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Why look into polypharmacy?
Almost universally, the rate of antidepressant use has risen over the latter half of the century.
Read et al. in their 2017 paper note prescriptions for antidepressants in England doubled from
2005 to 2015 and looked at interpersonal interpersonal adverse effects. With a survey of nearly
1800 individuals, they asked about deleterious effects on sex life, vocation, general physical
health, social life, close relationships, and independence. One thousand respondents were
taking antidepressants at the time of the survey, 484 of which were taking only antidepressants
at the time of the survey. Of this latter category, 86% reported at least one of these side effects.
Over half of respondents (63.9%) reported mild adverse effects, a third reported moderate
adverse effects (32%), and 4.1 % reported severe adverse effects. Sex life distruption was the
most common adverse effects at 43.7%, with other categories reported by ¼ to ⅓ of
respondents.

Polypharmacy, defined here as an antidepressant with at least one other tranquiliser,
antipsychotic, or mood stabilizer, was reported by 524 respondents. In the same way that an
endocrinologist will see more complex diabetic patients than a general practitioner, and they will
likely be on more medications, a psychiatrist will see more complex patients and therefore tend
to have patients with more medications. Of the respondents in this study, 42.6% with
polypharmacy were under the care of a psychiatrist, and 12.6% were under the care of a
general practitioner. Polypharmacy increased, and in some cases doubled, the risk of the above
adverse effects. The total number of psychotropics was correlated with progressive risk of
adverse effects, and was inversely correlated to perceived efficacy of the drugs.
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Read’s definition of polypharmacy, several drugs in multiple classes, is a common one. There
are other ways to define the issue. Polypharmacy can refer to redundancy with multiple drugs in
the same class (Kukreja 2013). Adjuvant polypharmacy refers to the use of one drug to treat the
adverse effects of another. Polypharmacy through augmentation occurs when one drug’s dose
is maximized, but symptoms remain. In these cases, another agent is added to continue to
pursue a treatment effect. Additionally there is total polypharmacy, the absolute number of
medications regardless of class, mechanism, and indication.

Epidemiology
Polypharmacy is fairly prevalent, though depending on how it is defined and measured, rates
vary from 13 to 90% (Kukreja 2013). Up to ⅓ of outpatients are on three or more psychotropics.
In 1974, 5% of inpatients were discharged on three or more medications, up to 40% by 1990. In
general, multi-class polypharmacy is most prevalent and found in 20.9% of patients (De las
Cuevas and Sanz in 2004). Selective serotonin reuptake inhibitors given with a benzodiazepine
are most common, followed by tricyclic antidepressants given with a benzodiazepine. In
same-class polypharmacy, multiple benzodiazepines are most common. 19% of child and
adolescent patients are reported on multiple classes of psychotropics (Comer 2016).
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Why does polypharmacy happen?

Many authors give a variety of reasons polypharmacy occurs, many of which are summarized in
Kukreja’s 2013 review article. There are scientific reasons for it (with a focus on biogenic
amines), their pharmacodynamics, and their metabolism, and there is an impetus to use
medications to address psychiatric conditions (Kukreja 2013). There are also economic reasons
for it. The pharmaceutical sector of the US economy is immense, valued at 2.8 trillion dollars
(statista.com). Discussion on the ways the pharmaceutical industry influences prescribing
exceeds the scope of this essay, but there is an enormous amount of capital that depends on
prescribing medications. There are regulatory issues as well - the Food and Drug Administration
gives indications for a medication only when safety and efficacy for that indication is
demonstrated by the manufacturers. This often leaves professional organizations and individual
prescribers to their own interpretation of the literature if they wish to use one medication to treat
multiple problems. This is made all the more perilous by the economic problem, as off-label
prescribing can be illegally encouraged by drug companies. There’s a cultural issue as well, as
Americans may have “a large appetite for pharmacological treatments,” which may or may not
be appropriate (Kukreja 2013). Sometimes the problem can lie with the prescriber, either due to
compromise from the above factors, or compromise from intrinsic factors.

These intrinsic factors are, at times, mistakes. There can be a lack of conviction about declaring
a medication trial to be failed, or less charitably a “combination of fear and laziness,” such that
treatment failure is addressed not with discontinuation of a medication, but addition of still more
(Kingsbury 2001). When there is diagnostic ambiguity, “sloppy diagnosis,” can lead to treating
many potential conditions or symptom clusters, rather than working towards a more
parsimonious diagnosis with a more parsimonious treatment plan. If there is a cross titration,
and the patient does well, many are tempted to halt the titration and proceed with polypharmacy
rather than stick to plan and arrive at one, not two, medications. Inadequate pharmacologic
knowledge can lead illogical treatment decisions, such as adding a medication with a similar
mechanism of action to a similar one already in use, or using multiple meds at sub therapeutic
doses.

Merits
There are times when polypharmacy may be helpful or even necessary. There may be a need
due to failure of monotherapy (Sadock 2009). Illness with various phases, such as bipolar d/o,
may require many med changes over time, which may necessitate polypharmacy. Comorbidities
may require treatment with different agents. When side effects are dose dependent, using more
agents at lower doses may avoid these side effects. Adjuvants may be required to respond to
adverse effects and other complications. Augmentation can be preferred over switching the
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initial medication if there is partial response. Symptoms of special concern, like suicidality, may
be targeted by the addition of lithium or clozaril. Similar considerations can be seen in other
fields, where there is precedent in treating conditions like CHF, epilepsy, cancer, AIDS, etc.,
which often require polypharmacy.

Demerits
Many concerns arise under a drug regimen with polypharmacy. Adherence becomes more
difficult for patients. Cumulative toxicity rises linearly and, where there are interactions,
potentially exponentially. Valproate and carbamazepine are a famous example, whereby
carbamazepine levels are increased with co-administration, with valproate interfering with its
metabolism and also metabolite glucuronidation and clearance (Bernus et al., 1997). It is
associated with excessive dosing and early death (Ito et al., 2005). Ito studied 139 patients with
schizophrenia across 19 psychiatric units. Polypharmacy and excessive dosing were found in
96 cases. Factors were psychiatrist skepticism towards algorithms, nursing requests, and
patient’s clinical condition.

Dealing with Polypharmacy
Minimizing polypharmacy requires a complex knowledge of the patient, their conditions, and the
medications. The SAIL (simple, adverse, indication, list) acronym offers a good start at this (Lee
1998). Prescribers are to keep drug regimens simple, with once daily regimens where possible.
Adverse effects are to be understood not just for each drug independently, but also within their
interactions as well. Drug indications must be clearly understood with a well defined therapeutic
goal, and the drug’s progress in meeting that goal must be continually reassessed. Keeping an
accurate list, while obvious on the face of it, remains a critical task if any of the above advice is
to be followed at all. While general principles are helpful in managing polypharmacy, managing
the complexity of polypharmacy often requires more detailed attention to specific issues.

Special Topics in Polypharmacy

Anticholinergic Effects
Joshi et al., 2021 assessed for impacts of other variables with regression analysis for proxies of
disease severity, such as total antipsychotic dosage, negative symptom severity, positive
symptom severity, number of hospitalizations, and cigarettes per day. They found decrement
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across all measured cognitive domains, largely independent of the confounding factors above,
and correlated in a dose-dependent manner with the anticholinergic burden.

The average ACB score is 3.8, and the anticholinergic burden is high in the studied
schizophrenia/schizoaffective population. An ACB over 3 is associated with 50% increased risk
of developing dementia. Anticholinergic effects were detected “across all cognitive domains with
comparable magnitude.” This did not vary with the type of medication, but varied with ACB,
suggesting the concept of total anticholinergic burden is more important than individual
medications.

The results suggest “differences in cognitive outcomes associated with antipsychotic
medications, if present, likely occur in the context of overall anticholinergic medication burden
and may not necessarily reflect other complex difference in dopaminergic / serotonergic
blockade,” a likely reference to the 5HT 1A / 2A effects of atypicals and the theoretical cognitive
benefit they may provide.

There is one reason to intentionally incur some anticholinergic burden in the treatment of
schizophrenia, the prevention or treatment of EPS (if they have a history of EPS or are high
risk).

One criticism of the Anticholinergic Cognitive Burden scale from agingbraincare.org is that it
scores medications even if they have no anticholinergic activity. It assigns a score of 1 for
possible anticholinergics, including Abilify, Invega, Risperidone. “Aripiprazole, risperidone, and
ziprasidone did not demonstrate AA at any of the concentrations studied,” and “in vitro binding
of aripiprazole, risperidone, and ziprasidone is negligible” (Chew 2006) at concentrations up to
1000 ng/dL

Bipolar Disorder
Fornaro et al. in 2016 produced a meta analysis of articles relating to polypharmacy in bipolar
disorder. Thirty-one articles met their inclusion criteria. They take pains to discuss one of the
main challenges in polypharmacy, which is to define it. While one could describe it as a
duplication of med class or mechanism of action for a specific diagnosis, they offer more simple
terms: Polypharmacy for the use of 2 or 3 psychotropic medications, and complex polypharmacy
for the use of 4 or more psychotropic medications. Prevalence depends on the definition, but as
an example, in STEP BD inpatients were on an average of 3.21 +/- 1.46 psychotropics, and
5.94 +/- 3.78 total medications. The Arzneimittelüberwachung in der Psychiatrie Program
followed over 2000 cases for 16 years and reported 85% of cases received psychotropic
polypharmacy. Of these cases, 15% received monotherapy.
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Clinical features of polypharmacy cases are identified. Treatment with second-generation
antipsychotics (SGA) drugs, history of suicide attempts, income above $75,000 were associated
with higher rates of polypharmacy on analysis of the STEP BD data. Treatment with lithium,
valproic acid, and carbamazepine was associated with the lowest rates of polypharmacy.
Factors not found to contribute to the risk of polypharmacy include history of psychosis, age of
onset, prior hospitalizations, and history of substance use. Neither the subtype (type I vs. II) of
bipolar disorder nor the phase of illness (manic, depressed, mixed) contributed to risk. Patients
presenting with depression or a mixed episode experienced increased polypharmacy involving
selective serotonin reuptake inhibitors (45% for depression,  20% for mixed episode) and also
benzodiazepines (47% for depression, 33% for mixed episode) (Weinstock 2014). Use of
lithium, anticonvulsants, antipsychotics did not vary with episode polarity.

A retrospective chart review of 89 patients, found associations with personality traits as
assessed by the revised NEO Five Factor Personality Inventory (Barnett 2010). The low
openness group had more current medications (3.7 +/- 1) than those scoring high on openness
(2.8 +/- 1.8). Those found using 18 or more medications over their lifespan were found to score
low on extraversion and conscientiousness.

Polypharmacy often occurs in the treatment of bipolar disorder while deviating from guidelines.
The Canadian Network for Mood and Anxiety CANMAT guidelines of 2009, with a 66%
concordance in the initial approach to mania. Nonconcordant treatment strategies cites include
SGA polypharmacy in 22.1%, use of more than one mood stabilizer in 9.6 %, use of
carbamazepine in 1/9%, or typical antipsychotics in 0.4%. Guideline adherence fell to 48.7% at
the next treatment step. 26.5% of cases adhered to initial treatment of depression guidelines.
Overall CANMAT adherence through all phases was 18.6%. For APA guidelines, it is 7.3 % for
mania and 5.6% for depression. Broadly speaking, much of the deviation is polypharmacy
where not recommended by guidelines.

Polypharmacy in bipolar disorder is common. Treatment plans often do not follow treatment
guidelines. The evidence base for antipsychotics and mood stabilizers is an active area of
research with room for difference of opinion, and there is plenty of room for reasonable
disagreement about the timing and choice of such agents. Unfortunately, a substantial
proportion of the deviation from treatment guidelines involves the use of serotonergic agents,
which have been shown to be of little use, or even harmful, in the treatment of bipolar disorder.
While there is much research to be done in the multi-phasic, complex phenomenon of bipolar
disorder, there is also much to be improved in our utilization of the evidence base as it stands
today.
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Seroquel
It makes sense to consider seroquel for sleep. It has antihistamine, alpha 1-blocking, alpha
2-promoting, anticholinergic, serotonin-modulating, and dopamine-blocking properties. Low
doses of seroquel can have some robust effects, with 100% H1 occupancy and 50% D2
occupancy at 50 mg of the drug (Stahl 2013). Aside from interacting with GABA receptors, one
would be hard pressed to find a more thorough profile for a sleep aid. A small study by Cohrs in
2004 involving 14 men showed some benefit for seroquel. It was tested by self-report and
polysomnography for 3 nights in a row, 3 times, with 4 days in between. Doses of placebo, 25
mg, and 100 mg were given. Seroquel improved subjective reports and there was a
dose-dependent increase in stage 2 sleep.

Unfortunately, there’s not much more evidence than that to back its use. For want of data and
onerous side effects, neither European (Riemann 2017) nor American authorities recommend its
use (Sateia 2017). The UK (BMJ Best Practice) doesn’t mention seroquel at all in their sleep
recommendations. It has been studied in conditions where it has a primary indication like bipolar
disorder and schizophrenia, with some benefit shown for sleep (Wine 2009). For PTSD, one
study showed comparable efficacy for nightmares but with higher dropout due to side effects
(Byers 2010).

Antipsychotic Polypharmacy
One major question in psychiatry is the use of more than one antipsychotic to treat psychosis. A
2004 study by Sernyak found psychiatrists report using more than one antipsychotic to reduce
positive symptoms in 61% of cases involving polypharmacy, to reduce negative
symptoms in 20%, to decrease the total amount of medication in 9%, and reduction of EPS in
5% (Sernyak 2004). Historically, there’s been little evidence to support use of more than one
antipsychotic, however. Most, if not all, treatment guidelines and reviews do not support
antipsychotic polypharmacy, with the possible exception of augmenting clozapine (Tiihonen
2021). Yet 10-20% of outpatients with schizophrenia and 40% of inpatients are estimated to be
under treatment with more than one antipsychotic.

About ⅓ of patients with schizophrenia respond well to treatment, ⅓ have some response, and
⅓ do not respond. Interest in antipsychotic combinations, therefore, remains. In a 2019 JAMA
article, Tiihonen examined data in national registries to study readmission rates in 62,000
patients, and described these rates as a function of various 2 antipsychotic combinations
(Tiihonen 2019). Clozaril and Abilify consistently outperformed other combinations as well as
monotherapies. Other clozapine combinations and clozapine monotherapy performed better
than other combinations and monotherapies, as well. Monotherapy remains the
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recommendation from most professional organizations, but there is data to provide guidance for
clinicians who choose to pursue polypharmacy. However, this data did not have blood level
data, which in prior episodes has been discussed as optimally used to bring a singular
medication up to the limit of its therapeutic potential prior to switching or adding a second agent.

Conclusion
Becoming an expert at reducing polypharmacy requires being an expert in not only
psychopharmacology, but being a coach that directs a patient toward a holistic path. It will likely
not be enough to ever just use medications, especially when other themes emerge that need
addressing. For example, as a patient has some success with treatment, next they may need to
address their sleep apnea, lack of exercise, personality issues that lead to interpersonal
conflicts and lack of close relationships. To get them off benzos (over months not weeks) it may
require them simultaneously doing psychotherapy more intensely. Walking may not be a big
enough dose of exercise to get them producing optimal levels of good hormones that only get
increased from strenuous progressive strength training. The patient might need to look deeper
at what brings them meaning in logotherapy. Getting off opioids may increase a desire for
interpersonal connection which their traumas may cause them to struggle with. The complexity
of issues may only grow as you get to know them deeper, but this may also help you know how
to better see their issues as more than just something a medication will solve.

Connect with Jake McBride:
412 365 5155
JM@selforganizingsystems.com
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