration at simulated increasing TCI targets comparing subjects
with different characteristics. Simulations were performed using the linear model as driving
model (blue), i. e.: the system searched the dose needed to reach the given target concentration (1
to 10 ng-mL-1) as quickly as possible. Using this same dose, the system calculated what the
theoretical real concentration would be using the non-linear parameters (gray). The shaded area
surrounding the median prediction is the 95% prediction interval. 1000 randomly generated
subjects were used for the simulations. The ratio between linear and nonlinear model is depicted
in the lower panel per target concentration.
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