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She was in altered sensorium with E2, V2, M4 on Glasgow 
coma scale. Her blood pressure was 70/50 mm Hg, pulse 
rate 62 bpm, respiratory rate 32/min and axillary body 
temperature 96.5°F. There was tachycardia and tachypnea 
with prolonged expiration. She was immediately placed 
on a mechanical ventilator and started on adrenaline, 
dopamine and vasopressin. The investigations showed 
serum creatinine 2.5 mg/dl, blood urea 68 mg/dl, 
random blood glucose 109 mg/dl, serum bicarbonate 
10.8 mEq/L and pH 7.14, electrocardiogram showed 
Mobitz type II AV block [Figure 1]. Later investigations 
showed serum sodium 134 mEq/L, potassium 4.3 mEq/L, 
calcium 7.5 mg/dl, phosphorus 5.0 mg/dl, hemoglobin 
11.7 g/dl. Echocardiography showed no regional wall 
motion abnormality, normal left ventricular systolic 
function and ejection fraction of 60%.

She was started on 10% solution of calcium carbonate, 
glucagon infusion at 5 mg/h for 20 h following the 
first 5 mg loading dose and regular insulin, 1 unit/kg 
loading dose followed by 0.5 unit/kg/h along with 
continuous infusion of glucose and potassium. Blood 
glucose was monitored once in 30 min and serum 
potassium was monitored for 6 h. Patient had no urine 
output for the first 6 h after admission. She had worsening 
metabolic acidosis and declining blood pressure despite 
these measures. She was initiated on CVVHDF. with a 
filter made of AN 69 membrane. The surface area of the 
membrane was 0.9 m2. The dose of continuous renal 
replacement therapy was 20 ml/kg/h and blood flow 
was 50 ml/min. Heparin was used as anticoagulation. 
All measures including CVVHDF were continued for 90 h 
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ABSTRACT

We present a patient of who ingested large dose of of atenolol and amlodipine and was treated successfully with continuous 
venovenous hemodiafiltration. Early recognition of indications for renal support and early initiation of the same is the key to 
successful management.
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Introduction

Of all the deaths due to overdosage of cardiovascular 
medications more than 65% are due to ingestion of 
β-blockers (BBs) and calcium channel blockers (CCBs).[1] 
Co-ingestion of BBs and CCBs is dangerous owing to 
the similar changes they produce in the physiology. 
We present a patient who consumed large doses of 
BB and CCB with suicidal intent. She was successfully 
managed by continuous veno-venous hemodiafiltration 
(CVVHDF).

Case Report

A 35-year-old female patient was brought to our institute 
with history of consumption of 100 tablets each of 
amlodipine besylate of 10 mg and atenolol of 50 mg with a 
suicidal intention. She was brought 8 h after the ingestion. 
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after admission. The patient’s sensorium and urine output 
improved gradually in these 90 h. The blood pressure 
normalized after intensive treatment for 120 h. Once 
the blood pressure returned to normal the pressors was 
discontinued and she was extubated. The serial values 
of serum creatinine after initiation of CVVHDF were 3.0, 
2.8, 1.6 and 1.4 mg/dl.

Discussion

Cyclic AMP is the intracellular messenger of 
beta-stimulation; among its action is the “opening” 
of calcium channels to promote a positive inotropic 
effect.[2] The CCBs act by L-channel of calcium. The 
function of L-channel is to admit the substantial amount 
of calcium ions required for initiation of contraction via 
calcium induced calcium release from the sarcoplasmic 
reticulum.[3] The final effect of these two classes-BBs and 
CCBs of drugs is inhibition of calcium influx into cells. 
The consensus guidelines for toxic doses of BB and CCB 
have been published.[4,5] BBs with low lipid solubility that 
lack membrane stabilizing effects are safer so also the 
newer CCBs than the diltiazem and verapamil.[1,6-8] The 
lowest reported toxic doses of common BBs and CCBs 
were reported recently. The lowest reported toxic dose 
of atenolol in for an adult was 500 mg and amlodipine 
was 30 mg.[9]

The presentation of combined BB and CCB overdose may 
have common manifestations such as hypotension and 
bradycardia.[9] The features such as bronchospasm, due 
to loss of β selectivity in overdose and central nervous 
system depression due to BB with lipophilicity are 
indicators of BB toxicity.[9] Carvedilol and propranolol are 
typically high lipid soluble whereas labetalol, metoprolol 
and pindolol are moderately lipid soluble and atenolol 
in low lipid soluble.[9] Prolonged QRS interval because 
of sodium channel block may also suggest BB toxicity. 
CCB overdose may result in sinus bradycardia and 
atrioventricular block.[8] Hyperglycemia is due to blocking 

of calcium influx into pancreatic cells which is required 
for the release of insulin.[10] The altered sensorium of our 
patient could be attributed to poor perfusion of the brain 
due to hypotension and not due to atenolol as the latter 
is not lipid soluble.

There were two reports[11,12] of CVVHDF in combined 
BB and CCB overdose. The indications for performing 
CVVHDF in our patient were acute renal failure with 
anuria and metabolic acidosis with hypotension. The 
metabolic acidosis was due to lactic acidosis due to shock 
and acidosis due to acute renal failure. Ketoacidosis 
due to hyperglycemia could also be a cause but was not 
identified in this patient. The effluent dose was kept low 
owing to profound hypotension. The high protein binding 
(93%) nature of amlodipine makes it non-dialyzable.[13] 
Atenolol being only 10% protein bound can be removed 
by extracorporeal blood purification techniques.[7,14] High 
dose glucagon is recommended in cardiotoxicity due to 
BB because it activates adenylate cyclase in cardiac tissue 
by directly stimulating a G protein on the β receptor 
complex.[9,15] Insulin-dextrose-potassium infusion is 
effective in CCB overdose through enhanced cardiac 
carbohydrate metabolism and direct inotropic effects.[16]

We present a patient of co-ingestion of atenolol and 
amlodipine treated successfully with CVVHDF along with 
the other measures. Early recognition of indications for 
renal support and early initiation of the same is the key to 
successful management. Even if the drugs are not dialyzable 
the correction of electrolyte abnormalities, metabolic 
acidosis and thus hypotension improves the outcome.

References

1. Love JN, Howell JM, Litovitz TL, Klein‑Schwartz W. Acute beta 
blocker overdose: Factors associated with the development of 
cardiovascular morbidity. J Toxicol Clin Toxicol 2000;38:275‑81.

2. Opie LH. β‑blocking agents. In: Opie LH, Gersh BJ, editors. Drugs 
for Heart 8th ed. Philadelphia, PA: Saunders; 2013. p. 1‑37.

3. Opie LH. Calcium channel blockers. In: Opie LH, Gersh BJ, editors. 
Drugs for Heart. 8th ed. Philadelphia, PA: Saunders; 2013. p. 64‑92.

4. W a x  P M ,  E r d m a n  A R ,  C h y k a  P A ,  K e y e s  D C , 
Caravati EM, Booze L, et al. beta‑blocker ingestion: An 
evidence‑based consensus guideline for out‑of‑hospital 
management. Clin Toxicol (Phila) 2005;43:131‑46.

5. Olson KR, Erdman AR, Woolf AD, Scharman EJ, Christianson G, 
Caravati EM, et al. Calcium channel blocker ingestion: An 
evidence‑based consensus guideline for out‑of‑hospital 
management. Clin Toxicol (Phila) 2005;43:797‑822.

6. Critchley JA, Ungar A. The management of acute poisoning due 
to beta‑adrenoceptor antagonists. Med Toxicol Adverse Drug Exp 
1989;4:32‑45.

7. Reith DM, Dawson AH, Epid D, Whyte IM, Buckley NA, Sayer GP. 
Relative toxicity of beta blockers in overdose. J Toxicol Clin Toxicol 
1996;34:273‑8.

8. Salhanick SD, Shannon MW. Management of calcium channel 
antagonist overdose. Drug Saf 2003;26:65‑79.

Figure 1: Electrocardiogram: 2nd degree AV block, Mobitz type II
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