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Terlipressin as Salvage Therapy in Mixed Polypharmacy Overdose
with Refractory Circulatory Shock and Pathological Diuresis
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Abstract
Background: Presentations of mixed polypharmacy overdose are
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increasingly common and frequently require treatment within the
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Intensive Care Unit (ICU). We present the novel use of Terlipressin
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acetate to rapidly overcome refractory shock in a patient that
presented with mixed polypharmacy overdose. The Shock was
refractory to conventional vasopressors and use of terlipressin
acetate reduced length of stay in the ICU.
Case Presentation: A 59-Year-old male presented following
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staggered polypharmacy overdose including an angiotensin
II receptor antagonist and calcium channel antagonist with
features of refractory circulatory shock, reduced GCS, polyuria,
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hypokalaemia, and acute kidney injury. Aggressive fluid
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replacement and first line vasopressors metaraminol and
noradrenaline did not have any clinical benefit on the shock.
Conclusions: Our case is the first of its kind to describe the use of
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terlipressin acetate in mixed polypharmacy overdose, to achieve
recovery from refractory circulatory shock and simultaneously to
reduce clinically inappropriate polyuria, presumably through its
Desmopressin-like effects. We demonstrate that terlipressin is
safe in high doses using rapid dose frequency escalation as an
antidote to angiotensin II receptor blockade, which causes ReninAngiotensin-Aldosterone-System dysregulation.
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Introduction
We introduce the case of a 59-year-old male MG who overdosed
on his prescribed medications including two anti-hypertensives
and two diuretics, resulting in refractory circulatory shock.

article distributed under the terms of the Creative Commons

Polypharmacy overdoses are common, frequently involving
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anti-hypertensive medications which may cause profound
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hemodynamic instability. Angiotensin II Receptor Blockers (ARBs)
inhibit the action of angiotensin II at the AT1 receptor and cause
RAAS dysregulation. Consequently, angiotensin II mediated
vasoconstriction, sympathetic activation, aldosterone release
baro-receptor desensitization and renal sodium reabsorption
are suppressed, reducing systemic vascular resistance and
blood pressure for up to 48 hours. ARBs blunt the physiological
sympathetic and vasopressin response to hypotension and reduce
the vasoconstrictive effects of catecholamines [1]. Calcium
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Channel Blockers (CCBs) reduce calcium ion influx in myocytes
and vascular smooth muscle, resulting in peripheral vasodilation
and reduced systemic vascular resistance without inotropic or
chronotropic effects. In overdose, persistent hypotension can
occur for up to 72 hours.
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Systemic vascular resistance is maintained by the Renin-

a significantly prolonged half-life of between 30 minutes and 6

Angiotensin-Aldosterone-System

tone,

hours [2]. It has multiple physiological actions through different

and the Vasopressin system. In combination, ARBs and CCBs

receptors. Action at V1a receptors stimulates vasoconstriction,

can cause profound circulatory shock and lack of response to

V1b causes ACTH production from the anterior pituitary, V2

conventional vasopressors. Angiotensin II normally promotes

receptor interaction causes an increase in the quantity of

calcium influx in myocytes increasing contractility. Concomitant

aquaporin-2 channels in the initial and cortical collecting tubules

blockade by CCB would have exacerbated loss of this normal

and medullary collecting ducts of the kidney, increasing water

reflex in response to hypotension. Therefore, our patient’s

resorption. An action which is not fully understood is the effect

refractory circulatory shock resulted from the synergistic effects

of vasopressin at Purinoreceptors (P2 subtype) in the cardiac

of the anti-hypertensive medications. The co-ingested diuretics

endothelium, which mobilizes intracellular calcium stores and

caused a persistent and profound diuresis, exacerbating the

may affect inotropy.

(RAAS),

sympathetic

shock, electrolyte disturbance, and hypovolaemia.
Frusemide is a potent loop diuretic that increases sodium,
potassium, and chloride loss in the ascending limb of Henle’s loop
and both proximal and distal tubules, effects last up to 8 hours.
Hydrochlorothiazide acts on the renal tubules to increase sodium
and chloride loss, resulting in reduced plasma volume, with

Case Presentation
The case and clinical course is summarised in (Table 1) and
(Figure 1). After a single push-dose of terlipressin noradrenaline
was rapidly weaned. Urine output improved significantly following
an extended period of severe polyuria once terlipressin was

duration of action up to 24 hours.

administered. MGs background medical problems were Obesity,

Terlipressin acetate is a synthetic prodrug of Vasopressin. It is

or immunosuppressive therapy).

broken down by endopeptidases to lysine-vasopressin and has

Hypertension, Depression, and Psoriatic arthritis (never on steroid

Figure 1: The observed relationship between blood pressure, Urine Output and vasopressor therapies used over time.
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Table 1: Summary of clinical case.
Day 1
•

Day 2

Staggerd ingestion of prescription medications over

•

MG remained in the refractory circulatory

several hours.
•

excessive polyuria until Terlipressin acetate commenced.

Unconfirmed quantities of medications were ingested
between 12–18 hours prior to arrival in the ICU.

•

Events

•

A single aliquot of Terlipressin ameliorated requirement for
the haemodynamic support with Noradreanaline.

Does estimated based on missing prescribed packets.

Medication

Estimated Dose Ingested

Irbesartan

4500 mg

Hydrochlorothiazide

187.5 mg

Amlodipine

50 mg

Frusemide

640 mg

Pregabalin

1875 mg

Celecoxib

1400 mg

Paracetamol

2500 mg

Ibuprofen

600 mg

Leflunomide

9000 mg

Metthotrexate

Uncertain

Quetiapine

Uncertain

Hours after ICU arrival

•

Rapid improvement in the blood pressure and urine output
experienced with each aliquot given.

•

In total, three 2 mg aliquots of Terlipressin Acetate were
required to achieve and maintain haemodynamic stability.

•

The patient remained in hospital for further psychiatric
input.
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Ionised Calcium
FIO2
•

Transferred by air ambulance from rural ED to ICU
requiring peripheral Metaraminol infusion.

•

Central venous access obtained and Noradrenaline

•

Commenced Terlipressin Acetate in 2 mg aliquots.

•

Total of three aliquots required.

infusion commenced to replace Metaraminol.

Management

•

Shock was refractory to vasopressor supports.

•

Hypovolaemia aggressively treated with intravenous
crystalloids, over 30 ml/kg fluid resuscitation recieved.

•

Following fluid resuscitaton, beside echo showed good
myocardial filling and contractility, with a non collapsing
IVC.

•

Polyuria was replaced (hourly IV input to match output).

•

Electrolyte abnormalities corrected.

•

Hypoxia corrected with high-flow oxygen via nasal prongs
corrected hypoxia.

Infact Publications LLC

Page 3

Clinical Case Reports Journal

ISSN: 2767-0007

Discussion

vasoconstriction and ACTH secretion from the anterior pituitary

This case is the first to report recovery from refractory circulatory

gland [10]. Terlipressin’s action at purinoreceptors (P2 subtype)

shock in mixed polypharmacy overdose including ARB and CCB

will mobilize myocyte intracellular calcium and effect positive

and reduction in severe polyuria in the context of loop diuretic

inotropy. Though these mechanisms at purinoreceptors is not

overdose using terlipressin acetate. This data supports the

well understood, we postulate that in context of CCB overdose, P2

safety profile of terlipressin acetate and its use in patients with

receptor activation by terlipressin causes an increase in inotropy

circulatory shock caused by RAAS dysregulation. By rapidly

[11].

escalating terlipressin dose frequency we quickly achieved
hemodynamic stability and overcame the vasoplegia secondary
to RAAS dysregulation.

The second and unexpectedly profound effect of terlipressin we
observed was the reduction of polyuria exacerbated by loop diuretic
overdose; presumably through actions on renal V2 receptors

Patients in circulatory shock secondary to RAAS dysregulation and

[10]. Usually, Vasopressin and terlipressin have a significantly

CCBs often require prolonged intensive care unit admissions until

lower affinity for the V2 receptor in comparison to desmopressin.

vasopressor supports can be weaned off; the use of terlipressin

However, our finding that terlipressin is advantageous in loop

acetate in this patient group may reduce the pressure on Intensive

diuretic induced polyuria has not been described elsewhere before.

Care beds by reducing the time to recovery of these patients or
negative the need for admission to ICU completely.
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