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ABSTRACT
This study aims to review Lithium-associated ADRs during the treatment and its management. Databases of "Medline", "Google Scholar" and
"PubMed" were searched with keywords for studies on ADRs of Lithium. All studies involving safety, monitoring and management of adverse drug
reactions of Lithium were included. Most of the studies have reported that up to 50 to 80% of patients develop ADRs on Lithium. Common initial
ADRs that develops within 1 w to 6 w are polydipsia and polyuria taken together (50 to 70%) followed by tremors (30 to 60%). GI symptoms
(upset, abdominal pain and diarrhoea) up to 30% are other commoner ADRs of Lithium therapy and they mostly disappear later. Weight gain (20 to
50%), Hypothyroidism (14-34%) and Nephrotic diabetes insipidus develop during the long term Lithium therapy. Most of the ADRs are produced
even at therapeutic range (0.6–1.2 mEq/l). As serum level increase, i.e. above 1.5 mEq/l, other serious ADRs like muscle fasciculation’s, worsening
of tremor, dysarthria, ataxia, EPS, hallucination, and visual disturbances, seizures, coma, and death may be expected. Management of ADRs includes
TDM, Dose reduction of Lithium, drugs like diuretics, beta blockers, SR preparations and sometimes withdrawal of the drug. We are concluded that
Lithium can cause many ADRs depending upon dose and duration of therapy, hence, the Therapeutic Drug Monitoring of Lithium is necessary.
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INTRODUCTION
Adverse Drug Reaction (ADR) is defined as "Any noxious change,
which is suspected to be due to the drug, occurs at doses normally
used in man, requires treatment or decrease in dose or indicates
caution in the future use of the same drug” [1]. In general, adverse
drug reactions of drugs are considered among the leading causes of
morbidity and mortality all over the world. Adverse drug reaction
associated with medication may vary for each individual depending on
the illness state, age, weight, sex, ethnicity, general health, comorbid
conditions, and use of other medications. In general, medicationinduced adverse drug reaction more experience in the older patient
because of the age-related change in pharmacodynamics,
pharmacokinetics, metabolism, and excretion. In this review, we focus
on Lithium, as the most prescribed mood-stabilizing drug in the
treatment of bipolar disorder. Lithium is a small monovalent cation,
which is one of the Mood stabilising drug widely used for acute
treatment and maintenance of mania and depression, over 50 y. In
1970, it has been approved by FDA for the treatment of manicdepressive illness. Since it has still mainstay treatment option for the
treatment of bipolar disorder for protecting against both mania and
depression and reducing the risk of suicide [2]. However, it has narrow
therapeutic index may cause increased risk of intoxication and
produced various adverse drug reaction during the treatment, hence
frequently monitoring serum Lithium level is required. More common
adverse drug reaction associated with Lithium therapy in the bipolar
disorder include polydipsia, polyuria, tremor, gastrointestinal upset,
weight gain, hypothyroidism and nephrotic diabetics insipidus etc. In
this review, we are discussing various adverse drug reactions
according to the system involved i.e. gastrointestinal, neurological,
nephrogenic, endocrinal, cognitive, sexual, hematological, hepatogenic
and teratogenic ADRs associated with Lithium therapy.
There are many research articles published on the adverse drug
reactions on this drug. In this article, we discuss various ADRs of
Lithium during the course of treatment and provide the
recommendation for managing ADRs in clinical practice. The scope
of this review might be helpful for psychiatrist and students while
treating patients with bipolar disorder.
Studies were selected for inclusion in this review based on a
comprehensive literature search initially using database “MEDLINE”,

“PubMed” and “Google Scholar”. The search terms included
“Lithium”, “ADR”, “Bipolar disorder”, “TDM”, “adverse drug effect”,
“pharmacovigilance”, “side effects”, “mania”, “mood stabiliser”. In
addition, we included studies found by cross-referencing and
searching reference lists in textbooks on bipolar disorder and using
the ‘related articles' function of Pubmed. We included all studies that
reported data on ADRs in patients with Lithium in bipolar disorder
until June 2016, with no specific start date specified. All
international or national studies, literature review, case series,
abstract, case reports were involving safety, monitoring, prevalence
and clinical management of adverse drug reactions of Lithium were
included; high-quality, recent reviews of major topics were included
to supplement the primary studies.
Lithium can produce more common ADRs such as tremor, polyuria,
polydipsia, weight gain, gastric upset include nausea, vomiting, loose
stools, and cognitive impairment, cardiac or dermatological
problems, neurological like drowsiness, dizziness, lethargy, and
headache. Here, we discuss various ADRs associated with Lithium
therapy. Research on adverse drug reaction of Lithium has been
focused on various organ systems, including gastrointestinal,
neurological,
renal,
endocrine,
dermatological,
cardiac,
hematological and teratogenic. The prevalence of ADRs has been up
to 81% associated with Lithium therapy [3]. Comparative studies
revealed no significant difference in terms of adverse drug reaction
between multiple and single dosing in patients with Lithium [4].
Most of the ADRs are dose dependent and transient in nature [5].
Data on the exact prevalence of each side effect are not available.
Polyuria
Polyuria is common adverse drug reaction of Lithium treatment in
patients with bipolar disorder. Polyuria has been predicted to occur in
15-40% of all patients treated with Lithium [6]. Polyuria, defined as
quantitively urine output greater than 3 litres daily (24-h). Early study
found that 24-h urine volumes were increased and urinary osmolality
was decreased in patients using Lithium concurrently with
psychotropic medication [7]. More recently, it has been found that
patients treated with both Lithium and unspecified psychotropic drugs
had a lower urinary concentrating capacity and glomerular filtration
rate than patients taking Lithium alone [8]. Most of the study has
found that polyuria may occur within first to the second week of
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initiation of Lithium therapy, but some study showed that polyuria
may occur after one month of Lithium therapy. The mechanism of
polyuria during Lithium therapy remains unclear. Recently, an animal
study has shown that an effect of Lithium in the collecting duct of the
rat to decrease the density of apical water channels (aquaporin-2),
possibly explaining at least some of the Lithium-induced NDI [9].
Nocturia can be a useful marker of polyuria. Up to 68% of patients
report at least 1 urination episode per night. Some animal studies have
determined an effect of Lithium to stimulate thirst very early in the
course of Lithium administration [10]. Long-term Lithium treatment
was also associated with a higher risk of polyuria, but this was not
statistically significant [7]. In some reported patients polyuria was also
in part attributable to Lithium-induced polydipsia [11]. Polyuria may
be persistent or disappear after few months of Lithium therapy.
Reducing the Li+level may mitigate NDI; or a thiazide diuretic, which
can paradoxically reverse polyuria by an incompletely understood
mechanism. Polyuria can be treated with other medications, such as
NSAID. Both thiazides and potassium-sparing diuretics have been
shown to relieve Lithium-induced polyuria [12]. Reports suggest that
the drug amiloride may be particularly beneficial for the treatment of
Lithium-associated polyuria [13].
Polydipsia
Polydipsia is common adverse effect also associated with Lithium
therapy. Primary polydipsia, also known as psychogenic polydipsia
or compulsive water drinking, is an important clinical entity,
affecting patients with severe psychiatric illness [2]. In one case
report of persistent Lithium-induced NDI, the patient drank 20-40
glasses of water per day. The effect of chronic primary polydipsia to
impair urinary concentrating ability in response to dehydration or
vasopressin administration was documented several decades ago
[14]. However, the molecular mechanisms responsible for this
finding had not been elucidated. Polydipsia is treated as similar to
polyuria.
Weight gain
Weight gain is more common ADR of long-term Lithium therapy
[15–17]. In some studies, long-term Lithium therapy has been
associated with modest but significant weight gain, appeared in
between 3 mo to 1 y of initiation of Lithium therapy [15, 18]. A mean
weight gain of more than 10 kg in 20% of patients on long-term
therapy. Those who were obese at the start of the Lithium therapy
were more prone to increases weight gain. In another some study
investigated, mean weight gain of 3-7 kg in 50% of patients, who
were on Lithium therapy, increase gradually over a period of 2-3 mo
[17, 18]. In some study has reported, the weight of patients who
were taking Lithium over a ten-year period, 11 to 65 % gained an
average of 10 kg; weight gains of up to 27 kg have been reported
with protracted exposure in a dose-dependent pattern [16]. The
increase in body weight was statistically significant in both sexes
male and female with a mean weight gain in women of 4.0 kg and 3.8
kg in men. When expressed as percentage body weight gain, there
was a significant sex difference with higher percentage body weight
gain in women [19]. Other Similar studies also found has more
weight gain in women than in men under Lithium therapy [20, 21],
while some other published studies report no sex difference in
weight gain [15, 22]. It is not clear till if female sex alone is a
vulnerability factor, or if gender-specific differences in lifestyle, food
intake or eating behaviour might contribute to these findings.
Nevertheless, body weight gain during Lithium therapy is might be
of greater concern to female patients compared with men.
The mechanism for Lithium-induced weight gain without
hypothyroidism is not known. Several explanations have been
proposed. Lithium often increases thirst and may foster
consumption of high-calorie liquids [15]. Lithium-induced edema
may also be a contributor [23]. Controversial data suggest that
Lithium increases storage of carbohydrates and lipids. Lithium has
been reported to have insulin-like effects on carbohydrate
metabolism. Changes in lipid metabolism, an increase in serum
magnesium and calcium and changes in carbohydrate metabolism
with increased glucose tolerance [24, 25]. Lithium-induced
hypothyroidism could also explain weight accumulations [26].
Weight gain can be a problem with Lithium treatment, but it is less

pronounced than with the most frequently prescribed ‘atypical’
neuroleptics [27].
Tremor
A drug-induced tremor is involuntary shaking due to the use of
medication. Tremor is more common ADR of Lithium treatment in
bipolar disorders [28]. It is important that tremor is one of the
commoner reasons given by patients for discontinuing Lithium
therapy. Tremor has been reported in up to 65% of patients using
Lithium [29, 30]. Tremors occur in the first week during Lithium
treatment, however, it subsided within the next week [31, 32].
Recently it has been found that tremor in patients on long-term
treatment of Lithium therapy has a lower frequency than that of
normal physiological tremor and is likely to have an extrapyramidal
component [33]. Whenever tremor is extremely troublesome,
reducing the Li+level may provide relief. Alternatively, beta blocker
like propranolol in divided doses of 20 to160 mg daily may reduce
the tremor. In rare cases, cessation of Li+therapy is required [34].
Extended-release preparations can reduce tremor. Reducing the use
of caffeine and nicotine can have a positive effect. primidone and
vitamin B6 may be added to help control the tremor [35]. As another
psychotropic, in particular, selective serotonin reuptake inhibitors,
may worsen postural tremor, their necessity must be re-evaluated.
Systemic ADRs
Gastrointestinal ADRs
Gastrointestinal ADRs included Nausea, diarrhoea, vomiting,
abdominal discomfort, loose bowels, excess salivation and dyspepsia
are more common during Lithium therapy in bipolar disorders [36].
These ADRs occurring in 20 to 50% of patients. Generally, those ADRs
may also appear during the first week of Lithium therapy in bipolar
disorders [18, 32]. Initial ADRs are often dose related and are worse at
peak concentrations. These ADRs usually subside with continued
treatment or a temporary reduction or cessation of dosage. If
persistent, cessation of Lithium therapy may be required. Standard
treatments reduce the dose, taking the smaller dose with the meal,
drugs can be taking at bedtime may helpful for reducing
gastrointestinal ADRs. Using extended release preparation can reduce
GIT adverse effect. A temporary reduction is the best management
option if nausea occurs, followed by a more gradual increase dose.
Persistent nausea can be treated with the histamine-2 antagonists,
famotidine or cimetidine [37]. Diarrhoea, vomiting, drowsiness,
muscular weakness, and lack of coordination may be early signs of
Lithium intoxication and can occur at Lithium levels below 2.0 mEq/l.
Dermatological ADRs
Some common dermatological side effects are developed during
Lithium therapy in bipolar patients. Acneform eruption, psoriasis,
folliculitis, hair loss and maculopapular eruption, have been
described as adverse reactions to Lithium therapy. Most patients
observable dermatological ADRs as distressing, and without proper
attention and treatment, there is an increased risk for poor
compliance. Although a meta-analysis study showed no significant
difference in the prevalence of skin disorders between patients
administered Lithium and those given placebo [38]. In controlled
trials study, 3.4–45% of patients treated with Lithium developed
dermatological side effects, mainly acne and psoriasis [39]. Acne is
one of the most common side effects; it can develop within weeks
after initiation of Lithium treatment. The treatment for acne includes
topical salicylic acid or tretinoin preparations [40]. Psoriasis may
develop after a refractory period of a few weeks to several months.
The incidence has been reported to be 1.8–6%. Pre-existing
psoriasis should not be regarded as a contraindication to Lithium
prescription, but patients with a positive family history of psoriasis
should be monitored carefully [41]. Psoriasis in a patient using
Lithium can be managed with topical steroids, vit-D analogs,
keratolytic, or omega-3 fatty acids [42]. A serious rash as a symptom
of Stevens–Johnson syndrome or toxic necrolysis was reported in
0.0 and 0.1% of patients, respectively. Hair loss (alopecia and
telogen effluvium) and a change in the color and structure of the hair
are rather common and distressing side effects of mood-stabilizing
drugs. In a meta-analysis on Lithium toxicity, there was no
significant increased risk of alopecia [38]. On long term use, Lithium
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causes hair loss in at least 10% of patients [43]. If hair loss emerges,
some
authors
recommend
management
without
drug
discontinuation:
hair
care
techniques,
trace
mineral
supplementation, treatment with minoxidil, and hair replacement
pieces [44]. The therapeutic value of these measures remains
unclear. Dose reduction or drug discontinuation almost always leads
to complete hair regrowth [45].
Endocrine ADRs
Endocrine ADRs such as hypothyroidism and hyperparathyroidism
are common during long-term Lithium treatment in bipolar patients
[38,46]. The most sensitive indicator of hypothyroidism is a
persistent and significant rise in serum thyrotrophin (TSH). Lithium
inhibits thyroid hormone secretion by several different mechanisms.
In the majority of patients, compensatory mechanisms operate and
prevent the development of hypothyroidism. Some studies
suggested that the risk of developing Lithium-induced
hypothyroidism increases with the duration of treatment. The mean
duration of Lithium treatment was relatively long, at 6.9 y. However,
another study suggested, that the duration of treatment was not
associated with an increase in the risk of developing
hypothyroidism. Risk factors for the development of hypothyroidism
include elevated thyroid autoantibody or TSH at baseline, family
history, middle age, high Lithium concentration, an iodine deficiency
and cigarette smoking [5]. The prevalence of thyroid autoantibodies
among Lithium-treated patients varies across studies and may be
more associated with the affective disorder than with Lithium [47].
Hypothyroidism is more common and is seen in more frequently in
women than in man [48]. Women, especially those beyond the age of
40, more often present with thyroid autoimmunity [49], which
renders them especially at risk for Lithium-induced hypothyroidism
[50, 51]. Most patients are diagnosed with hypothyroidism in the
first years of Lithium treatment [3, 52]. Many studies have been
reported, That the wide range of prevalence rate of hypothyroidism
of 0–34% in Lithium-treated patients [51, 53–56]. Up to 2% of
Lithium-treated patients require treatment with levothyroxine
[50,51]. Monitoring of the clinical symptoms provides useful
guidance for the treatment, in addition to values of thyroid
stimulating hormone or free T4, as management of even subclinical
hypothyroidism may improve the outcomes among bipolar patients
[57].
Renal ADRs
Lithium-induced renal ADRs include Polyuria, Polydipsia and Acute
Lithium intoxication renal effects such as renal insufficiency, acute
renal failure, chronic tubulointerstitial renal disease, and NDI. The
latter two are discussed here, as these tend to be insidious and are
more relevant to safety monitoring, in contrast to the usually acute
presentation of Lithium toxicity. Renal safety monitoring is
additionally important due to the heightened risks of Lithium
toxicity in the presence of impaired renal function. NDI is the most
common renal ADR of Lithium therapy with normal or elevated
concentrations of the antidiuretic hormone vasopressin. Patients
present with polyuria and polydipsia due to a urinary concentrating
defect, which can leads to significant volume depletion. The NDI is
because of the insensitivity of the collecting ducts to exogenous and
endogenous vasopressin, at the level of cellular vasopressinsensitive adenylate cyclase activity [58]. Experimental studies have
shown, that the development of NDI involves chronic treatment with
Lithium results in a marked reduction in the vasopressin-regulated
water channel aquaporin-2, expressed on the apical plasma
membrane of principal cells of the collecting ducts of the nephron
and a marked inhibition of water reabsorption, even when serum
Lithium levels in therapeutic range [58]. The incidence of NDI
among Lithium-treated patients variable in different studies with an
estimated prevalence of 20 to 87% [59–61]. Clinically established
NDI has been found in about 12% of all patients with Lithium
therapy [61, 62]. Many studies have shown, that major risk factors
such as duration of treatment, blood Lithium level, dose of Lithium,
slow release formulation, clinical non-response and frequency of
acute Lithium intoxications affecting the incidence and severity of
urinary concentrating defects in Lithium-treated patients, while
some other study found that the duration of Lithium treatment and

plasma concentrations were not affecting the urinary concentrating
defect [63]. A urinary concentrating defect may occur as early as 2 to
4 mo after the commencement of Lithium [6], but it becomes more
evident after chronic treatment [64, 65]. NDI may develop even after
cessation of Lithium therapy. After 15 y of Lithium treatment,
virtually all patients have an irreversibly reduced maximum urinary
concentration capacity [64, 66, 67]. On average, the glomerular
filtration rates are reduced by–6.22 ml/min over a mean
observation time of 1 y, and the urinary concentrating ability
reduces by 15% of normal maximum [38]. One study suggests an
association between the duration of Lithium treatment and the
degree of persistence of hyperkalemia. Because Hyperkalemia could
exacerbate Lithium-induced NDI. This ADR clinically very important
because patients with Lithium-induced NDI must maintain their oral
fluid intake to keep up with their urinary losses to avoid becoming
volume-depleted. Because of the risk of volume depletion, some
nephrologists recommend treating Lithium-induced NDI to reduce
urine volume. One of the treatment options is to reduce Lithium
dosage to achieve a serum level of 0.4 to 0.8 mEq/l [6]. By reduce
Lithium dosage, it can reduce the polyuria and polydipsia and can be
controlled psychiatric symptoms [6]. Another approach is to treat
the patient with thiazide diuretics. However, thiazides may cause
volume depletion since the patient must consume a sodiumrestricted diet for thiazide diuretics to be effective. Thiazides may
also cause hypokalemia, and it can exacerbate NDI [6]. One recent
case report has shown, that the successful use of indomethacin for
the treatment of Lithium-induced polyuria and NDI [25]. However,
the long-term use of any NSAID for polyuria has not been tested and
may increase serum Lithium levels by decreasing GFR. Amiloride is
currently the treatment of choice for Lithium-induced NDI [6].
Amiloride has additional advantages over the conventional
treatment of NDI using thiazide diuretics, that it can significantly
reduce urine volume when administered chronically to Lithiumtreated patients. The action of amiloride on ADH-mediated water
transport seems specific in as much as it is capable of reduce
Lithium uptake into cells since it blocks Lithium transport by the
amiloride-sensitive epithelial sodium channel. In addition, amiloride,
by conserving potassium, obviates the need for potassium
supplementation that is usually required to prevent hypokalemia
when thiazides are used to treat Lithium-induced polyuria.
Interstitial Nephritis is another ADR of a patient treated with Lithium.
In several studies in which renal biopsies were performed in Lithiumtreated patients, abnormal biopsy results were found that were
consistent with chronic interstitial nephritis [6]. These biopsy findings
included tubular atrophy and dilation, sclerotic glomeruli, cyst
formation, and cortical and medullary fibrosis [6]. The issue of
whether Lithium poses a serious risk for chronic interstitial nephritis
and renal failure is unresolved. Some studies reports of a Lithiumassociated nephrotic syndrome, which is considered as a very rare and
reversible ADR. In most of these patients, minimal change disease was
observed to have a good prognosis after discontinuation of Lithium.
The most important approach is to monitor serum creatinine level of
Lithium-treated patients and to maintain serum Lithium level as low
as possible to reduce the risk of nephrogenic ADR while controlling the
patient's psychiatric symptoms. Renal function must be monitor
carefully throughout the course of treatment with Lithium since the
development of NDI and chronic interstitial nephritis is often
irreversible, even when Lithium therapy is discontinued [68].
Throughout Lithium prophylaxis, it is essential to monitor renal
function and Lithium levels at regular intervals, keeping Lithium levels
as low as possible and avoiding intoxication.
Cardiac ADRs
Lithium in toxic doses can cause a toxic effect on cardiac. The study
has been reported, even at therapeutic doses, Lithium can cause
apparently benign and reversible ECG changes consisting of T-wave
flattening in patients without pre-existing cardiac disease [69]. Some
studies have been reported Lithium can cause the Sinoatrial block in
three patients, two of whom had pre-existing cardiac diseases [70–
72]. Another patient developed first-degree atrioventricular block
on Lithium and trifluoperazine [73]. Another study reports
aggravation of ventricular ectopic beats in three of seven patients by
Lithium therapy [74].
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Cognitive impairments
Cognitive impairment can be distressing for patients and may
hamper their compliance to treatment. Several studies have been
demonstrated that patients with bipolar disorder have impaired
functioning across a range of cognitive domains, even after
resolution of mood symptoms, independent of pharmacological
treatment [75, 76]. Pharmacotherapy, especially Lithium, has been
associated with a poorer cognitive performance [77, 78]. Some study
shows, the cognitive function of bipolar patients on Lithium was to
be associated with a poorer test performance on tests of memory
and motor speed [79], and some comparative study, the cognitive
function of bipolar patients on Lithium with controls shows there
was no difference in cognitive testing as measured by Bhatia Battery
test, PGI memory scale, and Bender Gestalt test [34]. Early studies,
who took Lithium themselves, did not indicate any serious
disturbances in function, even when the drug was taken at high
doses. Another study shows that Lithium therapy had no deleterious
effects on cognition [80]. In a study on elderly euthymic bipolar
patients treated with Lithium, cognitive impairment on several
cognitive domains was demonstrated; however, when other risk
factors (age and cardiovascular diseases) were taken into account,
Lithium was no longer associated with a poorer cognitive
performance [33]. Some studies reported that Lithium treatment
was associated with a reduced prevalence of Alzheimer’s disease in
patients with bipolar disorder [81, 82]. The management of
cognitive complaints in bipolar patients is challenging, treatable
causes such as clinical or subclinical hypothyroidism should be
addressed first. The slowing of cognitive performance can respond
well to dose reduction and/or be enhancing thyroid function [83].
Neurocognitive evaluation should be considered in bipolar patients
to evaluate the treatment impact on neurocognition [84] better.
Patients may benefit from cognitive remediation therapies
combined with lifestyle changes. Some well-established strategies
within cognitive psychology for memory improvement are as
follows: focus attention (free oneself from television and other
distractions), elaborate and rehearse information, use of mnemonic
devices (for example associate something to remember with an item
one is familiar with), and visual concepts.
Sexual adverse effects
Sexual side effects of Lithium can be either primary or secondary
[85]. Lithium appears to have minor effects on sexual function. In an
earlier study, 14% of bipolar patients on Lithium monotherapy
reported a negative effect [86]. The most frequent complaint in men
and women is a decreased sexual desire [86–88], although a study
on men concluded that the degree of sexual dysfunction was neither
a source of distress nor of noncompliance [87]. Specific
recommendations to manage Lithium-induced sexual dysfunctions
are lacking. A correlation between sexual side effects and serum
levels of Lithium could not be demonstrated [86], however, thriving
for the lowest effective level is always advisable. Switching to
another stabiliser is an option that should be considered with great
care. A number of pharmacological agents [cyproheptadine,
yohimbine, amantadine, bethanechol, neostigmine, and PDE-5blockers have been recommended in the treatment of specific
dysfunctions, but apart from the PDE-5-blockers, the clinical
experience with these drugs in these indications is limited.
Physicians and patients should be encouraged to discuss sexual side
effects in order to increase compliance and quality of life.
Teratogenic adverse effects
Based on retrospective reports, Lithium is thought to have a high
teratogenic risk [89,90]. Although exposure to Lithium in the first
trimester does have a 10–20 times greater relative rate of
cardiovascular malformations (especially Ebstein’s anomaly)
compared with the general population, the absolute risk is low (B1
of 1000 infants). The evidence that exposure to Lithium is
teratogenic is quite weak, and the risk has been overestimated [38].
Treatment and preventive measures
Psychoeducation should include information on ADRs and their
management and should also clarify the general beliefs about

medication. Most of the ADRs subside with continued treatment or a
temporary reduction of dosage of Lithium. Mood state and serum
levels were independently associated with the prevalence and
severity of the reported ADRs [52]. Therefore, it is recommended to
keep the dose and serum levels as low as clinically possible, without
losing efficacy by lowering the dose below the therapeutic range, to
prevent ADRs in patients on long-term treatment. If general
measures are insufficient, specific additional treatment can be
offered. Extended-release preparations can reduce tremor. Reducing
the use of caffeine and nicotine can have a positive effect. B-blockers
and vitamin B6 are effective in reducing tremor [35]. Coated or
slow-release tablets appear to be better tolerated. Initial slowly
increase dose is the best the option to prevent initial nausea. If
nausea occurs, a temporary dose reduction is the best management
option, followed by a more gradual increase. Persistent nausea can
be treated with the histamine-2 antagonists, famotidine or
cimetidine [37]. Dietary counselling and exercise programs is the
therapeutic options to reduce weight [91], even before starting
Lithium therapy. Switching to CBZ or lamotrigine therapy may be
considered if clinically appropriate. In the case of hypothyroidism,
up to 2% of Lithium-treated patients require treatment with
levothyroxine [50, 51]. Reducing the Lithium level may mitigate NDI
or Amiloride at a concentration of 5–20 mg/day is the acute
treatment of NDI [92, 93]. Induction of increased potassium levels
can be managed with potassium binders such as Sorbisterit. Polyuria
can be treated with other medications, such as NSAID, diuretics and
amiloride have been shown to relieve Lithium-induced polyuria
[12]. Polydipsia is treated as similar to polyuria. The treatment for
acne includes topical salicylic acid or tretinoin preparations [94].
Psoriasis in a patient using lithium can be managed with topical
steroids, vitamin D analogs, keratolytic, or omega-3 fatty acids [95].
In the case of hair loss, dose reduction or drug discontinuation
almost always leads to complete hair regrowth [96].
Therapeutic drug monitoring (TDM)
Lithium has a narrow therapeutic index hence therapeutic drug
monitoring (TDM) is necessary. Lithium can cause many ADRs
depending on the dose and duration in bipolar disorder. There for
Lithium should be started at low dose and titrated to achieve a
therapeutic level. The recommended therapeutic range for serum
Lithium is 0.4-1.2 Mmol/l on samples taken 12 h after the preceding
dose. ADRs and Signs of toxicity often occur when Lithium plasma
concentration is greater than 1.5 mmol/l. However, it may occur at
therapeutic plasma levels in older people. The usual initial dose of
Lithium is 400 mg for adults and 200 mg for older people. The dose
of Lithium may gradually increase to 200 mg according to response
and ADRs profile. Serum Lithium level less than 1.5 mmol/l-mild
toxicity, greater than 1.5 mmol/l-moderate toxicity and greater than
2.0 mmol/l–severe toxicity. Hence, Therapeutic drug monitoring is
required when Lithium using in treatment for acute and chronic
bipolar disorder.
We have concluded that Lithium has mainstay treatment option for
the acute and prophylactic of bipolar disorder. Lithium has the
narrow therapeutic index, hence, Lithium can cause many ADRs
depending on the dose and duration of the treatment in bipolar
disorder. Even at the therapeutic range, 50 to 80% of the patient
experience some mild to moderate ADRs, although, some are would
be characterised as moderate or severe. The most common ADRs
includes polyuria, polydipsia, tremor and weight gain, etc. Other
common ADRs Gastric upset include Nausea, Vomiting, Diarrhea,
Abdominal Pain, Ataxia, and Dizziness, etc. ADRs are often occurred
at in between first week to six weeks at the initiation of Lithium
therapy in bipolar disorder when serum Lithium level is rising at the
peak levels. Most of the ADRs are often may disappear later next
week if persistent, may do better on slow-releasing preparation;
alternatively, the dosage of Lithium can be reduced, so that
administered more frequent smaller doses. Other ADRs include
Hypothyroidism, NDI, Hyperparathyroidism, Dermatological like
Acne, Skin rash, Hair loss, Renal Intoxication, Sexual dysfunction,
Impaired cognitive state, Cardiac, etc. occurs during the long term
Lithium therapy, after six weeks from the initiations of Lithium
therapy. Lithium intoxication may occur serum level greater than
2.00 mmol/l. Certain symptoms tend to occur early in treatment
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whilst others are of later onset; disturbance of one physiological
system may tend to be associated with disturbances in one or more
other systems; ADRs of one kind may be of frequent occurrence,
whereas others are encountered only rarely. Hence, therapeutic
drug monitoring associated with dose and duration of Lithium is
required when starting of Lithium treatment in a patient with
bipolar disorder.
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