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Background

Lithium salts are the primary treatment
for bipolar disorder worldwide.
However, it's narrow therapeutic
window means clinicians must slowly
titrate to a therapeutic dose over a
period of weeks.

There are 17 methods for predicting
lithium dosage a priori, yet none are
accurate enough for clinical use due to
a lack of pharmacokinetic datalll.

Test 4 predictive methods In a recent
research samplel?->]

Create a simple one compartment
model for dose prediction

Derive pharmacokinetic information
using published datal®-8l
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1) 4 predictive methods and a one-

compartment model tested using a
research sample.

2) Absorption rate constant (Ka)

calculated using the method of
residuals

Bioavallability (F) calculated using oral
and |V lithium data

4) Volume of distribution (Vd) was

calculated using compartmental and
non-compartmental analysis.
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Lithium Dosage Optimisation: Why Is it so challenging?

A comparison of dosage prediction methods and derivation of pharmacokinetic information from published data

Figure 1. Mean predictive error of 4 existing a prior methods

Dosage Prediction

Mean Predictive Error (Whole Tablets)

Keck Zetin Chiu AA One

Compartment

and a simple one-compartment model expressed as whole
tablets of lithium (200mg)

4)

\\
\&
AN
N
N N
~N '"\.H_
\\""“"--...__ '---.._______._-‘-__—
0 ' | . | . T e S S S Tl S R q
0 6 12 18 24 30 36 42 48

1.2

0.8 -&
[

0.('3-Q

0.4; \

Volume of Distribution

British Association for
Psychopharmacology

BAP

Elliott M. Aspery (160119473, School of Medicine)*, Victoria Wing, David Cousins, Oisin N. Kavangh. ﬁ E.aspery@newcastle.ac.uk

Ka Calculation

e Serum Lithium (Tyrer, Hullin, Birch and Goodwin. 1976)
Elimination

Overdosing

Ka = 1.03Hrs
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Figure 2. Calculation of Ka through the
method of residuals.

® Plasma lithium (Waring, Webb and Maxwell. 2002.)
— — One compartment
— — Two compartment

Figure 4. Compartmental and non-compartmental analysis of lithium using published IV lithium 1-hour

infusion data to calculate Vd and k.

| Future Work

Bolus dose IV lithium
More serum measurements in
terminal elimination phase

Bioavallability
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Figure 3. Calculation of F by comparing similar
doses of oral and IV lithium carbonate.

Conclusion

» Lithium absorption Is extremely
slow- this may mean formulation Is
arbitrary as It reacts with bicarbonate
In the Gl tract
Vd changes drastically over time as
lithium distributes into deep
compartments
A one compartment model may be

7.4L 11.28L 14.5L 421

sufficient — more data Is needed
from the elimination phase
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