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Introduction
Amlodipine is a dihydropyridine calcium channel blocker (CCB) 
widely used for the treatment of systemic hypertension. Amlodipine 
overdose accounts for a large proportion of morbidity and mortality 
due to cardiovascular drugs.1 Amlodipine was the most common 
cardiovascular drug overdose in the U.S. in 2022.2 

On the other hand, overdose due to irbesartan, an angiotensin II 
receptor blocker (ARB) has been reported to cause vasodilatory 
shock, refractory to conventional high-dose vasopressors.3 Chronic 
use of angiotensin II receptor blockers exhibits inhibitory actions on 
the central and peripheral sympathetic nervous system and the renin-
angiotensin system, thereby augmenting persistent hypotension 
refractory to vasopressors in such patients who present with calcium 
channel blocker toxicity.4,5

Our patient presented with overdose due to amlodipine and losartan. 
The patient developed vasodilatory shock, acute cardiogenic 
pulmonary oedema, and acute kidney injury secondary to drug 
overdose and sepsis. Appropriate therapies with noradrenaline and 
vasopressin to counteract vasodilatory shock, empirical antibiotics 
to combat sepsis, and high-dose insulin euglycemia therapy (HIET) 
and intravenous calcium therapy to improve cardiac contractility 

Amlodipine and Losartan Overdose Presenting with Refractory Vasodilatory 
Shock and Acute Kidney Injury: A Case Report

Utsav Kumar Shrestha1, Milesh Jung Sijapati1, Ravina Bade Shrestha2

1Department of Internal Medicine, KIST Medical College and Teaching Hospital, Lalitpur, Bagmati, Nepal 
2Department of Dermatology, KIST Medical College and Teaching Hospital, Lalitpur, Bagmati, Nepal

Keywords: Calcium channel blocker, angiotensin II receptor blocker, 
drug overdose, shock, acute kidney injury

Corresponding Author:
Dr. Utsav Kumar Shrestha
Department of Internal Medicine
KIST Medical College and Teaching Hospital, 
Lalitpur, Bagmati, Nepal,
Email: utsavshrestha05@gmail.com

This work is licensed under a 
Creative Commons Attribution 
4.0 Unported License.

were crucial in treating our patient, highlighting the potential role of 
such therapies in these patients. 

Case Presentation
A 60-year-old hypertensive male, with a history of ischemic stroke 
12 years ago, presented to the emergency department with decreased 
responsiveness following intentional ingestion of 7 tablets of 
amlodipine and 10 combined tablets of amlodipine and losartan (i.e. 
85 mg of amlodipine and 350 mg of losartan), under the influence 
of alcohol.

In the emergency department, he was found to have a decreased 
level of consciousness with a Glasgow coma scale (GCS) of 9/15 and 
a blood pressure of 60/40 mmHg. His pulse rate was 64 beats per 

Abstract
Toxicity due to calcium channel blocker overdose presents as 
vasodilatory shock that may be refractory to vasopressors and 
inotropes. Serious toxicities have also been reported with 
angiotensin II receptor blocker overdose, which may present as 
persistent refractory hypotension. The treatment options to 
reverse vasoplegic shock in such cases include conventional 
vasopressors, high dose insulin, intravenous calcium, 
terlipressin, and methylene blue. We report a case of a 60-year-
old man who presented with decreased responsiveness following 
intentional ingestion of 85 mg of amlodipine and 350 mg of 
losartan. He was hypotensive, dyspneic and had bilateral basal 
crepitations at presentation. He was anuric for six hours 
following presentation. He was resuscitated with noradrenaline 
and vasopressin infusion, intravenous calcium, and high-dose 
insulin euglycemia therapy, highlighting the possible role of 
such therapies in such cases.
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minute, respiratory rate was 12 cycles per minute, SpO2 was 96% 
on room air, and he was afebrile. Upon examination, the patient had 
bilateral crepitations over the lung bases. Crystalloids infusion was 
initiated in the emergency department. Hypotension was refractory 
to fluid therapy, so he was started on noradrenaline infusion. Calcium 
gluconate was administered intravenously.

Investigations showed a leukocytosis with predominant neutrophils 
and acute kidney injury (AKI) with an elevated serum creatinine 
level of 2.07 mg/dl. Arterial blood gas analysis revealed high-anion 
gap metabolic acidosis with respiratory alkalosis. Chest X-ray was 
done, which showed bilateral lower zone infiltrates.

The patient was transferred to the intensive care unit, where 
vasopressin infusion was started, and noradrenaline infusion was 
titrated to maintain a mean arterial pressure (MAP) of≥ 65 mmHg. 
He was anuric during the first six hours following admission.

On the first day of admission, he was started on HIET at 
approximately 0945 in the morning. Regular insulin 0.5 unit/kg 
was administered intravenously, followed by infusion at 0.1 unit/kg/

hour, and intravenous dextrose infusion was started to counteract 
hypoglycemia. At approximately 1200 midday, his urine output 
improved.

He was started on bolus methylene blue 120 mg intravenously, 
followed by a maintenance dose at a rate of 30 mg/hour by 
intravenous infusion. MAP was maintained above 65 mmHg with 
dual vasopressors, intravenous insulin infusion, and methylene blue 
infusion.

On the third day, following the resolution of vasoplegic shock, 
vasopressin infusion was discontinued, and noradrenaline infusion 
was tapered and discontinued. Regular insulin infusion was stopped, 
and methylene blue infusion was discontinued on the third day 
following the improvement in hemodynamic parameters.

His serum creatinine improved to 1.30 mg/dL on day seven, and he 
was transferred to the medical ward after psychiatry consultation.

His daily investigations and daily urine output have been given in 
Table 1.

Table 1: Summary of Investigations and Urine Output During Hospital Stay

Investigations Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9

Hemoglobin (g/dl) 14.5 14.2 13.5 13.7 13.0 14.1 13.8 14.5 14.2

White blood cell count 
(per µl)

17420 15470 13040 11830 12980 9270 7730 8680 9440

Blood Urea (mg/dl) 36 72 84 85 90 114 116 113 106 87

Serum Creatinine (mg/dl) 2.07 4.18 4.81 4.42 2.00 1.83 1.59 1.30 1.21 1.16

Sodium (mmol/l) 141.9 142 143.4 146 144 143 143 140 136.3 138.1

Potassium (mmol/l) 3.5 4.2 4.8 3.3 3.8 3.2 3 4 3.3 3.3

Calcium (mg/dl) 10.2 8.8

Serum Lactate (mmol/l) 4.8 1.30 1.38 1.2

CPK (mcg/l) 1913 228

LDH (U/l) 522 871

Urine output  
(ml per 24 hours)

315 2470 2150 1442 1485 1470 1800 1750 1100

Discussion
Amlodipine is a long acting dihydropyridine CCB that blocks the 
transmembrane flow of calcium ions through voltage-gated L-type 
(slowly inactivating) calcium channels in the myocardium and 
vascular smooth muscle cells, reducing peripheral vascular resistance. 
Calcium influx initiates excitation–contraction coupling, sinoatrial 
node depolarization in the myocardium and the maintenance of 
vascular and gastrointestinal smooth muscle tone. CCBs inhibit 
L-type calcium channels in pancreatic islet cells, reducing insulin 

secretion and resulting in hyperglycemia and reduced cardiac glucose 
utilization. Amlodipine causes potent vasodilation by stimulating 
nitric oxide release and increasing cyclic guanosine monophosphate 
(cGMP) production. Methylene blue, which is a scavenger of nitric 
oxide and an inhibitor of nitric oxide synthase, has been used for 
refractory shock in patients with amlodipine toxicity.6

Losartan is a selective angiotensin II receptor blocker that inhibits the 
vasoconstrictive properties of angiotensin II. It is widely used in the 
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treatment of essential hypertension, hypertension in patients with 
left ventricular hypertrophy, heart failure, and diabetic nephropathy.

A consensus statement has been published on the recommendations 
for the management of CCB toxicity. Various modalities have been 
used to counteract the vasoplegic properties of CCBs, which cause 
vasodilatory shock that mimics anaphylactic shock and septic 
shock. Some of these treatment modalities include high-dose 
insulin euglycemia therapy, noradrenaline, adrenaline, vasopressin, 
lipid-emulsion therapy, intravenous calcium, methylene blue, and 
venoarterial extracorporeal membrane oxygenation (VA-ECMO).7

In contrast, there have been no consensus statement 
recommendations for the management of ARB toxicity. Toxicity due 
to Irbesartan, an ARB has been reported to cause life-threatening 
persistent hypotension. Chronic ARB use at conventional dosages 
augments the inhibition of the central and peripheral sympathetic 
nervous system and the renin-angiotensin systems. Hypotension due 
to CCB toxicity in patients on long-term ARB may be refractory to 
conventional vasopressor therapy. 

The consensus statement recommends the use of HIET as the first-
line treatment for CCB toxicity. High-dose insulin allows myocardial 
cells to take up glucose and has direct concentration-dependent 
inotropic effects on myocardial cells. The proposed dose regimen of 
high-dose regular insulin is 1 unit/kg, followed by infusion of 1 unit/
kg/hour with maintenance of euglycemia with dextrose infusion as 
needed and close monitoring of serum potassium.7 Observational 
studies8,9 and case series10-12 have documented an improvement 
in cardiac contractility, blood pressure, and potential increase in 
survival with the use of high-dose insulin in CCB-poisoned patients.

Intravenous calcium is recommended as a first-line therapy alongside 
HIET in symptomatic patients with CCB overdose.7 Intravenous 
calcium administration increases extracellular calcium concentration 
and improves cardiac contractility and blood pressure.15,16 CCBs 
can produce clinical effects, such as hypocalcemia, with significant 
cardiac depression and hypotension. The use of intravenous 
calcium in such settings reverses the toxicity due to CCB overdose. 
Noradrenaline is a vasopressor that is used in vasodilatory shock 
due to CCB toxicity.15 The use of adrenaline is also recommended in 
CCB-poisoned patients in shock to increase contractility and heart 
rate. Lipid emulsion therapy is reserved for cases refractory to first 
line therapy.16 There are case reports showing the use of methylene 
blue in the treatment of refractory vasodilatory shock due to CCB 
overdose.17,18

Our patient developed AKI due to sepsis and multiorgan dysfunction, 
which resolved after adequate restoration of systemic perfusion and 
resolution of sepsis. AKI can also be attributed to acute cardiorenal 
syndrome, in which the rapid worsening of cardiac function leads 
to AKI.19

Conclusion
Poisoning due to amlodipine and losartan can be a therapeutic 
challenge if the vasoplegic shock is refractory to conventional 
therapies. Drugs that improve cardiac contractility and increase 
systemic vascular resistance by reversing the vasodilatory effects on 
the vascular smooth muscles, are crucial in reversing vasodilatory 
shock in such patients.

Ethical Approval
The authors have nothing to report.

Consent
Written informed consent was obtained from the patient for 
publication.

Authors’ Contribution
Conceptualization, investigation, project administration, and writing 
of the original draft was done by UKS. Supervision and validation 
was done by MJS. Conceptualization, reviewing and editing was 
done by RBS.

Conflicts of Interest
The authors declare no conflict of interest.

References
1. 	 Bush BR, Bryant SM. Amlodipine fatality trends. Clinical 

Toxicology. May 2023;61(5):409-410.

2. 	 Gummin DD, Mowry JB, Beuhler MC, et al. 2022 Annual 
Report of the National Poison Data System (NPDS) from 
America's Poison Centers: 40th Annual Report. Clinical 
Toxicology. October 2023;61(10):717-939. 

3. 	 Jouffroy R, Pegat-Toquet A, Bourdiault A, Philippe P, Carli P, 
Vivien B. Refractory vasodilatory shock induced by Irbesartan's 
acute intoxication. Clin Med Rev Case Rep. 2018;5(6):218.

4. 	 Ye S, Zhong H, Duong VN, Campese VM. Losartan reduces 
central and peripheral sympathetic nerve activity in a rat 
model of neurogenic hypertension. Hypertension. June 
2002;39(6):1101-1106.

5.  	 Matsushime S, Kuriyama A. Vasopressin for persistent 
hypotension due to amlodipine and olmesartan overdose: A 
case report. Annals of Medicine and Surgery. 2021;65:292-295.

6. 	 Graudins A, Lee HM, Druda D. Calcium channel antagonist 
and beta-blocker overdose: antidotes and adjunct therapies. 
British Journal of Clinical Pharmacology. March 2016;81(3):453-
461.

7. 	 St-Onge M, Anseeuw K, Cantrell  FL, et al. Experts consensus 
recommendations for the management of calcium channel 
blocker poisoning in adults. Critical care medicine. March 
2017;45(3):306-15.

8. 	 Bryant SM, Espinoza TR, Aks SE. Seven years of high dose 
insulin therapy for calcium channel antagonist poisoning. 
Clinical Toxicology. January 2009;47(7):751. 

9.  	 Greene SL, Gawarammana I, Wood DM, Jones AL, Dargan 
PI. Relative safety of hyperinsulinaemia/euglycaemia therapy 
in the management of calcium channel blocker overdose: 
a prospective observational study. Intensive care medicine. 
November 2007;33:2019-2024.

10. 	 Espinoza TR, Bryant SM, Aks SE. Hyperinsulin therapy 
for calcium channel antagonist poisoning: a seven-year 
retrospective study. American Journal of Therapeutics. January 
2013 ;20(1):29-31.

11. 	 Boyer EW, Shannon M. Treatment of calcium-channel–blocker 
intoxication with insulin infusion. New England Journal of 
Medicine. May 2001;344(22):1721-1722.

12. 	 Yuan TH, Kerns WP, Tomaszewski CA, Ford MD, Kline JA, 
Kline J. Insulin-glucose as adjunctive therapy for severe 
calcium channel antagonist poisoning. Journal of Toxicology: 
Clinical Toxicology. January 1999;37(4):463-474.

14. 	 Henry M, Kay MM, Viccellio P. Cardiogenic shock associated 
with calcium-channel and beta blockers: reversal with 



94

Journal of Advances in Internal Medicine    |    Case Report

JAIM 28 (Volume 14 | Number 2 | July-December 2025)

intravenous calcium chloride. The American journal of 
emergency medicine. July 1985;3(4):334-336.

15. 	 Levine M, Curry SC, Padilla-Jones A, Ruha AM. Critical care 
management of verapamil and diltiazem overdose with a focus 
on vasopressors: a 25-year experience at a single center. Annals 
of emergency medicine. September 2013;62(3):252-258.

16. 	 Sebe A, Dişel NR, Açıkalın Akpınar A, Karakoç E. Role of 
intravenous lipid emulsions in the management of calcium 
channel blocker and β-blocker overdose: 3 years experience 
of a university hospital. Postgraduate Medicine. March 
2015;127(2):119-124.

17. 	 Aggarwal N, Kupfer Y, Seneviratne C, Tessler S. Methylene blue 
reverses recalcitrant shock in β-blocker and calcium channel 
blocker overdose. Case Reports. 2013;2013:bcr2012007402.

18. 	 Lo JC, Darracq MA, Clark RF. A review of methylene blue 
treatment for cardiovascular collapse. The Journal of Emergency 
Medicine. May 2014;46(5):670-679. 

19. 	 Ronco C, Haapio M, House A. et al. Cardiorenal Syndrome. 
JACC. November 2008;52(19):1527–1539. 


