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II. PHARMACOLOGY OF BIPOLAR DISORDER MEDICATIONS 
 
Used in the treatment of the 3 different phases of bipolar disorder:  Acute mania, bipolar  
 depression, maintenance treatment 
Some drugs are shown to be effective in the treatment of all three phases:   

• Ex.  Lithium, Quetiapine (Seroquel) 
Some drugs may only be shown to be effective in the treatment of 1 or 2 phases:   

• Ex.  Lamotrigine (lamictal)  
o is useful for treating bipolar depression & for maintenance treatment;  
o is not useful for treating an acute manic episode 

 
Drug classes commonly used: 

• Lithium 
• Anticonvulsants:  Valproic Acid (Depakene), Carbamazepine (Tegretol), Lamotrigine (Lamictal) 
• Antipsychotics: different second generation antipsychotics (SGA's) 

 
General overview of how the medications are used: 

• Mild/moderate manic episode, hypomanic episode 
o Monotherapy: lithium, anticonvulsants, or antipsychotics 

• Severe manic episode 
o a manic episode is considered severe if there is: 
 dangerousness (suicidal ideation or behavior; homicidal ideation or behavior; 

aggressive behavior; poor judgment that place patient or others at imminent risk of 
being harmed)  

 psychotic features (hallucinations or delusions) 
o Combination therapy (lithium plus antipsychotic; valproate (Depakote) plus antipsychotic) 

 
• Bipolar depression 

o Use of antidepressants for acute and maintenance treatment of bipolar depression is 
controversial because of concerns the medications are not effective and may harm 
patients by causing switches from depression to mania  

o Monotherapy:  lithium, some anticonvulsants, or some antipsychotics 
o Combination therapy:   

lamotrigine (Lamictal) plus lithium;  
Symbyax (combo drug: olanzapine (Zyprexa) plus fluoxetine (Prozac)) 

o Antidepressants 
 Antidepressants are often used in combination with Lithium, Valproate 

(Depakene), and the SGA's quetiapine (Seroquel), lurasidone (Latuda), olanzapine 
(Zyprexa) 

 While antidepressants are the most commonly prescribed medication for bipolar 
depression, and may help treat acute bipolar depressive episodes, they generally 
are not effective maintenance treatment as they do not appear to reduce the risk 
of depressive episodes 

 Monotherapy treatment with anti-depressants is contraindicated 
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• Maintenance treatment 
o First line treatment is usually the same medication regimen that successfully treated the 

acute hypomanic or manic episode 
o If the patient is not tolerating the first line maintenance therapy the following is the 

general order of preference for second-line monotherapy 
 Lithium 
 Valproate (Depakote) 
 Quetiapine (Seroquel) 
 Lamotrigine (Lamictal) 
 Olanzapine (Zyprexa) 

Medication trials 
• While there is no formally established timeline, in general need to allow for 2 weeks of a 

medication trial.  Most research studies randomized trials last 3 weeks and the superior efficacy 
of the medication compared with placebo generally begins to be seen within the first week. 

• Clinical features that consistently predict a good response have not been identified 
 
Treatment goals  

• The goal is remission such that at most only 1-2 symptoms of mild intensity persist.  If symptoms 
include psychosis, resolution of psychosis is required. 

• Patients with subsyndromal symptoms of mania are at increased risk of relapse 
 

A. LITHIUM  (Li+) 
• Effective in treating all illness phases of bipolar disorder:  

• acute mania, hypomania, bipolar depression, maintenance treatment  
• may be used in treatment of unipolar depression 

• Reduced risk of suicide:  long term lithium treatment is associated with a reduced risk of suicide 
attempts and suicide deaths  

• Generally avoided in patients with significant renal disease; often not used during the first 
trimester of pregnancy 

• Lithium can significantly affect thyroid function 
 

Mechanism of Action:  Not known 
 Pharmacokinetics  

• Absorption 
o 100% absorbed from the GI tract; food does not alter lithium absorption 

• Peak serum levels 
o Standard immediate release preparation 1-2 hours; absorption complete in    

6-8 hours 
o Slow release preparations 4-5 hours; absorption complete in 8-12 hours 
o Note:  brain levels are highest within 2 hours of peak serum levels 

• Protein binding 
o None; lithium is distributed throughout total body water 

• Metabolism, Excretion, Half-life 
o Lithium is not metabolized; is excreted almost exclusively through the kidneys; 

Lithium's half-life (t1/2)is determined primarily by renal function;  
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Half-life in healthy young persons is about 24 hours but increases as renal 
function declines with age 

• Blood level monitoring 
o half-life ≈ 24 hrs;  draw 5-7 days after starting med or med dose change 
o requires trough blood level, drawn ~12 hours after last dose of medication 

Changes in lithium level are small 12 hours after the last dose. A level drawn 11-
13 hours after the last dose, or even 10-14 hours after the last dose, provides 
meaningful information.  In contrast, a lithium level drawn a few hours after the 
last dose ingestion is subject to marked fluctuations if the level is drawn an hour 
sooner or later, leading to unreliable information. 

o Target blood level:  0.8-1.2 mEq/L (0.8-1.2 mmol/L) 
 

• Factors that affect Lithium levels 
o Dehydration (from GI viral infections or high fever) cause higher lithium levels 
o Increased sodium intake causes increased sodium and lithium excretion and 

lower lithium levels 
o Decreased sodium intake causes sodium and lithium reabsorption in the 

proximal tubule and an increase in serum lithium levels 
o Drug-drug interactions 

Lithium Drug-Drug Interactions 
Li level MayLi or Li level Li level 

Theophylline Furosemide (Lasix) NSAIDs (except aspirin) 
K+ sparing diuretics ? 
(Spironolactone) Acetaminophen Thiazides 

 Aspirin ACE inhibitors (Lisinopril) 
 Calcium channel blockers Dehydration 
  Na+ depletion 
  Renal Impairment 

 
 Lithium:  Acute Side Effects 

• GI: Nausea, Loose stools/diarrhea 
• Tremor 
• Polyuria and thirst (polydipsia) 
• Weight gain 
• Cognitive impairment (apathy, decreased creativity, changes in verbal learning, memory, 

and concentration) 
 

Lithium:  Long Term Side Effects 
• Renal 

o Nephrogenic Diabetes Insipidus (NDI) 
 Commonly effects kidney ability to concentrate urine (polyuria) which leads 

to  fluid intake (polydipsia); this is drug induced NDI 
 Risk for patients on lithium long term (10+ years); common, different studies 

indicate 10% to 60% long term lithium patients may develop NDI 
 May develop hypernatremia ( Na) 
 Episode(s) of lithium toxicity increase risk 
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o Mild renal insufficiency  
 Glomerular & interstitial changes seen from chronic (years) lithium 

treatment. 
 Slow  in function—is suggested that 20% of patient’s glomerular filtration 

rate slowly decreases; progression to end stage renal disease due to Li+ 
(rare) 

• Thyroid-most commonly  thyroid function (hypothyroidism) 
o Common; seen in 10%, up to 50% of patients; ♀ 5x’s > ♂ 
o Symptoms overlap with depression (which Li is being given to treat) 

 Weight gain, mental slowness, fatigue, depressed mood, constipation, 
cold intolerance  

• Parathyroid-may cause  Ca++  & parathyroid hormone 
• Cardiac-in patients with pre-existing cardiac disease, lithium, rarely, may cause cardiac 

dysrhythmias 
 

Lithium toxicity:   
• Lithium has a narrow therapeutic index which means the dose/level at which it is 

clinically effective is only slightly lower than the dose/level at which it becomes toxic 
o Relatively mild toxicity typically does not occur until serum lithium reaches 1.5 

mEq/L 
o >2.5 mEq/L constitutes a medical emergency, even in patients who appear 

asymptomatic 
• Clinical findings 

o GI-nausea, vomiting, diarrhea; if severe, dehydration & compromised renal 
function can develop which impairs ability to excrete lithium and worsens the 
lithium toxicity 

o Neurologic-sluggishness, ataxia, confusion or agitation, neuromuscular 
excitability (irregular coarse tremors, fasciculations, myoclonic jerks) 
Severe lithium toxicity may cause seizures, non-convulsive status epilepticus, 
encephalopathy 

o Cardiac-may cause ECG changes; rarely causes dangerous arrhythmias or other 
significant clinical effects 

• Acute vs Chronic  
o Acute: accidental or intentional overdose 

 Brain lithium levels are highest within 2 hours of peak serum levels; so 
first see GI symptoms (Nausea, vomiting, diarrhea); later comes the 
presentation of the neurologic symptoms because a few hours is needed 
for the Li to be absorbed and to penetrate the CNS 

o Chronic-patient on stable lithium regimen suffers reduction in renal function, 
dehydration 
 In contrast with acute toxicity, patients on chronic lithium therapy 

develop toxicity gradually and often present with neurological findings 
 Possible causes: 

 Gradual dehydration/volume depletion: due to NDI secondary to 
Li (see above), gradual dehydration (especially in warmer 
climates), drug-drug interactions that decrease renal excretion 
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 B.  ANTICONVULSANTS  (sometimes referred to as mood stabilizers) 
1.  Valproic Acid (VPA) (Depakene); Sodium Valproate (Depakote) 

• Effective in treating bipolar disorder 
• Acute mania; hypomania, bipolar maintenance treatment 
• Mixed evidence on treatment of bipolar depression (not FDA approved) 

• Generally avoided in patients with significant liver disease;  
• Should be avoided in pregnancy, especially the first trimester 

 
Mechanism of Action: not completely clear 

•  GABA concentrations; basis of how it does this is debated 
• suppresses sustained high frequency neuronal firing rates (anti-epileptogenic effect) by  
 blocking voltage dependent sodium channels. 

 
Pharmacokinetics 

• Absorption: 100% absorbed  
• Protein binding 

o Highly protein bound (90%): unbound fraction crosses blood brain barrier and 
exerts pharmacologic activity 

• Metabolism, Excretion, Half-life 
o Half-life 12 hours 
o Blood level monitoring:  note: established for treating seizure disorders; for bipolar 

disorder no formal therapeutic range established; is established that more bipolar 
patients respond as the VPA level increases 
 Therapeutic range: 50 – 125 ug/mL (monitor blood levels) 

• Drug-drug interactions  
o from effect on other drug’s hepatic metabolism  

• inhibits metabolism of other anticonvulsants:   
 carbamazepine (Tegretol)  possible toxic levels 

• VPA interaction with lamotrigine:   Inhibits phase II glucuronidation pathway 
that inactivates & eliminates lamotrigine (CYP450 system NOT involved) 
lamotrigine levels (2-3x’s) risk lamotrigine side effects 

o from drug displacement from blood proteins  
o VPA may be displaced from blood proteins by other drugs 

Aspirin & caffeine displace VPA from serum proteins  free fraction &       
 risk toxicity effects 

o VPA also cause displacement of other drug-bound proteins;  
Phenytoin displaced phenytoin free fraction & possible toxicity 

 
VPA Side Effects       

 Most common 
  GI:  nausea, vomiting, diarrhea 

Tremor 
Headache: (ironic as VPA used to prophylactically treat migraines!) 
Drowsiness/sedation 
Thrombocytopenia (easy bruising) 
Alopecia (hair loss) 
Weight gain 
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 Uncommon to Rare 
  Pancreatitis   

Polycystic ovarian syndrome (PCOS) 
   suicide risk 

 
Black Box warnings: (3) Hepatotoxicity, teratogenicity, pancreatitis 

Hepatotoxicity 
• Liver enzyme elevations:  about 5-10% of patients develop ALT elevations during 

long term valproate therapy; mild hepatotoxicity 
• Hyperammonemonic encephalopathy 

o Mild to moderate hyperammonemia occurs in about 25-30% of patients 
o Lethargy, increased seizures (VPA often is treating a seizure disorder); 

if very serious (rarely) may cause coma and death 
o Syndrome resolves within a few days of stopping valproate; may also 

treat with L-carnitine 
o Risk factors 

 High dose valproate, high plasma concentration, concomitant use 
of antipsychotic drugs, concomitant use of enzyme inducing anti-
seizure drugs  

o May occur without abnormalities of LFT's or elevated serum valproate 
levels 

• Acute hepatocellular injury with jaundice 
o Usually within first  6 months of starting medication 
o In some cases fulminant liver failure and death 
o Risk factors 

 Under age 2 y/o; co-existent metabolic disorders 
o Though routine monitoring of hepatic function has not been shown to 

permit early identification of serious liver toxicity or improve outcome, 
many physicians choose to obtain LFT's 1-2 times per year; FDA 
recommends LFT's before starting medication and then during the first 6 
months 

 
Teratogenicity (see later Pregnancy & Bipolar meds section) 
Pancreatitis-rare; not related to dose or duration of therapy;  

  
 2. Carbamazepine ( Tegretol )   

• Effective in treating mild to moderate mania and maintenance treatment 
• Due to side effects, more 3rd line behind Lithium, valproic acid, SGA's 
• Not effective in treating bipolar depression 
 
Mechanism of Action: 
• Binds to voltage dependent sodium channels and depresses synaptic transmission; 
• Unclear how it works in bipolar disorder 
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Pharmacokinetics  
• medium protein binding (70%)  
• Therapeutic range: 4 – 12 ug/mL (monitor blood levels) 

Therapeutic range established for treating seizures;  
Therapeutic range for treating a manic episode not established, though clinically the 
seizure disorders therapeutic range is what is used 

• Drug –drug interactions 
o CYP450 effects 

 strong inducer of various CYP450 enzymes (1A2, 2C8, 2C9, 2D6, 3A4)  
 metabolism of many drugs (oral contraceptives, haloperidol, TCA’s, valproic 
acid-most anticonvulsants, benzodiazepines) 

 3A4 inhibitors (fluoxetine) can  carbamazepine levels 
 3A4 inductors can be  carbamazepine levels 

o carbamazepine auto-induces its own metabolism 
pre-auto induction half-life = 24 hours 
post-auto-induction half-life = 8 hours  

 
Carbamazepine (Tegretol) Side Effects       

 Most common 
  GI:  Nausea, vomiting, diarrhea,  

Hyponatremia ( Na) 
Rash- Stevens Johnson Syndrome in patients of Asian ancestry with certain HLA types: 

B*1502 (~5%), A*3101 (up to 26%) 
Neurotoxic:  blurred/double vision, dizziness, sedation 

 
 Black Box warnings: (2)  

aplastic anemia & agranulocytosis:  risk 1/100,000 (0.001%) 
 
 

3. Lamotrigine (Lamictal )   
• Effective in maintenance treatment and for acute bipolar depression 
• NOT useful in treating acute manic episode  

 
Mechanism of Action: not completely understood 

 
Pharmacokinetics  
• Protein binding:  Low (55%)  
• Metabolism 

o Liver metabolizes primarily via glucuronidation; (no CYP450 enzymes) 
• Drug-Drug interactions 

o Valproic acid (VPA) inhibits the glucuronidation & can  (double) lamotrigine’s  
plasma levels 

o carbamazepine-induced enzymes (i.e. CYP3A4) can  metabolism of lamotrigine 
&  lamotrigine’s  plasma level 

o oral contraceptives can  lamotrigine’s  plasma level by 50% 
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 Lamotrigine Side Effects       
  Most common:  

nausea, dizziness, somnolence, benign rash (~10%)   
  Most serious:   

rash-Stevens Johnson Syndrome (~0.02-0.1%) 
  Problem differentiating the benign rash from Stevens Johnson Syndrome rash 
 
C.  ATYPICAL ANTIPSYCHOTICS   

See antipsychotic lecture for details on the medications pharmacology 
 

 Severe Acute 
Mania 

Acute  
Moderate/Mild 

Mania to 
Hypomania 

Maintenance Bipolar 
Depression 

Lithium Yes 
(plus SGA) Yes Yes Yes 

Valproic Acid (VPA) 
 (Depakote)  

Yes 
(plus SGA) Yes Yes Yes/No 

Carbamazepine  
( Tegretol )   

No Yes Yes No 

Lamotrigine  
(Lamictal )   

No No Yes Yes 

Olanzapine 
(Zyprexa) 

Yes 
(c Li/VPA) Yes Yes Yes 

Quetiapine 
(Seroquel) 

Yes 
(c Li/VPA) Yes Yes Yes 

 
Lithium and valproic acid (Depakote) are most frequently used in the treatment of the different phases 
of bipolar disorder.  Lamotirgine (lamictal) is also often used.  Previously when there were fewer 
options, carbamazepine (Tegretol) was often used.   Now it is more like a third line option.   
 
Second Generation Antipsychotics (SGA’s) are used in the treatment of the different phases of bipolar 
disorder.  While the two SGA’s with the greatest flexibility in bipolar disorder treatment are listed in the 
above table, there are many more SGA’s that may be used in the treatment of the different phases of 
bipolar disorder. 
 
Combination treatment of Lithium or valproic acid (Depakote) and a SGA’s is used for treating severe 
acute mania (mania with psychosis and/or suicidal/homicidal/dangerous behavior).  These patients also 
require in-patient hospitalization. 
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Pregnancy & Bipolar Medications 
Background 

• Baseline incidents of major fetal malformation in general population is 2-5% 
• For pregnant women with bipolar disorder, their risk of a manic episode is increased during the  

pregnancy and in the post-partum period 
 
Valproic Acid (VPA) (Depakene); Sodium Valproate (Depakote) 

• Greatest potential for serious birth defects of all meds used for psychiatric disorders;   
 1-2% (10-20x’s gen population rate) for neural tube defect 

 
Carbamazepine (Tegretol) 

• risk  (0.9%)  of neural tube defect (Spina Bifida) if used during pregnancy   
 
Lithium 

• Li+ use during pregnancy has historically resulted in concerns about congenital cardiac defects 
(Ebstein’s anomaly) associated with 1st trimester exposure.   

• Recent data suggest the risk is less than previously thought;  
 Between 0.05%-0.1%  (1 in 2,000 to 1 in 1,000)  
 General pop risk 0.005%  (1 in 20,000)  

• Lithium toxicity in newborns (lethargy, cyanosis, poor suck and Moro reflexes, cardiac  
 arrhythmias, muscle flaccidity) 

 
Lamotrigine (Lamictal) 

• does not appear to increase the risk of major physical malformations beyond the baseline 
incidence seen in the general population  

• Some studies suggest risk of cleft lip or palate  
 
Antipsychotics 

• FGA or SGA  prenatal exposure does not appear to increase the risk of major physical  
malformations beyond the baseline incidence seen in the general population 
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