88761 Auto Edited-check.docx



Name of Journal: World Journal of Psychiatry
Manuscript NO: 88761
Manuscript Type: EDITORIAL

Keep in mind sex differences when prescribing psychotropic drugs

Mazza M et al. Sex differences in prescription of psychotropic drugs

1/8




Abstract

Women represent the majority of patients with psychiatric diagnoses and also the
largest users of psychotropic drugs. There are inevitable differences in efficacy, side
effects and long-term treatment response between men and women.
Psychopharmacological research needs to develop adequately powered animal and
human trials aimed to consider pharmacokinetics and pharmacodynamics of central
nervous system drugs in both male and female subjects. Healthcare professionals have
the responsibility to prescribe sex-specific psychopharmacotherapies with a priority to
differentiate between men and women in order to minimize adverse drugs reactions, to

maximize therapeutic effectiveness and to provide personalized management of care.
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Core Tip: It has been largely demonstrated that women are the majority of patients
with psychiatric diagnoses and also the largest users of psychotropic drugs. There are
differences between men and women receiving psychotropic drugs, in terms of
response, efficacy, side effects, long-term treatment outcome. There is still a lack of
psychopharmacological research focusing on these differences in male and female
patients. This editorial focuses on the important issue of deeply understanding the
pharmacokinetics and pharmacodynamics of central nervous system drugs with a
priority to differentiate between men and women in order to provide personalized

management of care.

INTRODUCTION

Nothwithstanding both biological research and clinical experience have largely

demonstrated that pathophysiological dissimilarities between men and women
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significantly influence the pharmacokinetics and pharmacodynamics of psychotropic
drugs, most central nervous system drugs are prescribed to women and men at the
same dosesl!l. Sex differences in neural and behavioral outcomes have been described in
the majority of neuroimaging studies evaluating the response to antidepressants,
antipsychotics, sedative-hypnotics, stimulants and mood stabilizersl2l. Sex differences
exist in every major part of the brainl®, hormones and neurosteroids affect the brains of
men and women differentially and dissimilar biological mechanisms may underlie sex
differences in responsiveness to stressl4l.

Gender psychopharmacology is a complex field of study: Not only biological and
physiological differences have a pivotal importance, but also all those factors that
contribute to the formation of the individual, such as psychological behaviour, social
role, cultural characteristics contribute significatively. Personalized medicine could
become the future, designing suitable drugs or providing more appropriate doses, with
different administration intervals. Men and women use drugs and other health
interventions differently, for biological reasons, as they get sick differently (for example,
men seem to have higher pain tolerance and more lethal conditions, whereas women
have a stronger immune response but more disabling chronic conditions) and socio-
cultural reasons, as they have different attitudes toward health and carel®.. Besides, men
and women respond differently to pharmacotherapies, because the drugs are absorbed
and eliminated differently or because there are differences in the sensitivity and
distribution of the targets on which these substances act. Gender differences in drug
response are based on pharmacokinetic and pharmacodynamic variations, such as
bioavailability, volume of distribution and binding to plasma proteins. There are also
differences in metabolization and drug excretion: Women produce less creatinine, have
a lower glomerular filtrate volume than men, and there is a tendency for women to
accumulate drugs. On average, men have larger body sizes that result in larger
distribution volumes and faster total clearance of most medications in men compared to
women. Greater body fat in women (until older ages) may increase distribution

volumes for lipophilic drugs!®l.
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Over the course of life, women undergo several hormonal changes connected, for
example, to the onset and end of the menstrual cycle as well as pregnancy and the post-
partum period. Pregnancy and lactation modify all pharmacokinetic parameters, due to
changes in the volume of distribution. Besides, the placenta is a drug-metabolizing

organ and the enzymes in the placenta are different from those in the liverl!.

WOMEN AND PSYCHOTROPIC DRUGS: FUTURE PERSPECTIVES OF
RESEARCH

Women represent the majority of patients with psychiatric diagngses and also the
largest users of psychotropic drugs, especially antidepressants(78l. More women than
men take multiple medications, and are more vulnerable to a number of adverse drug
reactions. The reasons for this increased risk include gender-related differences in
pharmacokinetic, immunological and hormonal factors (Figure 1). Among these
differences, variation in levels and changes in sex steroids that subsequently interact
with neurotransmitters, lower lean body mass compared to men, reduced hepatic
clearance, different activity of cytochrome P450 enzymes with consequent different
rates of metabolization, as well as conjugation, absorption, protein binding and renal
elimination should be considered!’l. Besides, important issues regard the increased risk
of QT prolongation at electrocardiogram with certain drugs compared with men even at
equivalent serum concentrations and specific cutaneous reactions due to possible
gender differences in T cell activation and proliferation (Figure 2). The prevalence of
side effects in women is moderated by readiness to report, pain threshold, nature of the
side effect, adherence to prescription, therapeutic alliance, genetic differences. It can be
argued how both sex-related than gender-related factors (lifestyle factors,

mmunication styles, health information-seeking behaviour, differences in social roles,
and medication prescribing and adherence) could also lead to gender-specific
differences in the occurrence, perception and reporting of adverse drug reactions. For

example, women and men may perceive symptoms differently; women seem to search
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more actively for health information than men; there are often differences in the dose of
drugs or duration of therapies prescribed to women as compared to menl1°l.

There is an increase of the rates of individuals reporting the use of any psychiatric
medications over the last few decade, and in particular rates of antidepressant,
benzodiazepine and antipsychotic use seem to be higher in femalesl'll. Although these
data witness the advancements of medicine and the improvement of the quality of life
of psychiatric patients, the other side of the coin is represented by the inevitable
consideration of differences in efficacy, side effects and long-term treatment response
between males and females, probably related, almost in part, to sex differences in how

ese drugs act on the brain and are metabolized and excreted. In addition,
reproductive-aged women have repetitive variations in sex hormones with each
monthly cycle that influence the onset, chronicity, and outcome of a variety of
psychiatric illnesses!!2l.

The complexity of women’s hormonal physiology translates into mood instability
related to the menstrual cycle, the manifold physiological changes of pregnancy, and,

inally, the extremely complicated phase of menopause. Levels of sex hormones

throughout the menstrual cycle are associated with the activation of specific hepatic
enzymes and the rate of clearance of certain drugs, while the main differences between
men and women in drug kinetics disappear at menopause due to the progressive
decline in the production of estrogen and progesteronel7l.

The specificity of psychopharmacological treatment in women arise from sex-related
mechanisms of pharmacodynamics and pharmacokinetics up to peculiarities in terms of
absorption, distribution, metabolization, and excretion. For example, in the prescription
of antipsychotics, like olanzapine and clozapine, the effective dose for a woman might
need to be lower than guidelines recommend for men on average (men with psychosis
often require higher dosaga of antipsychotic drugs related to their greater liver
enzymatic clearance), while some antipsychotic side effects, weight gain for instance,
are more worrisome for women than for men. After menopause, women need an

increase in their antipsychotic dose, due to the decline of endogenous estrogen levels;
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other reproductive stages in women’s lives require special prescribing considerations as
well(13-15],

Notwithstanding the number of trials enrolling women has increased following t
instructions of Food and Durg Administration, women are still less represented in
clinical trials because both pharmacokinetics and pharmacodynamics of a drug can be
influenced by menstrual cycle phases, hormonal fluctuations, use of oral contraceptives
and hormonal therapy, and life events such as pregnancy and lactation.

Clinicians should always keep in mind sex differences when prescribing psychotropic
drugs and there must be adequate academic and scientific information on the potential
impact of sex-related factors that affect pharmacokineﬁcs and pharmacodynamics
processes. This topic results critical in order to ensure drug safety and efficacy for
females and males, and for informing clinical product monographs and consumer
information.

There is a need of adequately powered psychopharmacological researches aimed to
consider both male and female subjects in animal and human studies. In addition,
clinical trials should necessarily analyze sex-related differences in results. Evaluation of
the effects of sex can help to explain seemingly contradictory findings of
pharmacological studies. In future researches, it could be interesting to dﬁepen sex-
specific differences in response to antidepressant therapyl'®l, to compare the clinical
trajectory of women and men with treatment-resistent depression treated with similar
augmentation strategies!'’], to test different psychotropic drugs aiming to individuate
which may have a greater efficacy on women than menl!8l or to better evaluate sex
differences in studies&xamining the role of the glutamate system in psychiatric
diseasel'”. Not only women often use drugs differently and respond to drugs
differently, but they can also have unique obstacles to effective treatment (for example
not being able to find child care or being prescribed treatment that has not been
adequately tested on women)2l. Although men are more likely than women to use
almost all types of illicit drugs, there is evidence that women may be more susceptible

to craving and relapsel?!], therefore, influencing psychopharmacological treatment in
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terms of comorbidity and compliance with therapy. It could be useful to identify more
precisely which gender-related psychosocial factors, environmental factors (chemical
pollutants, cigarette smoking or oral contraceptives, nutritional variables) and
psychological factors, in terms of patients” beliefs, attitudes and expectations, that can
affect the efficacy of a prescribed pharmacotherapy, and this issue results particularly

applicable to centrally acting drugs.

CONCLUSION

Studying and recognizing differences between both sexes is the first step in ensuring
equity and appropriateness of care. Sex is a key variable that cannot be neglected to
optimize psychopharmacological treatment and to improve the efficacy and safety of
drug usel22l. The development of sex-specific psychopharmacological research should
aim to create a link between researchers and physicians for careful evaluation of
biological, physiological, and pathological differences between men and women for the
purpose of an increasing level of personalized medicine. On one hand, it is imperative
to better identify the most urgent priorities and to increase awareness and knowledge
about the mechanisms underlying the differences. On the other hand, it is crucial to
stimulate the development of scientific and regulatory pathways that ensure that male
and female populations are studied specifically and selectively.
Neuropsychopharmacology research should necessarily and primarily consider sex
as a biological variable in order to reduce costs and improve benefits, reproducibility of
results and rigor of methodology. Treatment guidelines sl-ﬁuld always take into
account sex-related factors and their influence on pharmacokinetics and
pharmacodynamics processes as well as the occurrence of adverse drug reactions and
events. Healthcare professionals have a responsability to understand the
pharmacokinetics and pharmacodynamics of central nervous system drugs with a
priority to differentiate between men and women in order to minimize the adeverse

drugs reactions, to maximize the therapeutic effectiveness, to provide personalized
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management of care of patients and to contribute to the development of sex-specific

psychopharmacotherapies.
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