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Fluvoxamine Augmentation and Interactions
• There is good evidence that fluvoxamine increases serum clozapine 

levels, 1 this has significant variability (up to 5-10 times). 2

• Consensus lower limit of efficacy between 350-420 ng/mL for 
clozapine,3 upper limit has not been established. 4 Decreased 
response rates and higher risks of intoxication with levels greater 
than 700 ng/ml.4

• Fluvoxamine has been reported to increase the t1/2 of clozapine by 
370%,5 may allow once daily dosing. 

• Clinical changes with fluvoxamine augmentation are less clearly 
established despite increases in serum clozapine concentration. 
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Norclozapine and Adverse Effects
• Clozapine:norclozapine may be important in predicting clinical 

response,6 as well as predicting adverse effects and assessing 
adherence.7

• Increased clozapine:norclozapine may decrease metabolic adverse 
effects,5,8 but may increased orthostatic hypotension and 
sialorrhea.9

• A decreased clozapine to norclozapine ratio can improve cognitive 
symptoms.10

• Ratios > 2 suggest clozapine metabolism though CYP1A2 has 
reached saturation.11

Anxiety and OCS
• Fluvoxamine may treat residual negative and anxiety symptoms. 5
• OCS can occur following antipsychotic treatment due to anti-

serotonergic properties of medications such as clozapine.12

• OCS may be associated with both norclozapine and clozapine 
levels,13 fluvoxamine augmentation may worsen medication 
induced OCS by increasing serum levels.14,15

• When OCS is a feature of schizophrenia patients with combined 
fluvoxamine and clozapine treatment did best.16

• Fluvoxamine augmentation of 250 mg/day to clozapine was 
effective in treating clozapine-induced OCS compared to clozapine 
monotherapy.17

Through fluvoxamine's 
serotonergic effects, this 
augmentation strategy 
may confer benefit to 

residual negative, 
obsessive and anxiety 

symptoms. Though high 
variability of responses 

and adverse effects were 
observed during 

augmentation, this 
strategy was successful in 

increasing clozapine 
serum levels. 

Background:
More than 30% of patients with treatment resistant psychosis remain 
unresponsive to clozapine monotherapy and may benefit from augmentation 
strategies. Fluvoxamine inhibits CYP1A2 and can act as a pharmacokinetic 
augmentation strategy to increase clozapine serum levels, increase the 
clozapine:norclozapine, and increase half life. Augmentation using higher 
fluvoxamine doses may also improve persistent negative, anxiety, and 
obsessive-compulsive symptoms through fluvoxamine’s serotonergic activity.
Methods:
Through chart review we identified four cases of patients with treatment-
resistant psychosis who underwent high dose fluvoxamine augmentation of 
clozapine to target residual negative symptoms, refractory psychosis, anxiety, 
and obsessive-compulsive symptoms.
Limitations:
Retrospective nature, absence of controls, diversity of diagnoses, multiple 
interventions in each patient, and lack of masked raters.

1. Polcwiartek C, Nielsen J. The clinical potentials of adjunctive fluvoxamine to clozapine treatment: a systematic review. Psychopharmacology (Berl). 2016;233:741-750. 
2. Lu M, Lane H, Lin S, et al. Adjunctive fluvoxamine inhibits clozapine-related weight gain and metabolic disturbances. J Clin Psychiatry. 2004;65:766-771. 
3. Perry PJ, Miller DD, Arndt SV, et al. Clozapine and norclozapine plasma concentrations and clinical response of treatment-refractory schizophrenic patients. Am J Psychiatry 1991;148:231–235
4. Remington G, Agid O, Foussais G, et al. Clozapine and therapeutic drug monitoring: is there sufficient evidence for an upper threshold. Psychopharmacology (Berl). 2013;225:505-518
5. Wang C, Zhang Z, Li W, et al. The differential effects of steady-state fluvoxamine on the pharmacokinetics of olanzapine and clozapine in healthy volunteers. J Clin Pharmacol. 2004;44:785-792. 
6. Sporn AL, Vermani A, Greenstein DK, et al. Clozapine treatment of childhood-onset schizophrenia: evaluation of effectiveness, adverse effects, and long-term outcome. J Am Acad Child Adolesc Psychiatry. 2007;46:1349-1356. 
7. Couchman L, Morgan P, Spencer E, et al. Plasma clozapine, norclozapine, and the clozapine: Norclozapine ratio in relation to prescribed dose and other factors: Data from a therapeutic drug monitoring service, 1993-2007. Ther Drug Monit. 2010;32:438-447. 
8. Lu ML, Chen TT, Kuo PH, et al. Effects of adjunctive fluvoxamine on metabolic parameters and psychopathology in clozapine-treated patients with schizophrenia: A 12-week, randomized, double- blind, placebo-controlled study. Schizophr Res. 2018;193:126-133. 
9. Lameh J, Burstein ES, Taylor E, et al. Pharmacology of N-desmethylclozapine. Pharmacol Ther. 2007;115:223-231. 
10. Molins C, Carceller-Sindreu M, Navarro H, et al. Plasma ratio of clozapine to N-desmethylclozapine can predict cognitive performance in treatment-resistant psychotic patients. Psychiatry
Res. 2017;258:153-157. 
11. Legare N, Gregoire CA, De Benedictis L, et al. Increasing the clozapine: norclozapine ratio with co-administration of fluvoxamine to enhance efficacy and minimize side effects of clozapine therapy. Med Hypotheses. 2013;80:689-691. 
12. Schirmbeck F, Esslinger C, Rausch F, et al. Antiserotonergic antipsychotics are associated with obsessive–compulsive symptoms in schizophrenia. Psychol Med. 2011;41:2361-2373. 
13. Lin SK, Su SF, Pan CH. Higher plasma drug concentration in clozapine-treated schizophrenic patients with side effects of obsessive/compulsive symptoms. Ther Drug Monit. 2006;28:303-307. 
14. Gahr M, Rehbaum K, Connemann B. Clozapine-associated development of second-onset obsessive compulsive symptoms in schizophrenia: Impact of clozapine serum levels and fluvoxamine add-on. Pharmacopsychiatry. 2014;47:118-120. 
15. Rahman MS, Grace JJ, Pato MT, et al. Sertraline in the treatment of clozapine-induced obsessive- compulsive behavior. Am J Psychiatry. 1998;155:1629-1630 
16. Reznik I, Sirota P. Obsessive and compulsive symptoms in schizophrenia: A randomized controlled trial with fluvoxamine and neuroleptics. J Clin Psychopharmacol. 2000;20:410-416. 
17. Poyurovsky M, Hermesh H, Weizman A. Fluvoxamine treatment in clozapine-induced obsessive- compulsive symptoms in schizophrenic patients. Clin Neuropharmacol. 1996;19:305-313. 


	Slide Number 1

