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CALCIUM CHANNEL BLOCKER OVERDOSE

T.E Lawrence, “Lawrence of Arabia”, oil on canvas, Yale University Art Gallery, Artist
unknown.

“Lawrence was one of those beings whose pace of life was faster and more intense than
what is normal. Just as an aeroplane only flies by its speed and pressure against the air,
so he flew best and easiest in the hurricane. He was not in complete harmony with the
normal.

The fury of the Great War raised the pitch of life to the Lawrence standard. The
multitudes were swept forward till their pace was the same as his. In this heroic period
he found himself in perfect relation both to men and events.



| have often wondered what would have happened to Lawrence if the Great War had
continued for several more years. His fame was spreading fast and with the momentum of
the fabulous through Asia. The earth trembled with the wrath of the warring nations. All
the metals were molten. Everything was in motion. No one could say what was
impossible. Lawrence might have realised Napoleon’s young dream of conquering the
East; he might have arrived in Constantinople in 1919 or 1920 with most of the tribes
and races of Asia Minor and Arabia at his back.

But the storm wind ceased as suddenly as it had arisen. The skies were clear; the bells of
Armistice rang out. Mankind returned with indescribable relief to its long interrupted,
fondly cherished ordinary life, and Lawrence was left once more moving alone on a
different plane and at a different speed.”

Sir Winston Churchill, 1936

T.E Lawrence, better known to history as “Lawrence of Arabia”, was one of the most
remarkable and enigmatic figures of the Twentieth century, one of the few figures today
truly revered in both the Western and Middle Eastern worlds. A brilliant linguist and
archeologist he spent much of his early adult years travelling within the Ottoman Empire
and working on Mesopotamian archeological sites in Syria. During this time he
developed a unique understanding and love of the Arabic world, in addition to
establishing close personal ties with many of the leading Arabic tribal leaders. At the
dawn of the Twentieth century the Arab world was bitterly and hopelessly divided and
had lain under the occupation of the Ottomans for over six centuries. Lawrence dreamed
of a reunited and independent Arabia — an Arabia that would one day recreate the
cultural and scientific greatness the Empire of the Caliphs that had ruled over the region
from the Seventh to the Ninth centuries AD, until their demise at the hands of the Turks
during the course of the Eleventh century. Then in 1914 war suddenly came to the region
— and war not only confined to the Middle East — this was war on an industrial and
global scale — like no other in previous human experience. It would become known to
contemporaries as the Great War, to history, as the First World War and it would mean
the end of Empires. Lawrence suddenly saw an unexpected chance to serve his country
and at the same time achieve his dream of the emergence of an independent Arabic
nation.

The British government also saw an unexpected opportunity in Lawrence - who better to
roam the Negev Desert, the strategic pathway from Ottoman lands into British held Egypt
and the crucial Suez Canal, under the guise of an “exploring archeologist”, but in reality
gathering strategic information that would help the Allied war effort. Lawrence spoke
fluent Turkish and Arabic; he was resourceful and loyal to the British Empire, and had
good relations with all the Arabic tribes. The British government hoped that Lawrence
would be able to contribute in some small way to the war effort. He would fulfill
expectations beyond their greatest hopes. Whilst the war against Germany and Austria
was fought to a bitter stalemate on the Western front, the British looked to Turkey, “the
sick man of Europe” for a quick and easy victory that would put pressure back onto the
central powers. The early campaigns of the Dardanelles and Gallipoli however showed
that the Ottomans still had some fight in them yet. The “sick man” was not quite S0 sick



as the Western allies had imagined! The campaign at Gallipoli was fought to a standstill,
as on the Western front. By the end of 1915, it was clear that it was going nowhere and
so the British admiralty decided to abandon it and to attack the Ottomans elsewhere in
the Middle East. In Palestine however the fighting also proved somewhat of a stalemate,
until a remarkable event happened which promised to tip the balance of the conflict in
favor of the British Imperial forces.

Lawrence during the first half of 1917 had spent countless nights in desert oases
recruiting Arabic tribal chieftains to unite together against their Ottoman oppressors. He
did this with mixed feelings however; he promised the Arabs that they would be granted
their independence if the war against Turkey was successful, yet he knew that in reality
the British and French had every intention of simply replacing the Turks as the overlords
of the Arabic lands. Still despite the deception, and the agony of his own conscience he
considered that victory over Turkey justified the means. After gathering the disparate
Bedouin tribes into an impressive if somewhat ill disciplined fighting force he led them on
an attack against fortified Ottoman positions around the strategically important port of
Akaba. This port was a vital line of supply for an Allied advance into Palestine and Syria.
The attack was successful. Lawrence had single handedly led a united Arabic force
against a strategically critically important port and in so doing had made a vital
breakthrough in the campaign which was threatening to become bogged down as in the
Dardanelles in 1915. He instantly became the talk of the Egyptian Expeditionary Force,
and caught the attention of the new Commander in Chief, Sir Edmund Allenby. Allenby
from this point would give Lawrence virtually free reign in the organization and leading
of an Arabic internal revolt against their Turkish overlords, a revolt which would in the
end culminate in the triumphal Allied capture of Jerusalem and Damascus and the
ultimate defeat of the Ottomans in the Middle East. Allenby would later write “/ gave him
a free hand. His cooperation was marked by the utmost loyalty, and | never had anything
but praise for his work, which, indeed, was invaluable throughout the campaign”

At the Paris peace conference in 1918, Lawrence as if to appease his guilty conscious
became the voice for demands for Arabic independence. He accompanied King Faisal to
the Paris Peace Conference as part of his delegation and much to the annoyance of the
British and French delegations was a strong advocate for an independent Arabic nation,
speaking out violently against the secret Sykes-Picot Agreement that sought to divide the
region into British and French colonies. He was not successful at the Paris Peace
Conference in his aims, but later in 1921 as an advisor to Sir Winston Churchill who was
more sympathetic to Arabic nationalist aspirations he did manage to help negotiate some
limited degree of Arab independence. He was tragically killed in a motor cycle accident
in 1935. Churchill once speculated that Lawrence’s influence amoung the Arab tribes
had become so strong that had the war gone on another one or two years he may have
very well have led an Arabic army to the gates of Constantinople itself.

In patients who present with severe calcium channel blockade overdose the campaign to
save their life may rapidly become bogged down when using the conventional
armamentarium of drugs for depressed cardiac function. In these circumstances we find,
just as General Allenby did so in 1917, and King Faisal at the Paris Peace Conference,
an unexpected ally. This unconventional ally comes to us in the form of the technique of
dextrose-insulin euglycemia.



CALCIUM CHANNEL BLOCKER OVERDOSE

Introduction

Verapamil and diltiazem are the two calcium channel blocking agents most likely to
cause cardiovascular collapse and death following overdose.

It is important to recognize that in overdose slow release preparations may result in
delayed toxicity of up to 4-16 hours.

In life potentially threatening overdoses, insulin - dextrose euglycemia therapy
should be instituted early.

Current preparations:

These include:

° Verapamil ° Diltiazem ) Amlodipine
° Felodipine ° Nifedipine ° Nimodipine
° Lercanidipine

Pharmacokinetics

Absorption:

° Calcium channels blockers are well absorbed with peak levels occurring within 2
hours with standard preparations and up to 16 hours with slow release
preparations.

) In overdose however these peak levels may be delayed up to 6 hours for standard
preparations and 24 hours for slow release preparations.

Distribution:

° Calcium channel blockers have high volumes of distribution (verapamil 3-7 L/kg)
and are protein bound.

Metabolism and excretion:

° Calcium channels blockers are metabolized by the liver with a high first-pass
effect following ingestion resulting in a bioavailability of 40%. This will be
increased however in overdose due to hepatic metabolism.

° Both verapamil and diltiazem have active metabolites.



Pathophysiology

Calcium channel blocking agents prevent the opening of L type calcium channels
preventing calcium influx into cells.

This predominantly leads to:

° Relaxation of smooth muscle.
° Reduced cardiac contractility.
° Reduced cardiac conduction

Whilst verapamil and diltiazem cause both myocardial depression and vasodilation, the
dihydropyridines will predominantly cause vasodilation.

Risk Assessment

Adults:

Ingestion of > 10 tablets of verapamil SR or diltiazem SR in an adult may cause serious
intoxication.

However, in elderly patients, toxicity may develop with a little as 2 to 3 times the normal
daily dose of verapamil or diltiazem. 2

Risk is greatly increased by:

° Co-ingestion of other cardiotoxic medications, in particular digoxin and beta
blockers.

° Elderly.

° Significant co-morbidities.

Children:

In children ingestion of as little as 2 tablets of verapamil SR or diltiazem SR can cause
serious toxicity, and may potentially be lethal.

Clinical Features

The onset of toxicity is up to 2 hours following ingestion of standard preparations, but
may be up to 16 hours following ingestion of slow release preparations and peak effects
beyond 24 hours.

1. GIT upset



2. Cardiovascular:

° Bradycardia
° Conduction delays
° Hypotension:
v Due to a combination of peripheral vasodilatation and myocardial
depression.
° Refractory cardiovascular collapse and death.
3. CNS:
) Drowsiness, seizures and coma are rare, and will more commonly indicate

a co-ingestant.

4. Metabolic:

In severe toxicity:

° Hyperglycemia

° Lactic acidosis
Investigations
1. Blood tests:

° FBE

° U&Es / glucose

° Baseline calcium level

° ABGs and lactate

° Consider co-ingestion, paracetamol and alcohol levels.
2. ECG

In particular for:

° Conduction delays

° Bradyarrhythmia



Management

1.

2.

Immediate attention to any ABC issues.

Fluids:

) A bolus of crystalloid fluid should be infused early in any hypotensive
patient.

° Hypotension (< 90 mmHg) that does not respond to initial fluid

resuscitation indicates the onset of significant toxicity and the need for a
planned approach to further resuscitation

Establish monitoring.

° ECG

° Pulse oximetry.

Depending on the severity of symptoms, or the risk assessment:
° Arterial line for blood pressure monitoring

) CVC should also be considered early where the need for high dose insulin-
dextrose therapy is anticipated.

Charcoal:
° This can be given within 1 hour of ingestion of standard preparations
Or

Within 4 hours for slow release preparations in patients without
established toxicity.

° It should be given to all intubated patients
Whole bowel irrigation:

This may be considered in:

° Co-operative patients following charcoal administration
And
° Without evidence of established toxicity.

And



° Present within 4 hours of the ingestion of > 10 tablets of slow release
verapamil or diltiazem.

6. Atropine:

° Give 1-2 ampoules; 1.2-2.4 mg IV

7. IV calcium: 2
° Calcium chloride: 2gms (20 mls) 1V over 10-15 minutes.
Or
° Calcium gluconate: 6 gms (60mls) IV over 10-15 minutes.

This dose may be repeated every 20 minutes for up to 3 doses.
If there is a response to calcium then an infusion may also be considered: *

° Calcium gluconate 10% 3 to 30 mL/hour (child: 0.06 to 0.6
mL/kg/hour) 1V peripheral infusion

Or

) Calcium chloride 10% 1 to 10 mL/hour (child: 0.02 to 0.2
mL/kg/hour) 1V infusion by a central line.

Serum calcium levels should be monitored. A calcium concentration of 2 mmol/L
has been suggested as optimal.

8. Inotropes:

) A noradrenaline or adrenaline infusion should be commenced in cases of
hypotension, although these have limited effectiveness in calcium channel
blocker overdose.

The main role for these agents is really as a limited supportive treatment
until the full therapeutic effect of high-dose insulin therapy can occur,
(which may take up to 30 - 60 minutes).

9. High dose insulin with glucose:

) High Dose Insulin-Dextrose euglycemia therapy is now considered the
mainstay of therapy for calcium channel blocker overdose.



° It should be commenced early as soon as hypotension (systolic pressure <
90 mmHg) becomes evident, (even before conventional inotropes are
initiated)

) Effects are seen within 30 minutes, and peak effects within 60 minutes

See separate Document for Insulin-Dextrose Euglycemic Therapy, (Drugs
Folder).

10.  Sodium bicarbonate:
) 50-100 mmols IV may be given for severe acidosis.
11.  Cardiac pacing:

) This may be tried for patients not responding to medical treatment,
however electrical capture will be difficult to achieve and may not be
associated with improved cardiac output or perfusion.

12. Hemodialysis:

) Note that calcium channel blockers are highly protein bound so

extracorporeal removal by regular hemodialysis is not effective.
13. Mechanical myocardial assist devices:

In severe cases refractory to all medical and pacing treatments mechanical cardiac

assist devices may be tried where available.

Options here include:

° Aortic balloon pump.

° ECMO

14.  Uncertain efficacy:

Two other agents, Methylene Blue and Lipid Emulsion Therapy, have shown

some possible benefit for life-threatening calcium channel blocker overdose,

however efficacy is uncertain and so treatment with these agents should always be
guided by close consultation with a Clinical Toxicologist.
Disposition:

Patients who are well with normal vital signs and have a normal ECG at 4 hours
following a standard preparation overdose may be medically cleared.



Patients who are well with normal vital signs and have a normal ECG at 16 hours
following a slow release preparation overdose may be medically cleared.

All symptomatic patients should be admitted to an intensive care unit.
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