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PARAGAS, M G. Ltthtum adverse reacnons m psychtatrw pattents PHARMACOL BIOCHEM BEHAV 21: Suppl 1, 
65-69, 1984 --A brief rewew of the hterature on the adverse reaction of hthmm therapy m man is presented This was 
armed at both toxic and side effects of litluum on various organ systems of the body. Inconclumve, insufficient or 
conflicting data were found m several areas of possible htluum-mduced toxaclty, notably m hthmm-associated nephro- 
toxicity Results of prospective studms are needed to clarify this issue. Adverse reactions denved from continued admlms- 
tration of hthium salts with neuroleptic medications or wtth electroconvuls~ve therapy were also rewewed Llthlum- 
mducod s~de effects on the endocnne and gastrointestinal systems were also summarized along with both dermatologlc and 
opthalmologm effects The teratogemclty of httuum during pregnancy and its cardmvascular abnormalities were discussed 
The target organs of hthmm polsomng and thew management were also presented 

Llthmm Orgamc brain syndrome Nephrotoxiclty Neurotoxlclty Potsomng 

THE tranquilizing effect of lithium (Li) salts was known as 
far back as the Roman times Dunng the 1800's, LI was used 
in many ailments, notably for the treatment of gout and other 
forms of arthritis. It was in 1949, when the Australian Psy- 
chiatrist John Cade first made known his historic dis- 
covery of lithium's profound antimanic effects in a case re- 
port on [7] "Ll thmm salts m the treatment of psychotic ex- 
citement." This coincided with the use of LiCl as a salt 
substitute in the U.S., which resulted m severe adverse ef- 
fects including neurotoxlclty and even death in some cases. 
The use of Li then declined. Hence, it was not until 1970 and 
1974 when Li salts were approved in the treatment of affec- 
tive illnesses and for maintenance therapy in manic- 
depressive illnesses, respectively. In 1975, the American 
Psychiatric Association, based on the f'mdings of a task 
force, announced the following. "Lithium is the treatment of 
first chotce in manta if the patmnts can be managed suc- 
cessfully without additional therapy. ." "Lithium carbo- 
nate is effective in preventing or dlminishmg the intensity of 
recurrences of bipolar affective illness There is persuasive 
evidence from controlled studies that it is also effective in 
unipolar depressive illness." 

The clinical use of L12CO3 has increased over the years 
and the side effects have become more apparent It was the 
aim of this brief overvmw to give a synopsis of Ll-mduced 
adverse reactions on various body systems 

INCIDENCE OF SIDE EFFECTS OF LI THERAPY 

In one study there were as many as two tbards of patients 
with persistent side effects as a consequence of Li treatment 
[25] and in another study [5] only 18% of the patients studied, 
who were on long-term Li therapy, were free of side effects. 
A survey of 237 patients [62,63] showed that 70% of patients 

complained of increased thirst, (with 25% of these complain- 
lng of noctuna), 45% expenenced troublesome hand tremor, 
20% experienced more than 10 kg weight gain, 20% suffered 
from diarrhea, 10% bad edema and only 10% were free from 
side effects [63] The most recent survey of Li toxicity in 
outpatients on maintenance Li therapy was reported by Lys- 
kowski et al. [34]. In a longituchnal study of 67 patients 7% 
were free of all side effects, 63% had only mild complaints, 
but 30% experienced persistent moderate or severe side ef- 
fects The most common complaints consisted of thirst, 
polyurla, dry mouth, tremor, weight changes, restlessness, 
sleepiness, fatigue and nausea. The incidence of Li side ef- 
fects increased when Li was coadministered with other psy- 
chotropic medications, which confirms Bone et al. [5]. The 
Li-produced adverse reactions were not related to current 
age, age at onset of illness, severity of illness, or duration of 
LI therapy The chronicity of Li therapy was not specifically 
associated with the presence or absence of any of the side 
effects surveyed 

NEPHROTOXICITY 

The possibility that long-term L1 therapy may cause per- 
manent kidney damage has been investigated by several 
workers [6, 21, 42]. Available evidence suggests that mor- 
phologlc renal changes in the form of interstitial fibrosis and 
focal nephron atrophy are associated with long-term Li 
treatment [6]. Hestbech et al [21] have initially suggested 
that lithium may cause chronic progressive renal pathology 
based on the results of renal biopsies m a series of 14 patients 
who have been treated with Li for 2 to 4 years. Rafaelsen et 
al [42] suggested that pathological evidence of renal damage 
may occur in 6% to 15% of patients on long-term lithium 
treatment while others [9,22] found little evidence to prove 
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that htluum does cause serious renal damage. However, con- 
trolled studies are still lacking. 

Ramsey and Cox made recommendations on renal 
assessment of patients prior to Li therapy [43]. These in- 
elude, (a) a careful medical history and evaluation, with em- 
phasis on a history of illnesses that may affect renal function 
and of exposure to nephrotoxins, (b) consideration of ne- 
phrological consultation ff needed, (c) performing of lab test, 
i.e., UA, BUN and/or serum creatinine and electrolytes, and 
ff possible, creatmine clearance, (d) assessments of serum 
creatlnine levels several times yearly and yearly determina- 
tion of glomerular f'dtration rate ff possible and (e) patients 
with marked polyuria (more than 3000 ml/day) should be 
carefully monitored because of the possible association be- 
tween kidney damage and renal concentrating defect. 

The nephrotoxiclty of Li awmts clarification pending re- 
suits of ongoing prospectwe studies. Nonetheless, the un- 
proven risk of Li-induced nephrotoxicity must be weighed 
against the risks of the untreated manic-depressive illness 
and the consequences of the morbidity and mortality proven 
for the disease. 

NEUROLOGICAL EFFECTS 

Neuromuscular Side Effects 

A common and troublesome effect of Li is the develop- 
ment of tremor which may persist throughout the duration of 
therapy. Lithium-induced tremor is a fine rapid tremor, it is 
an action tremor and is most readily seen under tension. It is 
made worse by anxiety and m the presence of CNS stimul- 
ants like caffeine. Propranolol, but not antlcholinergics, has 
been found to reduce the Li-associated tremor. Other 
neuromuscular effects of Li are muscular weakness, 
hyperirritabday, twitching and fasciculation A few case 
reports of myasthenia gravis associated with the Li treat- 
ment have been reported [15, 36, 64]. 

Extrapyramldal Stgns [EPS] 

Lithium-reduced EPS are m the form of rigidity and cog- 
wheeling and at Umes associated with toxic or near-toxtc 
serum Li ÷ levels [1, 13, 53]. 

Ltthtum-Induced Sezzures 

The available data are conflicting regarding the epilep- 
togenic effect of Li in patients with seizure disorders. How- 
ever, in normal individuals who are on Li, the risk of sei- 
zures developing does not seem to be increased. Grand mal 
seizures and even status epilepticus have been reported in 
previously healthy individuals with severe Li poisoning [13]. 

A wide range of neurologlc side effects have been re- 
ported with Ll use, with the more severe symptoms being 
associated with LI poisoning. Recent reports indicate the 
appearance of neurotoxicity in patients with therapeutic 
blood serum Li ÷ levels [12, 20, 67]. Some of the symptoms 
consist of an acute organic brain syndrome which disap- 
peared rapidly after discontinuation of L1 therapy [67]. 
Likewise a 33 year old woman developed neurotoxiclty at 
serum lithium levels between 1.1 and 1.2 mEq/L, whose sen- 
sorium cleared within 36 hr following Li discontinuation [12]. 
In 2 other cases a similar finding was obtained and the rec- 
ommendaUon was made by the authors to promptly discon- 
tinue Li2CO 3 in all confuslonal states regardless of the serum 
Ll + concentration [20]. A review of the neurological side 
effects of L1 [13] indicate that these were not infrequent The 

authors also suggested the classification of neurological side 
effects into five groups. These consist of: (a) hthium-induced 
organic brain syndrome, (b) eptleptfform seizures, (c) ex- 
trapyrarmdal side-effects, (d) other neurotoxicity (e.g, 
ataxm, dysarthria) and (e) EEG abnormalities. 

Cogmtive Effects 

In normal subjects, lithium was found to produce: las- 
situde, lethargy, tension, and cognitive blunting [26]. This 
was probably due to Li effect on the CNS by slowing the rate 
of information processing. Memory loss and impaired con- 
centration have been also reported by others [27,29]. 

Ltthtum-lnduced Orgamc Brain Syndrome 

This syndrome is characterized [20, 52, 67] by the follow- 
ing: (a) symptoms indicating organicity as evidenced by a 
confusional state with impairment of orientation and other 
cognitive functions, (b) serum h levels within the therapeutic 
range, (c) frequently associated with pre-existing or con- 
comitant neurological disorder, (d) disappearance of signs 
and symptoms of the organic brain syndrome following dis- 
continuation of lithium treatment, (e) elderly patients and 
schizophrenic patients seem to be more vulnerable to devel- 
opment of this syndrome. 

Irreversible Ll-mduced neurological deficits have been 
also reported m patients receiving Li therapy [2]. Patients at 
higher risk are the elderly patients, schizophrenics, patients 
with pre-existing pathology and patients with pre-existing 
EEG abnormalities. A recent report [2] described 2 patients 
who suffered irreversible neurological deficits due to Li m- 
tOXlcation. They found a "fairly consistent combination of 
neurological findings, deficits m recent memory, limb and 
truncal ataxla, and choreoathetosis or parkinsonism." They 
further state that prompt hemo&alysis, with 12 to 15 hr ses- 
sions as recommended by Von HarUtzsch et al. [19], in pa- 
Uents with major neurological deficits with serum Li ÷ levels 
in the toxic range, may prevent or minimize permanent 
neurological sequelae. Lydlard and Gelenberg [33] in their 
review state that "no good evidence exists for a cause-effect 
relationship between properly monitored, long-term LI ad- 
ministration and lrreverstble CNS damage m patients with- 
out preexisting CNS pathology." 

NEUROTOXICITY WITH COMBINED USE OF LITHIUM AND 
NEUROLEPTIC 

A neurotoxlc encephalopaUc syndrome in four patients 
receiving Li salts and halopendol were initially reported m 
1974 [8]. Thereafter, an increasing number of reports [3 l, 55, 
56] have implicated neurotoxiclty with the combined use of 
L1 and neuroleptic drug. This accounts for nine reports re- 
viewed and an additional study of 39 patients who developed 
neurotoxicity from the Li and neuroleptlc combinations. 
They [4] noted that the neurotoxic reaction was reversible, 
frequently appeared in the first week of therapy and was 
characterized by organic psychopathological symptoms, ex- 
trapyramldal signs, cerebellar signs and fever However, ap- 
propriate doses of Ll and haloperidol may be safely adminis- 
tered in combination [3]. An approach to combined adminis- 
tration of L1 salts with neuroleptlcs suggests the initial use of 
neurolepUcs until good control is achieved, and subse- 
quently, Li admintstratlon initiated at a low dose, can be 
added and slowly increased, at which time the neuroleptic 
may be decreased and eventually discontinued [59]. 
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TOXICITY WITH ELECTROCONVULSIVE TREATMENT COMBINED 
WITH LITHIUM THERAPY 

There have been reports suggesting that this combination 
may aggravate the adverse effects of both treatments. The 
data available are inconclusive and no mechanism for this 
mteracaon is known. However, since the studies do seem to 
point out that confusion and delirium may develop, the con- 
current use of ECT and Li should be avoided if possible 
[35,54] 

ENDOCRINE EFFECTS 

Thyrmd Gland 

Lithmm has been shown to exert inhibitive actaon on the 
thyroid gland. This Is indicated by (a) inhibiUon of iodine 
uptake into the thyroid gland, (b) inhibition of tyrosme iodi- 
nation, (c) mhubltion of tri-lodothy-romne (T3) and thyroxine 
(T4) release, (d) inhibition of peripheral degradation of 
thyroid hormone, (e) mhubition of adenyl cyclase, and (f) 
thyroid-stimulating hormone (TSH) stimulaUon of the 
thyroid. The antlthyroid effects of LI are evidenced by the 
fact that 5% of paUents treated with Li2CO3 developed 
hypothyroidism and 3% developed benign diffuse non-toxic 
goiter. Treatment with thyroxine results in disappearance of 
goiter Hyperthyroidism has been reported in patients 
treated with LI [45], therefore it has been recommended that 
basehne thyroid function studies be performed prior to Ll 
therapy (e.g., T4, thyronme resin uptake TaRU and TSH). 
The TSH deternunatlons at 6 month to yearly intervals are 
recommended as a sensitive and reliable early indicator of 
decreasing thyroid function 

Parathyrotd Gland 

Llthuum-induced hyperparathyroidism has been reported 
[ 16] with elevated serum parathyroid hormone and calcmm, 
lowered serum phosphate concentrations, and increased uri- 
nary calcmm excretion [10]. 

GASTROINTESTINAL EFFECTS 

These symptoms are common side effects of L1 therapy 
but usually appear early in the treatment and may be related 
to rise m serum Li levels [25]. Ten percent of patients com- 
plain of persistent gastrointestinal (GI) side effects, and ap- 
proximately 20% suffer from mild dmrrhea during mltmtion 
of Li treatment. GI complaints include: nausea, vomiting, 
abdominal cramps, anorexia, gastric irdtaUon and ep~gastnc 
bloatmg However, it is rare that these adverse effects be- 
come severe enough to warrant cessation of Li treatment. 
There can be some cases of intolerable GI side effects 
(nausea, vomiting, diarrhea, and abdominal pain) associated 
with Li2CO3 which were promptly relieved in the three pa- 
tients studied when lithmm citrate was subsUtuted 

DERMATOLOGIC EFFECTS 

Lithium may cause or aggravate dermatological com- 
plaints, notably acnetform eruptions and psoriasis. The latter 
condition may be exacerbated by LL Thus may be due to Ll 
inhubitory effect on adenylcyclase which lower further the 
decreased levels of cychc AMP in the psoriatic plaques [65]. 
Dermatological reacnons to Li include, (a) maculopapular, 
acnelform and follicular eruptions, psoriasis and other der- 
matologic manifestations. Management of skin reacUons 
usually do not reqmre discontinuation of LI salts [11]. Other 

reports of skin reactions associated with Li therapy include 
cutaneous ulcers, hyperkeratotic papules, hair loss and drug 
allergy rashes. A single case report of an adolescent male 
patient, who received Li2CO3 for approxtmately two weeks 
and subsequently developed a pruritic maculopapular rash 
which progressed to exfoliative dermatitis, has raised the 
issue of potential Li-induced dermatological toxic reaction 
[30]. Other investigators came to the conclusion that most Li 
related skin reactions appear to be reversible after Li dis- 
continuation and no evidence is available to suggest the dan- 
ger of later development of anaphylactic or other potentially 
lethal effects [11] 

OPHTHALMOLOGIC EFFECTS 

Infrequently, imtaUon of the eye is ewdenced by tearing 
and burning may occur during Li-treatment. This may be due 
to a change in the ionic composition of tears. This condition 
usually responds to decongestant ophthalmic solutions [37]. 
Exophthalmos, associated with thyrotoxicosis or independ- 
ent of it has also been reported [51] and reversible bilateral 
papilledema has been shown in two patients on long-term Li 
therapy [39]. 

OTHER EFFECTS 

Weight Gmn 

There is an approximate 10% to 20% weight gain, i.e., 
more than 10 kg, in patients receiving Li-treatment and some 
reports estimated even a higher rate between 20% and 60% of 
patients gain weight while on Li [40,63]. It is not clear 
whether weight gain is due to direct effects of LI on an indi- 
vidual mechanism, e.g., polydipsta, fluid retention, insulin- 
like effect, altered lipid metabolism or thyroid effects or to a 
combination of factors 

Edema of the feet and legs may occur in patients taking 
lithium. If lithium dosage reduction does not alleviate the 
edema, cautious and short-term use of diuretics may relieve 
the edema. 

CARDIOVASCULAR EFFECTS 

Serious Li-induced cardiotoxicity is Infrequent. The most 
common change in the ECG is T-Wave depression. An esti- 
mated 20% of patients show T-Wave changes and these 
changes have been shown to be benign and reversible [46]. 
Cardiac sinus node dysfunction was found in panents on LI 
[17,44] Some of these effects may be related to partial re- 
placement of K + by Li + mtracellularly m the myocardium. 
Moreover, ventricular arrythmias, atrioventncular block, 
cardiomyopathy, congestive heart failure with edema have 
all been reported [17] However, these were quite rare. Also, 
no increase in S-T depression was determined dunng exer- 
cise stress-testing in persons without a cardiac history [58]. 

USE OF LITHIUM IN PREGNANCY (rERATOGENICITY) 

The International Registry o f"Li  Babies" (babies born of 
mothers given Li during the first tnmester of pregnancy) 
have records of 189 cases as of 1977 [50]. Twenty of these 
babies had malformations, 15 of which involved the heart 
and great vessels (a significant percentage had Ebstein's 
anomaly) and 5 malformations involved other organ systems. 
These data suggest that the fetus may be vulnerable to the 
development of cardiovascular abnormalities and therefore 
the use of LI during pregnancy should be avoided especially 
during the first trimester. Lithium is excreted m breast milk 
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and  the  nu r s ing  in fan t s '  s e rum LI + c o n c e n t r a t i o n  have  b e e n  
r epo r t ed  to be  o n e - t e n t h  to one -ha l f  of  the  m o t h e r ' s  [48,49] 
Lac ta t ing  m o t h e r s  m a y  the re fo re  c h o o s e  to bo t t l e - feed  in- 
s tead  o f  b reas t - f eed ing  

LITHIUM POISONING 

L i th ium in tox ica t ion  m ay  be  c a u s e d  by  a c o d e n t a l  or  in- 
t e n t i o n a l  o v e r d o s e ;  it m a y  also be  c a u s e d  by  the  r educ t i on  of  
r ena l  LI c l ea rance  and  s u b s e q u e n t  r ise of  s e r u m  LI levels  in 
the  toxic  r ange  if dosage  o f  LI is no t  appropr i a t e ly  r educed .  
C o n d i t i o n s  tha t  may  resu l t  In r e d u c e d  rena l  Li c l ea rance  wi th  
n s k  o f  i n tox ica t ion  are" (a) p r e s e n c e  o f  k idney  d isease ,  (b) in 
the  e lder ly  pa t i en t  wi th  lmlaalred rena l  func t ions ,  (c) sod ium 
d e f i c l e n c y - - e . g ,  d ie ta ry  salt  r es t r i c t ion ,  (d) ex t r a r ena l  loss 
o f  sod ium,  (e) d e h y d r a t m n  and  (f) use  of  d iure t ics  T h e  f r s t  
o rgan  sy s t ems  a f fec ted  b y  L1 po i son ing  are  the  C N S  and  the  
k idneys  [18,47] and  the  seve r i ty  o f  L1 po i son ing  appea r s  to 
be  p ropo r t i ona l  to s e rum L1 c o n c e n t r a t i o n  and  d u r a t m n  of  
e x p o s u r e  to h igh L1 levels  [57]. G e n e r a h z e d  neu ro tox ic i ty  
appea r s  at  levels  of  3 0 - 4  0 m E q / L  wi th  the  d e v e l o p m e n t  o f  
se izures ,  coma ,  i r revers ib le  b ra in  damage  and  d e a t h  [60] 
D e a t h  m a y  also fol low acu te  rena l  fa i lure  in l i th ium poison-  
ing. In a few pa t i en t s  w h o  s u r v i ve  l i th ium poisoning ,  pe rma-  
n e n t  neuro log ica l  seque lae  m the  fo rm of  ce rebe l l a r  dys func-  
t ion  h a v e  b e e n  r epo r t ed  [18,19] 

TREATMENT OF LITHIUM POISONING 

Acu te  Overdose 

T h e r e  is no  specif ic  an t ido te  for  Lt o v e r d o s e  Gas t r i c  
empty ing  shou ld  be  done  to de lay  a b s o r p t i o n  J e n s e n  and  
Lade foged  [23] r epo r t ed  a case  o f  LI po i son ing  wi th  pro-  
longed  high LI levels  in the  gas t r ic  fluid and  this  suggests  tha t  
p ro longed  nasogas t r l c  suc t ion  may  be  ind ica ted  Suppor t ive  
m e a s u r e s  shou ld  be  used  as Indica ted ,  e g ,  e lec t ro ly te  and  
fluid co r r ec t i on  of  any  defici ts  M e a s u n n g  for  e n h a n c e d  LI 
exc re t i on  shou ld  be  pe r fo rmed ,  e g., if  N a  dep le t ion  is the  
cause  of  r e d u c e d  renal  Li c l ea rance  t hen  N a  r e p l a c e m e n t  
may  h a s t e n  L~ exc re t ion  Hemod la ly s i s  is the  t r e a t m e n t  of  
cho ice  and  shou ld  be  ins t i tu ted  as p r o m p t l y  as poss ib le  in all 
cases  of  ser ious  L1 po i son ing  [18, 38, 571 L i t h ium c lea rance  
by  per i tonea l  dlalysts  is abou t  15 ml/hr ,  while  in 
hemodIa lys l s  the  L1 c l ea rance  is up to 50 ml /hr  [18,38] 

In conc lus ion ,  a l though  a d v e r s e  and  toxic  effects  have  
b e e n  a s soc ia t ed  wi th  LI t r e a t m e n t ,  It r ema ins  the  s p e o f l c  
d rug  o f  cho ice  in the  t r e a t m e n t  o f  b ipo la r  af fec t lve  d i s o r d e r  
and  w h e n  appropr i a t e ly  p re sc r ibed  and  m o n i t o r e d ,  the  
t he r apeu t i c  effects  of  l i t hmm great ly  ou tweigh  the  r isk of  ~ts 
a d v e r s e  effects  It  is r e a s s u n n g  to no te  tha t  a r ecen t  
ep ldemlologic  s tudy  of  800 pa t ien t s  w h o  have  rece ived  
t h e r a p y  up to 10 years  r evea led  t ha t  no  p rogress ive  Increase  
m m o r t a h t y  was a s socmted  wi th  L l - t r e a t m e n t  [14] 
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