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Abstract

A retrospective Medical Examiner case review of all deaths in Maryland where either
fluoxetine or tricyclic antidepressant (TCA) use was forensically detected was conducted for
the time period January 1987—July 1991. Case records and toxicology reports from the Office
of the Chief Medical Examiner were reviewed to determine cause and manner of death, cir-
cumstances of death, demezraphic information on the decedent, prior medical history of the
decedent, and presence ana level of either fluoxetine or TCA in various body fluids/tissues.
Suicide was the manner of death most frequently associated with TCA and fluoxetine detec-
tion. Violent methods were more often associated with fluoxetine suicides than with TCA
suicides (65% v. 23%, P < 0.001). Demographic characteristics of antidepressant-related
deaths in Maryland were similar to those of the entire USA. Possible explanations for the re-
sults obtained include the inherent lower lethality of fluoxetine compared to the TCAs,
necessitating the use of additional means to complete the act of suicide; that physicians may
have switched more impulsive, high risk patients to this new agent as it became available, thus
creating a selection bias for more violence-prone individuals in the fluoxetine group; or that
fluoxetine may be associated with induction of violence and/or suicidal ideation. Further
research examining the possible association of these agents with violent acts is warranted.
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1. Methods

Fluoxetine (Prozac™) is a propylamine derivative antidepressant chemically
unrelated to the tricyclic antidepressant (TCA) class of medication. The drug was
approved for marketing in the USA in January, 1988. The currently approved
indication for use is the treatment of depression. Fluoxetine has been promoted as
possessing a wider margin of safety than the TCA class.

Recently, fluoxetine has been the center of considerable controversy regarding a
possible induction of violence and/or suicidal ideation. Teicher et al. reported 6
patients who developed intense, violent suicidal preoccupation after 2—7 weeks of
fluoxetine treatment [1]. Other investigators have reported similar cases in which
suicidal ideation and fluoxetine therapy were strongly associated [2,3]. King et al.
described self-injurious ideation or behavior appearing de novo or with greater
intensity during fluoxetine treatment of obsessive-compulsive disorder in 6 adoles-
cents and children [43]. Hamilton et al. have proposed that suicidal ideation is
explained by fluoxetine induced akathisia and other dysphoric extrapyramidal
reactions [5].

However, the association has not been consistently demonstrated. Fava and
Rosenbaum conducted a survey of 27 psychiatrists treating 1017 depressed out-
patients. Their results showed no statistically significant difference in the incidence
of suicidal ideation between the group receiving fluoxetine and those receiving other
antidepressant treatments [6]. Other series consisting of 100-300 fluoxetine-treated
patients have failed to demonstrate an association between the drug and violent
suicidal preoccupation [7,8].

Fluoxetine is the drug most frequently reported in the USA Food and Drug
Administration’s (FDA) Spontaneous Reporting System for all adult age groups [9].
This is due in part to the fact that this is a new agent and has received considerable
publicity. The FDA was petitioned to have this product removed. In July, 1991 the
FDA rejected this petition, stating that the data available did not indicate any
association between fluoxetine use and suicide [10].

More recently, Bost and Kemp examined all deaths involving fluoxetine and
TCAs [11] in Dallas County, Texas. When examining all manners of death in each
group, they found a higher proportion of suicide deaths in the fluoxetine group than
the proportion of suicide deaths in the TCA group.

The potential link of this drug with violent behavior is not easily dismissed. This,
coupled with a paucity of published studies comparing the demographic
characteristics of people whose death involved either a TCA or fluoxetine, was the
impetus for this study to compare the incidence of TCA ingestion to the incidence
of fluoxetine ingestion immediately prior to death in Maryland and to examine the
characteristics of deaths involving the use of these pharmacologic agents.

2. Methods

Case records of the Office of the Chief Medical Examiner (OCME), State of
Maryland, were examined for the period January, 1987 through July, 1991. Toxi-
cology reports for all deaths in which either fluoxetine or a TCA was involved were
reviewed. Approximately 85% of the deaths examined by the OCME are screened
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for TCAs and fluoxetine, as well as drugs of abuse, other CNS drugs and cardiovas-
cular drugs. All suicides and homicides are screened for these drugs. All deaths are
screened for the presence and level of alcohol. Cases in which a drug was qualita-
tively found in urine, blood, liver, bile, vitreous humor, brain tissue or other body
tissue were included. Case records were utilized to obtain cause and manner of
death, circumstances of death, demographic information on the decedent (age,
gender, race, residence) and prior medical history of the decedent.

The methodology for testing for TCAs in body fluids utilizes a liquid-liquid
extraction process with capillary gas chromatography-nitrogen phosphorus detec-
tion. Detection limit with this screen is 0.1 mg/l.

Although fluoxetine was licensed domestically in January 1988, the OCME did
not begin toxicologic testing for the product until March, 1989. The presence of
fluoxetine is tested with the same screening process used for detection of TCAs. The
detection limit is 0.1 mg/l.

Data for TCA-related deaths were collected from January 1987 through July 1991,
data for fluoxetine-related deaths were collected from March 1989 through July
1991.

The population-based incidence rates of cases in both the ‘any TCA’ category and
the fluoxetine group were calculated utilizing 1990 Census figures [12] for the follow-
ing regions of Maryland: the City of Baltimore, the Baltimore metropolitan-area, the
DC metropolitan area, Western Maryland, Southern Maryland, Upper Eastern
Shore and Lower Eastern Shore.

To determine the population at risk, numerous sources were contacted to obtain
the number of prescriptions and/or doses written for these agents over an annual
period. This information was extremely difficult to obtain. Several groups refused
to release data to the authors. We were able to obtain information only from the
state of Maryland’s Medicaid Program, which represents approximately 15% of the
total prescription volume in this state.

The authors categorized the fluoxetine blood concentrations in the following man-
ner: theraneutic = 0.1-0.3 mg/l, subtoxic = 0.4—1.0 mg/l and toxic > 1.0 mg/l. Each
case record was examined in a blinded fashion by one of the authors (WRL). Fluox-
etine blood concentration categorization was assigned without knowledge of the
manner or circumstances of death.

Violence in the suicide category was defined by the authors before data analysis
to include gunshot or shotgun wounds, suffocation, stabbing, strangulation, drown-
ing, falls and jumping in front of a moving vehicle. This categorization was
performed on each suicide in a blinded fashion, without knowledge of which
medication(s) were involved.

Statistical analysis was performed using procedures described by Fleiss [13].

3. Results

TCA- and fluoxetine-related deaths were compared for the period March 1, 1989
through July 31, 1991. ‘Any TCA’ (one or more per death) was detected in 190/232
(82%) of antidepressant medication cases and fluoxetine was detected in 42/232
(18%) of antidepressant medication cases. ‘

Suicide was by far the most frequent manner of death for both the TCAs (48%)
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Table |
Manner of death by gender for any TCA and-fluoxetine (Maryland — March 1989 through July 1991)

Drug Suicide = Homicide  Accident Natural Undetermined Total % of total
detected deaths death
Any TCA®?

Female 47 4 ! 29 15 96 50.5
Male 44 5 7 21 17 94 49.5
Total 91 9 8 50 32 190 100
Fluoxetine

Female 11 0 0 4 6 21 50

Male 12 1 1 6 1 21 50

Total 23 1 1 10 7 42 100

#*Any TCA’ includes cases where either a single TCA or a combination of TCAs was present.

and fluoxetine (55%) (Table 1). The distribution of suicides and total deaths did not
vary significantly by gender for either TCAs or fluoxetine.

Table 2 lists the frequency of detection of various antidepressant medications in
OCME cases. Population-based incidence rates were similar for males and females
for both the fluoxetine and the TCA category.

Table 3 presents distribution by race. Hispanic, Asian and ‘Other’ represented so
few cases (5 total) that these were excluded from the data tabulations. Differences
between whites and blacks were noted for population-based incidence rates for dox-
epin (rate for blacks is three times the rate for whites) and for fluoxetine (rate for
whites is 16.7 times the rate for blacks).

There was a steady increase with age in the number of cases for both TCAs and
fluoxetine until a peak was reached in the 30—39 year-old age group, with a gradual
decrease in the older age groups (Fig. 1). The range for the TCA group was 14—84
years (mean 41.3 years); the range for the fluoxetine group was 14—83 years (mean
44.6 years). :

Table 2
Frequency of antidepressant medication detection by gender (Maryland — March 1989 through July
1991)

Male Female
Cases Population Cases Population
 detected incidence detected incidence
(Rate/100 000/year) (Rate/100 000/year)
Amitriptyline 42 0.75 40 0.68
Nortriptyline 52 0.93 55 0.93
Desipramine 27 0.48 21 0.35
Imipramine 15 0.27 : 10 0.17
Doxepin 16 0.28 17 0.29
Any TCA 94 1.69 96 1.62

Fluoxetine 21 0.38 21 0.35
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Table 3
Frequency of antidepressant medication detection by race (Maryland — March 1989 through July 1991)

Drug White Black
# mentions Population # mentions Population
incidence incidence
(rate/]100 000/year) (rate/100 000/year)
Amitriptyline 59 0.72 22 0.77
Nortriptyline 81 0.99 25 0.88
Desipramine 37 0.45 10 0.35
Imipramine 20 0.25 4 0.14
Doxepin 16 0.20 17 0.60
Any TCA 133 1.63 55 1.92
Fluoxetine 41 0.50 I 0.03

Examining the Maryland data by region revealed an annual incidence rate for the
TCA-related deaths in the City of Baltimore of 4.4 per 100 000, with an annual
incidence rate of 1.1 per 100 000 for the remainder of the state (Fig. 2). This pattern
was also evident in the fluoxetine-related deaths. The City of Baltimore experienced
a rate of 0.6 per 100 000 compared to the rate for the remainder of the state of 0.3
per 100 000. Neither difference was statistically significant at the P < 0.05 level.
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Fig. |. Distribution by age group and gender of antidepressant medication deaths (Maryland — March
1989 through July 1991). .
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Fig. 2. Antidepressant medication death rates by region (Maryland — March 1989 through July 1991).

Table 4 depicts the number of deaths with involvement of either TCAs or fluox-
etine for the different years examined. A decrease in the number of deaths with TCA
involvement was noted in 1989. There was also an increase in the number of deaths

with fluoxetine involvement that year, but not of the magnitude of the decrease in
the TCA-related deaths.

Table 4
Time trend of detection of antidepressant medications in OCME cases in Maryland

Year Any TCA? Fluoxetine®
# # of cases/month # # of cases/month

1987 71 5.9 - —

1988 80 6.7 S —

1989 88 7.3 9 0.9

1990 67 5.6 19 1.6

1991¢ ail 7.3 14 2.0

Total 357 42

4Methodology to detect presence of TCAs in body samples changed — 1988.
Fluoxetine presence not tested for until March 1989.
“Through July 1991 only.
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Since testing for fluoxetine began in March, 1989, there has been an increase in
the rate of fluoxetine-related deaths in Maryland. The years 1989, 1990 and 1991
experienced a rate of fluoxetine-related deaths of 0.9/month, 1.6/month and
2.0/month, respectively.

Violence in the suicide category was defined by the authors before. data analysis
to include gunshot or shotgun wounds, suffocation, stabbing, strangulation, drown-
ing, falls, and jumping in front of a moving vehicle. Twenty-three percent (21/91) of
the suicides involving ‘any TCA’ were considered to be violent, as compared to 65%
(15/23) of the suicides involving fluoxetine (X2 = 15.09(1), P < 0.001) (Fig. 3). This
difference was also statistically significant when testing males only (X? = 8.69(1), P
< 0.01) and when testing females only (X = 7.09(1), P < 0.01).

We categorized the circumstances of death for all suicides in both the ‘any TCA’
group and the fluoxetine group (Table 5). Multiple drug ingestion, defined as the in-
gestion of one or more products other than antidepressant medication, was present
in 60% of the TCA-related suicides (43% of the violent suicides, 66% of the poisoning
suicides). Multiple drug ingestion was present in 74% of the fluoxetine-related
suicides (60% of the violent suicides and 100% of the poisoning suicides).

Toxic blood concentrations of TCA, defined to be > 1.0 mg/l, were detected in
10% of the violent TCA-related suicides and in 93% of the poisoning TCA-related
suicides. The relationship between plasma fluoxetine concentrations and therapeutic
or toxic effects has not been clearly established [14]. Categorization of fluoxetine
blood concentrations and presence or absence of coingestants for both violent and
poisoning suicides are listed in Table 6.

Six of the 15 violent suicides involved fluoxetine alone. Three of these single drug
ingestions were in the therapeutic range, | in the subtoxic range and 2 in the toxic
range. There was no information concerning the prescribed dose of fluoxetine nor
information on the length of fluoxetine therapy.

"Any TCA" Group B Percentage Violent Suicides Fluoxetine Group
N =91 B Percentage Nonviolent Suicides N =23

Fig. 3. Percent of violent acts in suicides (Maryland — March 1989 through July 1991). (Violent acts
included the following: gunshot, shotgun wounds, suffocation, stabbing, strangulation, drowning, falls,
jumping in front of a moving vehicle.)
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Table 5

Circumstances of death for antidepressant medication-related suicides (Maryland — March 1989 through
July 1991)

Circumstance Any TCA Fluoxetine

# % # %
Gunshot/shotgun wounds 12 13.0 8 35
Strangulation 4 4.5 1 4
Stabbing 2 2.2 2 9
Suffocation [ 1.1 2 9
Drowning 1 11 1 4
Jumping in front of moving vehicle 1 1.1 0 —
Falls 0 0.0 1 4
Poisoning alone 70 71.0 8 35
Total _ 91 100 23 100
Table 6

Fluoxetine blood concentration classification and coingestant status for fluoxetine-related suicides
(Maryland — March 1989 through July 1991)

Fluoxetine blood
concentration
classification

Race  Sex  Age

Presence of coingestant Cause of death

Violent Suicides

W M 64 Toxic Hydroxyzine Drowning
w F 53 Toxic None Stabbing
w F 34 Toxic Cocaine Gunshot wound
W F 65 Toxic None Gunshot wound
W F 37 Toxic Alcohol Gunshot wound
w M 49 Subtoxic Desipramine, imipramine, Suffocation

codeine, oxycodone
w M 14 Subtoxic Diphenhydramine, phenytoin Strangulation
w F 55 Subtoxic Alcohol Fall
w M 80 Subtoxic None Gunshot Wound
w M 41 Therapeutic None Shotgun wound
w M 53 Therapeutic Alcohol, metoprohol Stabbing
W M 58 Therapeutic Doxylamine Gunshot wound
w M 33 Therapeutic None Gunshot wound
w M 30 Therapeutic None Suffocation
w M 51 Uncertain Alcohol Gunshot wound
Poisoning suicides
W M 33 Toxic Salicylate, amoxapine
w F 46 Toxic Alcohol, diltiazem, nordiazepam
W F 41 Subtoxic Alcohol, maprotiline
w F 42 Subtoxic Amitriptyline, nortriptyline,

butalbital, codeine, salicylate
w F 38 Subtoxic Alcohol, bupropion, flurazepam
w F 40 Therapeutic Alcohol, vecuronium
w M 48 Therapeutic Alprazolam, doxepin
w F 27 Therapeutic Carbamazapine, chlorpheniramine,

phenylpropanolamine, alcohol,
acetaminophen, codeine
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Of the 21 ‘any TCA’-related violent suicides (not shown), TCA alone was detected
in 12 cases, whereas 9 cases demonstrated multiple drug ingestion, including alcohol
in 3 cases, cocaine in 2 cases and a benzodiazepine in 2 cases.

Comparison of the proportions of violent suicides in the ‘any TCA’ group and the
fluoxetine group when the drug was ingested alone, 13% and 26%, respectively
(X? =2.30(1), NS), continues to show an increased tendency for violence in the
fluoxetine group.

For both the TCA- and fluoxetine-related violent suicides, rates were highest for
white males, with approximately 62% of TCA-related violent suicides and 67% of
fluoxetine-related violent suicides occurring in this group.

Examination of Medicaid data for the state of Maryland revealed that for FY90,
TCAs were prescribed 48% more often than fluoxetine (97 552 prescriptions v.
65 720).

4. Comment

In 1988, the most current year for which complete records are available, suicide
was the eighth leading cause of death in the USA, with more than 30 000 suicide
deaths [15]. In 1986, over 6000 suicides (20% of total suicides) were a result of
poisoning [16]. Antidepressants are the most commonly used agents in suicide by
poisoning [16—17]. The risk of suicide is strongly associated with psychiatric illness
and depression [18-20]. Worsening of depression and development of suicidal
ideation have been associated with therapeutic doses of a TCA [21].

Both the TCAs and fluoxetine are prescribed to a patient population prone to
suicidal thoughts and actions. This is a confounding issue in a study examining the
relationship of an antidepressant to an adverse outcome such as suicide. It may not
be possible to separate the effect of the disease from the effect of the treatment on
this adverse outcome.

Males and females were almost equally represented in both TCA-related deaths
and fluoxetine-related deaths. When comparing national mortality data [22] with the
Maryland data, differences were noted in the percentages by gender for desipramine,
imipramine and fluoxetine. USA percentages were higher for females and lower for
males than the Maryland percentages for these drugs.

Population-based rates for whites and blacks were similar for amitiptyline, im-
ipramine, fluoxetine (all rates much higher for whites) and for doxepin (rates for
blacks much higher than for whites). Maryland trends generally followed USA
trends [22], with the exception of doxepin.

The difference in the population-based incidence rates for whites and blacks in the
fluoxetine-related deaths (white rate is 16.7 times the black rate) is difficult to inter-
pret. One explanation may be that the white population is prescribed fluoxetine
significantly more frequently than is the black population. Another possibility is that
fluoxetine is much more expensive than the older TCAs, thus may be prescribed
more frequently to only a certain subset of the population, i.e. to privately insured
patients where cost is a minimal factor. Information on the demographics of the
prescribing patterns of the TCAs and fluoxetine in Maryland was not available.

USA data show age distributions similar to Maryland’s, with the proportion of
TCA- and fluoxetine-related deaths peaking in the 30-49-year age group [22].

The pattern of increased rates of both TCA- and fluoxetine-related deaths in the
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City of Baltimore as compared to the remainder of the state is similar to that
detected throughout the USA [15]. _

Information on current marital status was not available for enough cases to allow
any conclusions about the effect of this potential confounder. The same is true for
prior medical history. Several persons had documented prior suicide attempt(s),
depression and/or other psychiatric history, yet documentation available in the rec-
ord was not consistent or complete enough to allow for any conclusions.

The number of TCA-related deaths remained relatively constant over the study
period. Data from 1991 show a 40% increase over the previous year in the number
of fluoxetine-related deaths. This may be explained by an increase in the number of
prescriptions written for fluoxetine over this time period. The trend for a greater
number of fluoxetine-related deaths in Maryland each successive year parallels the
national trend. In 1989, there were 39 fluoxetine mentions in Medical Examiner
cases in the USA; in 1990, there were 103 mentions [22].

In attempting to determine the magnitude of the population at risk in Maryland,
we were able to obtain only a limited amount of information regarding the number
of doses dispensed or prescriptions written for these agents in the state. The
Medicaid data obtained, representing only 15% of the prescriptions written in the
state, may not be truly representative of the whole population at risk. Due to the
high cost of fluoxetine, it is likely that it is prescribed less often for Medicaid pati-
ents. If this is so, extrapolating this data to an estimate of all prescriptions written
for fluoxetine in Maryland would lead to a bias underestimating exposure and
overestimating the rates of adverse outcomes.

The higher proportion of violence in the fluoxetine suicides deserves further atten-
tion. It may be explained by the lower lethality of this agent as compared to the
TCAs, necessitating the use of additional means to accomplish this act. Due to its
inherent lower lethality, it could be argued that fluoxetine may actually be safer than
the TCAs if one monitored the level of suicide risk in patients more closely. Kapur
et al. raise this as a possibility, attributing the higher risk of suicide with TCAs v.
newer non-TCAs (e.g. fluoxetine) to the greater cardiotoxicity of the TCAs [23].
Another explanation may be that physicians switched their more impulsive, high-
risk patients to this new agent which was touted as being safer, creating a selection
bias for more violence-prone individuals receiving fluoxetine as compared to those
receiving TCAs. Physicians may have placed their treatment failures.on fluoxetine,
again leading to selection bias.

The state of Maryland experiences approximately 50 antidepressant medication-
related suicides each year. Prevention strategies to reduce this number should be
examined. Several strategies to prevent adolescent self-poisoning have been des-
cribed [24], some of which would apply to older persons as well.

More research in this area is needed in order to more fully understand whether
or not these pharmacologic agents are associated with violent acts. While this study
has provided much information regarding the demographics associated with these
agents consumed immediately prior to death, the lack of reliable denominator data
describing the population at risk and the lack of medical histories, including
diagnoses and length of therapy, seriously limit the conclusions which may be
drawn.
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