
0

100

200

300

400

500

600

0.00

0.01

0.02

0.03

0.04

0.05

0 10 20 30 40 50 60 70 80
Baseline Spleen volume (MN)

V
ir

tu
al

 P
at

ie
nt

 C
ou

nt
s

Lognorm
al probability density function of spleen volum

e

Virtual patients (N=3702)

Lognormal probability density function of spleen volume

●●●
● ●

●

● ●
●●● ●●●● ●●●● ●

●●●
●

●

●

●●

●
●●●

●
●●

●
●●●

●
●

●
●

●
●

●●
●●●●

●

●
●

●●
●
●●●

●
●● ●●

●●
●●

●

●
●●

●
●● ●●

● ●
●

●
●

●●
●

●●● ● ●
●
●

● ●●
●●●

●●

● ●●●
●●

●

●
●

●
●●● ●● ●

●
● ●

●●● ●● ●●
● ●●●

●
●

●● ●●
●
●●

●
● ●● ●●● ●● ●●

●
●●

●

● ●

●

●
●

●
●

●

●

●

●
●

●
●●

●

●
●

● ●

●●●

●

●

● ●

●

●
●

●

●

●
●

●

●
● ●

●

●

●

●
●

●
●

●
●

●

●
● ●●
●

●

●

● ●
●

●
●●●

●
●

●

●

●
●
●

●
●

●

●

●

● ●●
●
●

●
●

●

●

●
●

● ●
●
●

●●●
●

●

●
●

●

●
●

●

●
●

●

●

●

●
●

●
●●

●
●

●

●

●
●

●

●
●
●●

●

●
●●●

●
●

●

●
●

●
●

●
●

●

●

●●
●

●

●●●
●

●●
●

●

●

●
●

●●

●

●

●

●

●●●●●

●
●

●●
●

●

●

●

●

●●
●

●

●
●

●
●
●

●●

●
●

●●
●

● ●

●

●
●
●●

●●

●
●

●

●

●●

●

●

●●

● ●

●
●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●
●

●●

●

●
●

●
●

● ●

●●●

●

●
●●

●
●

●

●

●

●

●
●

●

●
●

●

●
●

●
●
●

●

●

●

●

●●

●

●
●

● ●

●

●
●

●●
●

●
●

●●

●●

●
● ●●

●
●

●
●

●

●

●

●

●

●

●

●●

●
●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

●

●
●

●● ●
●●●●

●
●

●

●●●●

●
●

●
●

●
●●

●
●

●
●

●

●
●

●●
●

●

●

●
●
●

●

●●●● ●

●

● ●●

●
●

●

●

●●
●

●

●

●
●●

●

●

●●●

●
●

●

●

● ●●
●

●
●

●
●●
●

●
●

●

●
●

●
●

●

●
●●

●

●

●

●

●

●
●●●

●

●
●

●

●
●

● ●
●●●●
●

●●

●

●
●

●● ●●

●

●

●

●

●

● ●
●

● ●
●

●●●

●

●

●
● ●

●
●

●

●

●

●

●
●

●
●

●
●

●

●

●
●

●

●
●

●
●

●
●

●

●

●
●●

●
●

●

●
●●

●●●●●

●

●

●
●●

●

●●

●
●

●

●

●
●

●
●

●
●

●●

●
●

●

●
●

●●
●

●●
●●

●

●
●

●

● ●●
●

●
●

●
●

●

●

●

●
●

●●

● ●

●
●

●

●
●●

●

●

●

● ●

●
●

●
●

●

●

●
●●

●

●

●
●

●

●

●
●

●●

●
● ●

●
●

●

●●●●

●
● ●

●

●

●●

●

●

● ● ●

●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●
●

●

●
●●

●

●

●
●

●
●

●

●

●

●●● ●●●●
●

● ●●●

●
●

●

●
●

●
●

●

●
●

●

●
●

●
●

●

●

●
●

●

●

●●

●
●●

●

●●
●●

●

●
●
●

●

●

●

●
●

●

●

●
●

●
●

●●

●

●
● ●

●
●

●● ●●

●

●●

●

●

●
●

●
●

●
●

●

● ●

●

●●●
●●●
●

●

●

●

●
●

●

●
●

●

●●

●

●

●
●

●●
●

●●
●

●

●

●

●● ●
●

● ●● ●
●

●●
●

●

●

●●

●
●

●●
●

●●

●

● ●
●

●

●

●●

●

●●

●
●●

●

●

●

●

●●
●● ●

●

●●

●●

●

●

●

●
●

●
●

●●

●

●

●
●

●

● ●

●● ●

●

●●
●

●
●

●
●●●

●●

●●

●

●
● ●

●●
●

●

●

●

●
●

●
●

●

●

●

●

●

●●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●

●

●
●●●

●

●

●
●

●

●
●

●
● ●

●

●

● ●

●

●
●

●
●

●
●

●●●

●

●●
●

●

●
●

●
●
●●

●

●
●

●

●

●

●

●

●
●

●
●

●
●

●
●

●

●

●

●

●
●

●
●

●●
●

●

●

●●

●
●●

●
●

●●

●

●
●

●
●

●

●

●

●

●
●

●

●
●

●●

●

●

●

●

●● ●

●

●

●
●●
●●

●
● ●

●
●

●
●
●

●

●
●

●

● ●

●●

●

●

●
● ●

●

●

●

●

●●●
●

●●

●

● ●
●●

●

●

●●

●
●

●

●

●
●

●
●

●
●

●
●
● ●

●
●

●
●

●
●

●

●
●

●
●

●

●
●

●●
●● ●

●
●

●

●

●

●

●
●
●

●●

●
●

●
●

●●
●

●
●

●
●

●●
●●
●

● ●

●

●

●
●
●

●
●

●● ●

●

●●

●
●

●

●
●

●
●

●

●●

● ● ●

●●

●

●

●

● ●

●
● ●

●

●

●● ●
●●

●

●
●

●

● ●●
●

●
●

●
●

●

●

●
●

●

●

●

● ●

●● ●

●

●

●

●
●●●

●

●

●

● ●

●

●

●●
●
● ●

● ●

●●●
●●

●● ●
●

●

●
●

●
●

●
●

●● ●
●

●
●

●
●

●

●
●

● ●
●

●

●● ●

●

●

●●

●
●

●

●
●

●

●

●
●

●
●

●

●

●

●
●

●
●

●●
●

●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●●●

●

●

●

● ●

●

●●
●

●

●
●

●

●

●
● ●

● ●
●

●
●● ●

●● ● ●●●

●
●●

●
●

●

●

●
●

●
●●

●

●

●●

●

●

●

●

●

●
●

●
●

● ●

● ●

●
●

● ●

●●
●

●

●
●

●
●

●●
●

●

●
●

●

● ●●

●

● ●●

●

● ●
●● ●

●

●

●
●

●

●

●

● ●

●

●
●

●

●

●
●

●

●

●

●
●

●●

● ●

●

●
●

● ●

●

●●
●

●

●
●

●

●

●

●●●● ● ●
●

●●

●

●

●

●
●

●

●
●

●

●
●

●

●

●
●

●
●

●
● ●

●
●

●●

●●●

●
●

●
●

● ●
●●

●

●

●●

●
●

●

●
●

●
●

● ●

●

●
● ●

●

●

●
●

●
●●

●
●

●●
●

●

●

●

●

●●
●

●
●●

●

●

●

●

●

●
●●

●
●

●

●

●

● ●

● ●

●

● ●●
●●

●

●

●

●

●

●
●

●

●

●
● ●

●

●
●

●

●

●
●
●●

●

●

● ●
●

●

●
● ●●

● ●

●

●●
●

●
●

●

●

●

●

●

● ●

●
●

●

●
●

●● ●●

●
●

●

●

●

●

●

●●
●

●

●●
●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●●
●
●

●

●

●

● ●

●

●

● ●
● ●

●

● ●

●
●

●
●●

● ●
●

●

●

●
●

●

●

●
●

●

●●

●

●

●
●●

●

● ●

●
●

●
●

●

●

●
●●●

● ●

●
●

●

●
●●

●
●

●

●
● ●●

●

● ●●
●● ●

● ●
●

●
●

●

●
●

●
● ●

● ●

●

●
●

● ●●

●

●●●

● ●

●

●

●

●

●
●●

● ●
●

●

●

●

●●
●

●

●
●●

● ●●
●

●
●

● ●

●
●
●

●

●●
● ●

●

●
●●●

● ●

●

●●
●

●

●●

●

●
● ●

●

●
●
●
●

● ●●
●

●

●
●
●

●
●

● ●●

●

● ●
●

●
●●

●
●

●

●

●

●

●●●

●● ●
●

●
●

● ●
●

●

●

●

●

●

●

● ●

●

●
●●●

●● ●

●●●

●
●

●

● ●

●

●

●
● ●●

●
●

●
●

●

● ●
● ● ●

●

●
●

●
●

●
●

● ●
●●

●

●
●

●

●
●

●

●●
●

●
●●

●●●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●●
●●

●
●●

●

●
●●
●●

●
●
●●

●●

●
●

●
●

●
●

●●●

●

●

●●
●

●

●

● ●
●

●●

●
●● ●●

●● ●
●

●

● ●
●●

●●●
●

●●
●

●

● ●

●
●

●

●

●

●●

●

●

●
●

●● ●●●
●

●● ●
●●

●●●●●
●

●

●
●●

●

●

●●
● ●

●

●

●●

●

●

●

●●●

●

●●

●
●

●
●

●

●

●

●

●

●

●●
●
●

●

●
●

●
●

●
●● ●

●

●

●
● ●●

●

●●●
●

●

●

●●
●

●
●

●●

●
●

●●●●●

●
●●●● ●●

●

●

●
●

●

●

●

●
●

●

● ●

●

●
●
●

●
●●

●●

●

●
●● ●

●●
●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●
●

● ● ●● ● ●
●
● ●●●

●
●

●●
●
●●●

●
●
●●

●

●

●
●

●

●

●

●●
●●●●● ●●

●
●

●

● ●
●
●

●
●

●

●

●

●● ●

●

●

●
●

●

●●
● ●

●● ●●

●●
●

●●●

●
●

●
●

● ●
●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●●

●●

●

●

● ●

●

●

●

●
●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●

●
●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●
●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●
●

●
● ●

●

●

●
●

●

●

●
●

●
●

●●
● ●

●

●

●

●●

●

●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●●

●

●

●
●

●

● ●
●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●

●

●

●

●
●●

●

●

●
●

●

●

●●

●●

●
● ●

●

●

●

●
●

●
●

●
●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●
●

●

●
●

●
●

● ●

●

●

●

●

●

●

●

●
●

●

●

●
●

●
●

●
●

●

●

●●●

●

●
●

●

●
●

●

●

●
●

●

●
●

●

●
●●

●
●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

● ●
●

●
●

●
●

●

●

●

●

●

●
●

●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

● ●
● ●

●

●

●●

●

●● ●

●

●

●

●
● ●

●
●

●●
●

●

●

●

●
●

●

● ●
●
●

●

●●●

●
●

●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

● ●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●● ●●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●●

●
●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

● ●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●●●

●

●

●

●●
●

●

●

● ●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●
●

●●

●
●

●
●

●

●

●

●

●

●
●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●●

●
●

●

●

●●

●

●

●

●

● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●
● ●

●

●

●

●
●

●

●

●

●

●

●
●

●

● ●

●
●

●

●

●

●
●

●
●

●
●

●
●

●

●
●

●
●

●

●●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●

● ●

●

●

●

●

●
●

●●

●

●

●
●

●

●

●●

●

●
●●

● ●

●

●●●
●●●

●
●● ●

●

●

●
●

●

●
●

●●

●
●●

●

●

●●

●
●

●

●

●●
● ●

●

● ●

●

●● ●
●● ●

●● ●●

●

●

●

●

●
●

●

●

●
●

●●
●

●

●
●

●

●
●

●
●

●

● ●
●

●
●

●

●
●

●●
●●

●

● ●●

●

●

●

●

●

● ●

●
●

●

●

●

●

● ● ●

●

●●● ●
●

●

●
●

●

●

●
●

●

●

●

●●

●

●●●
●

●

●

●

●

●●
●

● ●
●

●

●
●

●

●

●

●

●●

●

●
●

●
●

●●

●

●

●
● ●

●

● ●
●

●

●

●

●

●

● ●

●
● ●●

●

●●

●

●
●

●

●
●● ●

●
●

●
●

●

●● ●

●

●

●
●

●
●

●

●

● ●
●

●

●

●

●

●
●
●● ●

●

● ● ●
●●

●
●

●●

●

●●
● ●

●

●
●

● ●
●

●●●
●●●

● ● ●●

●

●
●
●

●●
●

●

●

●

●

●
●

●●

●

● ●

●

●

●
●●

● ●
●

●
● ●

●

●

●

●

● ●

●

●

●

●
●

●
●

●

●

●
●

●

●

●

●
●

●●

●

●
●

●

●

● ●
●●●

●●
●

●
●

●
●

0

5

10

15

20

25

0 10 20 30 40 50 60 70 80
Baseline Spleen volume (MN)

R
es

id
ua

l e
nz

ym
e 

ac
tiv

ity
 (

%
 o

f n
or

m
al

)

Cohort ● Virtual patients (N=3702)(A) (B)


