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Case Report

Aim of this Case Study

The objective of this article was to report the benefit
of intravenous vasopressin use in the setting of severe
intractable hypotension due to amitriptyline overdose.

Methods

The authors report a case of a 56-year-old man that
was found unresponsive by paramedics. He was intubated
and taken to the Emergency Department (ED) where his
pulse was 105 beats/min and blood pressure 48/23mmHg.
Urine drug screening was positive for benzodiazepines,
opiates, cyclic antidepressants and tetrahydrocannabinol.
In the ED, he had refractory hypotension, recurrent epi-
sodes of seizures, was unresponsive for painful stimuli,
corneal reflexes were absent and electrocardiogram had
a junctional rhythm. He was initially treated with several
liters of normal saline, sodium bicarbonate, lorazepam
and a norepinephrine infusion, which was titrated up to
20 µg /min with no improvement in patient clinical sta-
tus. After five hours of aggressive resuscitation efforts a
vasopressin infusion at 0.04U/min was started.

Results

Despite of aggressive volume hydration, serum al-
kalinization, sodium loading and high dose norepineph-
rine infusion the patient’s blood pressure remained low.
Soon after the administration of vasopressin infusion at
0.04 U/min his blood pressure improved. Convulsion
ceased 3 hours after the vasopressin was started. The
norepinephrine infusion was weaned off once the vaso-
pressin was started. All vasoactive agents were weaned
off at 35 hours. The patient was stabilized and transferred
out of the intensive care unit (ICU) on day 5. Surpris-
ingly, the patient had no neurological sequelae and was
discharged to the psychiatry ward on day 7.

Conclusion

The authors of this amazing case conclude that the
effects of vasopressin may be beneficial in the treatment
of intractable hypotension in patients with tricyclic over-
dose.

Commentary

Tricyclic antidepressant (TCA) overdose is a serious
illness that includes critical features such as dysrhytmias,
recalcitrant hypotension, depression of the central ner-
vous system and persistent convulsions that if left unat-
tended, could be lethal [1,2]. Hypotension in such cases
has been reported with in an incidence of 34% [3]. Se-
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vere hypotension is thought to be the result of the combi-
nation of decreased myocardial contraction and periph-
eral vasodilatation [4]. This case study’s main objective
was to show the therapeutic effect of vasopressin for the
control of recalcitrant hypotension in the event of TCA
overdose.

Most TCA act in a similar fashion. For example,
amitriptyline toxicity has been associated with postural
hypotension and tachycardia. The main pharmacologi-
cal properties of amitriptyline to produce toxic effects
are the inhibition of norepinephrine reuptake at nerve ter-
minals, alpha adrenergic block, membrane stabilizing or
quinidine like effect on the myocardium and anticholin-
ergic action [5].

Overdose with TCAs can result in ventricular con-
duction abnormalities as well as severe ventricular
dysrhythmias. The dysrhythmogenic effects of these com-
pounds are partially attributed to their direct local anes-
thetic actions in blocking sodium channels in cardiac
membranes.

The management of TCA overdose is not uniform.
Guidelines for the management of these patients have
been controversial [6,7]. Current therapy includes vol-
ume and  vasopressors for hypotension and sodium bi-
carbonate for dysrhythmias. Seizures are usually self lim-
ited but if treatment is required, benzodiazepines are the
drug of choice.

In this case study, the overdose with amitriptyline
included ethanol and benzodiazepines. We wonder if
the use of vasopressin was specific for the TCA or all
the offending events.  Arginine vasopressin has been
shown to be a potent vasopressor agent that helps stabi-
lize cardiocirculatory function even in patients that are
catecholamine resistant [8,9]. Vasopressin is a
nonapeptide that is naturally released when there is
stimulation by hyperosmolality, hypotension and/or

hypovolemia. Vasopressin has a constricting effect by
four mechanisms: activation of V1 receptors, modula-
tion of ATP-sensitive K+ channels, modulation of nitric
oxide and potentialitation of adrenergic and other vaso-
constrictor agents [10-12].

In critically ill patients, vasopressin is reserved in
some countries for those patients with severe vasodilatory
shock who are already receiving norepinephrine and re-
main with uncontrolled hypotension [13]. Vasopressin
might increase blood pressure significantly in patients
with vasodilatory shock through V1 receptors and de-
creases the cardiac output [14].

In the case reported by Barry and associates, the us-
age of vasopressin seemed to be beneficial for the patient
since norepinephrine infusion by itself was not able to
maintain patient’s blood pressure [15]. Vasopressin gen-
erally induces an endothelium-independent contraction
of the vessels by acting on the smooth muscle myocytes
and may have potentiated the norepinephrine effect on
this patient. A combined infusion of vasopressin and
norepinephrin has been proved to be an effective regi-
men to treat cardiocirculatory failure in patients with cat-
echolamine-resistant vasodilatory shock.

Some may argue that the effect of vasopressin in this
patient could have been a superimposed reaction of the
normal cycle of life of the amitriptyline. Amitriptyline
peak time is four hours and half-life elimination is 15
hours.

Conclusion:

Vasopressin can be used as an adjunct in the treat-
ment of patients with TCA overdose. This case study by
itself, however is insufficient to support the routine use
of vasopressin alone in the event of a TCA overdose.

References

1. Glauser J (2000) Tricyclic antidepressant
poisoning. Cleve Clin J Med 67:704-719

2. Kiyan S, Aksay E, Yanturali S, Atilla R,
Ersel M (2006) Acute myocardial infarc-
tion associated with amitriptyline overdose.
Basic Clin Pharmacol Toxicol 98:462-466

3.  Shannon M, Merola J, Lovejoy FH Jr
(1988) Hypotension in severe tricyclic an-
tidepressant overdose. Am J Emerg Med
6:439-442

4. Thanacoody HK, Thomas SH (2005) Tri-
cyclic antidepressant poisoning: cardiovas-
cular toxicity. Toxicol Rev 24:205-214

5. Kerr GW, McGuffie AC, Wilkie S (2001)
Tricyclic antidepressant overdose: a review.
Emerg Med J 18:236-241

6. Newton EH, Shih RD, Hoffman Roh Suci
(1994) Cyclic antidepressant overdose: a
review of current management strategies.
Am J Emerg Med 12:376-379

7. Tokarski GF, Young MJ (1988) Criteria for
admitting patients with tricyclic antidepres-
sant overdose. J Emerg Med 6:121-124

8.  Dunser MW, Mayr AJ, Ulmer H, Knotzer
H, Sumann G, Pajk W, Friesenecker B,
Hasibeder WR (2003) Arginine vasopressin
in advanced vasodilatory shock: a prospec-
tive, randomized, controlled study. Circu-
lation 107:2313–2319

9. Holmes CL, Patel BM, Russell JA, Walley
KR (2001) Physiology of vasopressin rel-
evant to management of septic shock. Chest
120:989–1002



Crit Care & Shock 2006. Vol. 9, No. 380

10. Ouden DT, Meinders AE (2005) Vaso-
pressin: physiology and clinical use in pa-
tients with vasodilatory shock: a review.
Neth J Med 63:4-13

11. Dyke PC 2nd, Tobias JD (2004) Vaso-
pressin: application in clinical practice. J
Intensive Care Med 19:220–228

12. Obritsch MD, Jung R, Fish DN, MacLaren
R (2004) Effects of continuous vasopressin
infusion in patients with septic shock. Ann
Pharmacother 38:1117-1122

13. Holmes CL, Walley Kristus (2004) Vaso-
pressin in the ICU. Curr Opin Crit Care
10:442-448

14. Vincent JL (2006) Vasopressin in hypoten-
sive and shock states. Crit Care Clin
22:187-197

15. Barry JD, Durkovich DW, Williams SR
(2006) Vasopressin treatment for cyclic
antidepressant overdose. J Emer Med
31:65-68


