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Levels of Medication 
Monitoring 

 Adherence to prescribed schedule 
 Neuropsychiatric Target Effectiveness 
 Minor Side Effects- expected/transient 
 Severe Side Effects- unexpected/persistent 

Adverse Events  
 Neuropsychiatric  
 Somatic/Constitutional 
 Bioclinical/Laboratory 

 
 



Initial Monitoring Questions 
Patient, POA & Caretakers  
 

 Is patient taking the prescribed med as 
ordered? Any evidence of resistance? 

 Is the med effective for the neuropsychiatric 
condition it was prescribed? (Patient and 
Collaterals) 

 Rate condition as either Stable, Improving, At 
Baseline, Worsening or Severe Exacerbation 

 



Monitoring Questions 
Patient, POA & Caretakers  

 Any side effects or problems you’ve noticed 
since you started this med?  (part of your ROS) 

 Neuropsychiatric: ^Anxiety, ^Agitation, ^Anger, 
^Apathy, ^Aggression, Reduced Concentration, 
Episodes of delirium, ^Confusion, Other adverse 
behavioral changes 

 Somatic/Constitutional: Hypersomnia, Insomnia, 
Appetite Change, Weight Change, Decreased 
Energy, ^Falls, N/V, ^Pacing, Muscular Rigidity, 
Involuntary Movements, Fevers, Infections, B/P 
 

 
 

 



Common Lab Tests Used to 
Monitor Psychotropic Meds  

 
 

 Most Frequent CBC, CMP, Specific Drug 
Levels (Li, Valproate, Carbamazepine) 
Ammonia, Lipid Profile, Random & Fasting 
Blood Glucose, HA1c   



Drug Interactions 

 Most interactions are mediated via 
pharmacokinetic and pharmacodynamic 
mechanisms 
 

 Pharmacokinetic interactions occur when 
one compound alters the absorption, 
distribution, metabolism or excretion of 
another 



Drug Interactions 

 Induction of liver enzymes by one drug may 
increase the rate of metabolism and thus 
decrease the plasma concentration and 
therapeutic effect of another   
 

 Inhibition of liver enzymes by one drug may 
decrease the rate of metabolism and thus 
increase the plasma concentration and risk 
of toxicity of another 



Drug Interactions 

 Pharmacodynamic interactions occur when 
two or more drugs that have synergistic or 
antagonistic actions act on the same receptor 
or target organ  

 Potentially hazardous interactions are more 
likely to occur with drugs that have a narrow 
therapeutic index and in patients with 
impaired hepatic or renal function 



Drug Interactions 

 Most interactions are harmless and of only 
theoretical interest 

 Some interactions may be beneficial, e.g. in 
augmentation therapy 

 Interactions are of particular importance in 
individuals receiving polypharmacy, in 
multiple substance misusers and in countries 
where there is much self-medication and 
uncontrolled or unethical dispensing 



Metabolism of Drugs 

 CYP 450 enzymes are distributed widely 
among animals and humans and are involved 
in the oxidation of xenobiotics (foreign 
substances) and drugs  
 

 These enzymes are located in the liver, gut 
mucosa, lungs, kidney, brain and skin 



Metabolism of Drugs 

 Each enzyme is influenced by genetic, 
constitutional and environmental factors 
 

 Specific drugs have a high affinity for one 
particular CYP enzyme but most are oxidized 
by more than one 



SSRI Antidepressants 
First Line Depression Tx  

 
 Paroxetine  
 Sertraline 
 Fluoxetine 
 Fluvoxamine  
 Citalopram 
 Escitalopram 

 



SSRI antidepressants 
Indications & off-label uses 
 All except Fluvoxamine FDA approved to tx depression 

(major depressive d/o and dysthymia) 
 Various class members also approved to treat: 

generalized anxiety d/o, OCD, panic d/o, PTSD, eating 
disorders, premenstrual dysphoric d/o, social anxiety 
d/o 

 Off-label uses- ADHD, insomnia, chronic pain 
syndromes, seasonal affective d/o, behavioral 
problems in individuals with dementia and mental 
retardation, … other uses  



SSRI Antidepressants 
Side effects 
 Decreased sex drive and impaired sexual function 

Some SSRI’s worse than other 
 Nausea, Loose BM , anorexia, vomiting  

- all increase with dose and can resolve with time 
 Weight gain (esp. paroxetine) after initial GI effects 
 Possible Poor Appetite & Weight Loss in Elderly frail  
 Headache, dizziness, anxiety, agitation (esp. 

fluoxetine), rash, insomnia, sedation, sweating, vivid 
dreams, tremor, dry mouth (esp. paroxetine), 
bruising, ↑ prolactin  



SSRI Antidepressants 

Half-life 
 Short: paroxetine & fluvoxamine (missed 

doses can result in uncomfortable symptoms) 
 

 Moderate:  sertraline, citalopram, 
escitalopram 
 

 Long: fluoxetine (good for people who may 
miss doses) 



Usual SSRI S/E Burden  

 
 Lowest- Escitalopram & Citalopram 

 
 Moderate- Sertraline & Fluoxetine 

 
 Highest- Paxil & Fluvoxamine  



SSRI Drug-Drug Interactions 

 Low- Citalopram, Escitalopram 
 

 Low to Moderate – Sertraline (dose dependent) 
 

 Moderate to High- Paroxetine & Fluvoxamine 
 

 High-Fluoxetine 



SSRI Drug-Drug Interactions 

 SSRI levels tend not to be altered by other 
drugs but can potentially increase levels 
(inhibit metabolism) of certain drugs 

 Examples: 
 paroxetine > ↑ risperidone  
 fluoxetine > ↑ buspirone / ↑ olanzapine  

(consult references such as www.drug-
interactions.com , www.drugs.com, others) 

http://www.drug-interactions.com/
http://www.drug-interactions.com/
http://www.drugs.com/


 Monitoring Cautions with 
SSRI Antidepressants  

 Suicidal ideation and ↑ suicide risk especially 
early in tx  as energy level increased before 
antidepressant effect 

 SIADH with Dilutional Hyponatremia: Drugs 
that ↑ brain serotonin levels can stimulate 
ADH release from the posterior pituitary ↑ 
free fluid and reduce  Na+ levels.  Reduced 
Na+ levels disrupt neural function and can 
produce severe psychiatric symptoms.  



Monitoring Cautions with 
SSRI Antidepressants 

 SSRI Discontinuation Syndrome: When 
switching or discontinuing SSRI’s always 
taper dose  DO NOT ABRUPTLY D/C 
except Fluoxetine (Prozac) as they can 
produce Flu-like Sx’s. The most intense 
discontinuation Sx’s take place with 
Paroxetine and Luvox. The half-life of 
Prozac is so long that it tapers naturally.     



 SSRI Monitoring Cautions: 
Serotonin Syndrome 

 Serotonin (Toxic) Syndrome: A consequence 
of excessive brain levels of serotonin through 
therapeutic overdose, drug interaction, 
recreational drug use or intentional overdose.  

 Progressive Sx’s >> diarrhea, tremor, sweating, 
restlessness, hyperreflexia (can advance to) 
>>disorientation, rigidity, fever >>  coma, 
seizures>>Death 



Serotonergic Syndrome 
Management 

 1.D/C Serotonergic Drugs 
 2. Administer Benzo’s for agitation 
 3. Fluid recessitation if diarrhea is severe 
 4. For advanced Sx’s administer a serotonin 

blocking agent.   
 

 BEST TREATMENT IS PREVENTION 



Monitoring Serotonin 
Burden  

 Many medications/substances have 
serotonin activity or increase seretonin due 
to interaction:  dextromethorphan, fentanyl, 
meperidine, sumatriptan, St John’s Wort, 
MDMA (ecstasy), LSD, Rozerum, 
Trazodone, Buspar, Zyvox, Azelect, 
Tramadol 



SSRI Antidepressants: 
In Conclusion  

 citalopram (Celexa) 
 Few drug-drug interactions (DDIs)  
 Simple dosing 
 High serotonin specificity 
 Typical or less SSRI side effects 

 escitalopram (Lexapro) –  
 Few drug-drug interactions (DDIs)  
 Simple dosing 
 High serotonin specificity 
 Typical or less SSRI side effects 



SSRI Antidepressants 
 fluvoxamine (Luvox) 

 OCD indication 
 Multiple significant DDIs 

 paroxetine (Paxil) 
 Significant DDIs 
 Some reports of associated weight gain 
 “Withdrawal” symptoms with missed doses 

 sertraline (Zoloft) 
 Moderate DDIs 
 Multi-step dosing 



  SNRI Antidepressants  
 

 Venlafaxine (Effexor)/ Desvenlafaxine 
(Pristiq)-Reuptake Inhibition of both serotonin 
and norepinephrine reuptake at the synaptic 
cleft.  Venlafaxine is more active on the 
serotonin side. Indicated at this time for 
depression, generalized anxiety, social 
anxiety,  and panic.  Also used off label for 
neuropathic pain and fibromyalgia.   

 
 

  



SNRI Antidepressants 

 Duloxetine (Cymbalta)-Reuptake Inhibition of 
both serotonin and norepinephrine reuptake 
at the synaptic cleft.  Duloxetine is equally 
active on both the serotonin & norepinephrine  
sides. It is indicated for  Tx of both 
depression and neuropathic pain. Tx of 
significant depression requires a somewhat 
higher dose to be effective. 



SNRI Side Effects 
Side effects 
 Decreased sex drive and impaired sexual function  
 Nausea, Loose BM , anorexia, vomiting  

- all increase with dose and can resolve with time 
 Weight gain after initial GI effects 
 Possible Poor Appetite & Weight Loss in Elderly 

frail  
 Headache, dizziness, anxiety, agitation, rash, 

insomnia, sedation, sweating, vivid dreams, 
tremor, dry mouth  



SNRI Monitoring Issues 
 

 Suicidal thinking (esp. early in Tx) 
 Switch to Mania/Hypomania 
 Blood Pressure Increases (esp. diastolic) due 

to the pressor effect on vasculature. If  
increases are significant and persist D/C. 

 Avoid with recent MI or CHF 
 Avoid with seriously elevated uncontrollable 

Hypercholesterolemia 



SNRI Monitoring Issues 

 SIADH with Dilutional Hyponatremia  
 Serotonin (Toxic) Syndrome 
 Renal impairment reduce usual dose by 25-

50%. Give dose after renal dialysis 
 Hepatic Impairment reduce usual dose by 50%. 

(Avoid Duloxetine with decreased LFT’s)   
 Severe Anorexia/Chronic Nausea D/C 
 Discontinuation Syndrome taper dose 

reductions no faster than 75 mg/per week  
 
 



Atypical Antidepressants 
 
Mirtazapine (Remeron)- 
 Complex serotonin, NE (α2) & histamine activity 
 Receptor activity changes with changes in dose 
 Sedation & weight gain especially at lower doses  
 Monitor for Lipid abnormalities 
 Monitor WBC’s for Leukopenia/ Agranulocytosis  (rare) 
 SIADH with dilutional hyponatremia (less frequent than SSRI’s) 
 Monitor carefully with hemodynamic instability 
 Avoid with recent MI, Angina and Ischemic Stroke  
 Minimal DDIs (except MAOIs)  

 



Atypical Antidepressants 
 Trazodone (Desyrel)  

 Increases brain serotonin but not specific  
 Sedation, weight gain, low blood pressure 
 Used most commonly (off label) for insomnia 
 Rare reports of sustained painful erection (priapism) that 

should be treated in ER (can lead to impotence 
 Can cause orthostatic hypotension, falls, leukopenia, can 

potentiate bipolar switching, can lower seizure  
 Use with extreme caution with the hemodynamic unstable  
 Dilutional hyponatremia  
 Serotonin Syndrome 
 Monitor Na+, B/P, WBC’s, Weight, Lipids, Glucose, Urinary 

retention  



Atypical Antidepressants 

 Bupropion (Wellbutrin, Zyban) 
 NE, dopamine reuptake inhibition 
 Not the most robust antidepressant 
 Often used to augment SSRI’s 
 Can be activating and for some disorienting 
 Zyban to tx smoking addiction 
 Seizure risk in patients with Hx of seizures, bulimics & TBI   

(↑ risk at ↑ dose)  
 Not for use in hemodynamic unstable, CHF, recent MI 
 Potential DDIs not often significant (except MAOIs) 
 Reduce dose for renal and hepatic impairments 



Tricyclic Antidepressants 
Beer’s List NO NO! 

  

Amitriptyline (Elavil)  
Amoxapine (Asendin) 
Clomipramine (Anafranil) 
Desipramine (Norpramin)   
Doxepin (Sinequan) 
Imipramine (Tofranil) 
Maprotiline (Ludiomil) 
Nortriptyline (Pamelor) 
Protriptyline (Vivactil) 
Trimipramine (Surmontil) 
      



Tricyclic antidepressants 
 Mechanism of action  

 Norepinephrine, serotonin, histamine, muscarinic (cholinergic) 
and α-adrenergic receptor activity although in differing ratios  

 Anticholinergic activity leads to many of the side effects of 
these drugs 

 Indications & off-label uses 
 Depression and similar spectrum of disorders as SSRIs 
 Especially helpful with chronic pain and depression secondary 

to medical conditions such as AIDS 
 enuresis, narcolepsy, premature ejaculation, insomnia, 

migraine prophylaxis 

 Blood levels: May be obtained to monitor dose effectiveness 



Tricyclic antidepressants 
 Drug-drug interactions (DDI) 

 Multiple significant interactions in each direction with 
potentially serious consequences 

 Side effects (SE) 
 Anticholinergic SE include: dry mouth, constipation, blurred 

vision and urinary retention 
 Cardiac arrhythmias and conduction changes 
 Orthostatic hypotension  
 Sedation 
 Weight gain 

 Cautions 
 Overdose is frequently fatal 
 Pts with bipolar d/o may be pushed into mania or rapid cycling 



Tricyclic Antidepressants 
Monitoring 

  ECG 
 Lipids 
 LFT’s 
 Na+ 
 Serotonin Syndrome 
 GFR 
 TSH 
 BMI 

 
 
        



Monoamine Oxidase Inhibitors 
 Features  

 Effective antidepressant for those who can adhere to the 
necessary restrictions and tolerate many other side effects 

 Very long duration requiring caution when mixing with 
restricted substances or medications 

 Tyramine containing foods (not a complete list) 
 Certain ones may be consumed in moderation 
 Many cheeses, chocolate, soybeans, hot dogs, dry 

sausage, caffeine, beer, wine, pickles, olives, … etc. 
 Drug-drug interactions 

 Multiple prescribed and over-the-counter medications can 
be potentially lethal.  Serotonin syndrome with SSRIs & 
many others. 



Monoamine Oxidase Inhibitors 
Beers List No No!  

 Available formulations Should not be used to treat 
depression in older adults 
 phenylzine (Nardil);  
 isocarboxazid (Marplan);  
 tranylcypromine (Parnate) 

 Similar medications are used to treat early stage 
Parkinson's Disease. DO NOT Co-Administer SSRI’s, SNRI, 
Tricyclic’s, or atypical antidepressant med. Co-
administration can cause severe CNS Toxicity  hyperpyrexia 
and death 
 Selegiline (Eldepryl) 
 Rasagiline (Azilect: newest MAOI on the block)  



Mood Stabilizers- Introduction 
 Treat bipolar disorder (manic-depressive disorder)  
 Many used to treat various seizure d/o types, 

migraines, chronic pain syndromes, aggression, 
impulsivity, augmentation of antidepressants and 
antipsychotics 

 Other classes of meds also used in bipolar 
treatment usually in combination with mood 
stabilizers 

 Treatment of acute mania vs. prophylaxis vs. 
depression 



Older Mood Stabilizers 
Lithium- features 

 Only mood stabilizer without significant anticonvulsant 
properties 

 up to 70% response rate 
 demonstrated effectiveness in reducing suicidality 
 less effective in rapid cycling and mixed bipolar states 
 full clinical effect may take up to 1-2 months  
 serum levels guide dosing 
 lab draw 8-12 hrs after last dose 
 excreted through the kidneys 
 minimal liver mediated drug-drug interactions (but see 

next slide for other medication issues) 



Older Mood Stabilizers 
Lithium- side effects 

 fine tremor, weight gain, nausea 
 increased thirst and urination 
 more severe toxicities include coarse tremor, gait 

instability, vomiting, diarrhea, confusion 
 increased risk of toxicity with fluid or salt restriction, hot 

weather/sweating, use of anti-inflammatory drugs, ace 
inhibitors & angiotensin receptor blockers, diuretics  

 may cause kidney and thyroid dysfunction so regular 
monitoring of creatinine, GFR and TSH are necessary 

 females are at much greater risk of lithium related thyroid 
dysfunction 



Older Mood Stabilizers 
Carbamazepine (Tegretol)- features 

 used in acute mania and bipolar maintenance  
 more effective than lithium in rapid cycling & mixed states 
 less effective in bipolar related depression 
 serum levels can be helpful in guiding dosing 
 lab draws 8-12 hours after last dose 
 multiple significant drug-drug interactions (DDI) affecting 

both other medications (reducing their levels) & other 
medications affecting it (increasing carbamazepine levels) 

 induces its own metabolism so may need to adjust dose 
over several weeks 



Older Mood Stabilizers 
Carbamazepine (Tegretol)- side effects 

 GI: nausea, constipation, diarrhea, appetite loss 
 CNS: sedation, dizziness, unsteadiness, confusion  
 benign rashes common, catastrophic rashes rare 
 many possible serious abnormalities in CBC 
 may reduce sodium levels (hyponatremia) 
 liver function abnormalities rare but possible 
 toxic metabolite (10-11-carbamazepine epoxide) can 

create problems via DDI (valproate, lamotrigine and 
phenobarbital) independent of carbamazepine levels and 
can be checked separately 



Older Mood Stabilizers 
Valproic acid (valproate, Depakote)- features 

 
 can be dosed rapidly to treat acute mania 
 more effective than lithium in rapid cycling & mixed states 
 used by some to treat aggression and impulsivity in other 

psychiatric disorders 
 approved for migraine prophylaxis 
 serum levels can be helpful in guiding dosing  
 lab draws 8-12 hours after last dose 

 



Older Mood Stabilizers 
Valproic acid (Depakote)- side effects 

 Side effects nausea, weight gain, sedation, unsteadiness 
(ataxia), hair loss, tremor 

 Monitor LFT’s, decreased platelets (thrombocytopenia) 
 pancreatitis (rare but potentially serious) 
 polycystic ovary disease suggested by some reports 
 Monitor ammonia levels can be increased particularly in 

those rare individuals with genetic metabolic deficits 
 drug-drug interactions by various mechanisms with 

numerous other anticonvulsants, aspirin and others 
 



Newer Mood Stabilizers 
Lamotrigine (Lamictal) 

 Minimally sedating unlike most other mood stabilizers  
 Appears to be especially effective in treated bipolar 

depression but unproven to treat mania 
 Early use as an anticonvulsant in children raised 

concerns about potentially life-threatening rash (Stevens-
Johnson syndrome, toxic epidermal necrolysis). 

 Initiating lamotrigine is done very slowly to decrease rash 
risk 

 valproate greatly increases lamotrigine levels  
 carbamazepine greatly decreases lamotrigine levels 

 



Newer Mood Stabilizers 
Oxcarbazepine (Trileptal) 

 Used primarily in combination with other mood stabilizers 
although efficacy not clearly substantiated 

 Modified carbamazepine with potentially less side effects and 
drug-drug interactions than carbamazepine 

 10,11-carbamazepine epoxide not a metabolite so higher dose 
required if switching from carbamazepine 

 



Older Antipsychotics 
 Neuroleptic  

 “seize the neuron” referring to the tendency to cause stiffness and 
other neurologic symptoms 

 early methods of dosing would achieve “neurolepsis” and then back 
dose down to relieve this effect 

 Major tranquilizer 
 refers to the tendency to sedate, quiet and create a “blandness” in 

patients similar to the “negative” symptoms of schizophrenia 
 differentiates from the benzodiazepines (Valium etc.) which were 

referred to as “minor tranquilizers” 
 Typical, traditional, conventional antipsychotics 

 differentiates these drugs from newer “atypical” antipsychotics 
 Dopamine receptor antagonist 

 highlights strong dopamine activity and tight binding at D2 receptors 



Older Antipsychotics 
Side effect terminology: 
 Extrapyramidal symptoms (EPS) 

 pyramidal system- responsible for voluntary movement 
 extrapyramidal system- responsible for involuntary muscle action 
 includes dystonias, Parkinsonism, akathisia & tardive dyskinesia 

 Acute dystonia 
 sustained muscular contraction of neck, eyes, throat 
 generally occurs soon after starting medication 

 Akathisia  
 uncomfortable continuous motor restlessness 
 can occur any time in treatment but generally in first week(s)  
 easily misdiagnosed as the underlying psychiatric disorder 



Older Antipsychotics 
Side effect terminology cont’d: 
 Parkinsonism 

 tremor, muscle stiffness, slowed movement, drooling  
 generally occurs beyond 1 week after starting medication 

 Tardive dyskinesia (TD) 
 spastic facial distortions and tongue movements 
 may extend to neck, trunk, and extremities 
 delayed effect, usually beyond 6 months from starting medication 
 risk increases with duration of exposure to antipsychotic 
 known to occur without antipsychotic therapy 
 may be permanent, occur on discontinuation or resolve on own 
 is worsened by medications used to treat other EPS symptoms 



Older Antipsychotics 
Side effect terminology cont’d: 
 Neuroleptic malignant syndrome (NMS) 

 pipe-like rigidity, fever, tremor, altered level of consciousness 
 hypotension, tachycardia 
 laboratory abnormalities- elevated WBC & CK 
 mortality 10-20% 
 can occur any time in course of treatment 

 Anticholinergic effects 
 dry mouth, blurred vision, constipation, urinary retention, mydriasis 

(dilated pupils) 



Older Antipsychotics 
Low chlorpromazine (Thorazine) cardiac risk, weight gain 
High fluphenazine (Prolixin) long-acting injection available 
High haloperidol (Haldol) long-acting injection available 
Med loxapine (Loxitane) 
Low mesoridazine (Serentil) cardiac risk 
Med molindone (Moban)  
Med perphenazine (Trilafon) good outcome in CATIE trial  
High pimozide (Orap) cardiac risk 
Low thioridazine (Mellaril) high cardiac risk 
High thiothixene (Navane)  
High trifluoperazine (Stelazine) 



Newer Antipsychotics 
 Terminology 

 “Atypical antipsychotics”, “Second-generation antipsychotics”, 
“Serotonin-dopamine antagonists” 

 Mechanism 
 adds serotonin (5HT 2A) activity 
 binds more loosely to dopamine receptors 
 clozapine initially rejected as an antipsychotic because of its 

seemingly reduced dopamine impact and lack of EPS 
 Indications/uses 

 schizophrenia and other psychotic disorders 
 acute bipolar mania & maintenance 
 augmentation of antidepressants & mood stabilizers 
 aggression & impulsivity 



Newer Antipsychotics 
 Monitoring Cautions 

 less but some risk of EPS/movement disorders 
 greater effect on “negative” symptoms of schizophrenia 
 greater risk of obesity, diabetes and lipid abnormalities 

most of the newer antipsychotics increase DM II  risk in 
two ways. 

  clozapine > olanzapine > quetiapine, risperidone > 
 ziprasidone, aripiprazole 

 requires regular monitoring of metabolic parameters 
 potential stroke, mortality risk in elderly 
 EPS, movement disorders and NMS all can still occur 

although (much) less than typical antipsychotics 



Newer Antipsychotics 
 aripiprazole (Abilify)  

 unique complex mechanism 
 can be either activating or sedating, nausea common 

 clozapine (Clozaril) 
 most effective antipsychotic 
 risk of agranulocytosis (decreased neutrophil WBCs)  
 CBC weekly x 6 mos, bi-weekly x 6 mos, then monthly 
 multiple other side effects & DDI 
 levels reduced by smoking 

 olanzapine (Zyprexa, Zydis) 
 significant weight, diabetes and lipid abnormality risk 
 levels reduced by smoking 



Newer Antipsychotics 
 quetiapine (Seroquel) 

 approved dose range considered low by many 
 low EPS risk 
 used commonly as sedating agent 

 risperidone (Risperdal) 
 most like typical antipsychotics at higher doses 
 available in long acting injection (Consta) 

 ziprasidone (Geodon)  
 approved dose range considered low by many 
 initial cardiac concerns appear insignificant for most 
 must be taken with fat-containing meal/snack 



Medications for Dementia 
Cholinesterase inhibitors 

 address one theorized mechanism of this complex disease 
 donepezil (Aricept) 
 galantamine (Reminyl) 
 rivastigmine (Exelon) 
 tacrine (Cognex)  

 rarely used due to liver toxicity 
___________________________________ 
 memantine (Namenda)  

 complex activity via NMDA (glutamate mediated) receptor 
 may have more broad psychiatric application 
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