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Predicted Tine Course (the First 6 Days) of Serum Am kacin
Concentrations for the Patient Described. Upper Horizontal
Dotted Line - Initial Stated Target Peak Serum Concentration
of 45 ug/mM . Lower Horizontal Dashed Line - the Estinated
OrganismMC of 8.0 ug/m .
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Predicted tine course (the first 6 days) of Am kacin
concentrations (dashed line) in the center of a simnulated
endocardi al vegetation of 0.5 cm
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Predicted tine course of Am kacin concentrations (dashed |ine)
In the center of a simulated endocardial vegetation of 2.0 cm
The predicted concentrations rise nmuch nore slowy and are
much nore danped, wth essentially no oscillations from peak
to trough. Once the MC is reached, the concentrations are
consi stently above 8.0 ug/m, but two full days are required
before the M C is reached.
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Conput ed am kacin concentrations in the center of a sinul ated
m croorgani sm The sphere diffusion nodel is adjusted so
concentrations in the center of the organismlag behind the
serum concentrations and fall below the MC approximately 6
hrs after the serum concentrations, thus sinulating a post-
anti biotic effect of about 6 hrs.



Modeling Organism Growth and Kill

dB
--- = (Kg- KK) xB (1)
dt
and
Emax x Ct"
Kk = (- ) (2)
EC50" + Ct"

Bis the relative nunber of organisns (set to 1 at start of therapy),
Kg is the rate constant for grow h,

Kk is the rate constant for killing,
Emax is the maxi mum possi ble effect (rate of killing),
EC50 is the concentration at which the killing rate is half maxi mal,

nis the signoidicity coefficient, and
Ct is the concentration at the site of the effect,at any tine t.



Modeling the Mic and the EC50

dB
--- =0, andKk = - Kg (3)
dt
and
Kg x EC50"
MIC = (---------------- )1/n 4)
Emax - Kg

In this way, the EC50 can be found fromthe MC
and vice versa.
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Predicted Killing effect of the reginen. Input fromthe central (serum
conpartnment. The reginen is likely to kill well for a bloodstreaminfection

(sepsis). Solid Iine and | eft hand scale - serum concentrations. Dashed |ine
and right hand scale - relative nunbers of organisns. Upper horizontal dotted
and dashed line - original peak serum goal of therapy. Lower horizontal dashed

line: patient's MC of 2.0 ug/nl.
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Killing effect predicted in the center of the 0.5 cm di anet er
vegetation. Good and fairly pronpt killing. Solid line and |eft
hand scal e - drug concentrations in veg. Center. Dashed |ine and

right hand scale - relative nunbers of organisns. Upper horizontal
dotted and dashed |ine: peak serum goal of therapy. Lower
hori zontal dashed line: patient's MC of 2.0 ug/n.
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Killing effect in center of a 2.0 cm sinmul ated vegetation. Diffusion is
much prolonged. Bacterial growh continues. Killing is delayed. Solid

line and | eft hand scale - drug concentrations in veg. center. Dashed
| ine and right hand scale - relative nunbers of organisns. Upper
hori zontal dotted and dashed line - original peak serum goal of therapy.
Lower horizontal dashed line: patient's MC of 2.0 ua/nm .



USC#PACK PC - SPHERE PLOT
WIMOOW 1 8 days~suindow
17:25:55  pAug.ll, 1997

&0, 00 0. 00

54,00 4, 00

48.00 8.00

42.00 2.00

2. 00 2, 00
— —
= =
~ ~
o 20,00 20, 00 jdu}
= =

24,00 24,00

18.00 2.00

12,00 2.00

&. 00 .00

l:ll l:":l T T T T T T T T T T T T T T T T 1 l:ll l:":l

0. 00 24,00 48,00 2,00 9,00 120,00 144,00 148,00 192.00
TIME ¢ HOURS 2
Centraliserum lewel) compt datatug.-mll
- ——— Center ERETEIED MIC(min inhib conc, wg-ml?
-------- THERAPEUTIC E0AL PgUp : HELP
Conputed am kacin concentrations in the center of a hypothetical

m croorgani sm Concentrations fall below the MC about 6 hr after the serum
concentrations, sinulating (regardless of nmechanism a 6 hr. post-antibiotic
effect. Solid line and left hand scale - serum drug concentrations. Dashed
line and right hand scale - conputed concentrations in the center of the
m croorgani sm Upper horizontal dotted and dashed line - original peak serum

goal of therapy. Lower horizontal dashed |line: patient's MC of 2.0 ug/m.
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Killing effect for sinulated post-antibiotic effect of 6 hrs, using the

conput ed concentrations in the center of the sinulated m croorgani smas input
to the effect nodel. Solid |line and | eft hand scale: drug concentrations in the
center of m croorgani smsinulating post-antibiotic effect. Dashed |Iine and
right hand scale - relative nunbers of organisns. Upper horizontal dotted and
dashed line - original peak serum goal of therapy. Lower horizontal dashed
line: patient's MC of 2.0 ug/nl.
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Patient receiving Tobranycin. Bayesian fitted nodel. Small solid
rectangl es - neasured serumconcentrations. Solid line and | eft hand
scale - fitted serumdrug concentrations. Dashed |ine and right hand

scale - concentrations in organismsinulating the post-antibiotic

effect. Horizontal dashed line: patient's MC of 2.0 ug/m .
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Patient on Tobranmycin. Measured serum concentrations (small solid
rectangles), and pt’s individualized Bayesian fitted nodel. Solid |ine
| eft hand scale: fitted serumdrug concentrations. Dashed |ine and

and
ri ght hand scal e:

relative units of organism Hori zont al

rel ative nunbers of organisns. Plot begins with 1.0
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Ef fects found with nodel sinulating 6 hr PAE. Solid Iine and [ eft hand
scal e: drug concentrations in m croorgani smsinulating the post-
antibiotic effect. Dashed line and right hand scale: relative nunbers of
organi snms. Hori zontal dashed line: patient's MC of 2.0 ug/m



