
HAL Id: hal-03822029
https://hal.science/hal-03822029

Submitted on 7 Jun 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

A one-year follow-up study of treatment-compliant
suicide attempt survivors: relationship of

CYP2D6-CYP2C19 and polypharmacy with suicide
reattempts

Eva Peñas-Lledó, Sebastien Guillaume, Fernando de Andrés, Ana
Cortés-Martínez, Jonathan Dubois, Jean Pierre Kahn, Marion Leboyer, Emilie

Olié, Adrián Llerena, Philippe Courtet

To cite this version:
Eva Peñas-Lledó, Sebastien Guillaume, Fernando de Andrés, Ana Cortés-Martínez, Jonathan Dubois,
et al.. A one-year follow-up study of treatment-compliant suicide attempt survivors: relationship of
CYP2D6-CYP2C19 and polypharmacy with suicide reattempts. Translational Psychiatry, 2022, 12
(1), pp.451. �10.1038/s41398-022-02140-4�. �hal-03822029�

https://hal.science/hal-03822029
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


ARTICLE OPEN

A one-year follow-up study of treatment-compliant suicide
attempt survivors: relationship of CYP2D6-CYP2C19 and
polypharmacy with suicide reattempts
Eva M. Peñas-Lledó1,2✉, Sebastien Guillaume3,4, Fernando de Andrés 1, Ana Cortés-Martínez1, Jonathan Dubois3,4, Jean Pierre Kahn5,
Marion Leboyer 6,7,8, Emilie Olié3,4, Adrián LLerena 1,2,9 and Philippe Courtet3,4✉
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This study of a cohort of 1-year treatment-compliant survivors of a suicide attempt examined for the first time whether a high
CYP2D6-CYP2C19 metabolic capacity (pharmacogenes related to psychopathology, suicide, and attempt severity) and/or
polypharmacy treatments predicted repeat suicide attempts, adjusting for sociodemographic and clinical factors as confounders. Of
the 461 (63% women) consecutively hospitalized patients who attempted suicide and were evaluated and treated after an index
attempt, 191 (67.5% women) attended their 6- and 12-month follow-up sessions. Clinicians were blinded to the activity scores (AS)
of their genotypes, which were calculated as the sum of the values assigned to each allele (CYP2C19 *2, *17; CYP2D6 *3, *4, *4xN, *5,
*6, *10, wtxN). No differences were found in polypharmacy prescription patterns and the variability of CYP2D6 and CYP2C19
genotypes between adherents and dropouts, but the formers were older, with a higher frequency of anxiety and bipolar disorders
and fewer alcohol and substance use disorders. The risk of reattempts was higher for CYP2D6 ultrarapid (AS > 2) metabolizers
(β= 0.561, p= 0.005) and violent suicide survivors (β=−0.219, p= 0.042) if the attempt occurred during the first 6-month period,
individuals with an increased number of MINI DSM-IV Axis I mental disorders (β= 0.092, p= 0.032) during the second 6-month
period and individuals with a combined high CYP2D6-CYP2C19 metabolic capacity (AS > 4) (β= 0.345, p= 0.024) and an increased
use of drugs other than antidepressants, anxiolytics-depressants and antipsychotics-lithium (β= 0.088, p= 0.005) in multiple
repeaters during both periods. CYP2D6 and CYP2C19 rapid metabolism and polypharmacy treatment for somatic comorbidities
must be considered to prevent the severe side effects of short-term multiple suicide reattempts after a previous attempt.
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INTRODUCTION
A history of suicide attempts appears to be the strongest
predictor of future reattempts [1, 2]. However, identifying
individuals at high risk for suicide is clinically difficult [3]. This
identification is particularly important for suicide prevention
purposes and within the first year following a suicide attempt [4]
to assist and stratify treatment selection. Approximately 15% of
patients will reattempt suicide during the year following an
index attempt [4]. In addition, prospective studies show that
~10% of the survivors of a suicide attempt ultimately die by
suicide [5]. However, the risk of a subsequent suicidal death in
reattempters is substantially reduced if follow-up appointments
are scheduled [6]. Although repeaters of suicide attempts
appear to be heavy consumers of health resources and pose a
challenge to clinicians [7, 8], little is known about the risk factors
for those who continue attempting even while keeping these
appointments.

Most research on risk factors for multiple suicide attempts
focuses on sociodemographic and clinical factors [9], but little
research has been devoted to pharmacotherapeutic-related risk
factors, such as polypharmacy prescription patterns and pharma-
cogenetic factors related to interindividual variability in drug
failure.
Pharmacological options for treating short-term suicidal risk

have only recently become available [10]. Indeed, the role of
antidepressants in suicide prevention is debated, and high-risk
patients with depression have been argued to respond less well to
short-term antidepressants [11, 12]. Consistently, clinicians may
use augmentation strategies to optimize the antidepressant
response and search for an anti-suicide effect (e.g., lithium and
antipsychotics).
A common psychiatric prescription practice in cases of

treatment resistance is to concomitantly use multiple drugs
(polypharmacy) [13, 14]. However, concerns about the risks of
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polypharmacy are growing. Evidence shows that the risk of
potential adverse outcomes due to drug‒drug interactions,
hospital admissions, health care costs and nonadherence to
therapy increase as the number of drugs a patient takes increases
[15, 16]. Furthermore, polypsychopharmacotherapy in psychiatric
patients has been retrospectively related to a history of suicide
attempts [17, 18] and suicide risk [19].
CYP2D6 and CYP2C19 are two highly polymorphic P450 enzymes

involved in the metabolism of many central nervous system
medications used to prevent suicide, such as most antidepressants
[20], antipsychotics [21] or anxiolytics [22], and this polymorphism
may lead to variability in drug response during treatment.
Consistently, a poorer response to antidepressants has been
observed in individuals carrying multiplications of CYP2D6 active
genes [23–27] or CYP2C19 enhanced-activity associated alleles [28].
Variability in CYP2D6 activity has also been involved in the

metabolism of endogenous substrates, which may explain differences
with regard to suicidal behavior. The number of CYP2D6 active genes
has been related to suicide death [29], a lifetime history of suicide
attempts [30], suicide risk [31], and the severity of the objective
circumstances mostly related to the preparation of the suicide
attempt [32]. Similarly, CYP2C19 has been shown to be expressed in
the human foetal brain and to explain differences in the brain
development and affective behavior of transgenic mice carrying the
human CYP2C19 gene [33]. Consistently, high CYP2C19 enzymatic
capacity has been associated with higher suicidality in individuals with
depression who attempt suicide [34], whereas its absence was
associated with lower levels in state markers of suicide, such as lower
depressive symptoms [35], a lower prevalence of major depressive
disorder and depression severity and increased bilateral hippocampal
volume in healthy cohorts [34]. Likewise, elevated CYP2C19 expression
was related to depression, reduced hippocampal volume and the
impairment of hippocampal serotonin homeostasis [34].
The aim of the present study was to prospectively evaluate for

the first time whether a separate and/or combined high metabolic
capacity of CYP2D6 and CYP2C19 and the number of prescribed
drugs predict repeat suicide attempts within a year of the last
index in treatment compliance survivors (who keep the scheduled
appointments). The ultimate purpose is to develop stratified
preventive pharmacotherapeutic programs.

MATERIALS AND METHODS
Participants
A total of 461 patients consecutively hospitalized and survivors of a current
suicide attempt were evaluated in a specialized unit of the Montpellier
University Hospital (N= 203), Nancy (N= 115), and Créteil (N= 143). Of the
191 patients, 191 attended their 6- and 12-month follow-up sessions (Fig. 1).
All participants gave written informed consent, as approved by the local

ethics committee (CPP Sud Mediterran´ee IV, CHU Montpellier, France)
after receiving information on the study.

Sociodemographic and clinical evaluation
Patients were evaluated for sex, age, civil status, years of schooling, current
DSM-IV Axis I mental disorders as assessed by the MINI-International
Neuropsychiatric Interview and current tobacco smoking.

Evaluation of suicide
Patients were longitudinally evaluated for suicide attempts at two
times (6 and 12 months) within the first year of the index suicide
attempt. All patients were clinically evaluated on the different variables
in relation to the repetition of suicide attempts during the first and
second 6-month periods. A suicide attempt was defined as ‘a nonfatal
self-directed potentially injurious behavior with any intent to die as a
result of the behavior. A suicide attempt may or may not result in
injury’ [36].
In addition, patients were also asked whether this was their first suicide

attempt or if they had a personal history of suicidal attempts at baseline.
The index suicide attempt was also classified as violent if it involved
firearms, drowning, deep-cutting, jumping or hanging, according to
Asberg’s criteria [37]. In addition, the Life History of Aggression (LHA)
[38], the Scale for Suicide Ideation (SSI) [39], and the Suicide Intent Scale
(SIS) [40, 41] were also evaluated at baseline.

CYP2D6 and CYP2C19 genotyping and the combined
metabolic score
As previously described [42], patients were genotyped for CYP2C19*2 and
CYP2C19*17 as well as for CYP2D6*3, *4, *4xN, *5, *6, CYP2D6*10 and wtxN
[32, 42] in the Clinical Research Center of Extremadura University Hospital
and Medical School.
Additionally, a metabolic score for CYP2D6 and CYP2C19 genotypes and

for their combination, which was based on the sum of the CYP2D6 and
CYP2C19 activity scores (AS) [43–46], was calculated for each subject, as
previously described [47]. Because they are related to null enzyme activity,
the following allelic variants were given an activity score of zero:
CYP2D6 *3, *4, *4xN, *5, *6 and CYP2C19*2. The wild-type (wt) allelic
variants for both CYPs received a score of one because they are related to
normal enzyme activity, whereas CYP2D6 wtx2 and CYP2C19*17 received a
score of 2 for their relationship to rapid enzyme activity. Therefore, the
proposed “combined metabolic score” or AS could possibly range from 0
to 8 in one-point increments, with higher scores indicating higher
metabolic capacity. Finally, as previously described [47], once the sum of
the combined CYP2D6-CYPC19 activity scores was calculated, individuals
were classified into three groups characterized by having a combined
“high” drug metabolic capacity score above 4 (AS > 4), “medium” (AS= 4)
or “low” (AS < 4).
This approach serves to illustrate the assumed functional effects of the

combined genotypes for these two polymorphic genes with regard to the
number of active alleles, which are assumed to influence drug metabolic
activity (Table 1).

Evaluation of pharmacological treatment at baseline, 6 and
12 months
The total number of drugs at the baseline and follow-up visits (6 and
12 months) was calculated and stratified into the mean number of
antidepressants, anxiolytics and depressants (sedatives and hypnotics),
antipsychotics and lithium, and other drugs (Table 2).

Statistical analysis
First, a univariate analysis based on t (Student’s) hypothesis testing or a
generalized linear mixed model (GLMM) and a Pearson’s χ2 test or
Fisher’s exact test were carried out to identify the respective
independent quantitative and qualitative variables and covariables
significantly related to a repeated suicide attempt within the first or/
and second 6-month period after the index event in comparison to
individuals who did not have such an attempt. As mentioned above,
the variables were sex, age, civil status, years of schooling, current MINI
DSM-IV Axis I mental disorders and their total number, current smoking
status, LHA, SSI, SIS, violent index suicide attempt, previous number of
suicide attempts, pharmacogenetic risk factors and number of drugs
for treatment.
Three linear models were constructed to assess the individual and

collective impact of the significant variables of the initial univariate
analysis on the criterion variable. The following breakdown criterion
variables were predicted for three different groups of patients: patients
who reattempted suicide during the first or second 6-month period
after the index attempt or during both time periods within the year.
Two-tailed p values <0.05 were considered statistically significant.

Data were analysed using SPSS version 23 (IBM Corp. Released,
Armonk, NY).

Compliers

Dropouts

191 patients236 patients461 patients

198 patients 72 patients

Basal visit 6 months visit 12 months visit

Fig. 1 Flowchart of the participants of the study. The number of
patients included at each phase of the evaluation period (Com-
pliers), as well as of patients who did not attend (Dropouts) is
detailed.
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RESULTS
Main demographic and clinical data of the baseline sample
The 461 patients consecutively hospitalized during 2010–2011 and
the survivors of a current suicide attempt were 62.9% women with a
mean age of 42.6 ± 13.0 years and diverse civil status (n= 127, 27.6%
single; n= 202, 43.8% married; n= 34, 7.4% separated; n= 85, 18.4%
divorced and n= 13, 2.8% widowed; 12.2 ± 2.9 years of schooling).
Notably, 68.3% (n= 315) were smokers, and the majority of the
population had more than two (n= 183, 39.7%) or two (n= 183,
39.7%) DSM-IV Axis I mental disorders; a minority had been diagnosed
with one disorder (n= 73; 15.8%) or had not been diagnosed (n= 22;
4.8%). For almost half of the population (n= 206; 44.7%), the suicide
attempt was their first attempt, and one fourth (n= 112; 24.3%)
attempted suicide by violent means. The mean scores were
5.82 ± 5.04, 22.95 ± 8.86, and 16.72 ± 5.68 on the LHA, SSI and SIS
scales, respectively.
No differences were found in the variables across the hospital

centers of origin.

Sociodemographic and clinical differences between compliers
and dropouts
The 191 patients who attended their 6- and 12-month follow-up
sessions presented no differences in gender (χ2(1)= 2.999 p= 0.083),
civil status (χ2(4)= 8.595, p= 0.072) or years of schooling (t
(389.718)=−1.545, p= 0.123) compared to the remaining patients
evaluated at baseline that dropped out at any moment (n= 270).
However, this subpopulation of compliers was older (mean age
45.14 ± 12.44 years) than the remaining cohort (40.81 ± 13.11 years) (t
(459)=−3.357, p< 0.05) and included a lower frequency of smokers
(61.8% compliers vs. 73.0% dropouts: χ2(1)= 6.463, p= 0.011, Zres=
2.5). In addition, the frequencies of alcohol abuse (26.7% vs. 36.1%;
χ2(1)= 4.491, p= 0.034, Zres=−2.1) and substance use disorders
(11.5% vs. 24.3%; χ2(1)= 11.775, p= 0.001, Zres=−3.4) were lower,
but the frequencies of anxiety (98.6% vs. 86.9%; χ2(1)= 15.556,
p< 0.001, Zres= 3.9) and bipolar disorders (29.5% vs. 18.6%;
χ2(1)= 7.305, p= 0.007, Zres= 2.7) were higher, although no differ-
ences were found in the number of DSM-IV Axis I disorders.

Table 1. Frequency of CYP2D6 and CYP2C19 genotypes.

Gene Baseline visit; N= 461 (95% CI) Dropouts; N= 270 (95% CI) Adherent; N= 191 (95% CI)

CYP2D6

PMs

*3/*4 0.009 (0.003–0.022) 0.007 (0.002–0.027) 0.010 (0.003–0.037)

*4/*4 0.039 (0.025–0.061) 0.037 (0.020–0.067) 0.042 (0.021–0.080)

*4/*4xN 0.002 (0.000–0.012) 0.004 (0.001–0.021) NF

*4/*5 0.022 (0.012–0.039) 0.022 (0.010–0.048) 0.021 (0.008–0.053)

*4/*10 0.002 (0.000–0.012) 0.004 (0.001–0.021) NF

*5/*5 0.004 (0.001–0.016) 0.004 (0.001–0.021) 0.005 (0.001–0.029)

*5/*6 0.002 (0.000–0.012) NF 0.005 (0.001–0.029)

NMs

wt/wt 0.518 (0.473–0.564) 0.507 (0.448–0.566) 0.534 (0.463–0.603)

wt/*3 0.017 (0.009–0.034) 0.015 (0.006–0.038) 0.021 (0.008–0.053)

wt/*4 0.215 (0.180–0.254) 0.219 (0.173–0.272) 0.209 (0.158–0.273)

wt/*4xN 0.004 (0.001–0.016) 0.007 (0.002–0.027) NF

wt/*5 0.050 (0.033–0.074) 0.059 (0.037–0.094) 0.037 (0.018–0.074)

wt/*6 0.019 (0.010–0.037) 0.026 (0.013–0.053) 0.010 (0.003–0.037)

wt/*10 0.024 (0.013–0.042) 0.030 (0.015–0.057) 0.016 (0.005–0.045)

wtx2/*3 0.002 (0.000–0.012) 0.004 (0.001–0.021) NF

wtx2/*4 0.015 (0.007–0.031) 0.004 (0.001–0.021) 0.031 (0.014–0.067)

wtx2/*10 0.002 (0.000–0.012) 0.004 (0.001–0.021) NF

UMs

wt/wtxN 0.052 (0.035–0.076) 0.048 (0.028–0.081) 0.058 (0.032–0.100)

CYP2C19

PMs

*2/*2 0.0152 (0.007–0.031) 0.019 (0.008–0.043) 0.010 (0.003–0.037)

NMs

wt/*2 0.200 (0.166–0.238) 0.189 (0.147–0.240) 0.215 (0.162–0.278)

wt/wt 0.427 (0.383–0.473) 0.437 (0.379–0.497) 0.414 (0.346–0.484)

*2/*17 0.089 (0.066–0.118) 0.089 (0.060–0.129) 0.089 (0.056–0.138)

UMs

wt/*17 0.252 (0.214–0.293) 0.256 (0.207–0.311) 0.246 (0.190–0.312)

*17/*17 0.017 (0.009–0.034) 0.011 (0.004–0.032) 0.026 (0.011–0.060)

PMs poor metabolizers (AS= 0), NM normal metabolizers (1 ≤ AS ≤ 2), UMs ultrarrapid metabolizers (AS > 2), NF not found.
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Compliers also presented an older mean age at the onset of
suicide attempt (37.57 ± 14.88 years vs. 34.08 ± 14.74 years; t
(459)=−2.490, p= 0.013). No significant differences were found
between the compliers and dropouts in the number of suicide
attempts (t (456)= 0.222, p= 0.824), history of violent suicide
attempts (χ2(1)= 0.008, p= 0.929), LHA (t (453)= 0.712,
p= 0.477), SIS total (t (441)= 1.171, p= 0.242) and SSI (t
(451)= 1.134, p= 0.257).
Finally, there were no significant differences in the prescribed

number of drugs at baseline (Table 2) or in the CYP2D6 and
CYP2C19 alleles, genotypes, and phenotypes distribution (Table 1)
between compliers and dropouts.

Number of prescribed drugs
Significant differences were found during the follow-up when
comparing the total number of drugs taken at baseline
(F= 36.985, p < 0.05), which was higher than at the 6- and 12-
month periods, for which the number of prescribed drugs taken
were similar (Table 2).

CYP2D6 and CYP2C19 alleles and phenotypes
The population complied with the expected Hardy-Weinberg
equilibrium for all CYP2D6 and CYP2C19 alleles, except for
CYP2C19*17 in both groups (p < 0.05). The population that
attended the scheduled treatment sessions (n= 191) included
8.4% PMs and 5.8% UMs for CYP2D6 and 1% PMs and 27.2% UMs
for CYP2C19.
With regard to the three categories defined according to the

combined CYP2D6-CYP2C19 metabolic scores, 36 (18.8%) showed
a “high” capacity (AS > 4), 76 (39.6%) a “medium” capacity
(AS= 4), and 80 (41.7%) a “low” capacity (AS < 4).

Repeated suicide attempt within the year of the index
attempt
The number of individuals who reattempted suicide at any time
was 38 (19.9%). Of them, 14 (7.3%) reattempted between the
index attempt and the first follow-up session, 12 (6.3%)
reattempted between the first and second follow-up sessions,
and 12 (6.3%) reattempted because they repeated at least twice
within the first follow-up year and at least once during each
follow-up period.

Association between the above clinical variables and the
repetition of suicide attempts
The variables significantly related to a repeated suicide attempt
during the first follow-up period were the number of MINI DSM-IV
Axis I mental disorders (t (189)=−2.103, p= 0.037), index violent
suicide method (Fisher, p= 0.024), LHA (t (188)=−2.322,
p= 0.021), and CYP2D6 AS (χ2(2)= 14.498, p= 0.001).
The variables related to repetition of the attempt during the

second follow-up period were bipolar disorder (Fisher, p= 0.017),
depression disorder (Fisher, p= 0.032), alcohol abuse disorder
(Fisher, p= 0.017) and a higher number of current MINI DSM-IV
Axis I mental disorders (t (189)=−2.775, p= 0.006).

Finally, the variables related to multiple suicide reattempts were
the total number of prescribed drugs (t (189)=−3.934, p < 0.001)
and other drugs (t (189)=−3.955, p < 0.001) at baseline and the
number of total drugs (t (189)=−3.809, p < 0.001) and of
anxiolytics and depressants prescribed at 6 months (t
(11.787)=−2.546, p= 0.026), AS CYP2C19 (χ2(2)= 10.082,
p= 0.006) and the combined CYP2D6-CYP2C19 metabolic score
(χ2(2)= 13.183, p= 0.001).
Regression analyses showed that the risk of suicide reattempts

in the very first six months after the index attempt was more likely
in CYP2D6 UMs (β= 0.561, p= 0.005) and if the suicide method
was violent (β=−0.219, p= 0.042). The risk of reattempts during
the second 6-month follow-up period correlated with the number
of current MINI DSM-IV Axis I mental disorders at baseline
(β= 0.092, p= 0.002). Finally, the risk of multiple reattempts was
related to the number of other drugs at baseline (β= 0.088,
p= 0.005) and a high CYP2D6-CYP2C19 metabolic capacity
(β= 0.345, p= 0.024).

DISCUSSION
The present study aimed to identify whether understudied
biological and pharmacotherapeutic risk factors, such as pharma-
cogenetic polymorphisms and the number of prescribed medica-
tions[7], predicted repeat suicide attempts at 6 and/or 12 months
after the index attempt. This target is relevant, as individuals who
continue to attempt suicide during the first year immediately after
a suicide attempt represent a major clinical challenge because of
their high risk [4, 7]. However, little is known about this population
[8]. Although the cumulative attendance rate at follow-up clinical
sessions was lower than the rate of patients who dropped out
(58%), a similar rate was found in another study [48] with a similar
design. Of note, the differences between patients who attended
follow-up sessions and patients who dropped out were in
sociodemographic and psychopathology-related variables, but
the CYP2D6 and CYP2C19 genotype and phenotype frequencies or
number of drugs did not differ between these groups. Therefore,
the results regarding these variables could be generalized.
The main findings showed that the risk of repeat suicide

attempts after an index attempt increased at 6 months in patients
with an ultrarapid CYP2D6 metabolic capacity and in patients who
made a violent attempt. At 12 months, the risk increased in
patients with a greater number of mental disorders. Finally, the
risk of repeat suicide attempt increased in both follow-up periods
for patients with a high combined metabolic capacity for the two
pharmacogenes studied and for patients who used of a greater
number of drugs other than antidepressants, anxiolytics or
depressants and antipsychotics or lithium at baseline.
The aforementioned increased risk of a suicide attempt during

the first 6 months of the index attempt for patients with greater
number of active CYP2D6 genes is consistent with previous
findings. For example, the proportion of individuals with a high
activity or metabolic capacity for CYP2D6 was higher in a Swedish
forensic population who died by suicide than in those who died

Table 2. Evaluation of pharmacological treatment at baseline (compliers and dropouts), for dropouts and compliers at 6 and 12 months.

Baseline
compliers
(N= 191)

Baseline dropouts
(N= 270)

Compliers
6 months (N= 191)

Compliers
12 months (N= 191)

Number of drugs 4.19 ± 2.17 4.13 ± 2.22 2.92 ± 1.95 2.79 ± 2.07

Antidepressants 0.70 ± 0.49 0.72 ± 0.51 0.69 ± 0.55 0.74 ± 0.57

Antipsychotics, lithium 0.73 ± 0.80 0.62 ± 0.76 0.44 ± 0.63 0.37 ± 0.58

Anxiolytics, depressants 0.88 ± 0.70 0.94 ± 0.74 0.74 ± 0.83 0.65 ± 0.85

Other drugs 1.88 ± 1.91 1.85 ± 1.84 1.05 ± 1.35 1.02 ± 1.43

Data are expressed as mean ± SD.
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by natural causes [29]. This proportion was also higher in a
population of patients with eating disorders and a lifetime history
of suicide attempts [30], in individuals at risk for suicide [31] and in
individuals with an increased severity of the objective circum-
stances related to the suicide attempt and its preparation [32]. In
addition, patients who exhibited CYP2D6 UM and received
monotherapy treatment with CYP2D6 antidepressant substrates
ceased treatment early or have been shown not to benefit from
CYP2D6 antidepressant substrates [27]. These findings could apply
to patients exhibiting CYP2D6 UM who did not keep their
scheduled sessions in the present study.
Other studies of large samples have also found that the use of a

violent method [49], psychiatric comorbidities and the number of
mental disorders [50, 51] are risk factors for suicide reattempts.
Finally, this study highlighted that the number of concurrent

prescriptions, the type of drug prescribed, and a high combined
CYP2D6-CYP2C19 metabolic capacity prospectively increase the
risk of multiple reattempts during both the first and second
follow-up periods within a year of the initial attempt. Accordingly,
polypharmacy is known to increase the risk of adverse outcomes
due to drug‒drug interactions [15, 16], and polypharmacy has
been retrospectively related to a history [17, 18] and risk of suicide
attempts [19]. Polypharmacy includes drugs commonly used to
prevent suicide (e.g., antidepressants, anxiolytics and depressants,
antipsychotics, and lithium) and additional drugs the patient
might be commonly taking. For example, active substances, such
as calcium-channel blockers and beta-blockers, antidiabetics, and
analgesics, might share metabolic pathways with the drugs used
to prevent suicide and/or might be involved in suicide poisoning
[52]. Particularly, opioids are prodrugs that need CYP2D6 to
convert them into the effective analgesic, morphine, and patients
exhibiting CYP2D6 UM are at increased risk of death by suicide
and intoxication.
A high CYP2D6-CYP2C19 metabolic capacity might be related to

multiple reattempts due to drug treatment failure in patients
taking substrates for these enzymes. Furthermore, ahigh CYP2D6-
CYP2C19metabolic capacity was previously shown to be related to
the severity (or increased fatality likelihood) of the suicide attempt
[47].
In short, CYP2D6 and CYP2C19 ultrarapid metabolism and

polypharmacy factors must be taken into consideration to prevent
short-term multiple suicide reattempts. Future studies warrant
further research to identify the drug‒drug interactions and
pharmacogenetic profiles that are more likely to predict repeated
suicide attempts. Furthermore, the clinical conditions influencing
drug kinetics and response (renal clearance, liver function, etc.)
must also be considered.
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