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Narrative Review

Lithium Neurotoxicity Due to 
Second-Generation Antipsychotics 
Combined With Lithium:
A Systematic Review
Ivan Netto, MBBS, MDa,b,*; Vivek H. Phutane, MBBS, MD, 
FRANZCPc,d; and Bipin Ravindran, MBBS, MD, FRANZCPe

ABSTRACT
Objective: To study cases of lithium neurotoxicity (LN), both reversible 
(RLN) and irreversible (ILN), due to second-generation antipsychotics (SGAs) 
combined with lithium.

Data Sources: A comprehensive search was conducted in MEDLINE, PsycINFO, 
EMBASE, and the Cochrane Library from their inception to July 31, 2017.

Study Selection: Free terms and MeSH headings were combined as follows: 
[(lithium) AND (adverse events OR safety OR side effects OR neurotoxicity OR 
neurologic manifestations OR central nervous system) AND (risperidone OR 
paliperidone OR olanzapine OR aripiprazole OR clozapine OR quetiapine OR 
ziprasidone OR amisulpride OR asenapine OR lurasidone OR iloperidone)]. Only 
English-language articles reporting about LN due to SGAs combined with 
lithium were selected.

Data Extraction: The age, sex, diagnostic categories, clinical features, lithium 
doses, serum lithium levels, antipsychotic dosages, causative factors, and 
preventive measures of 11 cases of LN (8 RLN and 3 ILN) due to the lithium 
and SGA combination were extracted.

Data Synthesis: Forty-five percent of patients were aged > 60 years. The 
diagnostic categories were schizoaffective disorders, bipolar disorders, and 
schizophrenia. Cases of RLN presented as an acute brain syndrome, which 
recovered completely. Cases of ILN presented as a chronic brain syndrome 
and only partially recovered. The lithium doses in 9 cases were < 1,200 
mg/d. The serum lithium levels in 2 cases in each of the groups were > 1.7 
mEq/L. The SGAs implicated were clozapine, risperidone, aripiprazole, 
and quetiapine. One patient with RLN received 2 different first-generation 
antipsychotics and 1 patient with ILN received 2 different SGAs with lithium. 
Both groups had patients with medical comorbidities who were taking 
prescription medication.

Conclusion: LN, both reversible and irreversible, due to SGAs combined with 
lithium presents with certain causative factors and a clinical profile. Early 
detection and prompt management will help prevent LN.
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L ithium neurotoxicity (LN) may be of 2 types: reversible 
(RLN) or irreversible (ILN). Most authors define RLN 

as a complete recovery 2 months after an episode of lithium 
toxicity, whereas those patients who recover partially or 
with permanent neurologic sequelae are classified as 
having ILN.1–3

Lithium toxicity may be of the following subtypes: 
acute, acute-on-chronic, or chronic. Lithium has a narrow 
therapeutic range, and patients vary in their response to 
therapeutic dosing.4,5 In lithium-naive patients, acute 
toxicity caused by accidental or intentional overdose 
presents with gastrointestinal and cardiac symptoms, and 
neurologic symptoms develop later.4,5 Acute-on-chronic 
toxicity occurs with acute overdose in patients on long-
term lithium treatment, and the presentation is a more 
severe form of acute toxicity.4,5 Chronic toxicity occurs 
insidiously during long-term lithium treatment when 
serum lithium levels may be in the therapeutic range. 
These patients develop mainly neurologic symptoms 
and sometimes only partially recover.4,5 The distinction 
between acute-on-chronic and chronic toxicity is often not 
so clear and difficult to establish.4,5 The Amdisen Scale5–7 
is a useful tool for the assessment of the severity of lithium 
toxicity.

Schou8 was the pioneering researcher to report LN and 
its long-lasting neurologic sequelae. Lithium toxicity is 
common in the elderly, with an annual incidence of 1.5%.9 
In 1.3%–4% of these cases, there is also acute kidney 
damage and renal toxicity, which usually resolve within 
12 months, but some renal impairment may be more 
sustained.9–11

Some of the proposed risk factors for LN are nephrogenic 
diabetes insipidus, age > 50 years, thyroid dysfunction, and 
impaired creatinine clearance.12 Dehydration and volume 
depletion may cause lithium toxicity due to increased 
sodium and lithium reabsorption.13,14 Medications such as 
angiotensin-converting enzyme inhibitors, angiotensin II 
receptor blockers, thiazide diuretics, and nonsteroidal anti-
inflammatory drugs increase renal sodium reabsorption 
and raise serum lithium levels.13–15 Cardiovascular disease 

Clinical Points
■■ Treatments for schizophrenia and bipolar disorders 

are now converging, and current evidence supports 
combining 2 drugs with 2 different mechanisms of 
action; however, patients receiving lithium and second-
generation antipsychotics (SGAs) together can develop 
lithium neurotoxicity.

■■ High-risk groups on the lithium and SGA combination are 
elderly patients, those with medical comorbidities, and 
those on other prescription medication.

■■ Clinicians can help potentially prevent lithium 
neurotoxicity by reducing the dose of lithium and SGA 
when both are prescribed together along with early 
detection, prompt management, careful prescribing, and 
psychoeducation of patients and caregivers.

such as congestive cardiac failure may also precipitate lithium 
toxicity by decreasing lithium delivery to the kidneys, the 
only site of its excretion.13

As the evidence for the use of lithium increases, 
paradoxically, there is a decrease in its use.16 As there is a delay 
in the onset of the therapeutic effects of lithium, especially 
in agitated patients, lithium is sometimes combined with 
antipsychotics and anticonvulsants.17–24 In the past, lithium 
was combined with first-generation antipsychotics (FGAs).1–3 
However, recently, lithium is more commonly combined 
with second-generation antipsychotics (SGAs).23,24 This 
combination has become an area of caution and concern.

In reviews published on RLN and ILN, most authors1–3 
based their opinions on individual case reports and hospital 
records. However, to our knowledge, no review describes 
the clinical presentation of both RLN and ILN due to the 
combination of lithium and SGAs. Hence, we studied 
the clinical presentation of cases of LN (reversible and 
irreversible) due to the SGA and lithium combination. 
We also studied the causes of and preventive measures to 
avoid LN. This review has important clinical implications 
for psychiatric management, training of mental health 
professionals, and further research for patients receiving a 
combination of lithium and SGAs.

METHODS

Studies were identified from a comprehensive search of 
the electronic databases in MEDLINE, PsycINFO, EMBASE, 
and Cochrane Library from their inception to July 31, 2017. 
We combined free terms and MeSH headings as follows: 
[(lithium) AND (adverse events OR safety OR side effects 
OR neurotoxicity OR neurologic manifestations OR central 
nervous system) AND (risperidone OR paliperidone OR 
olanzapine OR aripiprazole OR clozapine OR quetiapine OR 
ziprasidone OR amisulpride OR asenapine OR lurasidone OR 
iloperidone)]. The search was limited to English-language 
human studies. Further studies were collected through 
manual searches, discussion with experts in the field, and 
review of references of relevant articles. The Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis25 
flow diagram indicates the flow of information through 
search and study selection processes (Figure 1).

Two reviewers (I.N. and V.H.P.) independently searched 
and extracted the data. Disagreements were resolved through 
discussion. Only articles reporting on LN due to SGAs 
combined with lithium were selected. All cases of LN in 
adults, irrespective of their age, sex, ethnicity, functioning 
level, and inpatient or outpatient status, were included. Cases 
of LN due to SGAs combined with lithium with insufficient 
data and no clear outcome of reversibility or partial recovery 
from LN and cases reporting minor neurologic side effects of 
lithium were excluded.

The data from the included studies were extracted 
according to the following criteria: author, year of publication, 
age, sex, diagnostic categories, lithium dosages, serum 
lithium levels, investigations, clinical features (physical and 
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Figure 1. PRISMA Flow Diagram Indicating the Flow of Information Through 
the Search and Study Selection Process
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mental), and causes and preventive measures. The results 
obtained were tabulated.

RESULTS

A total of 137 studies were retrieved through a systematic 
search. Nine other studies were selected from the references 
of those studies. A total of 82 articles remained after removing 
duplicates, which were also screened. Of the 82 articles, 
64 did not meet the eligibility criteria. The remaining 18 
articles were assessed for eligibility, but 7 were excluded after 
scrutinizing the full text of each of the 18 articles. A total of 
8 studies5,26–32 with 11 cases of LN due to the lithium and 
SGA combination were included in the systematic review.

Of the 11 cases studied, 8 were cases of RLN and 3 were 
cases of ILN. Of the 8 cases of RLN, there were 4 case reports 
of individual patients and 1 case series of 4 patients.26–30 Of 
the 3 cases of ILN, all were reports of individual cases.5,31,32 
None of the studies reported receiving any grants or financial 
support.

Year of Publication
RLN. Eight cases were published during the period 

1992–2015.26–30 
ILN. Three cases were published during the period 2010–

20145,31,32 (Tables 1–3).

Age
RLN. The age of patients ranged from 27 to 78 years. Of 

8 cases,28–29 2 were elderly patients aged 75 and 78 years.
ILN. The age of patients ranged from 56 to 69 years.5,31,32 

Of 5 cases, 45.5% were aged ≥ 60 years (Tables 1–3). 
Natural aging increases the risk for lithium toxicity. Due 

to decreased estimated glomerular filtration rate, the lithium 
dose required to achieve a given therapeutic serum level may 
decrease 3 times between the ages of 40 and 95 years.11

Sex
RLN. The RLN group included 3 men and 5 women.26–30 
ILN. The ILN group included 1 man and 2 women. 
Thus, of a total of 11 cases of LN, 7 were women and 4 

were men5,31,32 (Tables 1–3). Two reviews have also reported 
a greater number of female cases of LN in the literature.1,3

Diagnostic Categories
RLN. Of the 8 cases of RLN, 2 had bipolar disorders, 4 

had schizoaffective disorder, and 2 had schizophrenia.26–30 
ILN. Of the 3 cases of ILN, 1 had a bipolar disorder and 

2 had schizoaffective disorders5,31,32 (Tables 1–3). 
Diagnostic classification was reported in only 1 study,32 

which used the ICD-10 diagnostic classification. Psychiatric 
diagnosis does not seem to be a factor related to the 
development of lithium toxicity.1–3
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cerebri, or Creutzfeldt-Jakob–like syndrome have also 
been reported.33–40

Clinical Features: Mental
RLN. Most cases of RLN presented as an acute 

organic brain syndrome (delirium), and patients later 
recovered completely.26–30 

ILN. Cases of ILN presented initially as an acute 
brain syndrome, but patients later developed a chronic 
brain syndrome and only partially recovered from 
LN5,31,32 (Tables 1–3). Similar findings have also been 
found in other studies.1–3

Investigations
RLN. Five cases of RLN showed laboratory 

investigations within normal limits.26–30 In 3 cases, no 
laboratory results were reported (Table 2).26 

ILN. Cases of ILN showed abnormal hemogram, renal 
function, electrocardiogram, electroencephalogram 
(EEG), and computed tomography findings.5,31,32 

One patient’s EEG findings showed Creutzfeldt-
Jakob–like syndrome,29 and another showed RPLS on 
magnetic resonance imaging30 (Table 3). Abnormal 
EEG findings are important indicators of early  LN 
according to some authors.41

Lithium Dosage
RLN. The doses of lithium ranged from 600–1,200 

mg/d (Table 2).26–30 
ILN. The doses of lithium ranged from 300–1,200 

mg/d (Table 3). 
Most cases had lithium dosages < 1,200 mg/d in both 

groups.5,31,32 In 1 case each of RLN and ILN, the dose 
was not reported.30,32 Neuroleptic-induced LN is dose 
dependent and has been highlighted by some authors.42

Serum Lithium Levels
RLN. The serum lithium levels ranged from 0.7–4.2 

mEq/L. In 6 cases of RLN, serum lithium levels were 
< 1.5 mEq/L, but in 2 cases they were 1.7 and 4.2 mEq/L 
(Table 2).26–30 

ILN. The serum lithium levels in 2 cases were 2.5 
and 2.6 mEq/L, and in 1 case the level was not reported 
(Table 3).

Generally, serum lithium levels of 1.0–1.5 mEq/L 
have been recommended for the treatment of acute 
manic episodes and levels of 0.8–1.0 mEq/L for the 
prophylaxis of bipolar mood disorders.43 Severe 
intoxication occurs at serum lithium levels > 3 mEq/L, 
and serum lithium levels > 5 mEq/L can be fatal.44

In the age group ≥ 60 years, the serum lithium levels 
were 1.47, 1.7, and 4.2 mEq/L in cases of RLN and 
2.5 mEq/L in a case of ILN.28–31 In 1 case of ILN, the 
serum lithium level was not reported.32 Three patients 
had medical comorbidities and were on prescription 
medication.29–31 In the age group < 60 years, in cases of 
RLN, 3 had a serum lithium level of 0.7 mEq/L26 and 2 

Table 1. Characteristics of Study Populationsa

Characteristic
RLN ILN Total 

(Cases) % (Cases) % (Cases) %
Year of study

≥ 1990 (4) 50.0 0 (4) 36.4
≥ 1995 (1) 12.5 0 (1) 9.1
≥ 2000 0 0 0
≥ 2005 (1) 12.5 0 (1) 9.1
≥ 2010 (1) 12.5 (2) 66.7 (3) 27.3
≥ 2015 (1) 12.5 (1) 33.3 (2) 18.2

Age, mean, yb

≥ 20 (1) 12.5 0 (1) 9.1
≥ 30 (3) 37.5 0 (3) 27.3
≥ 40 0 0 0
≥ 50 (1) 12.5 (1) 33.3 (2) 18.2
≥ 60 (1) 12.5 (2) 66.7 (3) 27.3
≥ 70 (2) 25.0 0 (2) 18.2

Sex
Male (3) 37.5 (1) 33.3 (4) 36.4
Female (5) 62.5 (2) 66.7 (7) 63.6

Diagnostic categories
Bipolar (2) 25.0 (1) 33.3 (3) 27.3
Schizoaffective (4) 50.0 (2) 66.7 (6) 54.5
Schizophrenia (2) 25.0 0 (2) 18.2

Lithium dose, mg/dc

≥ 300 0 (1) 33.3 (1) 9.1
≥ 600 (2) 25.0 0 (2) 18.2
≥ 900 (2) 25.0 0 (2) 18.2
≥ 1,200 (3) (1) 33.3 (4) 36.3
≥ 1,500 0 0 0

Serum lithium level, mEq/Ld

≥ 0.4 (3) 37.5 0 (3) 30.0
≥ 0.8 (1) 12.5 0 (1) 10.0
≥ 1.2 (2) 25.0 0 (2) 20.0
≥ 1.6 (1) 12.5 0 (1) 10.0
≥ 2.0 0 0 0
≥ 2.4 0 (2) 66.7 (2) 20.0
≥ 2.8 0 0 0
≥ 3.2 0 0 0
≥ 3.6 0 0 0
≥ 4.0 (1) 12.5 0 (1) 10.0

SGAs in combination with lithium
Clozapine (5) 62.5 0 (5) 41.7
Risperidone (1) 12.5 (2) 50.0 (3) 25.0
Aripiprazole (1) 12.5 (1) 25.0 (2) 16.7
Quetiapine (1) 12.5 (1) 25.0 (2) 16.7

aThe number in parentheses is the number of cases; the percentage represents 
the percentage or mean percentage for patients within that study. 

bTotal cases > 60 years = 45.5%.
cLithium dose not reported in 1 case of RLN and 1 case of ILN.
dSerum lithium level not reported in 1 case of ILN.
Abbreviations: ILN = irreversible lithium neurotoxicity, RLN = reversible lithium 

neurotoxicity, SGA = second-generation antipsychotic.

Clinical Features: Physical
RLN. Cases of RLN presented with pyramidal, extrapyramidal, 

and cerebellar signs, and patients recovered completely.26–30 One 
patient developed reversible posterior leukoencephalopathy 
syndrome (RPLS; Table 2).30 

ILN. Cases of ILN presented with pyramidal signs, 
extrapyramidal signs, cerebellar signs, choreoathetoid movements, 
Creutzfeldt-Jakob–like syndrome, neuroleptic malignant–like 
syndrome, cognitive deficits, ocular signs, and impaired frontal 
lobe functions, and patients recovered partially5,31,32 (Table 3). 

Cerebellar signs have been reported by some authors in cases 
of RLN.1–3 One author8 maintained that cerebellar signs do not 
occur in acute lithium toxicity. Cases presenting as a serotonin-
like syndrome, neuroleptic malignant syndrome, pseudotumor 
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had a level of 1.0 mEq/L,26,27 and in a case of 
ILN, the level was 2.6 mEq/L.5 One author11 has 
recommended monitoring of serum lithium 
levels at 3-month intervals in the elderly due 
to the high risk for development of LN. The 
lithium toxicity occurring at low or therapeutic 
serum lithium levels has been referred to as 
paradoxical or pathological LN.43,45,46

Dosages of SGA Medications
All patients received oral SGA medication. 
RLN. Clozapine dosages were 900 mg/d in 4 

cases26 and 200 mg/d in another.27 In 1 case,28 
the risperidone dose was 2 mg/d. In another 
case,29 the aripiprazole dose was 5 mg/d. The 
dose of quetiapine was not reported in 1 case 
(Table 2).30 

ILN. One patient received aripiprazole 
30 mg/d,31 1 patient received risperidone 
6 mg/d,32 and 1 patient received an SGA 
combination of risperidone 2 mg/d and 
quetiapine 300 mg/d (Table 3).5 Some 
authors42 have emphasized that the dosage of 
the antipsychotic, not the serum lithium level 
or lithium dose, predicts neurotoxicity.

Medical Comorbidities
RLN. The RLN group had 3 cases with 

medical comorbidities. One patient had 
tardive dyskinesia,26 1 had parkinsonism 
and diabetes,29 and 1 had hypertension, 
hypothyroidism, diabetes mellitus, and chronic 
obstructive airway disease30 (Table 2).

ILN. One patient with ILN had vascular 
dementia, fever, and dehydration31 and another 
had chronic renal failure5 (Table 3). 

It has been cautioned that medical 
comorbidities such as thyroid dysfunction, 
diabetes insipidus, dehydration, renal disease, 
cardiovascular disease, and preexisting central 
nervous system disease may lead to LN.5–15

Other Medication
RLN. One patient received levodopa29 

and another hydrochlorothiazide, valsartan, 
levothyroxine, and glimepiride30 along with 
the FGAs pipamperone and chlorprothixene 
(Table 2). 

ILN. One patient received divalproex, 
clonazepam, and trazodone31 and another 
received ibuprofen and lisinopril5 (Table 3). 

The risk factors for LN include medications 
commonly prescribed, such as nonsteroidal 
anti-inflammatory drugs, diuretics, 
angiotensin-converting enzyme inhibitors, and 
angiotensin II receptor blockers, which have 
been reported in some studies.12–15
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Lithium Neurotoxicity When Combined With SGAs

Preventive Measures
Various measures to prevent LN due to the lithium and 

SGA combination have been suggested in light of clinical 
findings. When combining lithium with SGAs, a decrease 
in the dose of the antipsychotic as well as a lower dose of 
lithium is recommended.27,32 A special caution in the elderly 
is advised. In addition to serum lithium level, renal function 
monitoring has also been recommended in the elderly.9–12 
Some authors5 have recommended that clear guidelines 
should be made available regarding the use of renal dialysis 
and other procedures in the management of LN.

DISCUSSION

This review is the first to examine the clinical presentation 
of cases of LN, both reversible and irreversible, due to SGAs 
combined with lithium. A total of 11 cases of LN due to 
lithium plus SGA combinations were evaluated. Eight were 
reversible and 3 irreversible.5,26–32

The most important hypotheses for neurotoxicity due to 
the lithium and SGA combination is increased dopamine 
receptor blockage. Both FGAs and SGAs cause postsynaptic 
blockade of brain dopamine D2 receptors with the exception 
of aripiprazole, which is a D2 receptor partial agonist.47 Most 
SGAs differ from FGAs pharmacologically in that serotonin 
5-HT2 receptor binding exceeds their affinity for dopamine 
D2 receptors, whereas in FGAs this is generally not the case.48 
SGAs also have loose D2 receptor binding, rapid dissociation 
rates, and preferential binding of drugs to receptors in limbic 
and cortical brain regions rather than striatal areas.49,50 The 
interaction of the serotonergic effects of lithium and SGAs 
has also been postulated as a potential mechanism for LN.26 
Lithium appears to affect multiple neurotransmitter systems 
and inhibits postsynaptic dopamine release. Some authors 
have also highlighted “the two-pronged effect” of lithium 
and SGAs when combined together, resulting in profound 
dopamine hypofunctionality as a causative mechanism for 
LN.32

Similarities and Differences in Cases of RLN and ILN 
Due to SGAs

RLN and ILN have no specific association with age or 
sex distribution. RLN was seen in schizophrenia and bipolar 
and schizoaffective disorders, whereas ILN was seen only 
in bipolar and schizoaffective disorders. Patients with 
RLN developed an acute brain syndrome and recovered 
completely, and patients with ILN developed a chronic 
brain syndrome with partial recovery. Cerebellar signs in 
RLN recovered completely, whereas those of ILN did not 
recover. One patient with RLN developed Creutzfeldt-
Jakob–like syndrome and another RPLS.29,30 Investigations 
in cases of RLN were normal, whereas those in ILN showed 
abnormalities. In both groups, the lithium doses in all cases 
of LN were less than 1,200 mg/d (lithium dosage was not 
reported in 2 cases). Serum lithium levels in 2 cases of RLN 
were 1.7 and 4.2 mEq/L and in 2 cases of ILN were 2.5 and 
2.6 mEq/L. One RLN patient received 2 different FGAs along 

with the lithium and SGA combination.30 One ILN patient 
had received a combination of 2 different SGAs along with 
lithium.5 Both groups had cases with medical comorbidities 
who were also receiving other prescription medication that 
was a contributing factor for the development of LN.

Limitations
The data were secondary and heterogeneous in nature. 

A few studies did not report certain data such as lithium 
doses and serum lithium levels. The most significant 
serum lithium level with a temporal relationship to the 
onset of lithium toxicity was chosen in some studies that 
reported different serum lithium levels.

CONCLUSIONS

The following clinical profile emerges after evaluating 
11 cases of LN, of which 8 were cases of RLN and 3 of 
ILN due to the lithium and SGA combination. Forty-
five percent of cases were aged ≥ 60 years. There were 
more female cases compared to males. The diagnostic 
categories in both RLN and ILN were schizoaffective 
disorders and bipolar disorders, but 2 patients with 
RLN had schizophrenia. None of the cases were of the 
acute subtype with an acute onset due to an accidental 
or intentional overdose, but all were acute-on-chronic 
or chronic subtypes with an insidious or gradual onset. 
The clinical features in cases of RLN were those of an 
acute brain syndrome with pyramidal, extrapyramidal, 
and cerebellar signs that recovered completely. Cases 
of ILN showed signs of a chronic brain syndrome with 
choreoathetosis, a Creutzfeldt-Jakob–like syndrome, 
and a neuroleptic malignant–like syndrome and only 
partially recovered. The lithium doses in all (except 2 
cases for which a lithium dose was not reported) were 
less than 1,200 mg/d. Serum lithium levels in 2 cases of 
RLN were 1.7 and 4.2 mEq/L and in 2 cases of ILN were 
2.5 and 2.6 mEq/L; the rest (except 1 that did not report 
the serum lithium level) were 1.5 mEq/L. The SGAs used 
in combination with lithium and responsible for LN were 
clozapine, risperidone, aripiprazole, and quetiapine. One 
patient with RLN received 2 different FGAs in addition 
to the lithium and SGA combination. One patient with 
ILN received 2 different SGAs with lithium. One patient 
with RLN had tardive dyskinesia, a second parkinsonism 
and diabetes, and a third hypertension, hypothyroidism, 
diabetes mellitus, and chronic obstructive airway disease. 
One patient with ILN had vascular dementia, fever, and 
dehydration and another chronic renal failure. One RLN 
patient received levodopa and another hydrochlorothiazide, 
valsartan, levothyroxine, glimepiride, pipamperone, and 
chlorprothixene. One ILN patient received divalproex, 
clonazepam, and trazodone, while another received 
ibuprofen and lisinopril. Diagnostic classifications were 
not reported in all but 1 case. Lithium doses in 2 cases, 
serum lithium levels in 1 case, and the SGA dose in 1 case 
were not reported.
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Clinical Implications
This review helps to gain a better understanding of LN, 

both reversible and irreversible, due to the lithium and SGA 
combination. A ban on the use of the combination has not 
been recommended but caution while prescribing lithium 
and SGAs together is urged. A reduction in the doses of 
both lithium and SGAs along with close monitoring has 
been suggested. Potential high-risk groups for developing 

LN on the lithium and SGA combination such as elderly 
patients, patients with medical comorbidities, and those 
on prescription medication should be monitored carefully. 
This review will help in the prevention of LN through 
early detection, close monitoring, care in combining other 
drugs with the lithium and SGA combination, prompt 
management of LN, and proper psychoeducation of patients 
and caregivers.

For the CME Posttest, see next page.
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Lithium Neurotoxicity When Combined With SGAs

Posttest
To obtain credit, go to http://www.cmeinstitute.com/activities/Pages/PCC.aspx 
to complete the Posttest and Evaluation. A $10 processing fee is required. 

  1.	 A 35-year-old man with a diagnosis of schizoaffective disorder is receiving lithium 
carbonate 1,200 mg/day and the second-generation antipsychotic (SGA) clozapine 
400 mg/day in divided doses. He develops disorientation, rigidity, and involuntary 
jerky movements of the upper extremities. His serum lithium level is 0.7 mEq/L. 
His absolute neurotrophil count is within normal limits. Further investigation is 
indicated for which of the following diagnoses?	

a.	Agranulocytosis due to clozapine	
b.	Bipolar disorder	
c.	 Paradoxical lithium neurotoxicity due to lithium + SGA combination	
d.	Neurologic illness	

  2.	 A 75-year-old woman with a diagnosis of bipolar disorder is taking lithium 
carbonate 600 mg/day and risperidone 2 mg/day. She is also receiving ibuprofen 
200 mg/day and lisinopril 20 mg/day for her medical illness. Her serum lithium level 
is 2.6 mEq/L. She developed ataxia, coarse tremor, and confusion. Which answer best 
describes the precipitating factor(s) for her developing lithium neurotoxicity?	

a.	Lithium carbonate	
b.	Lithium carbonate + SGA combination	
c.	 Old age, lithium carbonate + SGA combination, and medical comorbidity	
d.	Lithium carbonate + SGA combination and ibuprofen + lisinopril combination	

  3.	 The severity of lithium neurotoxicity is assessed by which of the following?	

a.	Serum lithium levels	
b.	Amdisen scale	

http://www.cmeinstitute.com/activities/Pages/PCC.aspx
http://www.cmeinstitute.com/activities/Pages/PCC.aspx

