Safety of Mirtazapine in Overdose
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Introduction: We report 6 confirmed cases of
substantial overdose with mirtazapine, a new antide-
pressant compound, that occurred up to January
1997 in the United States during postmarketing sur-
veillance or in the clinical trials.

Results: In 6 patients, the mirtazapine doses
ranged from 10 to 30 times the maximum recom-
mended dose, and there were no serious adverse ef-
fects of overdose. Two patients at special risk, a
90-year-old man and a 3-year-old child, took higher-
than-usual doses without serious sequelae. The 4
patients who combined other central nervous system
(CNS) depressants with mirtazapine appeared to ex-
perience more CNS depression. One patient' who
ingested 60 mg of alprazolam had clinically signifi-
cant respiratory depression in the emergency room
but recovered fully within 24 hours.

Conclusion: After an overdose of substantial
multiples of mirtazapine that exceed the maximum
recommended daily dosage, the new antidepressant
mirtazapine appears to be safe in alimited number of
Cases.
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I\/I irtazapineisanew centrally acting noradrenergic
and specific serotonin antidepressant, with a

30-fold selectivity for o,-adrenoceptors over a;-
adrenoceptors.! The blockade of presynaptic a,-adrenergic
autoreceptors and heteroreceptors results in the release of
both norepinephrine and serotonin (5-HT).? Further, mir-
tazapine is a potent antagonist of 5-HT, and 5-HT recep-
tors and has no significant affinity for 5-HT, receptors;
therefore, the released serotonin exerts its effect specifi-
cally upon 5-HT, receptors.” In clinical trials, mirtazapine
showed good overall tolerability without serotonergic
side effects, and it has a significantly lower incidence
of anticholinergic and cardiovascular side effects than
amitriptyline.

Acute toxicity studiesin mice and rats demonstrate that
mirtazapine possesses relatively little acute toxicity (data
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on file, Organon, Inc., West Orange, N.J.). Oral LDy, val-
ues in male and female mice ranged from 600 mg/kg
to 720 mg/kg, respectively, and ora LD, values in the
rat ranged from 320 mg/kg to 490 mg/kg. After the intra-
peritoneal administration of mirtazapine, death occurred
about 1 hour after dosing, and the clinical symptoms ob-
served included reduced locomotion, motor incoordina
tion, twitches, convulsive seizures, labored respiration,
hypersalivation, lacrimation, and mydriasis. Theincidence
and severity of clinical symptoms occurred at all dose lev-
elsand were generally dose related. Subchronic oral toxic-
ity studiesin beagles dosed at 20 mg/kg and 80 mg/kg re-
sulted in vomiting, reduced motor activity, and bodily
tremors, but no mortality occurred during the 13-week
study (data on file, Organon, Inc., West Orange, N.J.).

Suicide attempts in patients on antidepressant medica-
tions represent a problem that should be given careful con-
sideration when choosing what to prescribe. Tricyclic
antidepressants (TCAS) are known to have alow therapeu-
tic index, and newer antidepressants such as serotonin
selective reuptake inhibitors (SSRIs) are often preferred
because of their relative safety when compared with
TCAs. In addition, appropriate cautions must be kept in
mind when ‘combining antidepressants or after patients
have recently discontinued monoamine oxidase inhibitor
therapy, because the serotonin syndrome can have serious
consequences.*®

The safety of mirtazapinein combination with other an-
tidepressants in overdose has not been determined. There
is 1 reported case of overdose and death in which mirtaza-
pine was taken in combination with amitriptyline and
chlorprothixene.® Plasma levels of mirtazapine were con-
sistent with a dose of 30 to 45 mg, whereas plasma levels
of amitriptyline and chlorprothixene were found to be at
toxic levels. In addition, arecent published foreign report’
described an overdose by an 81-year-old woman who in-
gested 900 mg of mirtazapine and 210 mg of midazolam.
The patient became semicomatose, without other neuro-
logic signsor symptoms, but showed no significant changes
in vital signs or respiratory complications. The patient
showed transitory somnolence after she awoke 1 hour fol-
lowing admission to the intensive care unit, but no other
adverse experiences were reported. The following addi-
tional casesfrom mirtazapineclinical trials, and general use
sinceitsintroduction in the United States, illustrate the lack
of serious sequelae after mirtazapine overdose.
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Table 1. Patient Demographics

Age Dose of
Case (y) Sex Mirtazapine® Other Medications Used in Overdose Past Medical History
1 27 M 975 mg (22x) Clonazepam 30 mg Generalized anxiety disorder, substance abuse
2 90 M 75mg None Mild dementia/agitation
3 25 F 900 mg (20x) None Multiple antidepressants
4 3 F 60 mg None Not significant
5 32 F 900 mg (20x) Toxicologic screen positive for Suicide attempts, personality disorder, multiple antidepressants
tricyclic antidepressants
6 49 F 450 mg (10x) 1 pint vodka Alcohol abuse, suicide attempts, hypertension
7 65 F 1350 mg (30%) Alprazolam 60 mg Suicide attempts, anxiety disorder, eating disorder (anorexia)
8 57 F 750 mg (17x) Alprazolam 25 mg, clonazepam 50 mg Suicide attempts
aNumber in parentheses indicates the multiples by which the dose taken was above the maximum recommended daily dose of 45 mg.

CASE REPORTS

The following is a review of 6 cases of substantial
overdose with mirtazapine, which was ingested in doses
ranging from 10 to 30 times the highest recommended
dose of 45 mg/day. Two additional case reports of patients
at special risk, a 90-year-old man and a 3-year-old child,
were included because of their ages. Overdose in patient
1 occurred during the clinical trials,'and overdose in the
remaining cases occurred from August 1996 to-January
1997 after the introduction of mirtazapine. in the United
States. Limited postmarketing surveillance information is
available for these patients, and only the clinically rel-
evant data that could be obtained on follow-up is present-
ed in the tables.

Table 1 reviewsthe age, sex, dose of mirtazapine taken
in overdose, any other medicationsingested in excess of a
standard dose, and past medical history for each patient.
Patient 2, a 90-year-old man, received 75 mg of mir-
tazapine on 2 separate occasions and was taken to the
emergency room, where he was described as confused, le-
thargic, and as having a dry mouth. He was treated and
discharged back to the nursing home. Patient 4, a 3-year-
old child, represents an accidental overdose of 60 mg of
mirtazapine. The child was admitted to the emergency
room for several hours and was found to be aert, respon-
sive, and interactive. The patient had arapid heart rate and
recovered without adverse sequelae. The remaining pa
tientsall had adiagnosis of major depression, and patients
5 through 8 had a history of previous attempts at suicide.
All patients recovered without adverse sequelae, and 4 of
the patients (patients 1, 6, 7, and 8) also ingested other
central nervous system depressants.

Table 2 provides all pertinent information that could be
obtained during postmarketing surveillance. The majority
of patients who were admitted to the emergency room
did not have any significant electrocardiogram (ECG)
changes. Patients 1, 3, and 4 had a rapid heart rate, and
patient 6 experienced changes in her ECG. For patient 1,
the ECG was normal about 16 hours after overdosing with
mirtazapine. No additional information could be obtained
for patients 2, 6, and 8. No ECG information is available
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for patient 3. Patient 5 had a 12-lead ECG, and no conduc-
tion abnormalities were noted; blood pressure was hormal
at admission. However, the patient was kept in the hospi-
tal for 24 hours because the elimination half-life of
mirtazapine is 20 to 40 hours.

Four patients (patients 1, 2, 6, and 7) experienced cen-
tral nervous system (CNS) depressant effects, which were
possibly attributable to either advanced age or the con-
comitant ingestion of other CNS depressants. All patients
except the patient in case 7 became more alert and respon-
sive after treatment with either supportive measures or ac-
tivated charcoal. No additional information could be ac-
quired on the follow-up of patient 7 without patient
consent, which was not obtained.

DISCUSSION

Safety in overdose is an important criterion in distin-
guishing between “safe” and “less safe” antidepressants.
In their review of the safety of antidepressants, Swinkels
and de Jonghée® state that an antidepressant is defined as
“safe” when exposure to 14 times the therapeutic dose
does not resultin athreat to life in a healthy adult of aver-
age body weight. This'knowledge is of importance to
those with outpatient practices where depressed patients
are more commonly seen. These patients commonly re-
ceive at least a 2-week supply of medication, which is of-
ten enough for a life-threatening overdose. Antidepres-
sants are considered “safe” when a 2-week supply is not
life-threatening in overdose.®

Overall, mirtazapine overdoses ranged from 10 to 30
times the prescribed dose. All patients recovered, and
there were no serious adverse effects of overdose with
mirtazapine. No seizures were reported, and no clinically
significant changes in either vital signs or the ECG were
reported. The patients who ingested mirtazapine with
other CNS depressants experienced greater central ner-
vous system depression than other patients, and signifi-
cant respiratory depression occurred in 1 case involving a
concomitant overdose with a benzodiazapine.

The lack of serious symptoms with mirtazapine over-
dose sharply contrasts with symptoms seen in overdose
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Table 2. Emergency Room Sequelae*

Signs and Symptoms Upon

Case Admissionto ER Treatment in ER

Signs and Symptoms and/or

L aboratory Work After ER Treatment

Discharge Summary

1 Disoriented and drowsy;
impaired memory of recent
events; ECG = rapid heart beat;
laboratory results = wnl

Observation only

2 Confused, lethargic, dry mouth;
HR = 88; BP = 90/60

3 Conscious, coherent, responding
to stimuli, agitated, and restless;

Intravenous fluids

Gastric lavage: 10 h
after ingestion of

HR = 130; RR =52 mirtazapine

4 Alert, responsive, interactive, but 15 mL ipecac with water:
more subdued than normal; patient vomited
HR = 100; BP=70/46; RR = 20

5 Alert and oriented; ambulatory; Activated charcoal

positive gag reflex-intact;

Drowsiness disappeared
after 16 h, repeat ECG = wnl

No ECG changes

ECG/laboratory results
not available

Neurologic examination = wnl;
ECG = HR of 139; HR = 120;
BP = 74/56; RR =20

Toxicology screen positive for
tricyclic antidepressants; no

Transferred to psychiatric ward for
3d

Discharged to home

2'/>-week follow-up: vital signs,
laboratory results, ECG = wnl

Discharged to nursing home

Admitted to ICU 1% d

Transferred to psychiatric ward for 6 d

Discharged to home

In ER for severa h and then
discharged to home

Admitted to hospital for 24 h and then
discharged

12-lead ECG = no conduction
abnormalities; HR = 92;
BP =143/84; RR=18

seizures, blurred vision, or
dizziness. Laboratory electro-
lytes and SMA results = wnl;
HR = 74; BP = 100/53;
RR =N/A

More alert and responsive; blood
work: (1) alcohol level = 0.32;
(2) CBC, electrolytes, BUN, cr,
and BS results = wnl; (3) toxi-
cology screen = negative for
amphetamines, benzodiazepines,
barbiturates, PCP, and tricyclic
antidepressants

Laboratory results: (1) urine drug
screen = positive for benzo-
diazepines, negative for barbitu-
rates, tricyclic antidepressants,
and opiates; (2) blood ethyl
alcohal < 0.01%; (3) acetamino-
phen= 1.2 pg/mL; (4) salicylates
<0.5 pg/mL. ECG =wnl; HR = 84;
BP =158/74; RR = 0 (spontaneous)
and 12 (ventilator-assi sted)

Information not available

6 L ethargic, disoriented, and not
responding to questions; weak
gag reflex; ECG = T wavesin-
vertedinavlL, V4, and Vs, no
tachycardia; HR = 80;

BP =139/92; RR =16

Gastric lavage with
activated charcoal

Complaints of dizziness and som-
nolence; vital signs the day after
overdose: ECG =T wavesinverted
inavL, V4, and V,; BP = 160/86

7 Unresponsive to verbal stimuli;
no gag reflex; respiratory
depression; hemodynamically
stable; pupils reactive to light;
thyroid not palpable; pharynx
clear

Intubated after succinyl-
choline and midazolam
given

Gastric lavage with 50 mg
of charcoal with sorbitol

Admitted to hospital
Extubated after 2 d

8 Conscious, responsive Information not available Admitted to hospital for 2 d and
discharged

* Abbreviations: BP = blood pressure; BS = blood sugar; BUN = blood urea nitrogen; CBC =-complete blood count; cr = creatinine;

ECG = electrocardiogram; ER = emergency room; HR = heart rate; ICU = intensive care unit; Labs = results from standard |aboratory chemistries;

PE = physical examination; RR = respiration rate; wnl = within normal limits.
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