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A B S T R A C T

The number of newly approved generic psychotropic drugs increases every year and, in many countries,

their sales exceed the sales of brand-name counterparts. In order for any generic drug to receive an

approval of regulatory authorities, its bioequivalence with the corresponding reference product must be

demonstrated. Moreover, generic drugs must meet the same quality standards as reference drugs.

However, many psychiatrists express concerns about use of generic drugs. We carried out a systematic

analysis of the relevant literature indexed in PubMed and Cochrane databases. The MeSH term ‘‘generic’’

was combined with terms describing antipsychotic and antidepressive drugs, including their

pharmaceutical names and relevant mental disorders. All 26 articles including either clinical studies

or case reports have been qualified for a detailed analysis. No cases describing switches between two

generics were found. Therapeutic equivalence studies evaluating antipsychotics included clozapine,

olanzapine, and risperidone. The clinical status was judged to have worsened in 15.7% patients treated

with clozapine. The number of relapses before and after the switch was not significantly different in

patients treated with olanzapine. Two case reports showed clinical state deterioration after switch to

generic risperidone. The clinical outcome after conversion to a generic antidepressant was evaluated

only in one retrospective study. That study analyzed the outcomes of treatment with citalopram and

revealed mental state deterioration in 11.6% of patients. Only single reports describe cases of impaired

efficacy or adverse events after the switch to a generic antidepressant, including fluoxetine, mirtazapine,

and venlafaxine. No cases of suicidal attempt after the switch were reported.

Although the overall number of described cases is rather modest, health professionals should be

aware of possible changes in the therapeutic effectiveness after changing to a generic medicine.

� 2015 Institute of Pharmacology, Polish Academy of Sciences. Published by Elsevier Sp. z o.o. All rights

reserved.
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Introduction

Hatch-Waxman Act and bioequivalence guidelines released by
the U.S. Food and Drug Administration (FDA) and the European
Medicines Agency (EMA) that define the rules of registration of
generic drugs have been among the most important regulatory
documents, allowing a wide access to modern drugs in psychiatric
pharmacotherapy [1,2]. The number of newly approved generic
psychotropic drugs increases every year and, in many countries,
their sales exceed the sales of brand-name counterparts. Generic
drugs can be granted their marketing authorization for identical
indications to those of reference drugs. Prescription and over-the-
counter generic drugs that are marketed in the European Union and
the United States must all meet standards established by EMA and
FDA, respectively. According to Directive 2001/83/EC of the
European Parliament, a generic medicinal product is ‘‘a medicinal
product which has the same qualitative and quantitative composi-
tion of active substances as the reference medicinal product, the
same pharmaceutical form as the reference medicinal product, and
which bioequivalence with the reference medicinal product has
been demonstrated by means of appropriate bioavailability studies.’’

Both EMA and FDA require the Abbreviated New Drug
Application (ANDA) for a generic drug to only demonstrate its
bioequivalence with the reference product. Submission of the
outcomes of preclinical or clinical studies that establish the
efficacy and safety of the active ingredient is not required for a
generic drug as these data would have previously been docu-
mented during the approval of the innovator product. Moreover,
the aim of the required bioequivalence studies is to compare
generic and reference drug’s absorption. The absorption can be
assessed by measuring the maximum plasma concentration (Cmax)
and the area under the curve (AUC) of ‘‘drug plasma concentration
against time’’. Cmax is an indirect measure of the rate of absorption
and it may relate to drug’s toxicity and/or efficacy. AUC reflects the
entire exposure to the drug. Both FDA and EMA accept Cmax and
AUC to vary from �20% to +25% between reference and generic
products [3]. The use of these criteria is based on medicinal
experts’ consensus that such range of differences in the active
ingredient concentration in the plasma will not significantly affect
either the efficacy or safety of the drug. A retrospective analysis of
2070 bioequivalence studies of generic drugs approved by the FDA
in a 12-year period showed that an average difference in Cmax and
AUC between generic and reference products was 4.35 and 3.56%,
respectively [4]. Bioequivalence studies are generally conducted in
healthy adult volunteers of both sexes under standardized

conditions. However, in case of clozapine the FDA released in
2005 a guideline recommending its bioequivalence studies to be
conducted in patients with schizophrenia at therapeutic doses
[5]. Administration of clozapine doses higher than 12.5 mg to
healthy volunteers is considered unethical due to a risk of serious
adverse events, such as hypotension, bradycardia, or even syncope
and asystole. Of note, the doses tolerated by schizophrenic patients
can be even 60 times higher [6].

Most bioequivalence studies use the ‘‘single dose, two-way
crossover’’ design, and it is recommended to conduct bioequiva-
lence studies on the highest strength of the drug. Whereas
differences in shape, color, excipients, the particle size, and the
crystalline form of the active ingredient are acceptable, it is
required to demonstrate that the dissolution profiles of the generic
and the reference medicinal product are similar. Both the generic
and the reference drug must meet the same standards for
manufacturing and quality, according to relevant regulations [7].

Even though the requirements for bioequivalence are well
established, many psychiatrists and their patients express con-
cerns about generic drugs [8].

As head-to-head studies comparing efficacy and safety of
reference and generic medicines are considered ethically unac-
ceptable, retrospective observational studies and case reports are
the only source of data on the therapeutic equivalence of generic
drugs.

We have performed a systematic review to synthesize data
from all available studies and case reports on both clinical and
pharmacological aspects of bioequivalence as it applies to
antipsychotic and antidepressive drugs.

Methods

Data sources

We have searched two electronic databases, MEDLINE (via
PubMed) and The Cochrane Library, as well as abstract
proceedings of major scientific meetings, and bibliographies of
all eligible studies and case reports, from the date of inception to
the present (i.e., March 26, 2015). In addition, reference lists of
identified reviews and selected trials were scanned for any other
relevant trials. The search strategy included the medical subject
headings of: Mental Disorders, Bipolar Disorder, Affective
Disorders, Psychotic, Depression, Anxiety, Anxiety Disorder,
and Schizophrenia. These terms were combined with terms
representing the interventions, expressed as names of different
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active substances: Amisulpride, Clozapine, Levomepromazine,
Olanzapine, Quetiapine, Risperidone, Ziprasidone, Citalopram,
Escitalopram, Mirtazapine, Fluoxetine, Fluvoxamine, Mianserin,
Moclobemide, Paroxetine, Sertraline, Tianeptine, and Venlafax-
ine. These words were subsequently combined with the key-
words developed for generic drugs. The search terms were
developed based on MeSH headings. The search results, i.e., all
titles, abstracts and keywords, were downloaded to a reference
management database (Reference Manager, Thomson Reuters),
and two researchers independently examined the selected
references, based on the selection criteria described below.

Selection of studies

The project team created an eligibility assessment checklist
based on the PICOS framework, in order to identify articles
describing the efficacy and safety of generic drugs in comparison
with proprietary drugs that would subsequently be included in this
review. The articles were restricted to the following: (1) P (patient
population)—conducted with patients with mental disorders, and
not on healthy volunteers, (2) I (intervention)—involving antipsy-
chotic and antidepressive drugs from our list, (3) C (comparison)—
involving a brand-name drug with the same active substance as
the studied generic drug, (4) O (outcome)—with study endpoints
describing efficacy, safety, and pharmacokinetics of both drugs, i.e.,
generic and brand name, and (5) S (setting)—included all
randomized controlled studies, nonrandomized studies (cohort
and case-control studies), and case series, where the methodology
was not restricted to specific types. In addition, all included articles
have been written in English and published before March 26,
2015. Although the study itself could have taken place in any
location of the globe, the brand-name drug used (or an identical
formulation of it) must have been approved by the FDA or EMA.
Articles were excluded if: (1) they did not report on the efficacy and
safety of generic drugs; or (2) the efficacy and safety information
was not apparent after reviewing the full article; or (3) the full text
of the article was unavailable despite our best efforts to locate it.

Data extraction and synthesis

Two researchers independently screened the titles and
abstracts of all citations using the eligibility assessment checklist.

Abstracts were classified as relevant, potentially relevant, or not
relevant. Relevant and potentially relevant abstracts were selected
for a full review of the article. Abstracts of potentially relevant
articles were further examined independently by two researchers.
If there were discordance between two researchers on the
relevancy of an abstract, a third reviewer read the abstract to
determine its relevancy.

For studies included in the analysis, one researcher extracted
data on study design, sample sizes, patient characteristics (i.e., the
type and severity of disease, inclusion criteria), interventions (i.e.,
names of generic drugs, dosage), outcomes (i.e., change in scores of
psychiatric scales), along with other information about methodol-
ogy, sponsors, and performance sites. The described extraction of
information was checked by a second researcher and, in case of any
inconsistencies, a third researcher of the reviewing team verified
the extraction once again.

Results

General information

Our literature search originally identified 132 articles. Howev-
er, based on our inclusion criteria, 44 articles were qualified for
full-text review, with additional 18 articles excluded after their full
review. As a result, our screen identified 26 articles that qualified
for a detailed analysis and have been included in this review.

Antipsychotic drugs

Clozapine

Overall, the studies were heterogenous both in design and
parameters under evaluation. In total, 636 patients were included
in the clozapine studies alone (Table 1). The clinical status,
assessed by such means as clinical scales, a general psychiatric
examination, a need of dose adjustment or medical service
utilization, was judged to have worsened in 100 patients (15.7%
of all patients included in the studies) and improved or not
changed in 536 patients (84.3%).

Clinical outcomes

Therapeutic equivalence of the generic and its reference drug
was evaluated directly, either by psychiatric scales or by a general

Table 1
Clinical measures of a switch from reference to generic clozapine.

Source Type of study Clinical measure Number of patients who

deteriorated after the switch a

Number of patients who

improved or stayed the

same after the switch a

Lam et al. (2001) Randomized, blinded crossover PANSS 1 20

Kluznik et al. (2001) Randomized, blinded crossover ‘‘Psychotic relapse’’ 14 31

Mofsen and Balter (2001) Uncontrolled, observational General psychiatric

state examination

13 12

Sajbel et al. (2001) Uncontrolled, observational General psychiatric

state examination

– 16a

Stoner et al. (2003) Uncontrolled, observational CGI-Ib 6 18

Paton et al. (2006) Uncontrolled, observational CGI-I 19 285

Makela et al. (2003) Uncontrolled, observational PANSS – 18c

Healy et al. (2005) Retrospective Dose adjustment 39d 69

Alessi-Severini et al. (2006) e Retrospective Dose adjustment 8 50

Oluboka et al. (2010) Randomized, blinded crossover GAS – 17

PANSS, positive and negative syndrome scale; CGI-I, clinical global impression-improvement scale; GAS, global assessment scale.
a One patient experienced difficulties with compliance. Since no information was given whether the patient improved or deteriorated, this individual was not included in

our analysis.
b Clinical state was assessed by either CGI scale or BPRS. Since Paton et al. (2006) used CGI, we have included here the results of CGI for a better comparability. For BPRS, the

outcomes were as follows: 2 patients deteriorated, whereas 22 improved.
c Two patients were excluded from the study because, in the meantime, they were admitted to the hospital and could no longer be evaluated under the generic product.
d Patients who required a change in the dose, or an addition of another antipsychotic, or had a change in adjacent antipsychotic, were all included.
e Clinical state was also assessed by medical service utilization, and it did not differ between groups.
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psychiatric examination. Among 45 patients included in the study
by Kluznik et al., 16 patients experienced clinically significant
worsening (14 patients during the treatment with generic
clozapine) which manifested itself as increases in irritability,
insomnia, anger, anxiety, and a marked exacerbation of positive
psychotic symptoms [9]. In the study by Stoner et al. only two of
24 patients experienced clinical state deterioration after conver-
sion to generic clozapine [10].

In study by Paton et al. out of 337 patients converted to generic
clozapine, the mental state improved in 92 patients, deteriorated
in 19 patients, and stayed the same in 193 patients [11].

In the open-label study by Makela et al. no statistically
significant differences in Positive and Negative Syndrome Scale
(PANSS), Beck Anxiety Inventory (BAI), Abnormal Involuntary
Movement Scale (AIMS), or Movement Disorder Assessment
(MDA) scale were noted after conversion of 18 patients from
reference to generic clozapine [12].

In a group of 17 patients switched to generic clozapine, there
was a significant increase in global assessment scale (GAS) scores
by the end of a 6-month observation period, compared with
baseline scores obtained during the reference treatment, suggest-
ing a better clinical outcome of treatment with the generic drug
[13].

In the study by Mofsen and Balter, seven out of 25 patients
experienced a significant reemergence of previously well-con-
trolled psychotic symptoms (e.g., inappropriate sexual behaviors,
religious preoccupation, obsessive-compulsive behaviors, social
isolation, spontaneous crying, violent and verbally abusive out-
bursts, auditory and visual hallucinations, paranoid delusions, self-
abusive behaviors, and irritability) between 1 and 6 week after the
switch to generic clozapine. Additionally, six patients exhibited
mild exacerbations (i.e., reemergence or intensification of de-
lusional ideation and idiosyncratic behaviors) [14].

One case report indicates increased paranoid delusions in
patients a month after the switch to generic clozapine. His mental
state stabilized 2 months after reintroduction of the reference drug
[15].

Clinical outcomes after the conversion to generic clozapine
were also assessed by evaluation of needs for medical services. No
significant differences in inpatient hospital days, crisis center
admissions, or outpatient psychiatric visits were observed in the
retrospective study of 108 patients switched to generic clozapine
[16].

The numbers of physician or therapist visits, hospitalizations, or
emergency room visits were not significantly different between
the 6-month period before and after the switch to generic
clozapine in a study of 58 patients conducted by Alessi-Severini
et al. [17].

Generic drug dose adjustment

The need for a dose adjustment after the conversion to a generic
drug is considered an important measure of its therapeutic
equivalence to the reference drug. In the study by Healy et al.
[16] out of 108 patients, 16 patients required an increase, 11 a
reduction, and 75 did not require any change in the dose of generic
clozapine during a 1-year observation. On the other hand, no
differences in clozapine doses after the switch to generic clozapine
were reported in the study conducted by Sajbel et al. [18] and only
one out of 24 patients needed a dose increase in the study by Stoner
[10]. However, there was a significant increase in the dose of
prescribed generic, compared to reference clozapine, in the study
published by Kluznik et al. [9]. The necessity to increase the dose of
generic clozapine was shown to be dependent on the duration of
treatment with reference clozapine before the switch. Specifically,
a significant dose increase was necessary only in patients treated
for less than 18 months, whereas no significant dose adjustment

was needed in patients treated for longer periods [11]. In the study
by Alessi-Severini et al. dose changes assessed in 58 patients 2, 4,
and 6 months after the switch to generic clozapine have been
shown to be not statistically significant. In a half-year observa-
tional period, only six patients required a dose adjustment
(4 patients required a dose increase and 2 patients a dose
decrease) [17].

Safety profiles of reference and generic clozapine

Clozapine is known to negatively affect hematological
parameters, and particularly white blood cells (WBC), causing
leucopenia and agranulocytopenia. Therefore, a majority of
studies that examine safety profiles of clozapine use WBC count
as the readout.

In study by Sajbel et al. [18] assessing WBC count in 16 patients
switched from reference to generic clozapine, no significant
difference was found in the period of 4 months. Moreover, there
were no reports of WBC being lower than 3.8 � 103 mm�3, or any
other adverse effects for that matter, during the entire study
period. Similarly, hematologic monitoring performed by Alessi-
Severini et al. in the period of 6 months before and 6 months after
the switch to generic clozapine, did not reveal any statistical
differences [17].

While Stoner and colleagues [10] reported trends toward a
decline in WBC count and an increase in the absolute neutrophil
count after the conversion to generic clozapine, the effects were
not statistically significant. Only one patient in that cohort
experienced neutropenia during treatment with generic clozapine,
but the same patient similarly responded to earlier treatment with
reference clozapine [10].

Other undesirable effects

Alessi-Severini et al. [17] reported several adverse effects in
response to treatment with both reference and generic clozapine,
including, cases of hypersalivation, drowsiness/sedation, tremor/
muscle spasm, insomnia, dizziness, and headache. However, the
effects were similar in character and their number did not differ
significantly 6 months before and 6 months after the switch.

Similarly, in the randomized, open-label, multiple dose,
crossover study by Golden and Honigfeld [19], approximately
two-thirds of patients treated with reference and generic clozapine
experienced adverse effects during the entire 19-day observation
period. In this patient cohort, the symptoms included tachycardia,
tachypnoe, hypersalivation, hyperpyrexia, constipation, somno-
lence, increased sweating, and orthostatic hypotension. However,
again there were no significant differences between groups treated
with the reference, compared to the generic clozapine.

Our review has also identified one relevant case report. It
describes a significant elevation (up to 3644 U/l) of creatine kinase
(CK) in a patient treated for 6 days with generic clozapine, and
normalization of CK levels after reintroduction of reference
clozapine [20]. Serious adverse effect was also described in Stoner
et al. study—a case of pulmonary embolism after the conversion to
generic clozapine in a patient with portal vein hypertension,
cirrhosis, and esophageal varices [10].

Other antipsychotics

Data available in the literature for other antipsychotic drugs
bioequivalence is very limited. We have found and synthesized all
reports available to date for olanzapine and risperidone. No reports
on bioequivalence of other antipsychotics were found.

Olanzapine

Therapeutic equivalence of reference olanzapine and three
generic olanzapine products was studied by Araszkiewicz et al.
[21]. Three groups of patients were compared: (i) patients
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prescribed reference olanzapine and continued on it; (ii) patients
prescribed reference olanzapine and switched to generic olanza-
pine; and (iii) patients prescribed generic olanzapine from the start.
During a 2-year follow-up, there were no significant differences
in the dose of generic olanzapine prescribed to 25 patients who
were switched from reference olanzapine. No patient requested a
switch back to reference olanzapine, which might indicate a good
tolerance of generic olanzapine. The number of relapses before and
after the switch was not significantly different, and the average
number of relapses per year was equal. Both groups treated with
only one drug throughout the observation period showed similar
percentages of patients with relapses (reference olanzapine: 38%,
generic olanzapine: 34%). The switched group showed the lowest
average number of patients relapsing per year (12%), and again the
numbers were similar in two groups without the switch (reference
olanzapine: 24%, generic olanzapine: 26%) [21].

A case of mental state deterioration 2 days after switching to
generic olanzapine was described by Samuel et al. [22] in a
14-year-old patient with bipolar affective disorder, childhood
autism, and moderate mental retardation. Symptoms included an
increased agitation, aggression, reduced sleep, and disinhibition.
Increasing the dose of generic olanzapine was not effective in
alleviating the symptoms. Notably, patient’s mental state im-
proved within 1–2 days after restarting brand-name olanzapine,
strongly suggesting that the deterioration was indeed related to
the switch to the generic form of the drug [22].

There are only single case reports of adverse effects of
treatment with generic olanzapine. These include a case of
akathisia 5 days after switching to generic olanzapine that
resolved 48 h after resuming the branded drug, [23] and a case
of gray tooth discoloration after few weeks of generic olanzapine
treatment [24].

Risperidone

We have identified two reports describing cases of mental state
deterioration after switching from reference to generic risperi-
done. First describes worsening of behavior, including hyperactiv-
ity and irritability, 2 weeks after the switch in a 6-year-old patient
with autism and a severe intellectual disability, who had been
stable for over 6 months. After reinitiation of reference risperidone,
the patient significantly improved within 10 days [25].

The second report describes a case of an increased tiredness and
sedation a few days after switching from reference to generic
risperidone in a 14-year-old patient with paranoid schizophrenia.
Within a week of reintroducing reference risperidone, the
previously experienced side-effects disappeared, indicating a
causal relationship between the symptoms and the generic [25].

Antidepressant drugs

Fluoxetine

A case of depressive symptom deterioration (i.e., sleeping
difficulties and feeling sad) 16 days after switching to generic
fluoxetine has been described in a patient suffering for 5 years from
major depression (three episodes) and treated with reference
fluoxetine. The patient was subsequently switched to reference
fluoxetine administered twice-weekly, which relieved all the
symptoms of depression in 2 weeks [26].

Another study describes depressive symptom deterioration
with suicidal thoughts several months after switching to generic
fluoxetine in a patient with a recurrent major depressive disorder
treated for 2 years with reference fluoxetine. Four weeks after
reintroduction of reference drug, the patient reported improve-
ments in the mood, drive, concentration, and disappearance of
suicidal thoughts. The patient remained free of symptoms for a
12-month follow-up period [27].

A similar case describes depressive symptom reoccurrence
18 days after switching to a generic fluoxetine in a patient treated
for 2 years with the reference fluoxetine. Two weeks after
reintroduction of the reference fluoxetine, the patient became
again symptom-free [28].

Six cases of either adverse effects (i.e., moderate to severe
headaches) or a decreased efficacy of generic fluoxetine (i.e.,
exacerbation of self-injurious behaviors, depression, anxiety, and
fatigue, along with anhedonia, lack of concentration, lethargy,
dysphoria, irritability, crying spells, isolation, and dampened
motivation and energy) have been described in patients who
had used reference fluoxetine for over a year before the switch
[29].

Citalopram

The analysis of 172 patients with anxiety disorders (obsessive-
compulsive disorder, panic disorder with agoraphobia, social
phobia, posttraumatic stress disorder) treated with the reference
citalopram, performed by Van Ameringen and colleagues has
shown that 20 patients (12%) deteriorated after the switch to
generic citalopram. Specifically, the reemerging or worsening
clinical symptoms included suicidal ideation, increases in obses-
sive thoughts or compulsions, anxiety, panic attacks, restlessness,
and mood lability. All 20 patients responded well to reintroduction
of reference citalopram, but two of them needed a dose increase.
Ten out of the 20 patients were concomitantly treated with other
medications. However, their doses remained unchanged through-
out the study [30].

Mirtazapine

There is one case report describing depressive symptom
deterioration with suicidal ideation without life stressor a few
weeks after switching from reference to generic mirtazapine in a
patient who suffered from a major depressive disorder and
obsessive-compulsive disorder, simultaneously treated with
bupropion, imipramine, and diazepam [27].

Venlafaxine

A case of deterioration of depressive symptoms with suicidal
thoughts was described 3 months after the switch to the generic
venlafaxine in a patient who had previously been treated with the
reference venlafaxine. After reintroducing reference venlafaxine,
improvement of clinical state was noted [31].

Discussion

We conducted a systematic literature review in order to gain
insights into potential changes in the therapeutic effectiveness as a
result of a conversion from reference to generic forms of
antipsychotic and antidepressive medicines.

Most of the available literature concerns efficacy and safety of
generic clozapine. Even though the pharmacokinetic profile of
generic clozapine meets the overall regulatory requirements,
isolated cases of its decreased efficacy have nonetheless been
described in the literature, and analyzed here. These cases may
have likely been caused by the patient-to-patient variability in
responsiveness to clozapine. But it is also well established that a
pharmacological treatment may change both the sensitivity and
the number of target receptors. The latter phenomenon, referred to
as down- or up-regulation, may be responsible for the observed
changes in the patient’s mental state and for the need of a dose
adjustment. Since changes in the sensitivity of target receptors are
usually dependent on the duration of treatment, this factor should
be included in future study designs.

Deterioration of clinical state after the switch could be caused
by a decrease in concentration of the active substance in the

G. Cessak et al. / Pharmacological Reports 68 (2016) 217–223 221



plasma, in turn leading to appearance of withdrawal symptoms.
After a long-term treatment with antipsychotics, discontinuation
syndromes can produce psychiatric symptoms that can be
mistaken for a true relapse of the disease. The drug-induced
effect is known as ‘‘supersensitivity psychosis’’[32]. It can occur
within 6 weeks following either a decrease or a complete
withdrawal of an oral antipsychotic [33]. It can be distinguished
from the relapse of the disease as the patient’s clinical state
improves more quickly after increasing the dose or readministra-
tion of the antipsychotic.

Equally important contributors to the therapeutic inequiva-
lence of various forms of antipsychotic drugs may be individual
differences in drug pharmacokinetics, which depends on
P-glycoprotein, a well-established restrictor of the blood-brain
barrier permeability. The gene encoding P-glycoprotein is highly
polymorphic, leading to differences in the relationship between
peripheral and central nervous system (CNS) levels of antipsy-
chotic drugs among individuals [34]. Moreover, it is not known
whether chronic antipsychotic or antidepressive treatment causes
modulation of P-glycoprotein function, or its concentration in the
CNS. If so, this could be yet another reason for the observed
differences in the therapeutic response to the ‘‘reference ! gene-
generic’’ antipsychotic drug switch.

Clozapine pharmacokinetics can change also by a simultaneous
treatment with drugs that affect its metabolism through an
inhibition or induction of hepatic cytochrome P450 (CYP)
isozymes. Similarly, a 5-day caffeine-free period or a sudden
smoking cessation can cause a significant decrease or an elevation
of clozapine plasma concentration, respectively [35–37]. Unlike
clozapine, only few case reports and one full study refer to
therapeutic equivalence of other antipsychotic drugs—olanzapine
and risperidone. It is worth emphasizing that, although some cases
of impaired efficacy after conversion to generic olanzapine have
been described, the switch does not seem to cause any increase in
the number of adverse effects or change in their characteristics.

Non-pharmacological or not exclusively pharmacological
factors are of major importance. An impaired compliance, often
resulting in discontinuation of treatment, is one of the main
problems faced by psychiatric pharmacotherapy [38,39]. While
acceptable by regulations, any change in the size, shape, or color of
the generic drug pharmaceutical form (e.g., tablet, capsule) may
raise patient’s concerns on the effectiveness of the therapy. This, in
turn, may affect compliance, leading even to abandonment of the
therapy. It may also cause the nocebo effect, resulting in a
decreased effectiveness of the generic drug and the resultant
clinical state deterioration [40–42]. Cai et al. describe a case of the
lack of treatment effectiveness due to reluctance to use a generic
product by a patient treated with venlafaxine [31]. Explaining to
the patient the reasons for the change, and reassuring him/her
about the similarity in action of different products containing the
same active substance, may be critical to the success of treatment
with generic drugs.

Clinical implications

Our systematic review revealed that changes in efficacy and
adverse effects of treatment with generic antipsychotic and
antidepressive drugs are rare, especially considering the large
scale of this type of treatment administered daily. However, as
reasons for these rare phenomena remain unknown and impossi-
ble to predict in individual cases, it seems that a careful clinical
patient monitoring should be performed during at least the first
few weeks after the conversion. In case of any mental state
deterioration, psychological factors and the resulting decreased
compliance should be considered and discussed with the patient.
A dose adjustment of a newly introduced generic drug may be

required as well. It should also be considered that a change in the
clinical state experienced by the patient may result from
psychological factors (i.e., the nocebo effect) and a fluctuation in
symptoms as part of a natural course of the disease, not related to
the generic drug.

It is worth noting that no study or a case report included data on
switching between generics. No such data are available because
generic drug bioequivalence is assessed only in relation to
reference drugs. Switches between generics can be performed in
pharmacy without doctor’s knowledge [43]. For example, accord-
ing to Polish regulations, pharmacists are obligated to offer to a
patient a more affordable generic. Moreover, there are several
generics of each reference drug available on the market, but not in
every pharmacy. This also leads to switching between generics at
the pharmacist’s discretion. Even though the data shown by Davit
et al. indicate that the differences in pharmacokinetic parameters
among generics are not expected to exceed their acceptable ranges,
doctors should be aware of the potential for disturbances in the
therapeutic response [44].

If serious adverse effects or deterioration of the mental state
occur, reference treatment should be reintroduced
[45]. Manufacturing defects of certain batches of drugs, although
happening very rarely, should also be considered as a possible
reason for any decreased treatment effectiveness. All these
situations should be reported to the relevant authorities. Such
reports are carefully investigated and corrective actions are taken
if necessary. As clinical studies comparing the efficacy and safety of
‘‘reference ! generic’’ or ‘‘generic ! generic’’ drug switches are
ethically unacceptable, the available data should be considered
incomplete. All cases of a therapeutic inequivalence should be
carefully monitored and made available to the public. Medical
professionals should be encouraged to publish observations
associated with the drug switch in their own patients. Until a
more complete set of data is available, all patients undergoing a
drug switch should be carefully observed.
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