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Background: Suicide is a global phenomenon and is the 10th
leading cause of death in the US. Veterans are more likely to
die by suicide than those in the general population. In 2018,
the suicide rate for all US veterans was 1.5 times higher than
the rate for nonveterans, after adjusting for population differ-
ences in age and sex. In light of this disparity, suicide preven-
tion is one of the highest priorities for the US Department of
Veterans Affairs (VA). One major goal of the VA suicide pre-
vention strategy is to reduce access to lethal means.

Observations: This article will provide information on medi-
cations with high lethality and a stepwise approach for how
health care providers may limit lethal medications for pa-
tients at high risk for suicide. The first step is to determine
suicide risk. More than 90% of those who die by suicide
have a psychiatric diagnosis at the time of death. Clinicians
can use risk assessment tools, such as the Veterans Health
Administration Suicide Prevention Population Risk Identifica-
tion and Tracking for Exigencies tool. The second step is to

Jasmine Carpenter is

identify substances strongly associated with fatalities. Ac-
cording to the American Association of Poison Control Cen-
ters, the pharmaceutical classes associated with the largest
number of fatalities are stimulants and street drugs, followed
by analgesics, cardiovascular agents, antidepressants, an-
tipsychotics, and sedatives/hypnotics. The third step is to
consider potential drug-drug interactions, such as the com-
bination of opioids and sedative-hypnotics. Finally, clinicians
need to address risks. With high-risk patients it may be pref-
erential to prescribe medications that are less lethal. All pa-
tients with a high risk of suicide should receive lethal means
counseling.

Conclusions: While firearms continue to be the most lethal
means for veteran suicide, intentional poisoning with medi-
cations or substances also is a common method for suicide,
especially for female veterans. Having knowledge of medica-
tions with high lethality and limiting access to these agents
can be a successful strategy for reducing suicide deaths.
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uicide is a global phenomenon and a
worldwide public health concern.! The
World Health Organization estimates
that > 800,000 people die by suicide every
year. In the US, suicide is the 10th leading
cause of death, and on average, 129 Ameri-
cans die by suicide each day.? In 2018, the
suicide rate for all veterans was 1.5 times
higher than the rate for nonveterans, after
adjusting for population differences in age
and sex. Among female veterans, the rate of
suicide was 2.1 times higher than the rate for
female nonveterans.?
In light of this disparity, sui-
cide prevention is one of the
highest priorities for the US De-

pecially for female veterans.>¢ Although the
overall case fatality ratio for overdose is < 2%,
drug overdose accounted for 59.4% of sui-
cide attempts and 13.5% of deaths by sui-
cide from 2007 to 2014.57 Within the veteran
population, the majority of suicide deaths in
2018 were due to self-inflicted firearm injury
for both male and female veterans, followed
by poisoning via substances and pharmaceu-
tical agents for female veterans (Figure 1).
Notably, when compared with men, women
were more likely to choose drug overdose
as a method for suicide. One study found
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that women aged < 45 years used drug and
poison ingestion in 9 out of 10 suicide at-
tempts.® Since some medications are more
lethal than others, interventions to limit the
availability of lethal medications may prevent
deaths and reduce the severity of suicide at-
tempts. This article will provide a stepwise
approach to help clinicians identify and limit
lethal medications for patients at high risk for
suicide.

STEP 1: DETERMINE SUICIDE RISK
Although it is impossible to predict with cer-
tainty an individual’s risk of suicide, several
patient characteristics and life circumstances
have been identified as risk factors. The
strongest predictor of suicide is the pres-
ence of psychiatric disease.® More than 90%
of those who have had a death by suicide
have a psychiatric diagnosis at the time of
death, and suicide rates in those with men-
tal illness are at least 10 times as high as in
the general population.®!® Depression is the
leading cause of death by suicide world-
wide, followed by substance-related disor-
ders (22.4%), personality disorders (11.6%),
schizophrenia (10.6%), and anxiety/somato-
form disorders (6.1%) 8113

Clinicians also can use various risk assess-
ment tools to identify patients at high risk for
suicide. The Veterans Health Administration
(VHA) Stratification Tool for Opioid Risk
Mitigation (STORM) calculates patients’ risk
based on data extracted from the electronic
health record and is less time intensive, more
easily refined, and may be more powerful
than standard risk assessment tools because
it can be deployed on a large scale.'*!> The
VHA also developed the Suicide Prevention
Population Risk Identification and Tracking
for Exigencies (SPPRITE) tool to assist cli-
nicians in tracking patients with current (or
recent) high levels of suicide risk. This tool
unifies specific patient information gathered
from the patient’s electronic health record
and from other predictive model dashboards
(such as STORM).

STEP 2: IDENTIFY SUBSTANCES
STRONGLY ASSOCIATED WITH
FATALITIES

According to the American Association of
Poison Control Centers (AAPCC), the phar-
maceutical classes associated with the largest
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TABLE 1 Pharmaceutical Drug Classes
Associated With Fatalities from the 2018
Poison Control Annual Report'®

Medications

Fatalities, No.

Analgesics 834
Opioids 589
Acetaminophen 145
Salicylate 46
Acetaminophen/diphenhydramine 12

Stimulants and Street Drugs 694
Methamphetamine 321
Heroin 242
Cocaine 77
Kratom 8
Amphetamine 8
MDMA 7
THC homologs 6

Cardiovascular Drugs 232
CCBs 116
B blockers 31
Digoxin 13
Flecainide 10

Antidepressants 144
TCAs 52
Bupropion 49
Trazodone 9
Venlafaxine 8

Sedatives/Hypnotics/Antipsychotics 97
Benzodiazepines 41
Quetiapine 21
Zolpidem 7
Olanzapine 6

Abbreviations: BZD, benzodiazepine; CCB, calcium channel
blocker; MDMA, methylenedioxymethamphetamine;
THC,tetrahydrocannabinol; TCA, tricyclic antidepressants.

number of fatalities are analgesics, followed
by stimulants and street drugs, cardiovascu-
lar agents, antidepressants, antipsychotics,
and sedatives/hypnotics (Table 1).'° Stim-
ulants and street drugs accounted for
694 fatalities of 39,238 single-substance ex-
posures (mortality rate: 1.8%).'° Drugs of
abuse, including cocaine, hallucinogenic am-
phetamines, heroin, and kratom, have shown
an increased trend in use.'

In 2018 there were 834 fatalities from
174,269 single-substance exposure to an-
algesics, which include opioids and
acetaminophen, for a mortality rate of
0.5%.' The opioid epidemic is one of the
main drivers of the increase in drug over-
dose deaths in the US.'*!7 The opioid with
the highest drug overdose fatality rate is
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TABLE 2 Mean Mortality Indices per 10,000 Exposures??

Pharmaceuticals

Mortality Index

Acetaminophen 25.8
Diphenhydramine 4.8
Tricyclic antidepressants 40.7
Serotonin-norepinephrine reuptake inhibitor 7.2

Second-generation antidepressants

Bupropion
Venlafaxine
Citalopram
Sertraline
Fluoxetine
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Atypical antipsychotics

Quetiapine
Olanzapine
Ziprasidone
Risperidone
Aripiprazole
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Mood stabilizers
Lithium
Valproic acid
Carbamazepine
Lamotrigine

o
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illicitly manufactured fentanyl, which often
is combined with other substances, such
as heroin, to increase its potency at a low
cost.'® These combinations also increase the
risk of overdose fatality.

Acetaminophen is unique among the
top substances associated with fatalities be-
cause it is obtained easily without a pre-
scription. An acetaminophen overdose
can cause hepatic injury, which may prog-
ress to fulminant hepatic failure and death.”
The recommended maximum dose of ac-
etaminophen is 4 g/d in an adult and 50 to
75 mg/kg/d in children. A single acute in-
gestion of > 7.5 g in an adult or 150 mg/kg
in children has been considered potentially
toxic.!*?° The use of combination analgesics
that contain both an opioid and acetamin-
ophen can pose an even greater risk due to
the potential for respiratory depression and
hepatotoxicity.

Cardiovascular drugs accounted for
232 fatalities from 46,499 single-substance
exposures (mortality rate: 0.5%).'°® Accord-
ing to the AAPCC, calcium channel block-
ers (CCB) and B-blockers accounted for
63% of overdose deaths by cardiovascular
drugs because they can cause severe hy-

64 - FEDERAL PRACTITIONER * FEBRUARY 2021

potension, bradycardia, and hemodynamic
collapse.'02122

In the past, the nondihydropyridine CCBs
verapamil and diltiazem were associated with
increased overdose fatalities. However, the
most recent data show that dihydropyridine
CCBs such as amlodipine also have signifi-
cant risk for lethality.'* Metoprolol was asso-
ciated with more overdose deaths in the past
year among [-blockers. However, caution
also should be used with agents such as pro-
pranolol and labetalol, which can antagonize
sodium channels in overdose and may be as-
sociated with a higher risk of mortality than
other B-blockers.?

Antidepressants accounted for 144 fatali-
ties from 56,891 single-substance exposures
(mortality rate: 0.3%).'® Nelson and Spyker
performed a study to determine the mor-
bidity and mortality index for psychotro-
pic agents based on exposure reports from
the National Poison Data system and found
that tricyclic antidepressants (TCAs) and
monoamine oxidase inhibitors (MAQOIs)
had the highest morbidity and mortality
rates among all drugs used to treat depres-
sion.? As a class, TCAs have a mortality
index of 40.7 per 10,000 exposures and
are associated with higher rates of acidosis,
cardiac conduction problems, respiratory
depression, and seizures (Table 2). Am-
itriptyline accounted for 39.5% of deaths
from antidepressants.”> Among newer an-
tidepressants, citalopram, venlafaxine, and
bupropion have been found to be the most
hazardous.?® Citalopram and venlafaxine
have morbidity indices that are 4- to 5-fold
higher than sertraline. Adverse events as-
sociated with bupropion, venlafaxine, and
citalopram, such as seizures, conduction
disturbances, hallucinations, and tachycar-
dia contribute to the morbidity and mortal-
ity related to these medications (Table 3).

Of the atypical antipsychotics, olanzapine,
quetiapine, and ziprasidone have the highest
mortality rates.”” Cardiac conduction prob-
lems were more frequent with olanzapine
and ziprasidone, and respiratory depression
was more frequent with olanzapine and que-
tiapine. Aripiprazole had the lowest rates of
morbidity and mortality.”

Of the mood stabilizers, lithium, valproic
acid, and carbamazepine have narrow ther-
apeutic indices and, therefore, moderately
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TABLE 3 Serious Adverse Events Associated
With Second-Generation Antidepressants?®

high mortality rates.”? Lithium was associated
with higher rates of bradycardia, confusion,

and renal problems. Valproic acid had rela-
tively high levels of acidosis and coma. Car-
bamazepine had high rates of coma and the
highest rate of nystagmus.

Sedatives and hypnotics accounted for
97 fatalities of 51,495 single-substance expo-
sures (mortality rate 0.2%).'® Within this cat-
egory, benzodiazepines (BZDs), particularly
alprazolam, clonazepam, and diazepam, were
associated with the highest number of over-
dose deaths.'® Although fatalities from single-
substance exposure to this category are low,
it should be noted that BZDs are primarily
metabolized by the CYP2C19 and CYP3A4
enzymes. Interactions with other drugs also
metabolized by the same CYP enzymes may
lead to prolonged effects of BZDs, such as se-
dation, and respiratory depression, which sig-
nificantly increase the risk of overdose death.
Furthermore, lipophilic BZDs, such as diaze-
pam, can accumulate in the tissue after mul-
tiple doses and have impaired clearance in
older patients.

STEP 3: CONSIDER POTENTIAL
DRUG-DRUG INTERACTIONS

Suicide attempts involving multiple sub-
stances carry increased risk. Only 12.1% of
all fatal overdoses, according to AAPCC, in-
volved single-substance exposure, whereas
56.3% were attributed to multiple substance
exposures.'® It is important for clinicians to
be aware of and avoid possibly fatal drug-
drug interactions, such as the combination
of opioids and sedative-hypnotics, like BZDs,
which can lead to fatal respiratory depres-
sion. Clinicians also should be aware of a pa-
tients history of illicit opioid and alcohol use
before prescribing opioids and BZDs. Clini-
cians can use various online databases to de-
tect potential drug-drug interactions.

STEP 4: ADDRESS RISKS

If a patient is deemed to be at high risk for
suicide, but it is not imminent and the pa-
tient will be managed as an outpatient, then
it may be preferential to prescribe medica-
tions that are less lethal, such as SSRIs, in-
stead of TCAs or MAOIs. If a potentially
lethal medication is indicated, such as lith-
ium or clozapine, both of which have been
found to reduce suicidal behavior, then
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Medications Adverse Events

Bupropion
¢ Hallucinations

¢ Highest rate of single and multiple seizures

e Conduction disturbances
e Tachycardia
¢ Single seizures

Venlafaxine

e Conduction disturbances
e Seizures

¢ Acidosis

¢ Electrolyte disturbances

Citalopram

TABLE 4 Psychotropics With High
Relative Lethality for a 30-Day Supply?®

Human Equivalent
Dose Relative

Psychotropics Lethality, %
Antidepressants
Doxepin 632.7
Amitriptyline 387.5
Nefazodone 319.6
Imipramine 304.9
Desipramine 290.6
Bupropion 289.4
Trazadone 269.6
Levomilnacipran 156.3
Duloxetine 133.3
Mood stabilizers
Valproic acid 1,665.7
Lithium 1,062.9
Lamotrigine 604.9
Carbamazepine 253.5
Antipsychotics
Chlorpromazine 1,710.4
Clozapine 1,111.6
Quetiapine 124.0

dispensing a limited quantity of pills and
having more frequent follow-up visits are
some ways to lessen risk.**# A clinical pearl
published in Current Psychiatry provided
an equation to determine the lethality of a
30-day supply of medications.?® This equa-
tion uses lethal dose 50 (LD50), which is the
dose of a medication that results in the death
of 50% of the animals used in a controlled
experiment, and the maximum daily dose
of the medication (D) to find the human
equivalent dose (HED) relative lethality. The
HED relative lethality calculation may help
prescribers determine which medications
should have a limited quantity dispensed to
310

Lpso (79
kg

HED relative lethality (%) = X D (mg)
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patients at risk of medication-related suicide.
Any value for the HED relative lethality that
is > 100% is considered a lethal dose for hu-
mans. Therefore, it would be appropriate to
avoid or limit the quantity of medications
with a HED relative lethality > 100%. Table
4 lists the psychotropic agents with the high-
est relative lethality for a 30-day supply. The
psychotropic agents with the lowest HED
relative lethality are SSRIs: desvenlafaxine,
mirtazapine, topiramate, and aripiprazole.*

Limiting drugs with a narrow therapeutic
index should be considered when aiming to
reduce the risk of medication-related suicide.
These drugs present a high risk in the event
of an overdose. Clinicians can monitor the
levels of lithium, clozapine, or TCAs to en-
sure that a patient is taking the medication as
prescribed rather than stockpiling it at home.
If the patient is in a monitored setting, such
as a partial hospital program or intensive out-
patient program, then the medication can be
given while under direct observation.

Clinicians should obtain an accurate and
detailed medication and illicit drug use his-
tory from patients. It also is important to
review the prescription drug monitoring pro-
gram to limit access to potentially lethal com-
binations of medications.?” Clinicians can
additionally employ risk mitigation strate-
gies (eg, providing naloxone Kkits) for patients
who are prescribed or abuse opioids.

Finally, all patients with a high risk of sui-
cide should receive lethal means counseling,
which involves first determining whether
patients have access to lethal means, such
as firearms or medications with high lethal-
ity, then limiting their access to these lethal
means. This includes advising patients and
family members to safely dispose medica-
tions that are no longer in use and in some
cases recommending that a family member
keep medications locked and dispense them
on a daily basis.

CONCLUSIONS

Suicide is a major public health concern that
affects tens of thousands of Americans annu-
ally. Furthermore, veterans are more likely to
die by suicide than those in the general pop-
ulation. Firearms continue to be the most le-
thal means for suicide. However, intentional
poisoning with medications or substances
also is a common method for suicide, espe-
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cially in female veterans. Having knowledge
of medications with high lethality and limit-
ing access to these agents can be a successful
strategy for reducing suicide deaths.
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