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BRIEF COMMUNICATION
Monitoringof lithium ther apy
AB AISHAH, DCP(Lond), MSc(Lond) and YN FOO (Dip. MLT)

Chemical Pathology Division, Department of Pathology, Faculty of Medicine, Universiti Kebangsaan
Malaysia, Kuala Lumpur.

Abstract:

Results of serum lithium performed in the Chemical Pathology Laboratory, Universiti Kebangsaan
Malaysia, KualaLumpur, over ayears period (June 1991 till May 1992) formed the subject of study.
A total of 277 testswerecarried out on 148 patients, giving afrequency of about 23.1 testsper month.
Completedataregarding age, sex and ethnic group was availablefor 140 subjects. Therewere74 males
and 66 femal es. Racial distributionwas 72 Malays, 42 Chineseand 26 | ndians. Their agesrangedfrom
15 to80years. Onehundred and twenty-threesubjects(87.6%) werewithinthe 3rd to 5th decadeof life.
1361277 (49.1%) of serum lithium levels were less than 0.6 mmol/l and 241277 (8.7%) gave results
greater than 1.0mmol/l. Only 6 testsgave valueswhich exceeded 2mmol/1. Thisstudy revealsthe need
to conduct a prospectivestudy to determine the underlying cause of the high incidence of low serum
lithiumlevel sand whether thissituationis associated with a satisfactory treatment responsein the said

population.
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INTRODUCTION

The role of therapeuticdrug monitoringis well-
established for some drugs. The indicationsfor
measuring serum drug levelsare (1) monitoring
drugs for their therapeutic response, namely to
check on compliance and adequacy of the dose
achieved, (2) diagnosi sof obscureconditionsand
(3) elucidationaf thedrugtakeninoverdose. Itis
necessary'to monitor lithium therapy because of
itsnarrow therapeuticindex and the likelihood of
non-complianceby psychiatricpatients. Lithium
measurement has become one of the clinically
useful test in the armamentarium of biochemical
tests. However, to appreciateits effect fully, it is
essential to usethe drug correctly.

Lithium is an akali ion in group IA sharing
many propertieswithother elementsin thisgroup
such as sodium and potassium, as well as some
propertiesof ionsin the2A groupsuchascalcium
and magnesium.! Rapid absorptiontakesplacein
the gastrointestinal tract with peak blood levels
occurringapproximately 1-3h after oral ingestion
and iscompletedin approximately 8 hrs. Itisnot
protein-bound and serum steady stateis usudly
achieved 4 to 6 days on a fixed dose. When
measuringtheserumlevel of lithium,blood should
be taken about 12 hours after the last dose.
Excretionisamost entirely throughthe kidneys.

It is important to note that proximal
reabsorptionof sodiumandlithiuminthekidneys
issimilar. Increased retention of lithium may be

precipitated by statesof sodium depletion, hence
raising the potential for toxicity. Thisleadsto a
very narrow margin of safety for lithium and
requirescareful instructiontothepatient regarding
changes in diet, exercise pattern or use of
medicationsthat may in some way significantly
alter theingestionor excretionof sodium.Finally,
significant drug interactions may occur with
lithiumand several anti-inflammatoryagents(e.g.
indomethacin, phenylbutazone and ibuprofen)
leadingtodecreasedlithiumclearanceandincrease
inserumlevel. Thismay necessitateal oweringof
dosage to prevent toxicity.'

Lithiumisthedrug of choicein thetreatment
of hypomaniaand acute mania, aswell asin the
prophylaxisof recurrent bipolar illness. Thefirst
successful trid in manic patientswasdemonstrated
by Cade? in 1949 and Schou's® double-blind
controlled trial illustrated lithium's clear
superiority over placebo. Despite the drug's
clinically proven efficacy, lithium has a narrow
therapeutic window (0.6 to 1.0 mmol/1) and can
lead to serious neurological, endocrinological,
cardiac and renal toxicities.

Therefore, lithium is one of the drugs which
needs constant monitoring in order to ensure
effectivenessof treatment. In our laboratory, the
therapeutic range is taken as 0.6 to 1.0 mmol/l.
Below the range, lithium may not be effective,
whereasvaluesof greater thantherangemay give
rise to toxicities. Dosages may have to be
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individualised in order to gain full benefit of
lithium therapy.

The object of this study isto investigatethe
patternand outcomedf lithium requesting.

MATERIALSAND METHODS

Data of lithium tests performed in the chemical
pathology |aboratory, Department of Pathology,
University Kebangsaan M al aysiaover aperiod of
about a year (June 1991 till May 1992) were
retrievedfromthecomputer. Lithiumwasanalysed
using atomic absorption spectrophotometry. A
profile of the population being investigated in
termsof age, sex andracial distributionaswell as
the frequency of testing and the serum lithium
levels achieved in the patients, were obtained.
This being a retrospective study, there was no
attempttocorrelateserumlithiumlevel swiththe
patients' clinical status.

June 1995

RESULTS

Thetest population comprised 72 Mal ays (51%),
42 Chinese (30%) and 26 Indians (19%). This
may reflect the distribution of the patient
population attendingtheclinicsin KualaL umpur
Hospital, rather than a racial propensity to the
illnesses necessitating lithium treatment. There
were 74 males and 66 females.

Table | shows the distribution of the test
population according to age, race and sex. One
hundred and twenty-threepatients(87.6%) were
inthe 3rd to 5th decade of life.

Fig. 1 showsthedistributionof serum lithium
levelsinthetest population. Morethan hdf of the
subjects (57.8%) achieved levels outside the
referencetherapeuticrangewith 49.1% showing
valueslower than 0.6mmol/l.

TABLE 1 Digributionof populationon lithium ther apy according to age, race and sex

Malay Chinese Indian Total
Age-group (yr) M F M F M F
43 29 21 21 10 16
Tota 72 42 26 140
Serum Lithium (mmol/1)

FIG. |: Distributionof serum lithium levelsfrom the test population



DISCUSSION

Janicak! in his discussion on treatment issues
withlithium recommended that the usual starting
dosesare600-1200mg /day. Lithium's half-lifeis
approximately 24h and it takes about 4-5 half-
lives to achieve steady state blood levels.
Therefore, theinitial and subsequent bloodlevels
should bedrawn every 4to6days, thusalowing
steady state serum levelsto be achieved beforea
decision to adjust the lithium dose is made. The
standardtimefor bloodlevelstobedrawnis10to
12hr after thelast dose of lithium. If not adhered
to, thelevelswill not beas useful in assessing the
need for dosage alteration.

The range of therapeutic treatment dose can
vary from 300-3000mg of lithium per day with
the average falling between 900 - 1800mg/day.
However age, renal functionand general physical
conditions are important associated determining
factorsfor theidea dose. The therapeutic serum
level is quoted as between 0.5 - 1.5mmol/l, but
thismust bebal ancedby one's clinical observation
of response and side effects or toxic profilein a
given patient. Although, many cliniciansmay try
to achieve the serum lithium within the widely
acceptedtherapeuticrange, itisnotinconceivable
that many patients may not tolerate the typical
therapeuticlevel sand can bemanaged successfully
at alower level without signs of toxicity.

The high percentage of tests with low serum
lithium (49.1%) in this study bring to question
whether (1) a majority of patients may not be
complying with their medication regime, (2) the
blood level swerenot takenat thecorrecttime(i.e.
10-12 h after the last dose), (3) the mgjority of
patientswerebeingwell-maintainedand stabilised
aamuchlowerserumlithiumlevel sthannormally
accepted in the literature or (4) acombination of
all thefactors described should be considered. It
istemptingtoconsiderthat theobservati onsreflect
the possibility that Malaysians overall exhibit a
lower tolerance to lithium therapy. However,
further studies are required to support this view.

In summary, thisretrospectivestudy of serum
lithium measurementsin aMalaysian popul ation
has shown a preponderance of serum lithium
levelslower than the accepted therapeutic range.
A prospective study is required to determine the
cause of this finding, so that appropriate
recommendations can be made.
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