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Using SAAM 11 Working with Change Conditions

Working with Change Conditions

Prerequisites

The prerequisite for this tutorial is having worked through the SAAM 11
introductory tutorial, “Getting Started with SAAM II Compartmental.”

What you will learn in this tutorial

The purpose of this tutorial is to show you how to use Change Conditions in SAAM II.
You will learn

e How to create continuous changes in your model (Part 1)
e How to create instantaneous changes at different times in your model (Part 2)

e How to create instantaneous changes at an equal time interval in your model (Part
3)

Files Required

Study Files: The study files for this tutorial are
cc_cont.stu
cc_instInulin.stu
cc_instLDL

Data Files: The data files for this tutorial are:
cc.cont.dat
cc.instInulin.dat

cc.instLD.dat

These files are included as part of this tutorial.

Introduction

This tutorial will show you how to use Change Conditions, a tool in the SAAM 11
Toolbox. Change conditions allow you to describe experimental perturbations in your
model. There are two kinds of perturbations — continuous and instantaneous.

An example of a continuous perturbation would be an experiment in which at some

known time, something was done that altered the characteristics of the data. You might
want to account for this by changing the value or one or more of your model parameters.
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The start would begin at some known time, and continue until the experiment ended, or
another experimental perturbation occurred.

An example of an instantaneous perturbation would be urine collections. In the urine
collection, the container holding the urine would be emptied at the time specified, and the
collection for the next period would begin. You can model this by including a
compartment for individual urine samples, and “emptying” it at the end of the collection
period.

Two examples are presented. Inulin kinetics is a simpler model because inulin is
represented by a single plasma compartment. The collections times, however, do not
always coincide with a plasma measurement. LDL kinetics is a more complex model
because plasma LDL exists in two plasma compartments. The collection times, however,
are at 24 (daily) intervals.

Operationally when SAAM II detects a Change Condition, integration (simulation) will

stop. The change or changes specified will be made, and integration (simulation) or
optimization (fitting) will start again.
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Part 1. A continuous Change Condition

The following study investigated the effect of total parental nutrition (TPN) on the
kinetics of low density lipoprotein (LDL) metabolism. Radioiodinated LDL was injected
at time zero, and on day 9, TPN was commenced. The experiment lasted 19 days. The
question asked was the following: Which of the model parameters change as a result of
the TPN?

1. Start the SAAM II Compartmental application. The SAAM II Compartmental
main window will open.

2. Open the SAAM II Compartmental study file cc_cont.

a. The file cc_cont.stu should appear in the file list; if it does not, find the folder
where you put this file.

b. In the File menu, click Open. The SAAM II Compartmental main window
will appear as shown below:
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You may recognize this as the model used for study_0, the study file supplied
with SAAM II. This is in fact the case. The data used for study_0 are the first
9 days of the data used in this part of the tutorial.
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3. View the model and the experiment on the model, and the parameters.

a. Inthe SAAM II Toolbox, click Experiment. The model of the experiment
will appear on the Drawing Canvas as follows:

=1

k{2,1)
k(1,2) !

k{0, 1)
exl

b. Inthe Show menu, click Parameters, or alternatively, on the SAAM I1

Toolbar, click Parameters H The Parameters dialog box will open, as
shown below:

|} Parameters -0 x|
Name Type Current Low Limit High Limit
(0,1} O.1loao0 0.0100
E(l,2) ad3j o_10a0 o.o1oo 1._00a0
iz, 1) ad3j o_10a0 o.o1oo 1._00a0
ol adj 0000000 200.0000 200000000
Hame: k(0.1] Value: [ 10000000
Type:  Eived Low Limit: [0.01000000
v Adjustable -
High Lirit: |1 00000000
Diane LCancel | Help

These are the parameters for study 0. The question posed in this part of the
tutorial is which of these parameters change following TPN starting on day 9.
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c. Close the Parameters dialog box.
4. View the plasma data.

An important part of deciding how to deal with a continuous change is to look at
the raw data to see if a change is obvious.

a. In the Show menu, click Plot, or alternatively, on the SAAM II Toolbar,

click Plot @ The Plot and Table Variables dialog box will open. Be sure
the List All Variables check box is selected.

b. Click plasma to move this to the Current Selection pane.

c. Click Done. The plot of the plasma data will appear in semilog for as follows:
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You can see there appears to be a break in the curve at day 9. You can actually
solve the model, and see how the model predicts the data. Fit the model to the
data, and change the Plot/Table Variables to s1:plasma. You will obtain the
following plot which only further supports a change at day 9:
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d. Close the Plot window.
5. Change the value of k(1,2) and k(0, 1) from day 9 to 19.

It is hypothesized that these two parameters change following TPN. Such a
change will be done using continuous Change Conditions.

You must first provide values for these parameters up to day 9, and then provide
values following TPN on day 9. This will be done as described below.

a. Double-click (0, 1) to open the Loss Attributes dialog box.

b. Inthe Equations box, type the equation “k(0,1)=loss bef”. The Loss
Attributes dialog box will appear as follows:
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Loss Attributes x|

Tranzfer Coefficient

Feference Mame:

: K[0.]

Flows Bate: fux0,1] = k[0,1] % g1
Flow Riate Urits: |mass/time
Equations :
k[0.1]=logs_hef -

— Parameter Data
k[0,1]

Type:

™ Fixed

&+ fdjustable

Current Parameter Value:ll:l_‘l Q000000
Lo Limit:ll:l.[ﬂ Q00000
High Lirit 100000000

Done

Cancel | Help |

c. Click Done. The parameter (0, 1) is now defined by the equation, and
loss_bef will appear as a parameter in the Parameters dialog box.

d. Double-click k(1,2) to open the Transfer Attributes dialog box.

e. Inthe Equations box, type the equation “k(1,2)=return_bef”. The Transfer

Attributes dialog box wi

11 appear as follows:
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Transfer Attributes x|

Transfer Coefficient;  k[1.2]
Reference Mame:
Flow Bate:  flus(1,2] = k[1.2] * g2

Flaw Rate Llnits: |mass£time

Equations

ki1.2]=retumn_bef ;l

— Parameter D ata
k[1.2]
Tope:———  Cument Parameter Value:ll]_‘l Q000000
" Fived Low Limit:|0.01000000
* Adjustable High Limit| 1.00000000

Cancel | Help |

f. Click Done. The parameter k(1,2) is now defined by the equation, and
return_bef will appear as a parameter in the Parameters dialog box. If you
open the Parameters dialog box, it will appear as follows:

RISTEY
Name Type Current Low Limit High Limit
O.1loao 0.0100 1.000a0
loss _bef Ad]
return bef Ad)
wol ad3j 20000000 300.0000  F0000_0000
ik ) Value: [[.10000000
R Low Limit. {0.01000000
f+ Adjustable -
High Lirnit: |1 00000000
Done Cancel | Help
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Close the Parameters dialog box.

F=Q

i) Uy ransfer and Loss Attributes dialog boxes. When you open either of these
boxes, they will appear as shown above. However, once you define a
parameter by an equation, the lower pane will not appear if you open them
again. For example, if you double-click (0, 1) to open the Loss Attributes

dialog box, it will appear as follows:

Loss Attributes x|

Tranzfer Coefficient;  k[0,1]
Reference Mame:
Flows Rate: flux[0.1] = k[0.1] * g1

Flows B ate U rits; |mass£time

Equations

k(0.1)=loss_bef ]

Cancel | Help |

g. Inthe SAAM II Toolbox, click Change Condition. The Change Conditions
dialog box will open as follows:

Change Conditions =l

T Frst/Strt Interval Last/Stop Equation Diuration:

&+ Continuous

" Instantaneous

Start:||

Stop:l

Foirat event:l

Intewal:l

Help | . [L5sk Event:l
E quation:
[Done I Cancel | I
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Change Conditions dialog box. The Change Conditions dialog box contains
the Duration pane where you set the Change Condition to be Continuous
(default) or Instantaneous. You set the Start and Stop times in the boxes
below this pane. If the Change Condition is Instantaneous, the First event,
Interval, and Last Event boxes will be active. You define the change in the
Equation box.

h. In the Start box, type “9”.
i. In the Stop box, type “19”.
j- In the Equation box, type “k(0,1)=loss_after”

k. Click Add. The Change Conditions dialog box will appear as follows:

Change Conditions x|

T Frst/itrt Interval Last /Stop Equation Diuration;
% Continuous

" |ngtantaneous

Start:IEI

Stu:np:I'IEl

First event:l

Intewal:l

Help | =t E\-'enl:l
E quation:
Dane I Cancel | Ik[D,‘I J=lozs_after

. Edit the equation to read “k(1,2)=return_after”

m. Click Add. The Change Conditions dialog box will appear as follows:
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Change Conditions x|

T Frst/i/8crt Interval Last/S8top Equation Cruration:
C kil ,Zi=return a @ Cavem i Conbinuous
c S_00an 15_ 0000 ki0,lj=los=s_aft
" Instantaneous
mEditg)
Start:lﬂ
L Delete Stop:|19
First event:l
Interval:l

Help | [Last E\-'ent:l
Equation:
[Daone I Cancel | |k[1 J2|=return_after

n. Click Done.

Using Change Conditions. While the above shows you how to change the
value of one or more parameters, there are assumptions that must be made
about the particular system being studied. In this case, the data are being
analyzed using a constant coefficient model. The values of the two parameters
k(0,1) and k(1,2) change instantaneously at day 9, and remain at the new value
throughout the rest of the experiment. Is this realistic? That is, will the
parameter values change that quickly? The assumption here is that, relative to
the daily sampling, the change does occur that fast.

6. Add parameter values to the model as shown in the Parameters dialog box
below:
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L Parameters =10] x|
Name Type Current Low Limit High Limit
_1ado a_0ala0 [ninlnln]
loss_aft Adj 0. 2000 o_oza0 2.000a0
loss_bef Adj 0. 3000 o_oza0 Z.00ao0
return aft Adj 0. 000 o_ozao Z.00ao
return bef Adj 0O.0zao o_0zao Z.00ao
wal Adj 20000000 200_0000 200000000
Mame:  k[21
(2] Value: [0.10000000
Type: & Fired .
R t L Limit: |n_munnnnn
f* Adjuztable -
High Limnit: |1_IZIIZIIIIEIEIEIEIEI
Diane LCancel | Help |

Notice the presence now of the values for the loss (k(0,1)) and return (k(1,2))
before and after the perturbation. All values are the same; they will change
when you Fit the model to the data.

7. Solve the model and view the solution. The Plot window will appear as follows:
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8. Fit the model to the data. The plot will be updated as follows:
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You can see that the parameter changes nicely describe the change starting at

day 9.
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9. View the statistics. The Statistics window will appear as follows:

Pstatistir _io/x]
Parameter Wariahle Taluea Std_Derwr. Coef. of War. 9L5% Confidence Interwal
E(Z,. 1) 0.17842 3_.3286le-002 1.864586=+001 0.1088z 0.Z248165 «
loss_ aft O.48F64 1_49857=-001 3.10495=+001 0.1l5838 0.796E9
loss bef O.z286532 3_EZ0500e-00Z 1.11855e+001 O.21345 0.35361
return aft 0.03025 1.388E7=-001 4.58984=+00F -0.z603E 0.3z082
return bef O.26l6L 1.42L5F5e-001 5. 44737e+001 -0.03657 0.5533¢5
ol Z323.63441 7_7EL5L8e+001 3. 33769=+000 zZ161. 30856 Z485.96025
————————————————————————————————— Derived Wariahles - - ———----—----""""""""""-"-"-"-"-—"————
ki0, 1} 0.28653 3_Z0500e-002Z 1.11855=+001 0.21245 0_35361.:1

. Correlation Matrizx - Covariance Matrix (Ol

=l : plasma
Total ocbjectiwve
ATC

EIC

Kl

Objective
. E79085=+001

- E790E85e+001

-ESdzZlze+000
-7ed42Lbe+000

Scaled Data Wariance
4 EFET?Ee-001

=

e

The statistics are reasonable except that return_aft is not well defined, and hence

its change is not supported by the data. Open the Change Conditions dialog box,
and delete the change in k(7,2). Fit the model; the fit will be essentially the same

as that shown above. The statistics will change as follows:

Bsaosice

=10l x|

(" Correlation Matrix

. Covariance Matrix

Parameter,/Wariable Value Std.Dev. Coef. of War. 9L% Confidence Interwval
E(Z,1) 0_24555 7.93z208=-002 3.E23027=+001 0. 02002 041101 &
loss_aft 0.38529 G&_13535e-002 1.59247=+001 0. 5730 0_E513=7
loss_bef 0.21087 E.01z228=-002 &.473329%9=+000 0. E&283 0325285
return bef 048780 1.7e706e-001 3Z.6247Ze+001 0.11lg50 0_8Egl0
wol 227967858 9_.4872%=+001 4.1c51294=+000 20817507 2477. 59210
————————————————————————————————— IDaEdEREl WEELERDlEas —coooooooomooooooooooooamoooo oo oo
k0,1l 0.21087 E.01z228=-002 &.473329%9=+000 0. E&283 0325285
Eil,Z) 048780 1.7e706e-001 3Z.6247Ze+001 0.11350 D.BSSlD-:J

=l : plasma
Tocal objectiwve
ATC

EIC

ki

Objective
.31l5861e+001

-2lE2ele+001

- 73BE4Z=+000
_884507e+000

Scaled Data Wariance
6. 276968e-001

=

=

These are better, so a change in the loss is supported by the plasma data. In the
actual experiment, urine data were also collected. When these are incorporated
into the model, the change in the return is supported by the data.
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Quit the SAAM II Compartmental application. Do not save the changes to cont_cc.
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Part 2. An instantaneous Change Condition — inulin Kinetics

The following study investigated the metabolism of inulin. Inulin is known to be
described by a three compartment model, and to be totally excreted in the urine. The
experiment lasted 500 minutes. Plasma concentration is mg/L and urine measurements
are mg.

1. Start the SAAM II Compartmental application. The SAAM II Compartmental
main window will open.

2. Open the SAAM II Compartmental study file cc_instInulin.

a. The file cc_instInulin.stu should appear in the file list; if it does not, find the
folder where you put this file.

b. In the File menu, click Open. The SAAM II Compartmental main window
will appear as shown below:

3% SAAM 11 Compartmental - CL_INS TIMAIN_US.STU )
e Cde View Show Compute Set Window Help
D|=(Q| &| (e RIS .| 58] ¥
Toolbax S IS TN USSTLE ~ld))
I O
—
Dl Fla
EM | K13} ®(2,3)
TR LIER 1) kil 2}
LT
[
»
u | o
SELECT madel Furction or comporent RR—

The model is characterized by a central plasma compartment which exchanges
with two peripheral compartments. Excretion in urine, Compartment 4, is
from the plasma compartment, Compartment 1.
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3. View the model and the experiment on the model. In the SAAM II Toolbox, click
Experiment. The model of the experiment will appear on the Drawing Canvas

as follows:
1
k{1,3) ki2,1)
k{3, 1) ki(l,2)
'{ ki{1,1
exl ¢ 4

The plasma samples, s1, are the concentration of plasma inulin. Double-click s1
to view the Sample Attributes dialog box. The compartment for the individual
urine samples is Compartment q4. The sample s2 links this compartment with the
individual urine samples. Double-click s2 to view the Sample Attributes dialog
box.

The input is ex1. It is a bolus into plasma.

The data to be analyzed are shown in the Data window below:
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DATL

t
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The data are entered in two segments, one for plasma and one for the individual
urine samples. Notice that the urine collection times do not coincide with the time

of plasma samples.

4. Use Change Conditions to model the individual urine collections.

a. Inthe SAAM II Toolbox, click Change Condition. The Change Conditions
dialog box will open as shown below:

Rev. 10/30/05
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Change Conditions =l

T Frst/Strt Interval Last/Stop Equation Duration:
{aSavem + Confinuous
" Instantaneous
mEditgy

@ Add = Start:||

Delete| Stor|

Foirat event:l

Interval:l

Help | : = Event:l
Equation:
[ione I Cancel | I

Change Conditions dialog box. The Change Conditions dialog box contains
the Duration pane. The Duration pane is where you set the Change
Condition to be Continuous (default) or Instantaneous. You set the Start
and Stop times in the boxes below this pane. If the Change Condition is
Instantaneous, the First event, Interval, and Last Event boxes will be
active. You define the change in the Equation box.

b. In the Duration pane, select Instantaneous. The Change Conditions dialog
box will appear as follows:

Change Conditions x|

T Frst/Strt Interval Last /Stop Equation Duratian:

" Continuous

%' Ingtantaneous

Start:l

Stup:l

First event:l

Intewal:l

Help | : Last Event:l
E quation:
Done I Cancel | I
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c. In the First event box, type “92.001”.
d. Inthe Equation box, type “q4=0".

e. Click Add. The Change Conditions dialog box will appear as follows:

Change Conditions |
T Frst/8trt Interwal Last /Stop Equation Duratiar:

SE.0010

™ Continuous

% |nztantaneous

Start:l

Stup:l

First event: |E|2.EID1

Intewal:l

Help | : Lazt Event:l
E quation:
Dane I Cancel | I':I4=E|

f. In the First Event box, type “183.001”, and click Add.
g. In the First Event box, type “285.001”, and click Add.
h. In the First Event box, type “390.001”, and click Add.

i. In the First Event box, type “490.001”, and click Add. The Change
Conditions dialog box will appear as follows:

Change Conditions x|
T Frst/3crt Interval Last /Scop Equation Dwrabion:
I 9z.0010 0. 0000 qd=0 Tl
I 1220010 0. oooo oqd=0
I Z2E_0010 0.0000 gqd=0 % |nstantaneous
I 390_0010 0_ogooo oqd=0
I 490_0010 0._0000
Stalt:l
Stu:up:l

First ewent; |49|1nn1

Intewal:l

Help | Lazt E\-'ent:l
E quation:
Done I Cancel | I'II4=U
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j. Click Done.

Instantaneous Change Conditions. Why do we enter the first event at 92.001?
The reason is that the urine collections last for 92 hours. The container is
emptied after the volume and concentration of inulin are made. Thus the
actual event of emptying the container takes place slightly after the actual
sample. Adding 0.001 to the time will accommodate this. The equation “q4 =
0” will resent the value of Compartment q4 equal to zero at the specified time
point. SAAM II will stop integration at, for example, 92.001, reset q4 equal to
zero, and continue integrating.

5. View the model parameters. The parameters have been entered as part of the
study file. The Parameters dialog box is shown below:

Y Parameters -0 =|
Name Type Current Low Liwmit High Limit
4 _ S000 4500 5
Eil,2) Adj 0.0z&0 O.0a0zk5 O.z500
Eil,3) Adj 0.01&50 0O.001% o.1&500
iz, 1) Adj 0.0zkE0 0.00zk5 0.zE00
i3, 1) Adjg o.0lko 0o.a0lk o.1E00
kEid, 1} Adj o.0z00 o.a0z0 o.3000
i g
it Y Value: [4 50000000
Type: { Fixed .
L = Laws Limnit; |n_4annnnnn
*  Adjustable -
Highi Lirnit: |45.EIEIEIEIEIEIEID

Dore Cancel | Help

6. Solve the model, and view the solution. The plot of s1:Plasma will appear as
follows (in semi-log mode):
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Notice the first datum and the datum at 420 are unweighted as indicated by the
red x through them. The plot of s2:Urine will appear as follows:

E8 pjot N [w[ ]
a
1|:| E T T T T T T T T T T T T T T T T I T T T T E
r =29 7
N o LUrine ]
10° -
[= E
i -
107 E
1|:||:I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
0 100 200 300 400 B0
1 [(minutes)
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Viewing the individual urine samples. In viewing the individual urine samples,
you can clearly see the effect of resetting q4 equal to zero; this is produces the
saw-tooth curve. It is also important to note in these situations it is best to
reset the Minimum Number of Computation Intervals equal to 200 to
improve the resolution of the plot. This has been done in the study file. On the
Compute menu, if you click Settings, the Computational Settings dialog
box will open. You can see that the Minimum Number of Computation
Intervals is set equal to 200. If you reduce this and resolve the model, you
will loose some of the resolution of the plot.

Leave the above plot of s2:Urine open.
7. Fit the model to the data, and view the solution.

a. The plot of s2:Urine will be updated as follows:

== Plok - b4
=ap| O
q
1I:I E T T T T T T T T T T T T T T T T I T T T T E
c 392 3
C o Urine i
10° -
=} =
C . .
i o
107 E
10" H
1|:|I"-’| 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
0 100 200 300 400 RO
1 [(minutes)

In the linear mode, the plot will appear (the Y Axis minimum should be set
equal to zero):
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Here you can see that q4 has been reset to zero at the appropriate times.

b. Plot s1:Plasma. The plot will appear as follows (the Y Axis scale should be
set to autoscale):

109

o

107

107
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10°

31
o Plosmo

e

100

200 300 400 RO
1 (wrinutes)

You can see that the model describes the data reasonably well.
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Close the Plot window.

c. View the statistics. The Statistics window will appear as follows:

Bstatistic. =10].x]

r Correlation Matrix

Parameter/Variabhle Value Std._Devw. Cogf. of War. 95% Confidence Interwval
vl 3.32448 4_197L53e-001 1.Z2Z626le+001 2.43454 4.21432_:]
E(l,Z) 0O.05864 1.007E8=-002 1.46743=+4001 O.047E93 0.02000
E(l,3) 0.01524 1.02E5E59=-003 6&.43432%2=+4000 0.01377 0.01811
E(Z, 1) 0.06261 1.31064e-002 Z.0%333%=+001 0.03482 0.03032
E(3, 1) O.0z2544 L. 716E4=-003 E.16E11e+4001 O.0143E 0.03856
(4,1 0.03709 4.22890=-003 1.138662+4001 0.0z813 0.04504

- Covariance Matrix

Total ochjectiwve

ALC
EIC

Kl

Objectiwve Scaled Data Variance _:J
sEZ : Urine Z.42Z8120=e+000 5_860866=2+000
sl : Flasma Z.450972=4+000 & Ld47EE9a-002

d_87391e2a+000

3.72z159=+000
2.9Z0520e+000

The statistical information supports the model quite well also.

Close the Statistics window.

Quit the SAAM II Compartmental application. Do not save the changes to

cc_instInulin.
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Part 3. An instantaneous Change Condition — LDL Kkinetics

The following study investigated the metabolism of low density lipoproteins (LDL).
Radioiodinated LDL was injected, and plasma and urinary radioactivity was determined.
24 hour urine collections were made. This part of the tutorial will show you have to
model such collections using instantaneous change conditions.

1. Start the SAAM II Compartmental application. The SAAM II Compartmental
main window will open.

2. Open the SAAM II Compartmental study file cc_instLDL.

a. The file cc_instLDL.stu should appear in the file list; if it does not, find the
folder where you put this file.

b. In the File menu, click Open. The SAAM II Compartmental main window
will appear as shown below:

TGk ' s e - e s - iy
D|=|d]| & /Ea| EI0|P|S) wlb.| 5|8 ¥
=0l |
Madel =
Ho
oneume
B | = LTER ) @
Doy o LIER )
Lack
Exptriment i
k{iz, 1)
.f' k(11,19 1]
k(23,17
. o

The model is characterized by two plasma pools representing two kinetically
distinct subpopulations of LDL particles. Radioiodide leaves the LDL during
the metabolic process and enters the total body iodide pool. It is excreted there
into the urine.
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3. View the model and the experiment on the model. In the SAAM II Toolbox, click
Experiment. The model of the experiment will appear on the Drawing Canvas
as follows:

L

exl

=1

k(3,2
k(2,3

k{12,1)

\ k{13,2)
k({13,12)
gql3
bodyT
k(23,13
29 (23,13)

The plasma samples, s1, are a sum of the radioactivity in the two plasma
compartments, q1 and q2, divided by the plasma volume. Double-click s1 to view
the Sample Attributes dialog box. The compartment for the individual urine
samples is Compartment q23. The sample s2 links this compartment with the
individual urine samples. Double-click s2 to view the Sample Attributes dialog
box.

The input ex1 is a split input. This is because the radiolabeled LDL is split
between the two subpopulations of LDL represented by Compartments q1 and q2.
Double-click ex1 to open the Exogenous Input dialog box. Then click Split
Input; the two dialog boxes will appear as follows:
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Exogenous Input x|

M arme: IE:-:1 Reference Mame: [t

Type Initial Constant Start Stop Bepeat Ewery Nr. Repeats

1.00e+8

~Input Types ——————————— Initial &maurt: |1.EIIZIIZIIZIEIEIEIE+EIEIE S ave:
¥ Bolus [Earistant Fiates |IZI 0
i~ Infusion @Edit
Event Start: ||:|,|:| —_—
= Primed Infusion Add
. EE
£ Equation et S ham: IEI.EI |/
Repeat Even: I Delete %
Mr. of Repeats: I
Equation: fe=] =

Split [nput.... | Done | Cancel | Help

Split Exogenous Inpuk El

E quation defining each component of the input;

=

Done I Cancel Help |

The parameter frac will split the bolus dose between Compartments q1 and 2.
For more information on split inputs, see the Using SAAM II (Advanced) tutorial
“Working with Experimental Inputs”.

Close the two dialog boxes.

The data to be analyzed are shown in the Data window below:
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1ol x]
IbATA A
(FSD 0.1
L= plasma ind urine
[F2d) 0l 0
u} I I
0.1s E9745 n
o,k zloo0s n
1 £9114 n
z E7907 n
4 E7E93 n
& ET7483 n
) Eeel0 n
1z EE791 n
0 0 0
1 E0Es3 2379047
z 13646 1.67E+07
3 2714 1.55E+07
4 G458 1.1%E+07
& 483068 20515944
& 3804 La45717
7 FEET 3E3Z041
2 E7dd Fe95780
] EETSD lagz786
10 2131 1394547
11 1271 85794
1E& 170 2VEETE
13 leg? Tlzase
14 lazz 543487
END
-
51 _>I_I
Data Format is okay

The two columns of data are the plasma and the individual urine samples. The
initial data were recorded in hours instead of days. The line in the data file

“(24)0 0"

divides all samples up to 12 hours by 24 converting them to days. The line in the
data file

000

will stop the division by 24. The entries “n” in the “ind_urine” column means
there are no urine data collected at these times.

4. Use Change Conditions to model the 24 hour urine collections.

a. Inthe SAAM II Toolbox, click Change Condition. The Change Conditions
dialog box will open as shown below:
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Change Conditions =l

T Frst/Strt Interval Last/Stop Equation Duration:
{aSavem + Confinuous
" Instantaneous
mEditgy

@ Add = Start:||

Delete| Stor|

Foirat event:l

Interval:l

Help | : = Event:l
Equation:
[ione I Cancel | I

Change Conditions dialog box. The Change Conditions dialog box contains
the Duration pane. The Duration pane is where you set the Change
Condition to be Continuous (default) or Instantaneous. You set the Start
and Stop times in the boxes below this pane. If the Change Condition is
Instantaneous, the First event, Interval, and Last Event boxes will be
active. You define the change in the Equation box.

b. In the Duration pane, select Instantaneous. The Change Conditions dialog
box will appear as follows:

Change Conditions x|

T Frst/Strt Interval Last /Stop Equation Duratian:

" Continuous

%' Ingtantaneous

Start:l

Stup:l

First event:l

Intewal:l

Help | : Last Event:l
E quation:
Done I Cancel | I
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c. In the First event box, type “1.001”.
d. In the Interval box, type “1”.

e. Inthe Last Event box, type “13.001”.
f. In the Equation box, type “q23=0".

g. Click Add. The Change Conditions dialog box will appear as follows:

Change Conditions x|

T Frst/Etrt Interval Last /Stop Equation Diuration:
10010 gZ3=0 i~ Continuous

&+ |nstantaneous

Start:l

Stap:l

First event: |1 .om

Interwval: I'I

Help | _ Last Event: |1 3.001
Equation:
[lone I Cancel | |q23=D

h. Click Done.

Instantaneous Change Conditions. Why do we enter the first event at 1.001?
The reason is that the urine collections last for 24 hours, 1 day. The container
is emptied after the volume and concentration of radioactivity are measured.
Thus the actual event of emptying the container takes place slightly after the
actual sample. Adding 0.001 to each day will accommodate this. The equation
“q23 = 0” will resent the value of Compartment 23 equal to zero at the
specified time point. SAAM II will stop integration at, for example, 1.001,
reset q23 equal to zero, and continue integrating.

5. View the model parameters. The parameters have been entered as part of the
study file. The Parameters dialog box is shown below:
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|} Parameters =10] x|
Name Type Current Low Limit High Limit
Looo
Ei{E,3) Adj 0. 0s00 o_oog0 0. 8000
i3, 2) Adj 0. zooo a_ozao Z.0ooo
E(l2,1) Adj 0. 5000 0.0s00 &.0000
Eil3,Z) Adj 0. looa a_olao 1.0000
Eilz, 1z Adj 1.000a o_loa0 100000
EiE3,13) Fix Z.5000
wol Adj 2000, 0000 200_.0000 30000.0000
Mame:  frac
Walue: |0.50000000
Twpe:  Fixed -
¥R = Law Limit: |0.10000000 S ave
f* Adjustable -
High Limit: IEI,EII:IEII:IEIEIEII:I
Done Cancel | Help |

Of note in the Parameters dialog box is the fact that frac, the parameter that
distributes the initial dose between the two plasma compartments, lies between
0.1 and 0.9; this parameter cannot be less than zero nor greater than 1. The
parameter k(23,13) is fixed equal to 2.5. This is the fractional excretion rate from
the body iodide pool, Compartment q13; this parameter cannot be determined
from the data, and is taken from the literature where it is known that the total
body iodide pool turns over at approximately 2.5/day.

6. Solve the model, and view the solution. The plot of s1:plasma will appear as
follows (in semi-log mode):
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107
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_ioix]

51
o plozmao

2

4 f L 10 1z 14
1 (day=)

The plot of s2:ind_urine will appear as follows (the Y Axis scale has been set
with 10000 and 2.0e+07 as the minimum and maximum respectively):
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10°

=lo|x|

T T T d] T a T I T T T T T T I T T T I T T T I T T T

52

o ind-urine

32
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Viewing the individual urine samples. In viewing the individual urine samples,
you can clearly see the effect of resetting 23 equal to zero; this is what
produces the saw-tooth curve. It is also important to note in these situations it
is best to reset the Minimum Number of Computation Intervals equal to
200 to improve the resolution of the plot. This has been done in the study file.
On the Compute menu, if you click Settings, the Computational Settings
dialog box will open. You can see that the Minimum Number of
Computation Intervals is set equal to 200. If you reduce this and resolve the
model, you will loose the resolution of the plot.

Leave the above plot of s2:ind_urine open.
7. Fit the model to the data, and view the solution.

a. The plot of s2:ind_urine will be updated as follows:

_ioix
T T T T T T T T T T T T T T T I T T T I T T T
T 57
10 f_ o ind-urine _f
10°
107 —
1':"‘1 1 1 1 I 1 1 1 I 1 1 1 I L 1 L I 1 1 1 I 1 1 1 I 1 1 1
{0 2 4 A A 10 1% 14
1 (doys)

In the linear mode, the plot will appear (the Y Axis minimum has been set
equal to zero):
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i

E+7F
E-GI:I T T T I T T T T T T T T T T T T I T T T I T T T
52

o ind-uring

R

[
=
T T T T I LI L I T T T T I T T T T

D _GD 1 1 1 1 1

—
L]
=9

10 1% 14

A A
1 (days)

Here you can see that 23 has been reset to zero at the appropriate times.

b. Plot sl:plasma. The plot will appear as follows (the Y Axis scale has been set
to autoscale):

_ioix

=1
1 I:I T T T I T T T T T T T T T T T T I T T T I T T T

51
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Q 2 4 10 1% 14
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1 (days)
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You can see that the model describes the data quite well.
Close the Plot window.

c. View the statistics. The Statistics window will appear as follows:

Botmsnes _ioix

Parameter VWariable Value std.Dew. Cosf. of War. 9L% Confidence Interwval
frac 0.6201% E.3455le-002 3.78193e+000 0.E57EEz2 O.65815 &
k(2,3 0.058734 1.06687e—-002 1.2ZZ153e+001 0.08E52 0.10316
(3,2} 0_.2Z0581 Z.6%314e-002 1.30858e+001 0.150%z2 0. 26089
kilz,1) 0.49200 3.1462F2e-002 &.32471e+000 0.4Z766 0.E5535
kil3,2) 0.097E58 E£.06996e-003 &.Z2Z061e+000 0.08E1¢& 0.10239
kil3,12) 0.99333 1.00338=-001 1.0101le+001 0.7881z2 1.198E5
(23,13 250000 ** Fixed ** ** Fixed ** ** Fixed ** ** Fixed **
wol FJEQT_B3155  3.9L534c6e+001  1.12881e+000 3E16.97412 33?8.68898-:1
- Correlation Matrix - Covariance Matrix

Objective Scaled Data Wariance :I
sZ : ind urine 9_Z23432%=+000 9. Z50079=-002
=1l : plaszma 73172634000 1.17006ze-001
Total cbjective 1. 655159=+001
AIC 9_44473424000
EIC 2_g4Zg74=24000

i o

The statistical information supports the model quite well also.

Close the Statistics window.

Quit the SAAM II Compartmental application. Do not save the changes to
cc_instLDL.
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