PSYCHOPHARMACOLOGY
CLINICAL PEARLS

SCHIZOPHRENIA

¢ All non-clozapine antipsychotics have roughly equivalent efficacy; selection
should be driven by side-effect profile, formulation, and prior response. Slight
efficacy advantages have been suggested for clozapine, amisulpride, olanzapine, and
risperidone in meta-analyses. [1-4]

e Antipsychotics are effective when ~70% of D2 receptors are occupied,
corresponding to mid-range doses. Pushing doses higher increases side effects
without improving efficacy. The optimal maintenance dose is approximately 5
mg/day risperidone equivalents; for patients in remission, doses as low as 2.5
mg/day may suffice. [1][5]

o First-episode patients respond to lower doses and have higher response rates than
multi-episode patients — start low. [1]

e There is a lag of ~2 weeks before broad psychotic symptom improvement; avoid
premature dose escalation in the first days to weeks. [1]

e Clozapine should be reserved for treatment-resistant psychosis (failure of =2
adequate antipsychotic trials of 26 weeks). It has superior efficacy for positive
symptoms but requires REMS monitoring for agranulocytosis. [6]

e Long-acting injectables (LAIs) improve adherence and should be considered early,
not just as a last resort. Once-daily nighttime dosing is another practical adherence
strategy. [3]

e Avoid antipsychotic polypharmacy — switch rather than augment when the first
agent fails. [2]

Metabolic Monitoring — All Atypical Antipsychotics

Metabolic syndrome is the most clinically impactful long-term adverse effect. The highest-
risk agents are clozapine and olanzapine; moderate risk with risperidone, paliperidone,
quetiapine; lower risk with aripiprazole, brexpiprazole, cariprazine, lurasidone,
ziprasidone, and lumateperone. [1-2]

e Baseline: BMI/waist circumference, fasting glucose (or HbA1c), fasting lipid panel,
blood pressure. [3]

e Follow-up: Weight monthly x 3 months, then quarterly. Fasting glucose and lipids
at 3 months, then annually. [3-4]

e Management: Prevention is easier than treatment — switch to a lower-risk agent
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early if weight gain 27% of baseline BMI. If switching is not

feasible, metformin (1000-2000 mg/day) is the best-studied pharmacologic
intervention. GLP-1 receptor agonists (e.g., liraglutide, semaglutide) show
comparable or superior benefit and are under active study. Lifestyle counseling
should accompany all antipsychotic prescriptions. [1-2][5]

Extrapyramidal Symptoms (EPS)

e Acute dystonia: Treat with IM benztropine 1-2 mg or diphenhydramine 50 mg;
onset within minutes. More common with high-potency first-generation agents. [1]

¢ Drug-induced parkinsonism (DIP): Reduce dose or switch
antipsychotic; anticholinergics (benztropine, trihexyphenidyl) are effective but
add anticholinergic burden. [1-2]

o Akathisia: Anticholinergics are generally not effective. First step is dose reduction
or switching. For pharmacologic treatment, propranolol (20-80
mg/day), mirtazapine (15 mg/day), or vitamin Bs (600 mg/day) have the best
evidence. Benzodiazepines are second-line. [2][6]

e Tardive dyskinesia (TD): Does not improve with dose reduction (often worsens).
Treat with VMAT-2 inhibitors — valbenazine (Ingrezza) or deutetrabenazine
(Austedo), both FDA-approved. [2][7]

Prolactin Elevation

Highest with risperidone, paliperidone, and asenapine. Can cause galactorrhea, amenorrhea,
gynecomastia, sexual dysfunction, and long-term osteoporosis risk. Check prolactin if
symptomatic. Management: switch to a prolactin-sparing agent (aripiprazole, quetiapine,
clozapine) or add low-dose aripiprazole as a partial D2 agonist. [1]

QTc Prolongation

Most concerning with ziprasidone and IV haloperidol. Obtain baseline ECG in patients >40
years or with cardiac risk factors. Avoid combining with other QTc-prolonging agents. [8-9]

Clozapine-Specific Monitoring

e Agranulocytosis (~1-2%): ANC monitoring per REMS — weekly x 6 months —
biweekly x 6 months — monthly thereafter. Clozapine initiation requires baseline
ANC 21500/uL (21000/uL for benign ethnic neutropenia). [10-11]

e Mpyocarditis (~1-3%, highest in first month): Obtain troponin and CRP at
baseline, then weekly x 4 weeks. Discontinue and obtain cardiology consult if
suspected; rechallenge is generally inadvisable. [10][12-13]

e Seizures: Dose-related, especially at levels >600 pg/L. Consider prophylactic
valproate if dose >600 mg/day. [13]

¢ Gl hypomotility/ileus: Potentially fatal. Proactive bowel regimen (docusate +
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senna) recommended, especially with concurrent anticholinergics. [10][13]

Metabolic effects: Worst in class for weight gain and diabetes risk.

MAJOR DEPRESSIVE DISORDER (MDD)

SSRIs and SNRIs remain first-line. No single agent is clearly superior; choose based
on side-effect profile, cost, drug interactions, and prior response. [7]

When an SSRI fails, dose optimization alone is generally insufficient — switching
(e.g., to venlafaxine) or augmentation is more effective. [8]

For augmentation of treatment-resistant depression, atypical antipsychotics
have the strongest evidence: aripiprazole (NNT ~8 for
response), quetiapine (NNT ~9), cariprazine, and brexpiprazole are all FDA-
approved adjuncts. Weigh metabolic side effects. [9-10]

Bupropion augmentation is a reasonable antidepressant-class augmentation
strategy with fewer sexual side effects and weight gain; it was comparable to
aripiprazole augmentation in older adults. [9][11]

Lithium augmentation remains a guideline-supported option, particularly in
patients with suicidality, though it is underutilized. [12]

Esketamine (Spravato) is FDA-approved for treatment-resistant depression and
MDD with acute suicidal ideation; it requires REMS-certified clinic
administration. [10]

Allow 4-6 weeks at an adequate dose before declaring a trial a failure; ~one-third
of patients will need a second-step strategy. [11]

GENERALIZED ANXIETY DISORDER (GAD)

SSRIs and SNRIs are first-line. FDA-approved options include escitalopram,
paroxetine, duloxetine, and venlafaxine; sertraline and fluoxetine are also
effective off-label. [13-14]

Start at half the usual dose — patients with anxiety are more sensitive to
activating side effects (jitteriness, palpitations), which mimic anxiety and drive
premature discontinuation. [15-16]

Anxiolytic effects take 2-4 weeks to begin and up to 3 months for full effect;
titrate to at least a moderate dose before deeming a trial ineffective. [13]

Benzodiazepines are not more effective than antidepressants for GAD and
should not be first-line due to dependence, withdrawal, and rebound anxiety. They
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do not shorten the duration of SSRI treatment when co-prescribed. [17]

e Buspirone is an option but has mixed evidence; it may be most useful as an adjunct
or in patients who cannot tolerate SSRIs/SNRIs. [14]

e Pregabalin has demonstrated efficacy in meta-analyses but is second-line due to
sedation, weight gain, and abuse potential. [17-18]

e Bupropion and vortioxetine have not consistently shown efficacy for GAD and are
not recommended. [14]

¢ Continue treatment for at least 6-12 months to minimize relapse; experts
recommend longer remission periods before tapering compared with
depression. [15][17]

Hyponatremia (SIADH)

All SSRIs and SNRIs carry risk; duloxetine, escitalopram, and venlafaxine may carry the
highest risk, while bupropion and paroxetine appear to carry the lowest. [14-15] Risk is
greatest in patients 260 years, those on thiazide diuretics, and in the first 30 days. [14][16]

¢ Check sodium at baseline in elderly patients and within 2-4 weeks of initiation.
Recheck if symptoms develop (confusion, falls, nausea, headache). [15-16]

Sexual Dysfunction

Affects 30-70% of patients on SSRIs/SNRIs. Management options: dose reduction, switch
to bupropion (lowest sexual side effects), mirtazapine,
or vilazodone/vortioxetine (lower rates). Augmentation with bupropion may help. [9]

QTc Prolongation

Citalopram has the strongest signal — FDA-mandated max dose of 40 mg/day (20 mg in
patients >60 years, hepatic impairment, or CYP2C19 poor metabolizers). Trazodone also
carries QTc risk. Obtain ECG if combining with other QTc-prolonging agents. [9][17]

Serotonin Syndrome

Risk increases with combinations of serotonergic agents (SSRIs + tramadol, triptans, MAOISs,
linezolid, lithium). Classic triad: mental status changes, autonomic instability,
neuromuscular hyperactivity (clonus, hyperreflexia). Treatment: discontinue offending
agents, supportive care, cyproheptadine for moderate-severe cases. [18]

Discontinuation Syndrome

Most common with paroxetine and venlafaxine (short half-lives). Symptoms: dizziness,
nausea, "brain zaps," irritability. Taper over 22-4 weeks; fluoxetine (long half-life) rarely
causes this.

Blood Pressure — SNRIs
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Venlafaxine, duloxetine, desvenlafaxine, and levomilnacipran can cause dose-dependent
hypertension (especially venlafaxine >300 mg/day). Monitor BP at baseline and after dose
changes. [9][17]

Bupropion

Dose-dependent seizure risk — contraindicated in patients with seizure disorders, eating
disorders (bulimia/anorexia), or abrupt alcohol /benzodiazepine withdrawal. Max single
dose 150 mg IR / 450 mg total daily. [9]

BIPOLAR DISORDER

e Lithium, valproate, and quetiapine have the broadest evidence for preventing
both manic and depressive episodes and are preferred monotherapies for
maintenance. [19-20]

¢ Lamotrigine prevents depressive but not manic episodes — ideal for bipolar II or
depression-predominant bipolar I. It requires slow titration (risk of Stevens-
Johnson syndrome). [19]

e For acute mania: lithium, valproate, and atypical antipsychotics (aripiprazole,
risperidone, quetiapine, asenapine, cariprazine) are first-line, alone or in
combination. [21]

e For acute bipolar depression, five agents are FDA-approved: quetiapine,
lurasidone, cariprazine, lumateperone, and olanzapine-fluoxetine
combination. Lurasidone and cariprazine are generally preferred due to lower
metabolic burden. [21]

¢ Antidepressant monotherapy is contraindicated in bipolar I (risk of mania
switch); antidepressants may be cautiously combined with a mood stabilizer in
bipolar II. [21]

e Discontinue stimulants and antidepressants during manic/hypomanic
episodes. [21]

e Quetiapine + lithium/valproate had the strongest evidence for combination
maintenance therapy, preventing both mania (HR 0.27) and depression (HR
0.29).[19]

e Lithium has unique anti-suicidal properties — an important consideration in high-
risk patients. [21]

LITHIUM (Bipolar)
Lab Monitoring Schedule

e Baseline: BMP (creatinine, eGFR, calcium), TSH, CBC, pregnancy test,
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urinalysis. [4][8][18]

Serum lithium levels: 5 days after dose change, then every 3 months once stable
(12-hour trough). [19-20]

Renal function (creatinine/eGFR): Every 6 months. [20-21]

TSH: Every 6 months (hypothyroidism in ~25% with lab abnormalities, ~4%
clinical). [20][22]

Calcium: Every 6-12 months (hyperparathyroidism with long-term use). [18][21]

Key Adverse Effects and Management

Toxicity (levels 21.5 mEq/L): Coarse tremor, vomiting, diarrhea, confusion, ataxia
— seizures, coma. Precipitated by dehydration, NSAIDs, ACE inhibitors, thiazides,
low-salt diets. Educate patients to maintain hydration and salt intake. [18][23]

Hypothyroidism: Treat with levothyroxine; lithium need not be discontinued.
Target TSH ~1.0 mEq/L if replacing. [22][24]

Nephrogenic diabetes insipidus (polyuria/polydipsia): Mostly reversible. Use
once-daily dosing and lowest effective dose. Amiloride is the treatment of choice if
persistent. [18][22]

Chronic kidney disease: Risk increases after 6-10 years; eGFR declines
~0.9%/treatment year. Preventive strategy: target lower serum levels (0.4-0.6
mEq/L) when possible. Avoid nephrotoxic co-medications. [22][24]

Teratogenicity: Ebstein's anomaly risk ~1:1000 (lower than previously thought).
Discuss with women of childbearing age; not an absolute contraindication in
pregnancy. [23]

Fine tremor: Common, dose-related. Reduce dose or add low-dose
propranolol. [23]

VALPROATE (Bipolar)

Lab Monitoring

Baseline: CBC with differential, LFTs, pregnancy test (mandatory in women of
childbearing potential), coagulation studies. [4][8][25]

Serum valproate levels: Target 50-100 pg/mL (acute mania); obtain 3-5 days
after dose change, then every 3-6 months. [19]

LFTs and CBC: Every 3-6 months. [4]

Ammonia level: Check if unexplained lethargy, vomiting, or mental status changes
(hyperammonemic encephalopathy can occur even with normal LFTs, especially
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with concurrent topiramate). [25-26]
Key Adverse Effects

o Teratogenicity: 8.6% malformation rate (neural tube defects, cardiac anomalies,
reduced IQ, neurodevelopmental disorders). Should not be prescribed to women
of childbearing potential unless no alternative exists and effective contraception is
co-prescribed. [27-29]

e Hepatotoxicity: Rare but potentially fatal (1:20,000 general population; 1:500 in
high-risk groups — children <2 years on polytherapy). Monitor LFTs; discontinue if
transaminases rise >3x ULN with symptoms. [25][27]

e Pancreatitis: Rare (1:40,000). Warn patients about abdominal pain, nausea,
vomiting. [25][27]

¢ Thrombocytopenia and coagulopathy: Monitor platelet count and coagulation
studies, especially preoperatively. [25]

¢ Polycystic ovary syndrome (PCOS): Increased risk in young women — menstrual
irregularities, hyperandrogenism, weight gain. Consider alternative mood stabilizers
in this population. [28-29]

¢ Weight gain and tremor: Common; dose-related.

ADHD

e Stimulants (methylphenidate and amphetamines) are first-line with the largest
effect sizes and consistent evidence for improved executive functioning. [22-23]

e Long-acting formulations are generally preferred for adherence, smoother symptom
control, and lower abuse potential. Lisdexamfetamine is a prodrug with inherently
lower abuse liability.

¢ Nonstimulant options when stimulants are contraindicated, not tolerated, or
ineffective: atomoxetine (FDA-approved; takes 1-2 weeks for full
effect), viloxazine (Qelbree) (FDA-approved for adults and children 26),
and bupropion (off-label). [10][22][24]

e Alpha-2 agonists (guanfacine, clonidine) are useful adjuncts to stimulants,
especially with comorbid aggression, insomnia, or tics; less evidence in adults as
monotherapy. [23]

e In patients with comorbid substance use disorder, nonstimulants (atomoxetine)
or extended-release formulations with lower abuse potential are preferred. [25]

e In patients with comorbid anxiety/depression, atomoxetine, viloxazine, or
bupropion may address both conditions. [22]
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e Monitor blood pressure and heart rate; large-scale registry studies have been
reassuring regarding serious cardiovascular events with stimulants. [23]

e Use controlled substance agreements and prescription drug monitoring
programs to mitigate misuse/diversion risk. [22]

STIMULANTS (ADHD)
Monitoring

e Baseline: Heart rate, blood pressure, height, weight, cardiac history (personal and
family — sudden death, WPW, HCM, long QT). No routine ECG or blood
tests required unless clinically indicated. [30-31]

e Follow-up: HR and BP at each dose change and every 6 months. Height every 6
months in children; weight every 3 months (children <10) or every 6 months (older
children/adults). [31-32]

Key Adverse Effects and Management

e Appetite suppression/weight loss: Take medication with or after meals; add
calorie-dense snacks in the evening when medication wears off; consider drug
holidays during school breaks if growth is a concern. [31]

e Growth suppression: ~1-2 cm reduction in predicted adult height with consistent
long-term use; effect attenuates after ~3 years. Consider drug holidays if height falls
below expected percentiles. [30-31][33]

¢ Insomnia: Use long-acting morning formulations; avoid afternoon dosing of short-
acting agents. Melatonin is a reasonable adjunct. If persistent, consider switching to
atomoxetine or guanfacine. [31]

e Cardiovascular: Average increases of 1-2 bpm HR and 1-4 mmHg BP; 5-15% of
patients have more substantial increases. If sustained resting tachycardia >120 bpm
or systolic BP >95th percentile on two occasions, reduce dose and refer. [30-31]

e Tics: Stimulants do not cause tics but may unmask them. Monitor for 3 months
before changing treatment. If stimulant-related, switch to guanfacine, atomoxetine,
or clonidine. [31]

¢ Psychotic symptoms: Rare (<1%); discontinue stimulant, symptoms typically
resolve. May rechallenge cautiously once resolved. [31][34]

AUTISM SPECTRUM DISORDER (ASD)

e No medications treat core ASD deficits (social communication, restricted
interests). Pharmacotherapy targets comorbid symptoms. [26]

e Forirritability and aggression: risperidone and aripiprazole are the only FDA-
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approved medications, with large effect sizes (~1.1-1.2) but significant metabolic
side effects (weight gain, hyperglycemia, dyslipidemia). [27]

For comorbid ADHD symptoms in ASD: methylphenidate and atomoxetine are
effective, though response rates are lower and adverse event rates higher than in
neurotypical ADHD. Stimulants may cause more behavioral

activation (restlessness, disinhibition) in ASD. [26-28]

Expert consensus recommends stimulant trial first, then alpha-2 agonist or
atomoxetine if stimulants fail. Atomoxetine may also reduce stereotyped behaviors
and social withdrawal. [26][29]

Guanfacine extended-release showed a large effect size (1.2) for ADHD symptoms
in ASD in one RCT. [27]

Melatonin is useful for the sleep disturbances common in ASD. [27]

SUBSTANCE USE DISORDERS

Alcohol Use Disorder (AUD):

Oral naltrexone 50 mg/day is first-line — once-daily dosing, NNT of 11 to prevent
return to heavy drinking. Contraindicated with opioid use or acute hepatitis/liver
failure. [30-31]

Acamprosate (666 mg TID) is an effective alternative, especially when naltrexone is
contraindicated (e.g., liver disease); NNT of 11 for preventing return to any drinking.
The TID dosing and diarrhea are barriers. [31]

Topiramate has moderate evidence as a second-line agent for reducing drinking
days and heavy drinking days. [30][32]

Gabapentin is endorsed as an option when first-line agents are contraindicated or
ineffective, particularly in patients with prominent withdrawal symptoms. [32-33]

Disulfiram is most effective in supervised settings; evidence for unsupervised use is
limited. [33]

Opioid Use Disorder (OUD):

Buprenorphine and methadone are first-line, reducing all-cause mortality by
~60% and ~50%, respectively. The X-waiver has been eliminated — any DEA-
licensed prescriber can prescribe buprenorphine. [34-35]

Methadone requires dispensing through licensed opioid treatment programs;
higher doses (60-100 mg/day) are associated with better outcomes. [36]

Extended-release injectable naltrexone is a third-line option; oral naltrexone is
no more effective than placebo for OUD. Requires 7-10 days opioid-free before
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initiation to avoid precipitated withdrawal. [34][37]

e Low-dose buprenorphine initiation ("microdosing") is an emerging strategy to
avoid precipitated withdrawal, particularly important in the fentanyl era. [38]

¢ Naloxone distribution should be offered to all patients with OUD. [35]
Stimulant Use Disorder:

¢ No FDA-approved medications exist. Combination bupropion + injectable
naltrexone and mirtazapine show promise. [35]

SUBSTANCE USE DISORDER MEDICATIONS
Naltrexone (AUD and OUD)

e Labs: LFTs at baseline; periodic monitoring recommended. Contraindicated
in acute hepatitis or severe hepatic impairment. [35-36]

e Must be opioid-free for 7-14 days before initiation to avoid precipitated
withdrawal. Consider a 25 mg test dose or urine drug screen before full dosing. [36-
37]

o Key adverse effects: nausea, headache, dizziness. Warn patients that opioid
tolerance is lost — risk of fatal overdose if opioids are resumed after
discontinuation. [37]

Acamprosate (AUD)

¢ Contraindicated in severe renal insufficiency (CrCl <30 mL/min); dose-adjust for
moderate impairment. No hepatic concerns — preferred over naltrexone in liver
disease. [36-37]

e Main adverse effect: diarrhea (dose-limiting in some patients). [37]
Buprenorphine (OUD)
e Labs: LFTs at baseline; monitor periodically. CYP450 interactions possible. [38]

e Key adverse effects: headache, nausea, constipation, sweating, endocrine
suppression (decreased libido, amenorrhea), sublingual dental erosion/caries (FDA
warning for sublingual formulations). [38]

e Precipitated withdrawal risk if initiated while full agonist opioids are still on
board — particularly problematic with fentanyl (long tissue half-life). Low-dose
initiation ("microdosing") strategies can mitigate this. [38]

Methadone (OUD)
e Labs: Baseline ECG recommended (QTc prolongation risk); repeat ECG at 30 days
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and annually, or with dose changes >40 mg. LFTs at baseline. [38]

¢ QTc prolongation and torsades de pointes: Avoid if QTc >500 ms. Caution with
concurrent QTc-prolonging medications (antipsychotics, certain
antidepressants). [38]

¢ Respiratory depression: Risk highest during initiation and dose increases,
especially with concurrent benzodiazepines or alcohol. [38]

e Endocrine suppression similar to buprenorphine.

Table 3. Management of Adverse Events during Treatment with ADHD Medications.*

Adverse Event

Decreased appetite, deficits
in height and weight gain

Increased blood pressure or
heart rate

Sleep disturbance

Tics

Seizures

Psychotic symptoms

Suggested Management Strategy

Measure height every 6 mo in children and young people.

Measure weight every 3 mo in children <10 yr old; at 3 mo and 6 mo after starting treatment in children >10
yr old and young people, and every 6 mo thereafter (or more often if concerns arise); and every 6 mo in
adults.

If weight loss is of clinical concern, recommend that medication be taken either during or after meals rather
than before meals; suggest additional meals or snacks early in the moming or late in the evening, when
stimulant effects have worn off; obtain dietary advice from a dietician; recommend high-calorie foods of
good nutritional value; suggest a planned break from treatment; or change medication.

If a child's height is lower than expected for age, consider a planned break in treatment during school holidays.

Refer to pediatric endocrinologist or growth specialist if height and weight values are below critical thresholds
(Section S6).7

If weight changes in an adult as a result of ADHD pharmacologic treatment, change medication.

Do not obtain routine blood tests or electrocardiogram unless there is a clinical indication.

Measure heart rate and blood pressure after each dose change and every 6 mo.

If sustained resting tachycardia (>120 beats/min), arrhythmia, or systolic pressure >95th percentile (or a clini-
cally significant increase) on two occasions, reduce dose and refer patient to a specialist (Fig. S1).

If sustained orthostatic hypotension or fainting with guanfacine, reduce dose or switch to another ADHD
medication.

If behavioral measures (sleep hygiene) are insufficient and it is not convenient to stop medication, review the
possible causes of sleep problems: treat restless legs syndrome if present; if stimulants cause a rebound
effect, add small doses of short-acting stimulants in the evening; if the current treatment is a stimulant,
consider a reduced dose, alternative stimulant class or formulation, or atomoxetine; consider adding mela-
tonin. |

Monitor tics over a 3-mo period before making any decision regarding ADHD treatment. |

If tics are stimulant-related, reduce the stimulant dose or consider changing to guanfacine (in children =5 yr
of age and young people only), atomoxetine, or clonidine; adding an antipsychotic agentf; or stopping
medication.

If seizures are new or worsening, review ADHD medication and stop any medication that might be contribut-
ing to the seizures; cautiously reintroduce ADHD medication if it is unlikely to be the cause of the seizures.

If symptoms occur with a therapeutic dose of ADHD medication, reduce the doset or discontinue the drug
(Section S6).
Once psychotic symptoms resolve, consider rechallenge with ADHD medication.

* Except as otherwise noted, recommendations are from the National Institute for Health and Care Excellence (NICE) guidelines.*
T The recommendation is from the European ADHD Guidelines Group."’

Table 3. Management of Adverse Events during Treatment with ADHD Medications.*

Pharmacologic Treatment of Attention Deficit-Hyperactivity Disorder. N Engl ]

Med. September 9, 2020.

Used under license from The New England Journal of Medicine.
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CYP450 INTERACTIONS — THE MASTER TABLE

The CYP450 system mediates the majority of clinically significant pharmacokinetic interacti
ons in psychopharmacology. The following table
summarizes the most important inhibitors and inducers encountered in psychiatric practice

CYP
Enzym

1A2

2D6

3A4

2C19

www.ElizaRivera.com/Teaching

Strong
Inhibitors
(T
substrate
levels)

Fluvoxamin
€,
ciprofloxaci
n

Fluoxetine,
paroxetine
, bupropion,
duloxetine

Fluvoxamin
€,
nefazodone,
ketoconazol
€,
grapefruit
juice

Fluvoxamin
e,
fluoxetine

v,

* Prof. Rivera-Mitu Copyright 2025-2026

Strong
Inducers (I
substrate
levels)

Smoking
(tobacco),
omeprazole

None clinically
significant

Carbamazepi
ne, phenytoin,
phenobarbital,
St. John's Wort

Carbamazepin
e
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Key
Psychotrop
ic
Substrates

Clozapine,
olanzapine,
duloxetine,
mirtazapine

Aripiprazol
€,
risperidone,
iloperidone,
haloperidol,
venlafaxine,
atomoxetin
e, TCAs

Quetiapine,
lurasidone,
ziprasidone,
buspirone,
alprazolam,
midazolam,
sertraline

Citalopram,
escitalopra
m,
sertraline,
diazepam,
vortioxetine
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QUICK-REFERENCE: TOP 10 "NEVER MISS" INTERACTIONS
1. Fluvoxamine + clozapine — clozapine toxicity (CYP1A2 inhibition) [10]

2. Smoking cessation + clozapine/olanzapine — toxicity (CYP1A2 de-
induction) [4][6]

3. Carbamazepine + nearly everything — subtherapeutic levels of co-prescribed
drugs [7-8]

4. Valproate + lamotrigine — doubled lamotrigine levels — SJS/TEN risk [19]

5. Fluoxetine/paroxetine + aripiprazole/risperidone — elevated antipsychotic
levels (CYP2D6) [3]

6. Lithium + NSAIDs/thiazides/ACEi — lithium toxicity [14]
7. Lithium + SSRIs — serotonin syndrome risk [14-15]

8. Benzodiazepines + methadone/buprenorphine — respiratory
depression/death [29][32]

9. Methadone + CYP3A4 inducers — opioid withdrawal; stopping inducer —
overdose [29-30]

10. Oral contraceptives + carbamazepine or lamotrigine — contraceptive failure /
mood destabilization [19][22-23]

ANTIPSYCHOTIC + ANTIDEPRESSANT COMBINATIONS
CYP2D6-Mediated Interactions (Most Common)

Fluoxetine and paroxetine are potent CYP2D6 inhibitors and will significantly raise levels
of aripiprazole, risperidone, iloperidone, and haloperidol. The aripiprazole FDA label
recommends halving the dose when co-prescribed with a strong CYP2D6 inhibitor.
Risperidone levels can increase 75-100%, increasing EPS and prolactin elevation risk. [3]

e Safer SSRI choices when combining with CYP2D6-substrate
antipsychotics: escitalopram, citalopram, or sertraline (at doses <150 mg/day),
which have negligible-to-mild CYP2D6 inhibition. [2]

CYP1A2-Mediated Interactions

Fluvoxamine is a potent CYP1A2 inhibitor and can cause 3- to 10-fold increases in
clozapine levels — this combination should generally be avoided or requires aggressive
level monitoring and dose reduction. [10] Fluvoxamine also markedly raises olanzapine
levels.

CYP3A4-Mediated Interactions

Lurasidone and quetiapine are primarily CYP3A4 substrates. Lurasidone is
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contraindicated with strong CYP3A4 inhibitors (ketoconazole, clarithromycin) and strong
inducers (carbamazepine, rifampin). Quetiapine levels can increase 6-fold with
ketoconazole. [11]

Pharmacodynamic Interactions

e QTc prolongation: Additive risk when combining antipsychotics with SSRIs,
particularly citalopram. A 2026 cohort study found that concomitant antipsychotic +
SSRI use was associated with increased ventricular arrhythmia and sudden death
risk compared with antipsychotic use alone, with the highest risk in the first 30 days
of co-prescription. [12]

¢ Serotonin syndrome: Low but real risk when combining antipsychotics that have
serotonergic activity (e.g., ziprasidone, lurasidone) with SSRIs/SNRIs. [13]

e Additive sedation: Mirtazapine + quetiapine was the most common drug pair
associated with tachycardia and QT prolongation in a European pharmacovigilance
analysis. [13]

MOOD STABILIZER INTERACTIONS
Lithium

Lithium has a narrow therapeutic index and is renally cleared — it has few CYP450
interactions but critical pharmacokinetic and pharmacodynamic ones. [14]

¢ Drugs that raise lithium levels (risk of toxicity): NSAIDs, thiazide diuretics, ACE
inhibitors/ARBs, metronidazole. Obtain lithium level within 5 days of adding any of
these. [14]

e Lithium + SSRIs/SNRIs: Increased risk of serotonin syndrome. The FDA label
warns of this with all serotonergic agents. Monitor for tremor, myoclonus,
hyperreflexia, agitation. The combination is commonly used and generally safe with
monitoring, but clinicians should educate patients on warning signs. [14-16]

e Lithium + antipsychotics: Reports of an encephalopathic syndrome (weakness,
lethargy, fever, confusion, EPS) — historically described with haloperidol but
reported with other antipsychotics. Monitor closely for neurological toxicity,
especially at higher lithium levels. [14][17]

e Lithium + carbamazepine: Increased risk of neurotoxic side effects (ataxia,
tremor, nystagmus, confusion) even at therapeutic levels of both drugs. [7][18]

Valproate

e Valproate + lamotrigine: Valproate doubles lamotrigine levels by inhibiting
glucuronidation. This dramatically increases the risk of Stevens-Johnson
syndrome/toxic epidermal necrolysis. When co-prescribed, the lamotrigine
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starting dose and titration must be halved (start at 25 mg every other day). [19-20]

e Valproate + carbamazepine: Carbamazepine induces valproate metabolism
(lowering levels) while valproate inhibits epoxide hydrolase, raising levels of the
toxic metabolite carbamazepine-10,11-epoxide — can cause toxicity (diplopia,
ataxia, nausea) even with "normal" carbamazepine levels. [9]

e Valproate + lithium: Case reports of valproate-induced hyperammonemic
encephalopathy precipitated by lithium initiation, possibly via lithium-mediated
increases in valproate levels. Check ammonia if confusion develops. [21]

Carbamazepine — The "Universal Inducer”

Carbamazepine is a potent inducer of CYP3A4, CYP2C9, CYP1AZ2, and UGT enzymes.
It lowers levels of nearly every co-prescribed psychotropic, including: [7-9]

e Antipsychotics: clozapine, olanzapine, haloperidol, risperidone, paliperidone,
quetiapine, ziprasidone, aripiprazole

e Antidepressants: bupropion, citalopram, sertraline, trazodone, mirtazapine, TCAs
e Other mood stabilizers: lamotrigine (140%), valproate

e Benzodiazepines: alprazolam, clonazepam, midazolam

e Oral contraceptives — renders hormonal contraception unreliable [22-23]

¢ Buprenorphine and methadone — can precipitate opioid withdrawal [7]

Pearl: When carbamazepine is discontinued, levels of all co-prescribed medications
will rise over 1-2 weeks — monitor for toxicity.

Lamotrigine

e Lamotrigine is metabolized by glucuronidation (UGT), not CYP450, so it has few
outgoing interactions but is highly susceptible to incoming ones. [19-20]

e Estrogen-containing oral contraceptives decrease lamotrigine levels by ~50%
(via UGT induction). Conversely, during the pill-free week, lamotrigine levels rise —
creating cyclical mood instability. Dose adjustments or non-hormonal contraception
are recommended. [19][23]

SMOKING (TOBACCO) AND CYP1A2

This is one of the most underappreciated interactions in psychiatry. Polycyclic aromatic
hydrocarbons in tobacco smoke (not nicotine itself) induce CYP1AZ2. As few as 7-12
cigarettes/day produce maximal induction. [4-5][24]

e C(Clozapine: Smokers require roughly double the dose of non-smokers. Smoking
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cessation can cause clozapine levels to rise by 50-72% within days, risking
seizures, sedation, and toxicity. Reduce clozapine dose by ~30-50% upon smoking
cessation and monitor levels closely. [4][6][25]

¢ Olanzapine: Similar effect — reduce dose by ~30% in non-smokers vs. smokers. [5-
6]

¢ Nicotine replacement therapy (patches, gum) does NOT induce CYP1A2 — it is
the combustion products, not nicotine. Switching from cigarettes to NRT or e-
cigarettes (without combustion) has the same effect as smoking cessation and
requires dose reduction. [4-5]

¢ Inflammation (e.g., infections, COVID) suppresses CYP1A2, further raising
clozapine levels — a "double hit" if a smoking patient develops pneumonia and
stops smoking simultaneously. [26]

STIMULANTS (ADHD) — INTERACTIONS

Stimulants have relatively few CYP450 interactions compared with other psychotropic
classes, but important pharmacodynamic interactions exist.

e Stimulants + MAOIs: Absolutely contraindicated — risk of hypertensive crisis.
Allow 214 days washout.

e Stimulants + mood stabilizers: Mixed amphetamine salts can be safely combined
with valproate without precipitating mania, based on limited controlled data. No
significant pharmacokinetic interaction between stimulants and lithium or
valproate. [27-28]

e Atomoxetine is a CYP2D6 substrate — levels increase 6- to 8-fold with strong
CYP2D6 inhibitors (fluoxetine, paroxetine). Reduce atomoxetine dose by ~50%
when co-prescribed. [2]

e Stimulants + antipsychotics: Pharmacodynamic opposition (dopamine agonism vs.
antagonism). In practice, this combination is used in patients with comorbid ADHD
and psychotic disorders, but efficacy of both agents may be blunted.

SUBSTANCE USE DISORDER MEDICATIONS — INTERACTIONS
Methadone

Methadone is metabolized by CYP3A4, CYP2B6, CYP2C19, and CYP2D6 — making it
vulnerable to numerous interactions. [29]

e CYP3A4 inducers (carbamazepine, phenytoin, rifampin, St. John's Wort) can
precipitate opioid withdrawal by lowering methadone levels. Conversely, stopping
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an inducer without reducing methadone can cause overdose. [7][29-30]

e Benzodiazepines + methadone: Strongly associated with overdose death. Avoid
when possible; if co-prescribed, use lowest effective benzodiazepine dose with close
monitoring. [29]

¢ QTc-prolonging drugs (antipsychotics, citalopram, TCAs) + methadone: Additive
QTcrisk. Obtain ECG before and after adding QTc-prolonging co-medications. [29]

¢ Quetiapine + methadone: Identified as a signal for increased overdose risk in
pharmacoepidemiologic screening — likely via additive sedation and possible
CYP3A4 competition. [31]

Buprenorphine

e Benzodiazepines and other CNS depressants (including gabapentinoids,
antipsychotics, alcohol): Increased risk of respiratory depression, sedation, and
death. However, the FDA label explicitly states that buprenorphine
treatment should not be categorically denied to patients taking these medications
— the risk of untreated OUD is greater. Use clinical judgment, monitor closely, and
taper CNS depressants when feasible. [32-33]

e CYP3A4 inhibitors (ketoconazole, some protease inhibitors) can raise
buprenorphine levels; CYP3A4 inducers (carbamazepine, phenytoin) can lower
them and precipitate withdrawal. [7][32]

¢ (Clonidine + buprenorphine: Pharmacoepidemiologic signal for increased opioid
overdose risk — likely additive sedation and hypotension. [31]

Naltrexone

e Opioid-containing medications (codeine, tramadol, opioid-containing cough
suppressants): Naltrexone blocks opioid receptors and renders these
medications ineffective for analgesia. Ensure patients and all treating providers
are aware.

REFERENCES Set 1

1. Schizophrenia.
The New England Journal of Medicine. 2019. Marder SR, Cannon TD.Review
2. How and when to treat the most common adverse effects of antipsychotics: Expert review
from research to clinical practice.
Acta Psychiatrica Scandinavica. 2021. Stahl SM, Sy S, Maguire GA.Review
3. Collaborative Care in the Identification and Management of Psychosis in Adolescents and

Young Adults.

*@Pediatrics. 2021. Hua LL.Guideline

4. Practice Parameter for the Assessment and Treatment of Children and Adolescents With
Bipolar Disorder.

Journal of the American Academy of Child and Adolescent Psychiatry. 2007. McClellan ],
Kowatch R, Findling RL.Guideline

5. Antipsychotic Drugs and Dysregulated Glucose Homeostasis.

o ©)

www.ElizaRivera.com/Teaching “~ Prof. Rivera-Mitu Copyright 2025-2026 ™= @ProfRiveraMitu n ProfRiveraMitu @profriveramitu


http://www.elizarivera.com/Teaching
https://www.nejm.org/doi/full/10.1056/NEJMra1808803?utm_source=openevidence
https://onlinelibrary.wiley.com/doi/10.1111/acps.13266
https://onlinelibrary.wiley.com/doi/10.1111/acps.13266
https://publications.aap.org/pediatrics/article-lookup/doi/10.1542/peds.2021-051486
https://publications.aap.org/pediatrics/article-lookup/doi/10.1542/peds.2021-051486
https://pubmed.ncbi.nlm.nih.gov/17195735
https://pubmed.ncbi.nlm.nih.gov/17195735
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/10.1001/jamapsychiatry.2025.2240?utm_source=openevidence&utm_medium=referral

@]AMA Psychiatry. 2025. Smith ECC, Agarwal SM, Panganiban K], et al. NewSR
6. Drug Efficacy in the Treatment of Antipsychotic-Induced Akathisia: A Systematic Review
and Network Meta-Analysis.

@]AMA Network Open. 2024. Gerolymos C, Barazer R, Yon DK, et al.SR
7.FDA Orange Book.

E2FDA Orange Book. 2026.
8. Bipolar Disorders: Evaluation and Treatment.

OAmerican Family Physician. 2021. Marzani G, Price Neff A.Clinical Reference

9. Screening and Management of Depression in Patients With Cardiovascular Disease:

JACC State-of-the-Art Review.

I(’:j']ournal of the American College of Cardiology. 2019. Jha MK, Qamar A, Vaduganathan M,
Charney DS, Murrough JW.Review

10. Management of First-Episode Psychosis and Schizophrenia (SCZ) (2023).
mDepartment of Veterans Affairs. 2023. Marlene Arias-Reynoso DNP PMHNP-BC, Jennifer
L. Bell MD, Pamela Blueford LICSW, et alGuideline

11. CLOZAPINE. FDA Drug Label.

&2Fo0d and Drug Administration. Updated date: 2025-12-17.

12. Clozapine-Induced Cardiomyopathy and Myocarditis Monitoring: A Systematic Review.
Schizophrenia Research. 2018. Knoph KN, Morgan R], Palmer BA, et al.SR

13. Recognition and management of clozapine adverse effects: A systematic review and
qualitative synthesis.

Acta Psychiatrica Scandinavica. 2022. Gurrera R], Gearin PF, Love ], et al.SR

14. Hyponatremia Associated With the Use of Common Antidepressants in the All of Us
Research Program.

Clinical Pharmacology and Therapeutics. 2025. Mo H, Channa Y, Ferrara TM, et
al.Observational

15. Treatment With Antidepressant Drugs and Hyponatremia: A Network Meta-Analysis.
Journal of Endocrinological Investigation. 2025. Norello D, Defazio G, Corona G, et
al.NewReview

16. Antidepressants and the Risk of Hyponatremia: A Multi-Institutional Cohort Study Using
Observational Medical Qutcomes Partnership-Common Data Model.

British Journal of Clinical Pharmacology. 2026. Jung K, Kim JH, Hyeon DE, et
al.NewObservational

17. The Effects of Antidepressants on Cardiometabolic and Other Physiological Parameters:
A Systematic Review and Network Meta-Analysis.

Lancet. 2025. Pillinger T, Arumuham A, McCutcheon RA, et al. NewSR
18. Lithium Carbonate. FDA Drug Label.

E2Fo0d and Drug Administration. Updated date: 2023-10-02.

Based on the following primary sources:

Lithium in the Acute Treatment of Bipolar I Disorder: A Double-Blind, Placebo-Controlled
Study.

‘@Pediatrics. 2015. Findling RL, Robb A, McNamara NK, et al.

19. Canadian Network for Mood and Anxiety Treatments ( CANMAT ) and International
Society for Bipolar Disorders (ISBD ) 2018 guidelines for the management of patients with
bipolar disorder.

Bipolar Disorders. 2018. Yatham LN, Kennedy SH, Parikh SV, et al.Review

20. Evaluation of thyroid function monitoring in people treated with lithium: Advice based
on real-world data.

Bipolar Disorders. 2023. Duce HL, Duff CJ, Zaidi S, et al.

21. Quality of laboratory biomarker monitoring during treatment with lithium in patients

=

www.ElizaRivera.com/Teaching * Prof. Rivera-Mitu Copyright 2025-2026 " @ProfRiveraMitu ProfRiveraMitu @profriveramitu


http://www.elizarivera.com/Teaching
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2024.1527?utm_source=openevidence&utm_medium=referral
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2024.1527?utm_source=openevidence&utm_medium=referral
https://www.fda.gov/drugs/drug-approvals-and-databases/approved-drug-products-therapeutic-equivalence-evaluations-orange-book
https://www.aafp.org/link_out?pmid=33587568
https://pubmed.ncbi.nlm.nih.gov/30975301
https://pubmed.ncbi.nlm.nih.gov/30975301
https://www.healthquality.va.gov/guidelines/MH/scz/VA-DOD-CPG-Schizophrenia-CPG_Finalv231924.pdf
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=5021d643-32d2-4167-b5d8-90870e68a787
https://pubmed.ncbi.nlm.nih.gov/29548760
https://onlinelibrary.wiley.com/doi/10.1111/acps.13406
https://onlinelibrary.wiley.com/doi/10.1111/acps.13406
https://pubmed.ncbi.nlm.nih.gov/39540435
https://pubmed.ncbi.nlm.nih.gov/39540435
https://pubmed.ncbi.nlm.nih.gov/40261584
https://pubmed.ncbi.nlm.nih.gov/41531184
https://pubmed.ncbi.nlm.nih.gov/41531184
https://pubmed.ncbi.nlm.nih.gov/41135546
https://pubmed.ncbi.nlm.nih.gov/41135546
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=d3284649-ed4c-4096-987b-4ac16b8278f2
https://pubmed.ncbi.nlm.nih.gov/26459650
https://pubmed.ncbi.nlm.nih.gov/26459650
https://onlinelibrary.wiley.com/doi/10.1111/bdi.12609
https://onlinelibrary.wiley.com/doi/10.1111/bdi.12609
https://onlinelibrary.wiley.com/doi/10.1111/bdi.12609
https://onlinelibrary.wiley.com/doi/10.1111/bdi.13298
https://onlinelibrary.wiley.com/doi/10.1111/bdi.13298
https://onlinelibrary.wiley.com/doi/10.1111/bdi.13302

with bipolar disorder.

Bipolar Disorders. 2023. Bosi A, Ceriani L, Elinder CG, et al.Observational
22.When and how to use lithium.

Acta Psychiatrica Scandinavica. 2020. Barroilhet SA, Ghaemi SN.Review
23. Lithium for Acute Mania.

G:)The Cochrane Database of Systematic Reviews. 2019. McKnight RF, de La Motte de
Broons de Vauvert SJGN, Chesney E, et al.SR
24. Diagnosis and Treatment of Bipolar Disorder: A Review.

@The Journal of the American Medical Association. 2023. Nierenberg AA, Agustini B,
Kohler-Forsberg O, et al.Review
25. Valproic Acid. FDA Drug Label.

#2Fo0d and Drug Administration. Updated date: 2025-12-18.

26. VALPROIC ACID. FDA Drug Label.

E2Fo0d and Drug Administration. Updated date: 2024-05-02.

27.Valproate: Not All Boxed Warnings Are Created Equal.

The Annals of Pharmacotherapy. 2022. Wartman C, VandenBerg A.Review

28. Valproic Acid, Valproate and Divalproex in the Maintenance Treatment of Bipolar
Disorder.

G:)The Cochrane Database of Systematic Reviews. 2013. Cipriani A, Reid K, Young AH,
Macritchie K, Geddes ].SR

29. Valproic Acid in Women and Girls of Childbearing Age.

Current Psychiatry Reports. 2017. Gotlib D, Ramaswamy R, Kurlander JE, DeRiggi A, Riba
M.Review

30. Clinical Practice Guideline for the Diagnosis, Evaluation, and Treatment of Attention-
Deficit/Hyperactivity Disorder in Children and Adolescents.

@Pediatrics 2019. Wolraich ML, Hagan JF, Allan C, et al.Guideline
31 Pharmacologic Treatment of Attention Deficit—-Hyperactivity Disorder.

'The New England Journal of Medicine. 2020. Cortese S.Review
32 Attention-Deficit/Hyperactivity Disorder: AAP Updates Guideline for Diagnosis and
Management.
American Academy of Family Physicians (2020). 2020. Guideline
33. Attention-Deficit Hyperactivity Disorder.
Lancet. 2020. Posner |, Polanczyk GV, Sonuga-Barke E.Review
34. Safety of Stimulants Across Patient Populations: A Meta-Analysis.
@]AMA Network Open. 2025. Oliva HNP, Prudente TP, Mayerson TF, et al.SR
35. Naltrexone Hydrochloride. FDA Drug Label.
E2Fo0d and Drug Administration. Updated date: 2024-06-14.
36. Management of Substance Use Disorder (SUD) (2021).

Department of Veterans Affairs. 2021. Timothy Atkinson PharmD, Charolotte Baldridge
FNP, Jennifer Burden PhD MS, et alGuideline
37.The American Psychiatric Association Practice Guideline for the Pharmacological
Treatment of Patients With Alcohol Use Disorder.
American Psychiatric Association (2018). 2018. Victor I. Reus MD, Laura J. Fochtmann MD
MBI, Oscar Bukstein MD MPH, et alGuideline
38. Medications for Opioid Use Disorder, Opioid Withdrawal, and Opioid Overdose.
@The Journal of the American Medical Association. 2026. Harris MTH, Weinstein ZM,
Walley AY.Review

REFERENCES Set 2

1. Psychopharmacology and Cardiovascular Disease.

©)

S @
www.ElizaRivera.com/Teaching ~~ Prof. Rivera-Mitu Copyright 2025-2026 "= @ProfRiveraMitu n ProfRiveraMitu @profriveramitu


http://www.elizarivera.com/Teaching
https://onlinelibrary.wiley.com/doi/10.1111/bdi.13302
https://onlinelibrary.wiley.com/doi/10.1111/acps.13202
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD004048.pub4/full
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2023.18588?utm_source=openevidence&utm_medium=referral
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=ceb52870-76d0-4108-a1d4-ba7096fbacdd
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=531c0fc7-5e80-49a5-a9d1-0916ec45d52c
https://pubmed.ncbi.nlm.nih.gov/35392666
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003196.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003196.pub2/full
https://pubmed.ncbi.nlm.nih.gov/28726062
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7067282/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7067282/
https://www.nejm.org/doi/full/10.1056/NEJMra1917069?utm_source=openevidence
https://www.aafp.org/pubs/afp/issues/2020/0701/p58.html
https://www.aafp.org/pubs/afp/issues/2020/0701/p58.html
https://pubmed.ncbi.nlm.nih.gov/31982036
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2025.9492?utm_source=openevidence&utm_medium=referral
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=adb7c4dc-221a-4d91-9687-0d78913a92ad
https://www.healthquality.va.gov/guidelines/MH/sud/VA-DoD-SUD-CPG_Final_for-508_v3.pdf
http://carelonbehavioralhealth.com/content/dam/digital/carelon/cbh-assets/documents/5-2-14/practice-guideline-for-the-pharmacological-treatment-of-patient-with-alcohol-use-disorder%20.pdf
http://carelonbehavioralhealth.com/content/dam/digital/carelon/cbh-assets/documents/5-2-14/practice-guideline-for-the-pharmacological-treatment-of-patient-with-alcohol-use-disorder%20.pdf
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2025.26348?utm_source=openevidence&utm_medium=referral
https://pubmed.ncbi.nlm.nih.gov/29773162

I(’57.)]0urnal of the American College of Cardiology. 2018. Pifia IL, Di Palo KE, Ventura
HO.Review

2. Clinically Relevant Pharmacokinetic Drug Interactions With Second-Generation
Antidepressants: An Update.

Clinical Therapeutics. 2008. Spina E, Santoro V, D'Arrigo C.Review

3. Clinically Relevant Interactions Between Newer Antidepressants and Second-Generation

Antipsychotics.
Expert Opinion on Drug Metabolism & Toxicology. 2014. Spina E, de Leon J.Review

4. Impact of smoking behavior on clozapine blood levels — a systematic review and meta-
analysis.

Acta Psychiatrica Scandinavica. 2020. Wagner E, McMahon L, Falkai P, Hasan A, Siskind D.SR
5. The co-occurrence of cigarette smoking and bipolar disorder: phenomenology and
treatment considerations.

Bipolar Disorders. 2011. Heffner JL, Strawn JR, DelBello MP, Strakowski SM, Anthenelli
RM.Review

6. Meta-Analysis: The Effects of Smoking on the Disposition of Two Commonly Used
Antipsychotic Agents, Olanzapine and Clozapine.

@BM] Open. 2014. Tsuda Y, Saruwatari ], Yasui-Furukori N.SR
7. Carbamazepine. FDA Drug Label.

&2Fo0d and Drug Administration. Updated date: 2025-12-09.

8. Carbatrol. FDA Drug Label.

B o0d and Drug Administration. Updated date: 2025-06-27.

9. Clinically Significant Pharmacokinetic Drug Interactions With Carbamazepine. An Update.
Clinical Pharmacokinetics. 1996. Spina E, Pisani F, Perucca E.Review

10. Management of depression in patients with schizophrenia spectrum disorders: a critical
review of international guidelines.

Acta Psychiatrica Scandinavica. 2018. Dondé C, Vignaud P, Poulet E, Brunelin ], Haesebaert
F.SR

11. Clinically Significant Drug Interactions With Atypical Antipsychotics.

CNS Drugs. 2013. Kennedy WK, Jann MW, Kutscher EC.Review

12. Ventricular Arrhythmia and Sudden Death Risk With Concomitant Antipsychotic and
SSRI Use.

@]AMA Network Open. 2026. Chien HT, Lin SW, Kung TJ], et al. NewObservational

13. Analysis of Drug-Drug Interactions Between Psychiatric Drugs in Spontaneous Adverse
Drug Reaction Reports From EudraVigilance.

Naunyn-Schmiedeberg's Archives of Pharmacology. 2026. Dubrall D, Christ P, Béhme M, et
al.New

14. Lithium Carbonate. FDA Drug Label.

B o0d and Drug Administration. Updated date: 2023-10-02.

Based on the following primary sources:

Lithium in the Acute Treatment of Bipolar I Disorder: A Double-Blind, Placebo-Controlled
Study.

Q@Pediatrics. 2015. Findling RL, Robb A, McNamara NK, et al.

15. Lithium. FDA Drug Label.

&2Fo0d and Drug Administration. Updated date: 2025-08-20.

Based on the following primary sources:

Lithium in the Acute Treatment of Bipolar I Disorder: A Double-Blind, Placebo-Controlled
Study.

‘@Pediatrics. 2015. Findling RL, Robb A, McNamara NK, et al.

16. Lithium Carbonate. FDA Drug Label.

©)

www.ElizaRivera.com/Teaching * Prof. Rivera-Mitu Copyright 2025-2026 " @ProfRiveraMitu ProfRiveraMitu @profriveramitu


http://www.elizarivera.com/Teaching
https://pubmed.ncbi.nlm.nih.gov/18691982
https://pubmed.ncbi.nlm.nih.gov/18691982
https://pubmed.ncbi.nlm.nih.gov/24494611
https://pubmed.ncbi.nlm.nih.gov/24494611
https://onlinelibrary.wiley.com/doi/10.1111/acps.13228
https://onlinelibrary.wiley.com/doi/10.1111/acps.13228
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-5618.2011.00943.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-5618.2011.00943.x
https://pubmed.ncbi.nlm.nih.gov/24595134
https://pubmed.ncbi.nlm.nih.gov/24595134
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=e68998cb-5f91-4d7e-85a6-555efb8b0384
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=bc03e499-5bac-4293-bff4-6864153a624d
https://pubmed.ncbi.nlm.nih.gov/8877250
https://onlinelibrary.wiley.com/doi/10.1111/acps.12939
https://onlinelibrary.wiley.com/doi/10.1111/acps.12939
https://pubmed.ncbi.nlm.nih.gov/24170642
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2026.6028?utm_source=openevidence&utm_medium=referral
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2026.6028?utm_source=openevidence&utm_medium=referral
https://pubmed.ncbi.nlm.nih.gov/41569311
https://pubmed.ncbi.nlm.nih.gov/41569311
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=d3284649-ed4c-4096-987b-4ac16b8278f2
https://pubmed.ncbi.nlm.nih.gov/26459650
https://pubmed.ncbi.nlm.nih.gov/26459650
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=e95036c7-542a-437a-969b-f95f6f949f84
https://pubmed.ncbi.nlm.nih.gov/26459650
https://pubmed.ncbi.nlm.nih.gov/26459650
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=7dc9c6d2-6d9a-49e4-a8ab-437b0ed5f84e

E2Fo0d and Drug Administration. Updated date: 2022-11-22.

Based on the following primary sources:

Lithium in the Acute Treatment of Bipolar I Disorder: A Double-Blind, Placebo-Controlled
Study.

*@Pediatrics. 2015. Findling RL, Robb A, McNamara NK, et al.

17. Lithium carbonate. FDA Drug Label.

E2Fo0d and Drug Administration. Updated date: 2025-09-04.
18. Tegretol. FDA Drug Label.

&2Fo0d and Drug Administration. Updated date: 2025-12-16.
19. Lamotrigine. FDA Drug Label.

E2Fo0d and Drug Administration. Updated date: 2026-01-03.
20. LAMOTRIGINE. FDA Drug Label.

E2Fo0d and Drug Administration. Updated date: 2026-02-05.

21. Case Report: A Case of Valproic Acid-Induced Hyperammonemic Encephalopathy

Associated With the Initiation of Lithium: A Re-Duplicable Finding.
Frontiers in Psychiatry. 2022. Levy A, Very E, Montastruc F, et al.Case

22. Drug-Drug Interactions Between Psychotropic Medications and Oral Contraceptives.
Expert Opinion on Drug Metabolism & Toxicology. 2022. Schoretsanitis G, Deligiannidis KM,
Paulzen M, Spina E, de Leon ]J.Review

23. Management of Reproductive Risks in People With Epilepsy.

The Lancet. Neurology. 2025. Bjgrk MH, Cukiert C, Nucera B, Bromley RL.NewReview
24. The Effect of Variable Cigarette Consumption on the Interaction With Clozapine and
Olanzapine.

European Journal of Clinical Pharmacology. 2006. Haslemo T, Eikeseth PH, Tanum L, Molden
E, Refsum H.Clinical Trial

25. Factors affecting interindividual differences in clozapine response: a review and case
report.

Human Psychopharmacology. 2011. Bersani FS, Capra E, Minichino A, et al.Review

26. Correlation Between Clozapine and CRP Levels in Relation to Smoking Status.

Acta Psychiatrica Scandinavica. 2025. Smith RL, Andreassen OA, Kane JM, Schoretsanitis G,
Molden E.New

27.Pharmacological treatment of psychiatric comorbidity in bipolar disorder: a review of
controlled trials.

Bipolar Disorders. 2006. Singh ]B, Zarate CA.Review

28. Efficacy and safety of established and off-label ADHD drug therapies for cognitive
impairment or attention-deficit hyperactivity disorder symptoms in bipolar disorder: A
systematic review by the ISBD Targeting Cognition Task Force.

Bipolar Disorders. 2024. Miskowiak KW, Obel ZK, Guglielmo R, et al.SR

29. Methadone Safety: A Clinical Practice Guideline From the American Pain Society and
College on Problems of Drug Dependence, in Collaboration With the Heart Rhythm Society.
The Journal of Pain. 2014. Chou R, Cruciani RA, Fiellin DA, et al.Guideline

30. Clinically Relevant Drug Interactions: Buprenorphine or Methadone with Other
Frequently Prescribed Drugs.

American Society of Addiction Medicine (2021). 2021. Guideline

31. Identifying Clinically Relevant Drug-Drug Interactions With Methadone and
Buprenorphine: A Translational Approach to Signal Detection.

Clinical Pharmacology and Therapeutics. 2022. Miano TA, Wang L, Leonard CE, et al.

32. Buprenorphine Hydrochloride and Naloxone Hydrochloride Dihydrate. FDA Drug Label.

&2Fo0d and Drug Administration. Updated date: 2025-12-24.
33. buprenorphine hydrochloride. FDA Drug Label.

#2Fo0d and Drug Administration. Updated date: 2026-01-05.

©)

www.ElizaRivera.com/Teaching * Prof. Rivera-Mitu Copyright 2025-2026 " @ProfRiveraMitu ProfRiveraMitu @profriveramitu


http://www.elizarivera.com/Teaching
https://pubmed.ncbi.nlm.nih.gov/26459650
https://pubmed.ncbi.nlm.nih.gov/26459650
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=074e3c3b-3a36-4c66-b0a7-e19f9aac8548
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=8d409411-aa9f-4f3a-a52c-fbcb0c3ec053
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=7977c87f-b459-486a-9edc-0a2071c46f4c
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=3448839b-4933-4ef9-a80a-9e504d2c5696
https://pubmed.ncbi.nlm.nih.gov/35586415
https://pubmed.ncbi.nlm.nih.gov/35586415
https://pubmed.ncbi.nlm.nih.gov/35876180
https://pubmed.ncbi.nlm.nih.gov/40541210
https://pubmed.ncbi.nlm.nih.gov/17089108
https://pubmed.ncbi.nlm.nih.gov/17089108
https://onlinelibrary.wiley.com/doi/10.1002/hup.1191
https://onlinelibrary.wiley.com/doi/10.1002/hup.1191
https://onlinelibrary.wiley.com/doi/10.1111/acps.13801
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-5618.2006.00371.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-5618.2006.00371.x
https://onlinelibrary.wiley.com/doi/10.1111/bdi.13414
https://onlinelibrary.wiley.com/doi/10.1111/bdi.13414
https://onlinelibrary.wiley.com/doi/10.1111/bdi.13414
https://linkinghub.elsevier.com/retrieve/pii/S1526-5900(14)00522-7
https://linkinghub.elsevier.com/retrieve/pii/S1526-5900(14)00522-7
https://pcssnow.org/wp-content/uploads/2021/08/PCSS-Clinically-Relevant-Drug-Interactions-Buprenorphine-or-Methadone-with-Other-Frequently-Prescribed-Drugs_2021.pdf
https://pcssnow.org/wp-content/uploads/2021/08/PCSS-Clinically-Relevant-Drug-Interactions-Buprenorphine-or-Methadone-with-Other-Frequently-Prescribed-Drugs_2021.pdf
https://pubmed.ncbi.nlm.nih.gov/35881659
https://pubmed.ncbi.nlm.nih.gov/35881659
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=62abde41-46cb-4e90-a798-23d6531bf9aa
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=699638dd-3a53-445f-a545-d0e6eabfe1c9

