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Table S1. PK parameters for the final model and for the studied patient population. Population level
(subject level).

Maximal value Median value = Mean value  Minimal value

59.28 (86.27)  12.38 (12.54)  16.67 (16.93)  3.498 (3.061) V (1)

1.001 (1.644)  0.7293 (0.74)  0.7545 (0.7622)  0.5373 (0.4118) V (I/kg)

70.09 (115.1)  51.05(51.8)  52.82(53.35)  37.61 (28.82) V (1 per 70 kg)
256.4 (351.5)  74.95(73.25)  86.33(88.96)  18.58 (14.47) CL (ml/min)
5.686 (8.466)  4.234 (4.175) 4154 (4277)  2556(1.766)  CL (ml/min/kg)
127.6 (184.4)  104.8 (106.3) 103 (106) 6791 (47.38)  CL (ml/min/m?)
398.0 (592.6)  296.4(292.2)  290.8(299.4)  178.9(123.6)  CL (ml/min/70 kg)
2207 (319.1)  181.3(183.9)  1782(1833)  117.5(81.96) CL (ml/min/1.73 m?)
3.604 (4512)  2.062(2.032)  2.132(2.151)  1.566 (1.204) tir (h)

-0.167 (0.231)  -0.167 (-0.185)  -0.183 (-0.189)  -0.312 (-0.713) di ()

13.44 (-)

Tiz (In(2)/x1) (h)
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Figure S1. Distributions of age (A), body weight (B), body surface area (C), plasma albumin (D),
hematocrit (E) leukocytes count (F), number of dosing intervals with C(t) measurements performed
per patient (G) and infusion time (H) of the studied population. See Table 1 for other parameters.
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Figure S2. (previous page). Conditioning regimens performed and concomitant medication given
during treatment before HSCT. n, numbers of patients with corresponding treatment regimen.
Colored bars indicate the time frame of administered medication. Blue, busulfan; orange,
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fludarabine; yellow, clofarabine; green, cyclophosphamide; bright red, ATG; dark red,
alemtuzumab; salmon, thiotepa; turquoise, melphalan. The shade of blue depends on the number
of busulfan doses required to reach cAUC. Abbreviations: ATG, anti-thymocyte globulin; CM,
concomitant medication; Cl, clemastine; Cz, clonazepam; MP, methylprednisolone; Pc, paracetamol.
NAC is not shown in the Figure; 69% of the patients received at least two doses NAC concomitantly
with busulfan application.
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Figure S3. Distribution of the observed busulfan plasma concentrations. A) Linear concentration
scale. B) Logarithmic (base 10) concentration scale.
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Figure S4. Non-parametric In(AUC) of the first dosing interval, calculated from the trapezoids of
the C(t) vs t curves plotted vs patient characteristics. AUC in mgxh/l. Continuous patient
characteristics are plotted as In(value)-In(reference value), where the reference value is close to the
population mean (reference values are stated in Table 3 of the manuscript). Statistics in Figure
inserts. For continuous patient characteristics, slope, adjusted 7> and p for slope=0 of linear
regressions (lines). For patient characteristics with two alternative states, p for two-sided,
homoscedastic t-test. For patient characteristics with multiple alternatives, p for t-tests of one
category compared to the rest, without post-hoc corrections for multiple comparisons.
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Figure S5. The maximal observed C(t) of the first dosing interval, as In(Cmax), plotted vs patient
characteristics. Cmax in mg/l. Further details, see Figure S4.
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Figure S6. Non-parametric In(CL) of the first dosing interval, with CL=dose/AUC, plotted vs patient
characteristics. CL in ml/min. AUC determined from the trapezoids of the C(t) vs t plot. Further
details, see Figure S4.
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Figure S7. Non-parametric In(V) of the first dosing interval, plotted vs patient characteristics, with
V=dose/(AUC x k) with AUC calculated from the trapezoids of the C(t) vs t plot and k corresponding
to the slope of the decreasing phase of In(C(t)) vs t, both of the first dosing interval. V in liter. Further
details, see Figure S4.
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Figure S8. In(t112) of the first dosing interval, plotted vs patient characteristics. t12 = In(2)/k, with k as
the slope of the decreasing phase of In(C(t)) vs ¢ of the first dosing interval. ti2 in h. Further details,
see Figure 54.
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Figure S9. In(MRTrrapezoids) plotted vs patient characteristics. MRT in h. Further details, see Figure
S4.
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Figure S10. Relationship between non-parametric k, V, t12 and CL. Broken lines, linear regressions,
with adjusted r? and p (for slope=0) in the Figure panes. CL correlated stronger with V than with k.
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Figure S11. Comparison of k of the 1¢t dose to k of the following doses. k were determined by linear
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Figure S13. Random effects of In(V) plotted against potential covariates. Fit with a one-compartment
model not including any covariate in the model but including an exponential function of time for

the rate constant k (see Equations 1-5 of the main manuscript). Linear regressions and box plots.

Circles, individual random effects. Blue, the dose was increased by a factor of > 1.33 after the first
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Figure S15. Random effects of dx plotted against potential covariates. Fit with a one-compartment
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Figure S16. Relations between patient characteristics, with p-values of the linear regression slopes

above the plots.



08 Slope = -0.00703 08 7 slope =-0.000825 0.8 Slope =-0.00176 08 Slope =-0.00479 08 7 siope =-0.00394
06 4 adirf=000231 06 4 afirf=111e05 06 o adtr’=27305 06 - adPr?=8.36e-05 06 - afir*=0000434
: p=0596 : p=0971 : p=0.954 : p=092 : p=0818
04 ° o 04 ° o| 044 o o 04 o °
o °© o8
= = &O o = & 8 00 o < 0 © PR
20. 20. © 202 ¥ 2 ° ® O 202 ° o
£ = £ 088 %o %0l E 8 9%08m &%Po °
[ [ 00 —v—g—&—mygwi?—oe%—c—a—ﬁe-o 3 00 ———v—a—“""—"@e&ﬁ%ﬁg—%
g P’ B P 08%% PR
02° o0 %™ & B ol gp4° T0® P oo
o ° 5 o o o °© o o o
04 o o0 B 04 o o0 2
T T T T T T T T T T T T T T T
4 2 <4 p 1 415 410 -05 00 05 10 15 10 05 00 05 06 02 00 02 04 06 “ 0 1 2
In(age)-In(5y) In(weight)-In(20kg) In(surface area)-In(1m-2) In(height)-In(100cm) In(FFM)-In(10kg)
0.8 Slope =-0.0353 0.8 7 slope =-0.00291 0.8 Slope =0.118 0.8 Slope =-0.167 0.8 7 slope=-0.0133
06 adj r* =0.000749 06 4 r’=0.000136 06 adjr’=0.0139 © 06 adj ’=0.03% 06 o adir’=0.08442
: p=0.763 : p=0.898 ’ p=0.192 : p =0.0448 ’ p=0.463
1 g o 0.4 — 6 o o
© oo ®, S, o 000 © o
= 202 - oo ©° B
2 E % oo
-+ 0.0
o ® L08 Oe
-H{° 8008008% -0.2 4 °o @oo& o%’oo
o %00 ° o o %
- o ° 04 — o % o
T T T T T T T T T T T T T T
06 -05 -04 -03 -02 -01 00 10 -05 00 05 10 15 04 -02 00 02 04 06 -04 -02 00 02 - |
In(Fmat) In(TBW)-In(10kg) In(albumin)-In(30g/L) In(Hct)-In(0.3) In(Leu)-In(4G/L)
0.8 0.8 p=0.945 0.8 p=0479 0.8 o p=0291 0.8 o p=0.389
o o o o
06 06 06 06 06
04 - 04 -
- P
20.2 202 s
£ £
0.0 0.0 -+
0.2 o -02 .
04 04 g
T T T T
06 -04 02 00 02
In(Protein)-In(60g/L) Doses, uneven -> 0; even -> 1 Sex, male -> 0; female -> 1 Malignant, no -> 0; yes -> 1
®
0.8 1 p=029 c 1828382389
o e 5535855558
0.6 1 o'_u&n S ng_u
< |= Q o g Q o Q
S < o
P~ @ '
29 K i
o L
b5
Q
& 5> :
310 3°% &
T T T T T T T T T
4 2 0ooo0oo0o0o g
= a 5]
288X =2¢
b =
5
&=

Figure S17. The remaining random effects of In(V) of the final model (Table 3) plotted against
potential covariates. Details, see Figure S13.
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Figure S18. The remaining random effects of In(k) of the final model (Table 3) plotted against
potential covariates. Details, see Figure S13.
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Figure S19. The remaining random effects of d« of the final model (Table 3) plotted against potential
covariates. Details, see Figure S13.
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Figure S20. Effects of co-medication on C(t). Plots of observed vs predicted C(t) (population level)
with linear scales (A,C,E,G) and logarithmic scales (B,D,F,H). A,B) NAC. C,D) Fludarabine. EF)
Clofarabine. G,H) Paracetamol. Broken lines, linear regressions. Color codes, see legends in panes.
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Figure S24. icwres plots for model evaluation. A) QQnorm plot. Dotted line, normal distribution for
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line) with SD of icwres. C) icwres vs t. D) icwres vs observed C(t). Dotted horizontal lines in C and
D, multiples of the SD of the icwres. Blue broken lines, linear regressions.
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line) with SD = 1. C) npde vs t. D) npde vs predicted C(t). Dotted horizontal lines in C and D,
multiples of the SD of the simulated npde. Blue broken lines, linear regressions.



Frequency
20 40 60 80

0
L

Frequency
3|0

Frequency
6|0

2.46
B, IN(V, 1)

Frequency
20 40 60 80

0

Frequency
0 20 40 60 80

Frequency
20 40

Figure $26. Results from bootstrapping. Distributions of the fit parameters of 500 datasets
resampled from the original data set. Data sets had the same size as the original set, meaning that
subjects may be included more than once in a data set. Red vertical lines, fit parameters of the full
data set (see Table 3). Red broken lines, lower and upper confidence intervals (95%) of the fit
parameters of the original data set. Blue dotted lines, confidence intervals (95%) of the fit parameters
from the resampled datasets (also indicated in Table 3). Black dotted lines at 0. Insert in last pane,

T T 1
0.95 1.05

B3, AIN(TBW, 1)

T
-0.35

Gepr AIN(TBW, I)

B R |
-0.18 -0.14

_?—'

adkh dk

1 1T _ T 1
-025 -0.15 -0.05

2 g
T o oy
C O f ol
3o 29
Q)| o
= | e
™~
o O =
0.10 -1.10 -1.00
G, In(k, h°')
P 1 L]
o I % o
O 3 <
> — ' [ )\O
2 o_| i3 28
Q< (1)
T i X o
o : R
w Q- ‘ TP
o : L [=) L
[ T T T 1 I T
02 04 06 08 -0.30 -0.20
G4, AIN(Alb, g/l) O Tine- 30
- " 8_ ] __ g .
- | [ M 1 | Ruhs: 500
8 ) : S I Cohv.: 500
fry : oy i Excl.: 0
GC) o 1 : q:, 8_ :' w
g | = 3 :
o Q R- :
tg4 g .
& ] - 1] —
[ T T " = 3} 1
03 -02 -01 -34 30 -26 -22

Oyar HLHXLP

500 runs (Runs), 500 fits converged (Conv.), 0 fits excluded (Excl.).

ot In(ig)



Observed conc. (mg/l)

O

log(Observed conc., mg/l)

0.0 0.5

-0.5

-1.0

-1.5

-2.0

Training set
SSR/n=0.08604 3 o

Predicted conc. (mg/l)

Training set
SSR/n =0.08604

log(Predicted conc., mg/l)

Observed conc. (mg/l)

log(Observed conc., mg/l)

0.0 0.5

-0.5

-1.0

-1.5

-2.0

Test set
SSR/n=0.05396 B

Predicted conc. (mg/l)

Test set
SSR/n=0.05396

@0 ar
°e °(/,o/ & o9
o 6o ®o °
’
] e
,/'," ©
an
s
,/,,’ °
— 7 .
s
7
%
s
7t
7 .
| | I I I I
20 15 -10 -05 0.0 0.5

log(Predicted conc., mg/l)

Figure S27. Observed vs predicted busulfan C(t) with randomly sampled training and test sets (ratio
75/25). A,C) Training set; B,D) test set. A,B) Linear scales; C,D) Logarithmic (base 10) scales. SSR/n,
sum of squared residues divided by the number of observed C(t) values in the respective set. The fit
parameters were similar as for the final model in Table 3: &1, 2.458; &», 0.928; &3, 0.213;
6, -1.016; 6, -0.215; Gs, 0.739; G4, 0.350; Gs, -0.134 (ALL, reduced -2LL only by 2.27);
64, -0.146; G, -0.172; Bz, -0.164; Ok, -2.980. p was <0.05 for all fit parameters. Variances of the
random effects were 0.033 (In(V)), 0.030 (In(k) and 0.033 (dx). Dotted black lines, lines of identity.
Broken blue lines, linear regressions.



