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Case Report 

Vasopressin for persistent hypotension due to amlodipine and olmesartan 
overdose: A case report 
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A B S T R A C T   

Background: While there are consensus recommendations for managing calcium channel blocker (CCB) toxicity, 
reports on angiotensin II receptor blocker (ARB) toxicity and management are limited. Herein, we report a case of 
catecholamine-refractory hypotension due to CCB and ARB overdose. 
Case presentation: A 54-year-old woman with underlying hypertension was brought to the emergency department 
after she attempted suicide by ingesting 345 mg of amlodipine, a CCB, and 340 mg of olmesartan, an ARB. She 
was hypotensive, which was considered vasodilatory because of high cardiac and low systemic vascular resis-
tance indices. Hypotension persisted despite the administration of norepinephrine and epinephrine. Intravenous 
calcium gluconate, glucagon, and high-dose insulin euglycemia therapy, which were initiated because CCB 
toxicity was suspected, failed to raise her blood pressure. The presence of normal anion-gap metabolic acidosis 
and the fact that the patient remained hypotensive suggested that the hypotension might have been due to the 
effect of ARB. Vasopressin was finally administered, which improved her hemodynamic status. She was weaned 
off all vasopressors on day 3. 
Discussion: There is no consensus recommendation for ARB toxicity. Since chronic use of ARBs at conventional 
doses can block the sympathetic nervous and renin–angiotensin systems, catecholamines may not effectively 
increase blood pressure in cases of hypotension due to ARB overdose, for which vasopressin could be indicated. 
Conclusions: Vasopressin could be an option for treating hypotension secondary to ARB and CCB toxicity when 
catecholamines and treatment for CCB toxicity fail.   

1. Introduction 

There are consensus recommendations for managing calcium chan-
nel blocker (CCB) toxicity, and several treatment options for CCB 
toxicity, including intravenous calcium, high-dose insulin euglycemia 
therapy (HIET), lipid emulsion therapy, and glucagon, are recom-
mended [1]. In contrast, reports on angiotensin II receptor blocker 
(ARB) toxicity and management are limited. Further, a previous study 
suggested that ARB toxicity was associated with no or minor symptoms 
[2]. 

We report a patient with amlodipine and olmesartan overdose who 
developed prolonged hypotension refractory to catecholamines. Vaso-
pressin successfully increased the blood pressure of our patient. This 
case was reported according to SCARE statement [3]. 

2. Case Presentation 

A 54-year-old woman with a hypertension and insomnia history 
visited our emergency department (ED) with acute altered mental sta-
tus. She had ingested amlodipine 345 mg, olmesartan 340 mg, etizolam 
4 mg, and brotizolam 0.75 mg approximately 10 h before arrival, 
because she felt exhausted by caring for her family. The patient had been 
prescribed amlodipine 5 mg and olmesartan 20 mg daily. Thus, she had 
ingested 69- and 17-fold her usual daily dose of amlodipine and olme-
sartan, respectively. She had attempted suicide by overdose previously. 
Her height and weight were 158 cm and 77.5 kg, respectively. She 
presented with a blood pressure of 84/46 (mean arterial pressure: 59) 
mmHg, heart rate of 72 bpm, respiratory rate of 22 bpm, SpO2 of 98% on 
a 5 L/min facemask, and temperature of 35.3 ◦C. Her Glasgow Coma 
Scale score was 9 (E2V1M6); physical examination results were normal 
except for cold extremities. Laboratory examinations showed a serum 
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creatinine level of 1.06 mg/dl and glucose level of 156 mg/dl; other 
chemistry panel results were within normal limits. Whole-body 
computed tomography showed no signs of infections. Transthoracic 
echocardiography showed normal contractility (left ventricular fraction 
ejection: 50%). 

Despite crystalloid fluid (1500 mL) administration, the patient 
remained hypotensive and norepinephrine treatment was initiated after 
intensive care unit admission. However, her mental status deteriorated, 
necessitating intubation. Her hemodynamic status was refractory to 
increased norepinephrine; therefore, epinephrine was administered. 
CCB toxicity was suspected; hence, intravenous calcium gluconate (10.2 
g in total) and glucagon (1 mg in total) were repeatedly administered. 
However, vasoplegia persisted at 8 h after ED arrival. Once norepi-
nephrine and epinephrine doses reached 0.45 and 0.19 mcg⋅kg− 1⋅min− 1, 
respectively, we added intravenous insulin (70 U/h) as high-dose insulin 
euglycemia therapy. Nevertheless, she remained hemodynamically un-
stable (maximum mean arterial pressure: 56 mmHg). Arterial blood gas 
analysis showed normal anion-gap metabolic acidosis (pH: 7.127; 
PaCO2: 45.8 mmHg; HCO3: 14.5 mmol/L; lactate level: 9.2 mmol/L; and 
corrected anion gap: 12.5 mmol/L). FloTrac sensor (Edwards Life-
sciences, Irvine, CA, USA) showed that her cardiac and systemic vascular 
resistance indices were 3.2 L⋅min− 1⋅m− 2 and 1015 dyne⋅s⋅cm− 5⋅m2, 
respectively, indicating vasodilatory shock. The vasodilatory shock was 
refractory to CCB toxicity treatments; therefore, an ARB adverse effect 
was suspected. Vasopressin (maximum: 2 U/h) was administered at 16 h 

after ED arrival, which increased the mean arterial pressure to >60 
mmHg (Figure). As the patient’s blood pressure started to increase on 
hospital day 2, vasopressors were tapered and she was weaned off on 
hospital day 3. She was thereafter extubated and discharged without 
sequelae on hospital day 9. She no longer had suicidal ideation as of the 
discharge. She had an uneventful clinical course during the 2-month 
outpatient follow-up and remained well after 22 months of this event. 

3. Discussion 

Amlodipine is a vascular-selective, long-acting CCB, with indications 
including hypertension and ischemic heart disease. It is reported to 
inhibit angiotensin-converting enzyme (ACE) in rabbits and in vitro [4]. 
CCBs block calcium entry into vascular smooth muscles and reduce 
peripheral vascular resistance. Olmesartan is an ARB mainly indicated 
for hypertension. ARBs block AT1 receptors, thereby reducing vaso-
constriction, aldosterone release, and sympathetic nerve activity. 
Olmesartan is eliminated by hepatic metabolism and its half-life is 
10–15 h [5]. 

Previous case reports suggested that the main manifestations of 
amlodipine toxicity include hypotension and hyperglycemia. There are 
multiple treatment choices for CCB toxicity [1]. Intravenous calcium 
administration increases extracellular calcium concentration and im-
proves contractility and blood pressure. HIET is indicated for cardio-
genic shock in CCB toxicity because it allows myocardial cells to uptake 

Fig. 1. Changes in blood pressure associated with vasopressors.  
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glucose, while insulin has concentration-dependent inotropic effects on 
myocardial cells. Lipid emulsion therapy has four mechanisms: reversal 
of sodium channel blockade, cytoprotective effect, inotropic effect, and 
metabolism facilitation. Glucagon has positive inotropic and chrono-
tropic effects on the heart muscle [6]. According to the expert consensus 
recommendations, HIET is indicated as a first-line therapy for symp-
tomatic CCB-poisoned patients with or without myocardial dysfunction 
and is intensified if the patients are refractory to the first-line therapy 
and develop cardiogenic shock. Lipid emulsion therapy is not the 
first-line therapy for CCB toxicity and is indicated when the patient is 
refractory to the first-line therapy or in the periarrest period. The 
consensus recommendations do not suggest the use of glucagon because 
vomiting and hyperglycemia have been reported in a case series. 

In our patient, we did not intensify HIET and glucagon, because the 
hypotension was mainly vasodilatory and not due to cardiogenic shock. 
We also did not initiate lipid emulsion therapy because the patient had 
shock that was vasodilatory and not cardiogenic and or was not peri-
arrest. Methylene blue is anecdotally used for CCB toxicity, but we did 
not administer it to our patient because the expert consensus recom-
mendations were against its use for CCB toxicity given experience is 
limited to a few case reports, and because it is only indicated for 
methemoglobinemia in Japan. Normal anion-gap metabolic acidosis and 
lack of response to CCB toxicity treatments suggested lingering effects of 
the ARB in our patient. 

A case series suggested ARB toxicity was associated with no or minor 
symptoms [2]. However, few case reports have described ARB tox-
icity–associated life-threatening hypotension. McNamee et al. reported 
that norepinephrine and phenylephrine failed to increase blood pressure 
in a 54-year-old woman with irbesartan overdose [7]. Jouffroy et al. 
reported that a 59-year-old man went into cardiac arrest after 
consuming excessive doses of antihypertensive drugs (irbesartan and 
lercanidipine) and anti-arrhythmic drugs [8]. Despite extracorporeal life 
support and norepinephrine and epinephrine administration, hypoten-
sion persisted. Thus, refractory and persistent hypotension can develop 
in cases of ARB toxicity. 

In the aforementioned cases, terlipressin, a vasopressin analog, 
raised the blood pressure and reduced the requirement of other vaso-
pressors. Terlipressin and vasopressin stimulate the vascular V1a re-
ceptors, leading to vasoconstriction. To our knowledge, vasopressin has 
rarely been considered an option for increasing blood pressure in a pa-
tient with ARB overdose or toxicity. A recent randomized trial suggested 
that angiotensin II effectively increased blood pressure in patients with 
refractory shock; however, it is not readily available [9]. Thus, 
currently, vasopressin can be a possible treatment option for hypoten-
sion due to ARB toxicity refractory to conventional vasopressors such as 
norepinephrine or epinephrine. Vasopressin could be titrated up to 0.04 
U/min (equivalent to 2.4 units/h), because higher doses are associated 
with more side effects [10]. Thus, we decided to administer a dose of up 
to 2 units/h in our patient. 

ARBs may inhibit central and peripheral sympathetic nerve activity 
[11], and patients chronically receiving ARBs or ACE inhibitors are 
prone to hypotension [12]. ACE inhibitors and ARBs also prevent 
vasopressin-mediated responses. A randomized trial suggested that 
compared with norepinephrine, vasopressin afforded a rapid reversal of 
hypotension after general anesthesia induction in patients chronically 
receiving renin–angiotensin system inhibitors [13]. Because chronic use 
of ARBs at conventional doses can block the sympathetic nervous and 
renin–angiotensin systems, catecholamines may not effectively increase 
blood pressure in cases of hypotension due to ARB overdose. Although it 
was unclear whether our patient had olmesartan toxicity, hypotension 
might have been augmented by the direct effect of and adverse effect 
due to chronic use of olmesartan in addition to effects of amlodipine. 

4. Conclusion 

There is no consensus recommendation for ARB toxicity. Vasopressin 

could be an option for treating hypotension secondary to ARB and CCB 
toxicity when catecholamines and treatment for CCB toxicity fail. 
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