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Lithium ai’ﬂati’luﬂdumﬁﬁﬂﬁmsmﬁmﬁ (Mood stabilizers) # 1Fundigalun1s3nn Bipolar I
disorder ‘m short term W&z prophylactic treatment wazss ldnzaudn v therapy-resistant chronlc
schizophrenia , N‘IJ’JEI‘V]N aggression, refractory in anorexia nervosa laz bulimia nervosa. Lithium s
highly effective 114 long-term use WazdINIIAUBNAN pharmacokinetics 1ﬂ‘[ﬂﬂ@ﬁ)ﬂﬂ serum levels LLae
N0D3A39049 serum level LW3N2 lithium § narrow therapeutic window

)53 (History)
13 @et. 1818 Humphry Davy 1é isolated lithium metal 21

Afl. 1843-45 Alexander Ure vlﬁl,%uﬁ’l lithium N1 17 lun1sunns Tun155n197 biadder stone WAz
ABuABY 1860s Alfred Garrod 14 lun155n11 gout

Tuaneasanaizes An99uil 19 JauAaIN uric acid imbalance tuanvazad lsAcnee) 12U
bladder stone, gout uazvians 15@ Trousseau (France) Wag Alexander Haig (England) 16578181 mania
waz depression L2 L1 uric acid diathesis 628

af. 1873 ‘lu United states, William Hammond 1ananf4 lithium bromide .TuN155n®Y Manic
episodes, WAAAINTIUNGIIN bromide

AF. 1886 Karl Lange (Danish neurologist) lasne9uile effectiveness 284 lithium carbonate 1u
prophylaxis treatment 2849 depression

Af. 1894 Fritz Lange (WD9Tn89D3 Karl) na11@N effectiveness 294 lithium carbonate Tun1s5nEn
acute depression

%39 1880s - Z9AULDY 1900 general public 11 United states ¥unau lan1seiainfisnann mineral
sping waters fifidaULsENBLZDA lithium 28 ( 9399wui Tuiniufianaudnduas lithium Waawdn
Vo) Fuflunisgh lefindn Wnfuanansasneneiniseneglannane wu thew luauns gout
rheumatoid ,dyspepsia

1940s lithium chloride gﬂﬁ']m’lﬁmu sodium chioride K138 hypertension NGIBNINNALNED

(low salt diet) uavinl¥Aian"3 lithium intoxication wazn1sae lugihaainad lithium J9gnaau
naaalyl
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* 1949 John F.J Cade ( Australia) 5189705 14 lithium urate Tun155n8151he manic 10au Taaau
nile Tunuag Tsawaunann 5 1 wasan lithium wad § full remission WAzAINITADONIN 199
wenuna waznauluvineulea

late 1960s N5 17 lithium L4 united states AB® ) LNNZAY

Usznnaull 1970 Food and Drug Administration (FDA) & US89 lithium lun1s5nsn bipolar I
disorder (mania) ¥&391ngn aannaaialiilszanm 20 1

Af.1974 16 51584 indication 14N maintenance treatment el,ulgl'ﬂ'mﬁﬁﬂ‘iz’i’ﬁ mania

Ae. 1975 §in193mA4 Lithium information center fzm‘n University of Wisconsin, Madlson ‘i’]aaﬁmum al

1’] the Madison Institute of Medicine in Medicine, Wisconsin msausamauam 291 lithium 1’Jﬂ’3’l
28.400 articles.

Chemistry

Lithium (L1) 1l monovalent ion Lﬂuﬁmagi‘lu group IA alkaline metal "zd}ﬁ Lﬂuﬂziwﬁmﬁ'u sodium ,
potassium,rubidium, cesium, Wag francium § atomic number =3 , atomic weight = 6.94 TusssNTf
lithium 92H quadrupolar isotope dgj 1a isotopes @B Li® (7.42%) , Li® (92.58%) 9 Li szwans Wil
Tas imaging 284 lithium Tas magnetic resonance spectroscopy (MRS)

Lithium 4 12 l1n156 amaluminum, ceramics,synthetic rubber ,L‘idJu dudsznaulu batteries,greaes, air

conditions, industrial drying , welding, brazing Was 1flu carbon dioxide absorbent uaz iua?
delivering chlorine to swimming pools (lithium hypochlorite)

Tuawns duay living tissue 1udl lithium aguas ludszananiasain ﬁrmﬂ'l‘mmm'lmuﬂ'sm‘lw
NANI321A lithium ?luslu goat Lae rat ‘Vl’]sl,‘Vi fertility lemamﬂmamuuamm ,N retarded 28N
development waziiz9FInauas we lu normal human growth and development z‘i’\ﬂaiﬁ?’l'aagaﬁtl,ijuau

IN§2INB1PDIN1598N NS (Pharmacological Actions)
LNHYIAUANAAS (Pharmacokinetics)

lithium ﬂﬂﬂﬂ‘l]’NlﬂﬂLLauL’i’Jﬁnﬂﬂ’NLﬂua’m’l’i (WU pharmacokinetics 289 lithium Tuzgnedsala
LANAINIINBIIRZIUGAN) sumumﬂuamm (serum levels peak) Tuan 1-1? ow. lu standard
preparation &9uslow Laz controlled release forms 121281 4-4 2 2. Lithium aya’]ﬂ}aﬁlmﬂiuuﬁ laiau
11 plasma protein 1§l metabolite 284 lithium Tus19n18 nszngluisianiens luwasd wazuan
wad  lasdnsuiuaznisnssnedmlugueia:  tissues wenaiuly  wiu thyroid wae  renal
concentration 9NN 1Y serum level #96119970 14 red blond cells, spinal fluid L@ brain

ANAITINTDIBN (t 1/2) WuLszune 18-24 9. sEAbeNvzAIiviasann 1van 5-7 ulduan (steady
state) §9u Iy lithium gnmdasitunle 95%) laaduwusiu glomerrular filltration rate (GFR) 619
dun1siwdsuulaamiesaniafisinasns GFR axaananaseauaad lithium G NI gaans
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98l age-related decrease in GFR a=vi1 ¥ t 2 Tuaugeanguuau nnsldandedoan dose atuazsa
nan lunsiessavasfiuiudy lithium daiasgnauaanuniy perspiration , feces nyeinede lwum
UAINzAUBANNIND breast milk A2E

lithium FNUIUNTNQNAATNNALA proximal tubule 28916 (renal lithium clearance inAuUszaT 1/5
204 creatinine clearance ) 9INATS observation WU TuauaM ad clearance zj_qn’h‘lu normal —
weight volunteers tNay 50%

lithium 12UazBANINN central nervous system DENIN°) Jedunalan « Why acute overdose with
relatively high blood level are sometimes well toleranced and why clinical manifestation of chronic
intoxication often persist long after blood levels have decreased. ”

LASTNAANERNT ( Pharmacodynamics )

nalnn1seangnsaad lithium luanaadingusnadunegd lithium fuasa multiple neurotransmitter
systems Tassiu complex mechanism fifinasia neurotransmitter systems NN Tu multiple levels &4

WLNNVIDAA reguration YD presynaptic release 3 postsynaptic sensitivity Lwa‘lmﬂmamaﬂ 24
neuro signaling

mauﬂumwmu molecular studies waas 1¥iARIN lithium 1Ufnad signal transduction mechanism
maaﬂfmﬁmu phosphoinositide hydrolysis ( inhibit Inositol monophosphatase enzyme) ,adenylyl
cyclase ,G-protein ,glycogen synthase kinase —3B (inhibit) ,protein kinase C(PKC) wuaz myristoylated
alanine-rish C kinase substrate (PKC substrate) Fanaanil trigger in long term change Tu
neuronal signaling pattern ziina luug prophylacis 284 lithium Tun1s5nn bipolar disorder uwag
ipeanuasie glycogen synthase kinase —3B waz PKC lithium mw’ﬂ,mﬂmmstﬂaﬂuuﬂawm
phosphorylation of cytoskeletol protein Favin 1WA neuroplastic change (m L8910 mood stabilization)

lTuseazeny lithium 9wlUfinasa transcription factor ZanavinliiAan1sIABULLAIRY  gene
expression

#9149 19 (Therapeutic Indications)
1. Bipolar Disorder

Lithium 1#5UN15Ag§aURE13IN155n1 bipolar I disorder laWai 11911 short-term waz
prophylaxis

e Manic episodes

lugfihg mania pavTUBIRBNNTINWNEIE lithium Uszann 80% lagans

ﬂ?mﬁl?N e 1-3dUa¥ §n1snantienis e loading dose anazns 18
aNSREUEY wannasAnwas aaiulugn 13 dUanusnaainisinen
anadaRnsan Iendusan 1 benzodiazepine %38 antipsychotics wialy
USINMIDANDINTT  mania  LAvIUYIeH nsfigthauaulivnauiuans
nseulioIN1s mania wndu  nsldeNdifl sedative effect 1w
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benzodiazepam 393i1l5z Terani

ﬁﬂ?ﬂﬁlﬁiﬁiﬂﬂﬂﬂﬂﬂum 8 lithium lAWA mixed %58 dyspnoric mania, rapid
cycling, comorbid substance abuse %38 organicity Ei ‘luujﬂaﬂﬁlajmauauaq
6o lithium U530 nuepnad LA lale azRansandia alternative treatment
Faldun n1sdnendae valproate (Depakin) , carbmazepine (Tegretal)
antipsychotic drugs, electoconvulsive therapy (ECT) fivgelsnmu mood
stabilizer @AWsNNz 143N maniagiuily  lithium Wu31  lithium &
Usz8nEn 1 11 maintenance therapy Fainiianinensdu

o Depressive episode

faudns 14 lithium lTuns5nmn bipolar I disorder, depression W FDA 4
Lisusa ud ldlatilsz@nsnw Tasnauauasilszana 80% fansidan 1o
lithium #ivinl#290 risk 289 antidepressant induced mamic episode (tricyclic
drug AN risk )uae rapid cycling

AINUNITZNHIAITENDN lithium GI’JLG‘IEI’JﬂEm mu severe depression 3
‘W‘iﬂ’iﬂl’]slﬂ antidepressant FINAE LLauLNBBﬁﬂTﬁﬂ?luﬂ’ﬁi‘UﬂﬂaﬂBEI’N?ﬂ‘]
hAzVEn \ianriskaaq antidepressant-induced manic ¥3a rapid cycling

\{iaifia depressive episode auseninfigiheladsy lithium agdpeifiads
usn1sAman  lithium-induced hypothyr01dlsm substance abuse way
noncompliance uazvinn Linuamasana 15u s Tag Wi serum
lithium level AUAY 1-1.2m mEq/l asviINH normal thyroid function N9 1A
thyroid hormone supplementation ( levothysoxine 25 mg/d) el lamd

nsdifi;nnsiage) depression  anamgldias  wia  ldlawz  brief
psychotherapy a2 lugihafidannisthunansfisguusy  anacase 14
antidepressant drug 593 mlmmamumm trlcychc antidepressant 1A lewna
LLﬂﬂBQiu'NﬂﬁitﬁuEl'Ju’ll‘HLﬂﬂ'ﬂ’]ﬂ’]‘i mania  2Y Ni’]ﬂﬁ’]‘lﬂ’]ﬂ’lii‘ﬁ
buprupion %38 selective serotonin reoptake inhibitor (SSRI) M lAAe
antidepressant — associated mania UPHAIN (N9 frequent, milder, less
dysphoric) UazsN®NIENI 15U venlafaxine (Effecxor), nefazodone
(Serzone) Wazmirtazapine (Remeron) ﬁﬂﬁaﬁﬂmagj &8UN1g augmentation
A28l carbarmazepine a8 valpoate laiviin risk

ECT fiszlaanl aldnissnunainsualilana Tasaisvga lithium
AU W912N13 ECT 20uz1d lithium agvin TR risk 289AINTULSY
284 cognitive dysfunction (WAHIAN controversial)

o Maintenance therapy

Maintenance therapy @28 lithium ‘lugﬁ]’sﬂ bipolar I disorder W §N90 an
frequency , srverity duration 284 manic Wag depressive episode Laze3 ﬁ?’l’ﬂga
2886 mortally A28 INTIBIMUIINIWITUNWUT & relapse rate Tugihe
N'l¥n1ssneeae lithium 34% anfigihadfile placebo Jii9 81% lithium &
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UszanSan lun15A1UBIN1S mania LGN depression

Lithium maintenance 2R304 183910170 second episode 24 bipolar I
disorder depression %38 mania episodes (Lif 2 ﬂﬁ?lulﬂ) LANLINNTOUNDN

Ansan livaaia first episode lewn adolescent, § family history 289
bipolar 1 disorder ,poor support systems ,no Erec1p1tat1ng factors for the frist

episode ,serious frist , N‘IJ’JEIEI’IEIGN us 30 Dauly & sudden onset 209 first
episode, first episode of mania i3 Sadlunwezns

lugfihauns Ao LAy lithium lunaneTlass tolerance %38 partial response
\in2u N5 1% carbamazepine W3a valproate L9AS a8 6

long-term treatment ulsdlﬂiﬂi:ﬂ blpoler disorder T¥ivngana TINHEYAL risk
PANNIT recurrence ﬂaul,wmm mlauaﬁnﬂ review study ’J’l mJ’JEI bipolar 1
disorder “m‘iﬂﬂﬂ’] WUHN monthly risk of recurrence meuﬂs”mm 28 1
ﬂ’]’i‘l’iﬂgﬂﬂﬂ’lﬁ?ﬂtﬂ (rapid  discontinuation) dNNUSAY  rebound
phenomenon Fefidnwouz fo AN risk of early recurrence 284 manic %38
depressive episodes AauTasag ABEYIEMEN (gradual withdrawal)

15% ﬂammﬂmﬂﬂ ABUAUDNAD lithium prophylax1s analinauauDy WD
nduan lisnads aaNvEAsILsioINsTuNEn  Aaiun1sandula
NYALIABININTUBENIDUADL

2. Major Depressive Disorder

Primary indication 2849 lithium Tu major depressive disorder dowilu adjuvant treatment BN
antidepressant ‘luwmﬂﬂlumauaummamssﬂ‘mmﬂ antidepressant Wenaaien Iaswdsinng
mauaummmu 50-60% (Nﬂl‘ﬁ hthlum 300 mg Uaz 3 AN ) ﬂ')u1%@9’]?’]’13%"?]9&(71?]1&1?“')6’]
T‘ia’]ﬂﬁﬂﬂ’]ﬂ (mwmmmuwnuu‘wu dramatic response 1‘1‘! 24- 48 °D")INQ) ‘lwmsmauauamm
psychotic LLtaz nonpsychotic depression LL@]GIBQﬂ’]‘lNﬂQﬂ’]El'J’]ﬂ"Iﬂ’ﬁ‘Ylﬂ?lua’WﬁJ’m"lﬂ‘iJ’Nﬂﬂ’]uﬂ"ﬁm

L2 spontaneous remission , the longer duration of antidepressant Treatment %38 independent effect of
lithium

91897 §IN190 Glii’lﬁwaslu@'ﬂaﬂ major depressive disorder i particularity marked cyclicity

3.Schizoaffective Disorder

Lithium 19l% schizoaffective disorder lagianiz 1y bipolar type §1%3U depressive type 2zl lunsal
\flu particularty cyclic nature lagnaldiinin ¥In@In1529 affective 16U lithium Nazlanad way
¥IN@IN15284 schizophreniagt@ud NANISNHIN AN

fausl FDA s9l3i5u509 wen clinic Taanaly lithium Afluigansulun1ssnen schizoaffective
disorder lagann TAsmAY antipsychotic drugs.
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4 Schizophrenia

antipsychotic drugs £i9maLilu treatment of choice 284 schizophrenia §1%5U lithium Hunnidanwiis
el lunsdi antipsychotic-resistant schizophrenia Tae 2y augmentation agent N1IADUAUDIAD
lithium augmentation Tu schizophrenia Hlaleauny affective symptoms lithium 813288AINTT
aggression LA aauLiluaig 9 Tu QJT 1128 schizophrenia e

Lummﬂ‘i’.‘lﬁ)ﬁmu Jn15le  sertonin- -dopmine antagonists (atyplcal antipsychotics) 124 clozapine
(Clozarﬂ) risperidone (Risperdal) , olanzapine (Zyprexa) NNAU 99 TAUNLINZDY lithium TudpLia
Ioianas

5.Aggression

13 lun1s3nmainisindniinulugihe schizophrenia, prison inmates children with conduct U@z
mental retardation ﬁﬁﬂ%uiutﬁﬂ’;ﬂ head trauma Waz epilepsy NADIN19112917 lithium dlsimns lana
ﬂ'\ﬁuv]ﬁsl,%%'ﬂmmﬂﬁﬁ"n%"n lewn  anticomvulsants, B-adrenergic  receptor  antagonist,
benzodiazepines, buspirone (Buspar) , antipsychotic drugs Wag trazodone (Desyrel) &4 lun1ssnwn ns
\don ldenazRnsangihailusiegluain psychosocial waz behavioral treatment strategies Tug1s
LaasAy

6.0ther Disorder

§ few studies 5189 U1 Tsanfianweaziily episode disorder HUMDUAUDY ADNI5NBIA2Y lithium
124 premenstrual dysphoric disorder, intermittent behaviors of borderline personality disorder, bulimia
nervosa LLag episodes of binge drinking

A15l% lithium 1n15501" alcohol dependence 11 animal model Wu3n lithium @NTOAANITAN
alcohol @ LLmsluﬂuquN?lmLENﬂuaﬂ u,mq,mu’mmﬂ alcohol use disorder mﬁmmmmmmﬂ
underlymg bipolar disorder mml,ﬂuﬂimuﬂmﬁmauaummami‘sn‘mmﬂ lithium N‘]J’JEI cocaine
abuse NLAUAY

Lithium g98in15udwn 19l treatment-refractory obsessive compulsive disorder trichotillomanialta
posttraumatic stress disorder W6l £9 magj‘luszwj’mmiﬁﬂm (lng placebo-controlled trial)

NAZN9LAEY BASTDAITILIN
Averse Reactions and Precautions

Children and adolescents

ludnuazizgu lithium 1250w bipolar disorder (WuiagNias 20-30% P0941as
bipolar dlsorder uuLﬂﬂﬂ’m’l’iﬂ’NLL’iﬂLNBmﬂuﬂﬂﬂ’J’] 20 1)) aggress1on ae behavioral
problem eIty metal retardation Way developmental disease DU UALNH study N
support 1pe

serum lithium concentration 71 l&uwiauny lug Tnaj nadradaen lnaldge n1siied?
uaziwiniy anan I poor tolerance 6a21lA nontoxic cognitive dulling 19N induced
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Tas lithium Aaaduasan1sSaule

Elderly Patients

Lithium ﬁuﬂaamﬁ’mm:ﬁﬂszﬁﬂ%mw1uﬁ§ﬁaﬂgaaﬂq wispeszainsziuiineanega
218NN medical illness ¥59N15 1#fenBusw, decreased renal function (age-related reduce
in GFR) , special diet (effect lithium clearance), increased sensitivity to adverse effects A4
uu’l,uwmmmmmms lithium concentration VIG]’]ﬂ'J’]sLuNTJ')EIE]’]EluBEI ﬁ)ﬂﬂ')iaﬂ?lu'lﬂ
#7893 1%En e low dose was less frequently ATiazd steady state WHaTUY
N9 (L‘W‘J’lﬂ‘t&ﬂﬂﬁﬂ’lﬂ GFR amaa4,t 1/2 L‘wmm) Lﬁummm‘lw adverse effect LLa toxicity
B’]ﬁ]ﬂﬂﬂg vlmmuwawammum

Prenant Patients

FDA 4 lithium 131w pregnancy category D WUANHLE B 20901940 major congenital
malformation (teratogenic risk) Tu2ia9 first trimester 4-12 % (lu general population = 2-
3%) finvtiaeiuanuinunfizas Carcliovascular system lAgI@W"e Ebstein 's anomaly
gy anomaly 284 tricuspid valve faugeluaas 19 first trimester

warnnInduapaNTUND9 risk-benefit echocardiogram waz high resolution ultrasound
examination slu?i’Na’lilﬂiiﬂ 16-18 ﬂﬂﬂ’m sluwmammsnu phys1010glca1 changes ‘ZNN
Na@a lithium metabolism Iﬂﬂ N GFR L‘WN?I‘L! 30-50 % |, plasma Volume LNHNZYW 50 % §
filtered sodium lode L‘WN?I‘L! u’ﬂﬂﬁﬂﬂuﬂ\iNNaLLﬂiﬂﬁﬂu?lENﬂ’ﬁ@N ﬂi'ﬁﬂ i H
hypertension, edema Uazn13 121955011 Fean9fiuafan155nBA8 lithium

‘ﬁ’]ﬂﬁ]’]tﬂuﬂﬂﬂl‘ﬁﬂ’] ﬂ')il?i?lu’]ﬂu'ﬂﬂﬂﬁﬂﬂlﬂ&la ‘lu newborn ﬂauﬂaammmamuav
‘ﬁﬂﬂﬂ’]?ﬂﬁ‘ﬂuﬂ LWE]‘iJENﬂuﬂ’I'SLﬂﬂ toxicity 14 newborn lithium mauaaﬂmﬂumuu
628l the American Academy of Pediatrics Committee on Drug 91831 lithium 1l
contraindcation Tuaaus 1% breastfeeding

2INTTLULEANYDN lithium toxicity 1w infant lewn lethargy, cyanosis, abnormal reflexes e
VNASIN hepatomegaly

Waz149LABN (Adverse Reactions)

gnddradeqzas lithivm uanvaddamiieiivin ldgiheldaansanusanissnm
waslailwanusniia lunsdneinfians fisnsaeifigihevasndt 20% #ilsifina
FaAEIINe nadadssfinutaslaun gastric distress , weight gain , tremor, fatigue
wae mild cogmtwe impairment ( Table 1 ) mumﬂwamqLﬂmﬁ)yﬂuwuﬁﬂmmum‘lu
1H0R AIHUNITANIUIAIANAIEINITAAARATLAD A LE

[

Na219LA8N2AY lithium ABLARLSLULYDISINNENANN...

Neurological Effects

;j' TadnunaI8 dysphoria, lack of spontaneity, slow reaction times,intellectual inefficiency

www .ramamental.com/topics/inter3.htm 715



10/30/13 Lithium

llazimpairment (cognitive impairment)

udazmdulinnn Lwiﬁtﬂummmﬁwuﬁaﬂﬁﬁﬂﬁ'ﬁ poor compliance ¥INABINITAINEG
mamﬂﬂmﬂmmmuﬂau L2 Lﬂummswm depressive disorder, hypothyroidism
(lithium-induced) wazaMasuthensaendu nnsanzuiaen vie Tl single daily
dosing AaUUDY D1ATIEanDIN15 LA vndduaiades \Waau mood stabilizer tHuiEy

ﬁswmmdﬂmj’ﬂaﬂmqﬂummi fatigue Waz mild cognitive impairment aAAY LND
nawull

Tremor : tremor fitAna1NN15 1% lithium 1y postural tremor (frequency 8 — 10 Hz in the
hands) gnansdlunnamedi peak level asusunisliedunansasisatu las
Waluans temor Hazfizuldios wngelifizuarafinsananzunagn wWasuan s
slow-release preparation , 14 B-adrenergic receptor antagonist (propanolol 30 — 150 mg/d)
NIAUNH tremor JUWIININABIANTHI @Y T UINN52DY Lithium intoxication

8NS5 intoxication NN neuro AWULALA dysarthria, ataxia, coarse tremor Tauda
impaired consciousness, neuromucular irritability (fasciculations, myoclonus) El’lﬁl’::ul,l,’ixiﬁ
seizure coma %38 permanent neurological damage (3N 14 cerebella)

Thyroid Effects

lithium Huama thyroid function WUFANNIANTUBY thyroid hormone luszuulvaisu lafnanas
Taa lithium 1U402919n15%a9 hormone a1 gland 3Ny benign effect WA transient waz H91NT
Waaanipevsaliionnisias

simple  goiter (euthyroid) WuUSzuN®M 5%  lagauIalNNENWUSAUSzaLIan TUANS5NEN,
hypothyroidism WU 7 — 9 % l@giwu clinical hypothyroidism (H#38lafl goiter 59) aeingiian 4% &
1% lae Levothyroxine (synthroid) nawnu luauiaiivin l¥seau TSH naunnuUné

a7 chemlcal hypothyroidism (Nﬂ')"l&l&lﬂﬂﬂﬁl?lﬂﬂ TFT LLﬂlNNﬂ’lﬂ’ﬁ‘ﬂ’Nﬂauﬂ) 'VIW‘]J‘]JE]EI AD ¥
21N13 LWN?IL!?IEN thyroid stimulating hormone (TSH) Tu long — term therapy WuUUszN18 30% clinical
‘U’Nﬂu%slﬂﬂ’]ﬁﬂ‘l:nwsﬂexogenous thyroid hormone wszAn e WnauiAade  clinical
hypothyroidism & weveauuaniwnn TSH windulisnn Tasanizzaausnaaanis Wen lu
Jzgzralaznaugun Loy

H{91891UND benign reversible exophthalmos hyperthyr01dlsm Tusznine 1¥n1ssnuaag lithium &
one-small study wuinlu long-term treatment uuumwauwuﬁﬂu thyrotoxicosis TagwunInnn
general population 14 3 Vi1

A3UUN13 1AN193N¥NAIE lithium N5 monitor TET fiafludsfisniluaisianz nn 6 — 12 hau
(usually measurement of serum TSH concentration with or without triiodethronine ? T3 and thyroxin

?T,4 ? concentration)

v

H  depressive episode AATUAULASTNEIAIY  lithium agjﬁ’fm evaluate lithium-induced
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hypothyroidism @)

Cardiac Effects

Na289 lithium AWl laAanany hypokalemia Faii AN A15# lithium @ lUunudi intracellular
potassium N9 Wasuulasaag electrocardlogram (ECG) finuros fAa T wave flattening ¥i38 invertion
4 L‘iJ‘L! benign effect ‘Ir‘i”lﬁlvl,‘ﬂl,ﬂﬂ LB NAUDNNI NN

lithium SUNU sinus node function AINUBNAAR sinus dysrhythmias , IBUINASIH episodic syncope
52ula lithium 391ilu contraindication 6114@'1]’;21 sick sinus syndrome &1%3U ventricular arrhy thmia,
congestive heart failure Wag heart block N&: NNUSAY lithium wuladpann

ECG lu lithium intoxication Wu ST segment depression, QT interval prolongation LWaz®1ANU heart
block

N5 1% lithium ’Lu;jﬂm cardiovascular disease bdlz%avn uadas 1¥asany
e FERN

baseline ECG A35¥1N4a3 #5332 N1

Tugile cardiovascular disease anafiadaUNNBENARNAADNITINBGE lithium 12y
low-salt diet, certain diuretics, ACE-I , fluid-electrolyte imbalances Was impaired renal
function NN 1ALE89ABN5LAA lithium toxicity L&

Renal Effects

Nama1mv1wuuaﬂwamﬂa polyuria (with secondary polydipsia) ﬂNﬂLﬂuﬂmﬂﬂﬂBNﬂ’Jﬂﬂﬁ
25 — 35% @13 urine output 94 3 AR (UNEA 1 — 2 An3/M) gaflunaan lithium Ty
FUFIN19Yi1974289 antidiuretic hormone MNFBINITNINALANAABNITHNIUATENT
whdeanaasgihela (FuWUsAY insomnia, weight gain, dehydration ) n1s3nAa 1A
fluid replacement Tifigana mndionslifizuanvanauinenas ldaunafidesdigad
lana wiawasuiiuenfiaifsdnauneu vindilaansdunnagfiarsan i thiazide
%38 potassium sparing diuretics (lABADIAAZUIA lithium a94A2E LWSE diuretic D1
N 1ALAA lithium retention L&)

B1IWL nonspecific interstitial fibrosis 16 luANALAs U U NTNTY wanwudpe sindul

NN NAINLYABIE reversible Huags1ana1ad lithium — related nephrotic syndrome L&
incomplete renal acidosis

Tu long-term treatment 9 JuADIANAINATID renal function Lﬂuizﬂ‘z’] Tnamse serum
creative, urinalysis , clinical estimate of urine, protein W% creatinine clearance

LHBIMNENNA2DN renal function ARaUAGWUlAMNHABEWHABIRIEUEABILUSN nephrologist

Other Effects.
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Weight gain (il adverse affect pginawiiafinuLing winiag Tuwevdle anafidhmininlede 8 — 10
Alansy  sinwuzg 1—2‘1”JLLSﬂ?zlmmsfs’ﬂmﬁ'mﬁ’ﬂﬁtﬁmﬂumﬂ NaPed lithium @8 carbohydrate
metabolism (UA#Y 8N mechanism Audua) wisaaiaan lithium-induce hypothyroidism was
ASUAN caloric intake for thirst — quenching beverages) 38 91 lithium induced edema @5 LLHZﬁ’wj
theidasamsudiniseaninainig mndidayrininaadaatasusn

Gastrointestinal adverse effects bALABINNT nausea, decreased appetite, vomiting , diarrhea Waz
indigestion 1#n195nEn lag ApgLinauInen, dividing dosage, THWSBNALDNWNS W50 Dr1ALABY
preparation ¥INE18Ha1N193ULSe 21U IN15204 intoxication 16 ABNLANZATIVIZAULNTUA

Hematological Effects AWULBEAD lithium Aa granulocytosis AINN W benign effect ,reversible uay
El’lﬂ’l%’l&l&d’lﬂ \iniiaeann lithium lﬂﬂs“mu colony stimulating factor v Iiin1sas1ladana?
N’]ﬂ?lu {91891UH platelet ENIG]‘IJ’N LLﬁlNNﬂ'J"INﬁ’]ﬂﬂ.I‘VI’N AdlA

Dermatological effects 81n15 fiwuigu  acniform follicular maculopapular eruption exfoliative
dermatitis ,pretibial ulceration Was worsenmg of psoriasis Tn ﬂﬂua gNUUINYB gdile 21n"3 ﬁ)‘“mm
LN BRNAUINEN mmmsvl,mu LSNNAAUBY D13 THENSNEN G]'WNB']ﬂ']‘S‘VﬁE]LUﬂEI‘N preparatlon
NN mmmsa;u LLINHNIN ﬂ A Lﬂumawqmtamﬂaﬂu 81 @INSU alopecia {5189 11U UaND
§NWUBAY lithium-induced hypothyroidism

Cacium metabolism and Parathyroid function lithium v1 1% renal excretion 289 calcium anad Lag
ANWUBAVNNS LWN?IL!?IEN serum calcium LLmNﬂﬂuluﬂQLﬂuiuﬂUﬂﬂm parathyroid hyperplasia %90
parathyroid adenoma pranulaveswmnuiiszau parathyroid hormone §4%# Wag hypercalcemia

Sexual dysfunction fimnawula@a erectile dysfunction uaglads I METLEYUIDY

Low—sodium diet %1 1WssAUANNITNAUYDY  lithium ANIY  uazoravin lildeesa  lithium
intoxication muml@’f

AENBIUaZNT IRSUBARIRIA (Lithium Toxicity and Overdose)

lithium toxicity fia3 i medical emergency N1 1Adia permanent neural damage (Taganz
cerebellum) wazguusaiamele aaiudadas ldeatessinseiuazasnsuisennisuazenis
waA2BNU Wiaarld IWnsifiase uazsNHBL 19U AINILABIuazN TR BB lithium 9:8
2INNTRNRUSALIUNALAL AN LS G15eAUENFILAZgIBE UM BINNTA BLANE (Table 2)

laanian e lAd89man15iin toxicity laun. ..

o

lasun3adu lithium W luduiuann ni laagifivauazianun

o FN15aMa3I284 renal lithium excretion L4 bALUNNSBY (renal disease) ,169],%,“ low-sodium
diet ,drug interaction

o volume distribution aAa4 (dehydration) L2 BB UKIDYIBIT NN LaEIL‘VNi’JN’]ﬂ vI,"ZlifN
o individual sensitivity 2y elderly ,organically impaired

Taanaly lithium toxicity autiaLiiad high concentration WANLABHIIBINAAT therapeutic range 0.5-
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1.5 mEq/l 97n98nNI3NA28 dysarthria ataxia Waz coarse tremor &3UDN1SAANNTIY late sign &
symptomlﬁ' LLN impaired consciousness ,neuromuscular irritability (fasciculation W&z myoclonus)
seizure ,coma UNIBHDINITAANE Creuzfeldt-Jakob disease %38 Neuroleptic malignant syndrome

la

overdose #3815 LASUBNLANIUIRN 3ABIN15VDY severe lithium toxicity

15511 (treatment)

o MEABNUN

o N96M overdose AITNN gastric larvage Tag 1Fanaa1eraudne lua) wWinsednassudu
18U activated charcoal 813lailana An15@EnvGan15 19 polystyrene sulfornate
(Kayexalate) waz whole bowel irrigation @28 polyethylene glycol solution (GOLYTELY)
mMainanezlana

o §19930 serum lithium level ,creatinine ,electrolyte az ECG

o mild to moderate toxicity (level <3) ¥ correct dehydratlon #1128 0.9% sodium chloride 11
86191 150-200 ml/hr tNBLWH lithium clearance WazABITNBNTEAU fliud Uaz electrolyte 1A
ﬂﬂlﬂ‘hﬂﬂﬁ&lﬂaﬂ mums‘l‘w diuretic g9ONLD ENﬂ‘L!E]ﬂ

o 11 hemodialysis Tunsdi...

: severe intoxication (3¥AUHFINTIT 3-4 mEq/l {
coma ,shock ,severely dehydration)

- pnsianasvise lafaulu 24 72 Tug

N3 lithium 2uaanlaAaNnng dialysis NSz lithium HanaNLRazann
16 1aiduny plasma protein |13 metabolite waztius19A# simple structure

A2552)9 secondary peak laafszausNNNTUBNHaYlawA laanasuad Hpeandl redistribution 289
lithium 970 tissue 121§ blood LAUWAN dialysis HI=AUYFIAUDN F99196DIN dialysis F1BN

13199970 lithium @1aanaN CNS 21 39911 TnIa1n1sazfauaasadgatdnnatg T unasann
Sserum Concentration BIZGNEUR Llsé")

1138192131981 ( Drug Interactions )

Antipsychotic drugs 813150 ldswAulauntisaaelsAnufndilefie synergistic effect luns
WWNBINT9289 lithium-induced neurologlcal adverse effect §5189uwuLine u haloperidol L6l
antipsychotic drug Aufinule aeiuSedns Ifatesningzis

Anticonvulsants lithium ¢ NN 18590AD anticonvulsants ( carbamazepine ,clonazepam ,valpoate
,gabapentine UWa lamotngme ) lun1ssnwgihe treatment resistant {97 mmmmam 1A
neurotox1c1ty L‘WN‘ZI‘L! LU tremor BN 1ﬁ’i’Jﬁ~lﬂ‘iJ volpoate ﬂ’ﬁi?‘iﬂ’ﬁ’)ﬂdﬂu%\‘i ﬂ’JiLﬂEN GL‘L!"ZJ‘L!’W]?SN L’iN
AIYAUIARILAITIADY ) L‘W HIUIA

A5 I lithium 59%AY carbamazepine 8131841AU carbamazepine-induced granulocytopenia
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Antidepressants laamly1g5mnularausnannns uaiisnae1uile Serotonin-like syndrome 118
Alithium $9NAY potent SSRI

Antiinflammatory drugs Nonsteroidal antiiflammatory drugs (NSAIDS) a au‘lmﬂﬂarﬂ renal lithium
clearance %1194 lithium concentrations 1324 Z9l@uA indomethacin ,phenylbutazone diclofenac
,ketoprofen ,oxyphenbutazone ,ibuprofen ,piroxicam LLaz haproxen 81U sulidac Waz aspirin Tag
ﬂﬁ)ﬁlﬂtﬂﬂﬂi')ﬂﬂﬂ ﬂ’]‘isl‘lr‘i NSAIDS 2#1ag4 Nﬂ')EIENE]’lEI N renal impairment

Diuretics diuretic & ’Juﬁl?‘iﬂj (thiazide ,potassium spamng dluretlc Joop diuretic) 92911 I renal lithium
clearance @AAY WazLAN serum lithium concentrations Ga%34 lithium toxicity 813aLN mulm

Osmotlc diuretic ,carbonic anhydrase inhibitor L& xanthme(’i’aad‘m caffelne)a’lﬁm’ﬂﬁ lithium level am
AEINT therapeutic level w51zl ULAY lithium clearance

[
(-4

diuretic ¥ngN 14 K128191H medical condition Z9L& 246D fliud-electrolyte imbalance DEUA AINUY
113 14 lithium 3906836 Iuduiae

Angiotensine-converting enzyme ihbitors ACE-I mmﬂuﬁ’]m{?ﬂﬁ'tﬁm lithium retention LA toxicity
lalu Ej'ﬂ’JEI‘U’N AY &§2U losartan (Angiotensine-II receptor antagonist) lawuiv Iiiianail

Other drugs interaction

e Caicium channel inhibitor § case report i N19LAA neurotoxicity

e Succinylcholine ,pancuronium §31841%484 prolong neuromuscular blockage

e Metronidazole tfid! lithium concentrations

e Methyldopa §571891811N9LA IR neurotoxicity

e Sodium bicarbonate L% renal lithium clearance

e Todides {ANH@GD thyroid

« Propanolol 1#ana1n5 tremor 91 lithium weia19vin I lithium concentrations Totaniias

Laboratory Interferences

lithium “lm‘umuma laboratory test au L6l lithium LBQNNﬂ‘Y]’]GL‘Vi ﬂ"l‘ﬂﬁl‘i’m’JﬂU’Nﬂﬂ’N L‘ﬂaﬂulﬂ L2
WBC count (LWN?Iu) ;thyroid function (8@a4) Waz serum calcium (LWN‘ZIu) ( Table 3)

Dosage and Administration

lithium A mood stabilizer #a3aNENLA5UE 5 — 14 lithium 7 1o lugLl lithium carbonate §i
preparation LU tablets Wag capsules &7 lithium citrate 1 liquid form (syrup) lithium Hue oral
administration 13I8 parenteral form ( Table 4) uanan# lithium #i9H preparation il slow-release
e Tasunfiassn 1w regular release capsules ¥i38 tablets NU &Usyrup ¥38 slow release
preparation 2 ld lunsdl noncompliance #3aNaINT aauldaFaunin

N15A329NBUIUN153n 1 (Initial Medical Work up)

AauaN IWN155n w8 lithium N‘U’Jﬂﬂ’a’ﬂﬂ‘i‘lm’]’i ﬂ’i’Jm’N physical examination W&z laboratory
examination In# laboratory examination fin35ATIasinama LU
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e N5Y119 U9 lA lAUA serum creatinine level (W38 24-hour urine creatinine and protein 1
seaeigihsanafitlayvnlsala) BUN electrolyte ,urinalysis

e Thyroid function test (T4 ,T3RU ,FT4 wac TSH)
e Complete blood count (CBC)
¢ Electrocardiogram (ECG)

e Pregnancy test sluwmwamﬂmmﬁ)wm ﬂiiﬂ
N13032932%H3INN133n 1" (Laboratory Monitoring)

- Serum lithium levels A3 LASUNITATIVASI LLsﬂVié’aﬁrmﬂmm'mﬁ'ummﬁ U5z 5 JUKAIEN
S‘]Jﬂ’ﬁiﬂ‘]:n (sl,uwmmﬂammvwm 7 W) wmmﬂuumaﬁmﬂ 1-2 dUa % Tu 2 ifauunsn sannlu
A39Tlusn A33IN 2 LHU LLawﬁnnuumfmm 3-6 LAY

11930 serum lithium levels tia TR larwinaumsizidaavnefiagaving 12 22 Tas (15938

g laitAn30 ui) Fudluawnnsgiu lun1saseausn Tun155nen (12 hour standard serum lithium
concentrations )

2124 lithium iRY FANNENRUSAUszALEN ludanluY linear progression

119 19811 single daily dose 32vin I¥szauaNgen lugdihefifiu divided dose 10-30% wazn153n1N
A28l slow release preparation Az levels ganan E;I’ﬁ |4 normal release preparation

e Serum creatinine (BUN electrolyte) #53933NAY lithium 279150 HAINNUUATIINA 6 LHiY
o TFT (T4 ,TSH) A533Nn 6 LHiau
¢ ECG anangnnnin 40 1l vide fiilszif lsevia la

Dosage and Plasma concentration

\f12997n lithium & therapeutic index WAL 8ATINITANIALITINNIANH IGDENPRIF LB LARzAUN
Taiwindu wazansiiufizeeg lithium ABUEIIFULSY AIUUTzALEN TUEDa (serum level) F9fianu
dran Tun1sauane Tilaauna lun135nwn (therapeutic level , Table 5)

o NIFINBTEHLRBUNAU ( Manic episode)

Sudun13nen Tae 19 lithium 68 divided doses (Lwaam gastric upset Waz BEN single high peak
level) ’Luwﬂmmlﬂumsu‘lmlmm 300 mg Fuaz 2-3 Asa uazApsfinauInaule therapeutic level
concentration #¥infiL 0.8-1.2 mEq/ Tagn1ssfinaunngn faadanneni1sgnefisauazanisi
wanadanTzdiufin lugdf kidney function Und 30 1Fen2una 900-1,800 mg/d (wei luaulna Tas

v lUazagisening 900-1,200 mg/d) wspnafithefigas 1 luzunaus 300-600mg Wiannda 2,400
mg

Tugfgeang 21gu1nn31 50 T Arvanauaad 1/3 2092100 11
A5 1A slow release preparation §IHN130 1A uaz 2-3 Ase e 1%d low-peak level
N9 IienszazanIanasuen T single daily dose 16 livaaa polyuria wazkaldsnnleo

uaztiva compliance R WN195NENTzazdauwal Wagihaain1shigussazniaua (Uszann 6
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LADYN) WUSVUIABEN

Maintenance therapy

AU 11 maintenance therapy #30n151184 Auflazandinissnesrendaunay :[G‘I a3l 1%
SALEYINAL 0.6-0.8 mEq/l ain lviaunaen 900-1,200 mg/d Tuns IWeszazanfianduanznsie
lithium level waz laboratory Sudluszazaaafildnaanud drusngihaasunuunngnnidion
NaINNBINIHANN AaaLiuszazvineld tunn 3 4 uaz 6 LHau

m's%’ﬂmﬁv'\i luszesdaunauuazszasand ApedunaAnINITIuAsuaEaNSikaAefan s
nnen Ffianuday lidaaniigseaue vingihedansuassisnzivansn Tilsuan
aunae Ui wiinszauan Tudaalaige Tuvinusadainugdihaiuidgslbdainisdnadas uaszau
an luidaagaiiunii 15 mEq/! msUiuenasan fidAndnasne fa nsIiduusinuasanaguns
128

Patient education

- T¥muaIrsa NN G N13INAANABNS DIADIWNSLAN Y11 1¥S2AU lithium LW asuulasle

=

—ﬂiﬂl’i'Nﬂ’]ElNﬂﬂ’]’J“’?l'lﬂViiBﬂfULﬁﬂu’] (dehydratlon) L2 YIB99 N ‘Vi‘i'ﬂLﬁﬂL‘VNﬂNﬁﬂ 21971 TAN
ﬂ’)’]NLﬁENGIﬂW‘]:I‘ZIﬂQ g1 mﬁ’umummwms*mmimummaauwmmu wazd1a1n1sen Tiuwy
unng

- lsimsfAugnduiladizuazeungasntdy (NSAIDS) 14 lag LS snunnsg

- 21n15204 laalilaaaurnuiinule daslaasnuasnaiasgisznnn 1 §Uan Luadsiine s
91013 wsnzanavin Iiszausn luidsegaiivauiisuesala

Discontinuation

nsngeanaziaiasnu lilana nianunadnadaclaile dgihainuiuniiangaaeeaigane
61197 125U loss of creation ,AAIIVNYUAT VIBNAINFANYNAIVANAIL B

W;Nﬁ]’]ﬂﬂ’JUﬂN’ﬂ’]ﬂ’ﬁlﬂi“’ﬂ”ﬁuﬂ #12 maintenance therapy ( 8g19ipe 2 T2l ) sreRansan tial
off & meummmmmam’nam1uﬂﬁ3Lﬂuﬁﬁmaﬂ IﬂﬂLQW’luNﬂ’JﬂVILUuN’ma’IﬂﬂN 518914
qwmﬂmﬂﬂmauaummmamﬁﬂmmﬂ lithium Luawﬂﬂmuamaum‘lﬂwu auzidann1san
ass 9712 19 lsldua

N1IULABIAIIADENEAZN?) THNEMAEFUAY LHBINAMEASITENNUS AU early recurrent
284 manic %38 depressive episode

[

AdAmsuuzingihauazand 1¥nsuiia early sign waz symptom 2a9n1snautilugn

o

Failure of drug treatment

AN55NMI8 lithium azfiainsn lalanaiia 1¥e19udl therapeutic level uan 4 dUanviuaalaisinig
pauduaInNAaia lasnngihalaiinadnadasoraneansiinszaus Tiag luscaugaanios
(g9 1.5 mEg/) ilunan 2 ddend vingsldeauauasninsaniaauen
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