
 

 

 

ANGIOTENSIN CONVERTING ENZYME INHIBITOR OVERDOSE 

 

“Seated Bather” oil on canvas, 1893, Pierre-Auguste Renoir. 



“…whoever saves a life, saves an entire world…” 

 

 Mishnah Sanhedrin 4: 9; Yerushalmi Talmud 

 

In April 1871, Paris was in a desperate situation, the worst since the darkest days of the 

Revolution of 1789. The Second Empire had collapsed following catastrophic defeat in 

the Franco-Prussian War. Even though the government had finally surrendered the city 

to the Prussians after four months of bitter siege the working class sections of the  

poorest arrondissements refused to surrender to either the Prussians or the government 

of the new Third Republic. Paris once again saw bloody revolution with the rise of the 

Paris Commune, which would have a profound effect on Karl Marx. The tension in Paris 

was at a level which had not been felt since the July days of 1830. Once again the 

barricades were thrown up. Armed communards patrolled the streets within the sections 

of the city they controlled. 

 

But to one sensitive young Artist, all of this chaos was of no consequence at all. All he 

was interested in was getting on with his painting which he loved more than anything else 

in the world. And his most favourite method of painting was “en plein air”, in the manner 

of the new “Impressionists”, a most unfathomable group! He would stroll along the 

banks of the Seine in Paris on bright sunny days, find a warm spot and set up his easel - 

in public! One such afternoon a patrol of armed Communard thugs came across him, 

taking note of the “mysterious signs” he was painting across his canvas. As they could 

not make head or tail out of these “signs”, they grew suspicious. “What are you doing?’, 

they demanded. The startled young painter answered politely that he was simply painting 

the Seine. “No you’re not!”, screamed one, pointing his gun in painter’s face. “That 

doesn’t look like any painting I’ve ever seen; you are a spy! You are creating a plan of 

the Quay for the government or for its filthy Prussian masters. Admit it!”. The Artist was 

so alarmed he could barely speak. The thugs destroyed his easel and arrested him, 

dragging him to the mairie of the sixth arrondissement to be shot as a spy.  

 

The terrified Artist was crying and begging for mercy when a rough and intimidating 

Communard commander approached to give the execution order. He took one at the poor 

young man, and stopped dead in his tracks! “Mon Dieu!” He exclaimed. “Release this 

man at once you imbeciles, he is completely harmless!” The commander was a certain 

Raoul Rigault. Some years earlier, starving and desperate, Rigault had been on the run 

from Louis Napoleon’s police when he came across the painter in the middle of the 

Forest of Fontainebleau. The Artist disguised him with a smock and palette and protected  

him from the police for several weeks. Rigault owed him his life! He tearfully embraced 

the Artist, showered accolades onto him, supplied wine for all, and ordered all his men to 

toast the Artist while singing a rousing rendition of La Marseillaise!  

 

What could not possibly have been known to the Communards, or indeed to any Parisian 

on that day in April 1871 was that Paris and indeed all of France was on the verge of 

finally ending the generational cycle of over three quarters of a century of war and 

bloody revolution. Indeed with the ending of the cycle of bloodshed and violence, France 

would enter two generations of peace and possibly the most brilliant period of its long 

history, where it would lead the world, in the sciences, technology, engineering, the Arts, 



literature, music, and medicine. Later generations would nostalgically look back to this 

time as the “La Belle Epoch”. 

 

In an age when photography was a primitive and uncertain emerging new art, it would be 

in paintings that the spirit of La Belle Epoch would be captured and recorded for 

posterity. France’s Golden Age was captured by its Artists, the Impressionists as well as 

their Post Impressionist, Neo Impressionist, Symbolist, and the fin de siècle Art Nouveau 

successors. Stunning and beautiful works would record an age of carefree innocence and 

the sheer “joie de vivre”. Raoul Rigault, a rough product of his age was killed during the 

suppression of the commune. He would not have known that by saving an obscure  young 

artist’s life in April of 1871, he would do far more than repay a debt of personal 

gratitude, he would also bequeath to all humanity one of the most famous chroniclers of a 

glittering if all too brief period of the human condition - a vision of life the way that it 

should be. The young painter’s name was Pierre-Auguste Renoir.  

 

When our patients overdose on ACE inhibitors, we assume the worst and most alarming 

outcome. Like the Paris Communards we are on the keenest alert for the greatest 

mischief. However, for agents that inhibit such a major physiological homeostatic system 

of animal biology, the outcome is usually surprisingly benign. It seems that in overdose 

these agents are generally as innocent of any mischief as Pierre-August Renoir himself.    

 

 

 

ANGIOTENSIN CONVERTING ENZYME INHIBITOR OVERDOSE 

 

Introduction 

 

Overdose with angiotensin converting enzyme (ACE) inhibitors is surprisingly is 

generally benign, even with large doses. 

 

The main toxicity will be hypotension which responds well to fluid therapy in most cases. 

 

Preparations 

 

Currently available ACE Inhibitors (ACEI) include:  

 

1. Captopril 

 

2. Enalapril 

 

3. Fosinopril 

 

4. Lisinopril 

 

5. Perindopril 

 

 ● Perindopril (arginine) 

 



 ● Perindopril (erbumine)  

 

6. Quinapril 

 

7. Ramipril 

 

8. Trandolapril 

 

See also appendix 1 below for further details. 

 

Pharmacokinetics 

 

Absorption: 

 

● All these agents are rapidly absorbed orally. 

 

● Peak levels generally occur within 1-2 hours. 

 

Metabolism and excretion: 

 

● Many of these agents are prodrugs and require hepatic metabolism to their active 

forms. 

 

● Elimination is renal. 

 

Physiology 

 

                              Renin (from kidneys) 

 

 

 

 Angiotensinogen  Angiotensin I 
 

 

                                                                                        Angiotensin Converting Enzyme                       

                                                                                        (ACE) 

                                                                                                                             

                                                          Angiotensin II 

 

The renin-angiotensin-aldosterone system (see also Appendix 2 below) 

 

Renin, is an enzyme synthesized by the kidneys, into the circulation in response to 

hypotension.  

 

Renin acts on a plasma globulin substrate to produce angiotensin I, a relatively inactive 

decapeptide.  

 



Angiotensin I is then converted enzymatically by angiotensin converting enzyme 

(ACE) to the octapeptide angiotensin II. The conversion of angiotensin I to angiotensin 

II takes place in the pulmonary circulation (rather than the plasma). 

 

Angiotensin II has the following actions: 

 

● It is a potent arteriolar vasoconstrictor 

 

● It stimulates aldosterone secretion from the adrenal cortex, thereby contributing 

 to sodium (and so fluid) retention and potassium loss. 

 

Risk Assessment 

 

Overdose with angiotensin converting enzyme (ACE) inhibitors is generally benign, even 

with large doses. 

 

The severity of toxicity is dependent on:  

 

1. The dose ingested 

 

2. Whether the patient has been taking this group of drugs previously. 
2 

 

3. Coingestion of other agents that may also induce hypotension and/ or 

 hyperkalemia. 

 

In children, ingestion of more than twice the adult daily therapeutic dose may cause 

symptoms. 
2
 

 

Clinical Features 

 

Features in overdose include: 

 

1. Hypotension: 

 

 ● This is usually mild to moderate only. 

 

● It usually manifests within 2 hours of ingestion. 

 

● Duration of the hypotension will be related to the preparation and the 

amount taken - but may typically last several hours. 

 

2. Hyperkalemia: 

 

● Mild hyperkalemia may be seen. 

 

3. Renal impairment: 

 

● Mild renal impairment may be seen 



 

4. Angioedema may occur, but this is an idiosyncratic reaction which can occur 

 during normal therapeutic dosing and is not related to the dose taken, (see 

 Appendix 2).   

 

Investigations 

 

1. FBE 

 

2. U&Es/ glucose: 

 

● Urgent potassium if the patient has a history of renal impairment or is on 

other agents which may elevate the serum potassium. 

 

3. Consider paracetamol/ alcohol coingestion. 

 

4. ECG: 

 

● Look for evidence of hyperkalemia 

 

Management 

 

1. ABC: 

 

 Urgent resuscitation is not usually required. 

 

 ● IV access. 

 

2. Hypotension: 

 

 ● This will usually respond well to fluids. 

 

3. Charcoal: 

 

● This is not generally recommended, due to the benign nature of toxicity, 

and good response to supportive care.   

 

4. Hyperkalemia: 

 

● This needs to be looked for but will uncommonly require any treatment. 

 

5. Consider the possibility of co-ingestants. 

 

Disposition  

 

Asymptomatic patients with normal blood pressure at 4 hours may be medically cleared. 

 

Any symptomatic or hypotensive or hyperkalemic patients require ongoing observation. 



Appendix 1 

 

Pharmacological properties of currently available ACE Inhibitors: 

 

 

Drug  

 

 

Elimination  

 

Approved dosage 

frequency  

 

 

Currently approved 

indications [NB1] 

 

Captopril [NB2] 

 

Renal 

 

2 to 3 times daily (some 

evidence exists for 

once-daily dosing in 

hypertension) 

 

Hypertension 

Heart failure 

Post-MI left ventricular 

dysfunction (LVEF 

<40%) 

Diabetic nephropathy 

(Type 1 IDDM) 

 

 

Enalapril 

 

Renal 

 

Once- or twice-daily 

 

Hypertension 

Heart failure 

Left ventricular 

dysfunction (LVEF 

<35%) 

 

 

Fosinopril 

 

>50% 

Nonrenal 

 

Once-daily 

 

Hypertension 

Heart failure 

 

 

Lisinopril 

 

Renal 

 

Once-daily 

 

Hypertension 

Heart failure  

Acute MI 

 

 

Perindopril [NB2] 

 

Mainly renal 

 

Once-daily 

 

Hypertension 

Heart failure 

 

 

Quinapril [NB2] 

 

Renal 

 

Once- or twice-daily 

 

Hypertension 

Heart failure 

 

 

Ramipril 

 

Mainly renal 

 

Once- or twice-daily 

 

Hypertension 

post-MI heart failure 

 



 

Trandolapril 

 

Mainly renal 

 

Once-daily 

 

Hypertension 

Post-MI left ventricular 

dysfunction (LVEF 

<35%) 

 

 

NB1: Approved indications vary according to the availability of trial data on specific drugs which 

have been submitted for listing of a particular product in Australia 

 

NB2: Bioavailability reduced by food 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2 

 

 

 

Biochemical pathways, demonstrating some of the relationships between tissue 

plasminogen, bradykinin and ACE, in the pathogenesis of angioedema. 

 

 

 

 

 

 

 

 

 

 

 



Appendix 3 

 

The Renin - Angiotensin - Aldosterone System: 
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