
 

 

 

 

 

QUINAPRIL  

 

Winston Churchill, Franklin Delano Roosevelt, Joseph Stalin, The Conference at Yalta, 

February 1945, (Army Signal Corps Collection/National Archives, Washington, D.C). 

 

...On joining the U.S Naval Medical Corps in 1942 I had not the slightest inkling that I 

would be the attending physician to President Franklin D. Roosevelt from March 1944 to 

the day of his death and I would be privileged to see him almost daily and to accompany 

him on all of his trips during this period. As a result of this unforgettable experience, and 



as a practicing physician, I have often wondered what turn the subsequent course of 

history might have taken if the modern methods for the control of hypertension had been 

available. 

 

Howard G. Bruenn, 1970.  

 

In 1944 Franklin Delano Roosevelt was elected for an unprecedented fourth term in 

office. No previous president back to the time of George Washington had served more 

than two terms. But circumstances were unique. In 1940 the war in Europe had been 

going very badly. The Nazis and Soviets held an uneasy pact of non-aggression, Stalin 

having no wish to upset this balance. Only Britain stood in opposition to a Europe totally 

dominated by the Third Reich.  America was divided between isolationists and those who 

wanted to intervene in Europe. Roosevelt’s victory in 1940 was a win for the 

interventionists. In any case within a year the debate would be moot as America would be 

drawn into the war, now a global conflict, by the attack on Pearl Harbour. Roosevelt 

would have to lead the nation in the greatest conflict in history. 

 

Insiders however, had begun to hold grave fears for the Presidents health, even before he 

was elected for his third term. Roosevelt smoked heavily and suffered from extremely 

high blood pressure. Already hampered by polio of his legs which he had contracted in 

1921 he was developing clear signs of congestive cardiac failure. The state of the 

president’s health was carefully concealed from the public, but by March 1944 his 

personal physician at the time had become sufficiently concerned to call in a number of 

highly qualified medical specialists to assess the president’s health. Amoung them were 

surgeon Frank Lahey and cardiologist Howard Bruenn. The results of their assessments 

were gravely concerning. The president had chronic bronchitis from smoking, his blood 

pressure could reach alarming levels with systolic readings above 200 mm Hg and 

diastolic readings above 120 mmHg on occasions and he was clearly suffering dyspnea 

due to the effects of hypertensive induced congestive cardiac failure. In the interests of 

national morale and security at a critical time of the war, it was decided to keep these 

findings secret from the public. Roosevelt himself dismissed them, the nation needed him. 

In protest Frank Lahey filed a separate memo of his own, in part to protect his own 

reputation, where he expressed the concern that the president would not see out his final 

term of office. In his memo he wrote, “I have reviewed all of his x-rays and findings over 

the past years and compared them with the present findings and am recording my opinion 

concerning Mr. Roosevelt’s condition and capacities now, (July 10, 1944). I am 

recording these opinions in the light of having informed Admiral McIntire Saturday 

afternoon July 8, 1944 that I did not believe that, if Mr. Roosevelt were elected President 

again, he had the physical capacity to complete a term...As I see my duty as a physician, I 

cannot violate my professional position nor possible professional confidence, but I do 

wish to be on record concerning possible later criticism”. 

                     

From March 1944, Howard Bruenn would become Roosevelt’s personal physician. He 

would remain with the president and see him almost daily until his sudden death from a 

massive cerebral haemorrhage, on April 12, 1945. Though Roosevelt was without 

question one of the greatest presidents of the United States, some modern historians have 

pondered the degree to which his rapidly declining health over the critical year of 1944, 

hampered him from doing his job.  



 

In his radio addresses at the time of the Yalta Conference, the president was having such 

trouble breathing he was largely confined to a wheelchair and on occasions seemed to be 

unable to complete sentences. At the time his requirements for a wheelchair were simply 

attributed to his polio and the hesitancy in his speech attributed (by FDR himself) to 

merely points of “ad libbing” from his prepared speech.  

 

Some historians now believe that Roosevelt’s weakened condition at the critical Yalta 

Conference may have given Stalin the advantage during the negotiations over post-war 

Europe - an advantage that put the fate of Eastern Europe in Stalin’s hands and changed 

the course of the 20th century. Churchill was prescient and clearly alarmed at the 

potential power the Soviets would have over eastern Europe after the war, indeed he 

would coin the famous phrase, the “iron curtain”. But Roosevelt was so concentrated on 

defeating the Nazis that he perhaps simply did not have the physical energy to fully 

contemplate the possibility of an Eastern Europe dominated by the Russians following 

final victory over Germany. Perhaps, it has been said, he was too conciliatory towards, 

or at the least too trusting, of Stalin. He died before the war ended, greatly mourned and 

greatly loved by the Allied Nations. His successor Harold Truman would have to make 

the dreadful call on the use of atomic weapons to finally end the war.       

 

In 1944 medical science had no means of treating hypertension, and only very limited 

means of treating congestive cardiac failure. The first effective thiazide would not be 

developed until 1957. Roosevelt’s personal physician Howard Bruenn, many years later 

reflected, “I have often wondered what turn the subsequent course of history might have 

taken if the modern methods for the control of hypertension had been available”.      

      

In the time since president Roosevelt’s death  an impressive array of antihypertensive 

medications have been developed by the work of many brilliant pharmacists and medical 

scientists. Modern drugs can now bring blood pressure down to normal levels in over  95 

percent of all patients with hypertension.   

 

These agents include the thiazide diuretics such as hydrochlorothiazide, the calcium 

channel blockers such as amlodipine, the beta blockers such as atenolol, the angiotensin-

converting enzyme (ACE) inhibitors such as quinapril, and the angiotensin II-receptor 

blockers (ARBs) such as losartan. These drugs have extended and improved the lives of 

millions and have dramatically reduced the incidence of death from heart attack, heart 

failure and stroke when compared to the 1940s. In 1944 hypertension was a much feared 

disease for which virtually nothing could be done, but today this disease is a manageable 

one. Life can be prolonged and the debilitating symptoms of its complications such as 

heart failure can be greatly ameliorated.      

 

 

 

 

 

 

 

 



QUINAPRIL  

 

Introduction 

 

Quinapril is an angiotensin converting enzyme inhibitor (ACE Inhibitor). 

  

It essentially has the same indications, contraindication and adverse effects profile 

of all the ACE inhibitors. 

 

The ACE inhibitors, as a class, have clinical utility in: 

 

1. Hypertension: 

 

2. Heart failure: 

 

3. Post myocardial infarction 

 

4. Reduction of cardiac disease risk irrespective of blood pressure level before 

 treatment. 

 

5. Some renal disease 

 

Its principle adverse effects include: 

 

1. Hypotension 

 

2. Angioedema 

 

3. Hyperkalemia 

 

See also separate documents on: 

 

● ACEI Overdose (in Toxicology folder).   

 

● Angioedema (in Allergies folder).  

 

History 

 

Captopril was the first ACE inhibitor developed for clinical use.  

 

It was synthesized in 1975 by three researchers, Miguel Ondetti, Bernard Rubin, and 

David Cushman at the U.S. drug company Squibb.  

 

The development of captopril in the 1960s (and all subsequent ACE inhibitors and 

sartans) grew out of intense research into the hypotension inducing effects of the 

Brazilian Pit Viper snake, which contains a powerful ACE inhibiting factor! 

 

 



Classification 

 

ACE Inhibitors (ACEI) include:  

 

1. Captopril 

 

2. Enalapril 

 

3. Fosinopril 

 

4. Lisinopril 

 

5. Perindopril 

 

 ● Perindopril (arginine) 

 

 ● Perindopril (erbumine)  

 

6. Quinapril 

 

7. Ramipril 

 

8. Trandolapril 

 

Angiotensin II receptor blocking (ARB - also known as “sartan”) agents include: 

 

1. Candesartan 

 

2. Eprosartan 

 

3. Irbesartan 

 

4. Losartan 

 

5. Olmesartan 

 

6. Telmisartan 

 

7. Valsartan 

 

Supposed advantages for specific ACE inhibitors are claimed based on pharmacokinetic, 

metabolic or tissue ACE-binding characteristics, however, these do not translate into 

significant clinical differences. 
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Preparation 

 

Quinapril hydrochloride as: 

 



Tablets: 

 

● 5 mg, 10 mg, 20 mg. 

  

Fixed dose combinations: 

 

● Fixed dose combinations are also available with 12.5 mg. hydrochlorothiazide. 

 

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. 

 

Mechanism of Action 

 

The ACE inhibitors: 

 

1. Inhibit the action of ACE: 

 



● They are highly specific competitive inhibitors of angiotensin I converting 

 enzyme, (ACE), the enzyme responsible for the conversion of angiotensin 

 I to angiotensin II. 

 

2. Inhibit the breakdown of bradykinin, (see Appendix 1) 

 

Pharmacodynamics 
 

Administration of 10 - 40 mg of quinapril to patients with essential hypertension results 

in a reduction of both sitting and standing blood pressure with minimal effect on heart 

rate.  

 

Antihypertensive activity commences within 1 hour. 

 

Peak effects usually achieved by 2 - 4 hours after dosing.  

 

Achievement of maximum blood pressure lowering effects may require 2 weeks of 

therapy in some patients.  

 

At the recommended doses, antihypertensive effects are maintained throughout the 24 

hour dosing interval and continue during long-term therapy with no evidence of 

tolerance. 

 

Haemodynamic assessments in patients with hypertension indicate that blood pressure 

reduction produced by quinapril is accompanied by a reduction in total peripheral 

resistance and renal vascular resistance with little or no change in heart rate, cardiac 

index, renal blood flow, glomerular filtration rate, or filtration fraction. 

 

Pharmacokinetics 

 

Absorption: 

 

● Quinapril is administered orally.  

 

Quinapril is de-esterified to the principal metabolite, quinaprilat, which is an 

inhibitor of ACE activity in human subjects and animals. 

 

Distribution: 

 

● Approximately 97% of either quinapril or quinaprilat circulating in plasma is 

 bound to proteins. 

 

● Quinapril is excreted into breast milk. 

 

Metabolism and excretion: 

 

● Following absorption, quinapril is de-esterified to its major active metabolite, 

 quinaprilat (about 38% of oral dose) and to other minor inactive metabolites. 



 

● Quinaprilat is eliminated primarily by renal excretion. 

 

● It has an apparent elimination half-life in plasma of approximately 2 hours 

 representing the clearance of the free quinaprilat from the plasma and a prolonged 

 terminal phase with a half-life of 25 hours thought to reflect the slow release of 

 quinaprilat from ACE. 

 

Indications 

 

As a class the ACE inhibitors are used for: 
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1. Hypertension: 

 

● Used as standard treatment, often in combination with other agents. 

 

2. Heart failure: 

 

● Angiotensin converting enzyme inhibitors (ACEI) are particularly useful 

 in patients with systolic (and probably diastolic) dysfunction. 
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● They are frequently used in combination with a diuretic in patients with 

 symptomatic heart failure.  

 

3. Post Myocardial infarct: 

 

 ● In patients with left ventricular dysfunction. 

 

Captopril is indicated to improve survival following myocardial infarction 

in clinically stable patients with left ventricular dysfunction, manifested as 

an ejection fraction less than or equal to 40%, and to reduce the incidence 

of overt heart failure and subsequent hospitalizations for congestive heart 

failure in these patients. 
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4. Reduction of cardiac disease risk: 

 

● ACEI decrease cardiovascular disease (CVD) risk in patients with 

 established CVD or high absolute CVD risk due to multiple risk factors 

 (particularly hypertension and diabetes), irrespective of blood pressure 

 level before treatment. 

 

5. Some renal disease: 

 

 ● Diabetic nephropathy (type 1 diabetes) 

 

● Prevention of progressive renal failure in patients with persistent 

 proteinuria (> 1 gram daily). 

 



Contra-indications/precautions 

 

These include: 

 

1. History of hypersensitivity to quinapril. 

 

2. History of angioedema: 

 

● This can be hereditary, idiopathic or ACE inhibitor-induced. ACE 

 inhibitors increase risk of further episodes. 

 

3. Hypotension 

 

4. Hyperkalemia, (which can also be a side effect)   

 

5. Volume or sodium depletion: 

 

● This activates the renin - angiotensin - aldosterone system.  

 

Initiation of an ACE inhibitor this may result in excessive hypotension. 

Correct before treatment and/or monitor carefully. 

 

6. Caution with other drugs that can raise potassium levels:  

 

● Potassium supplements and potassium sparing diuretics (use only with 

 caution and close monitoring). 

 

7. Primary hyperaldosteronism: 

 

● An ACE inhibitor may have reduced effectiveness of be ineffective; seek 

 specialist advice. 

 

8. Patients with renal artery stenosis: 

 

 ● The risk of renal failure is increased, (especially if bilateral). 

 

9. Renal impairment: 

 

 Use with caution and monitor closely: 

 

 As a guide: 
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Renal impairment increases risk of hyperkalaemia and may affect the excretion of 

some ACE inhibitors; use lower initial doses and monitor potassium 

concentration. 

 

Renal impairment may worsen, especially in people with hypovolaemia, or if used 

with NSAIDs (including selective COX 2 inhibitors). 



 

Serum creatinine may increase after starting treatment or increasing the dose 

(usually stabilizes within the first 2 months): 

 

● If increase is < 30% or glomerular filtration rate (GFR) reduction is < 

 25%, there is no need to adjust dose 

 

● If increase is > 30% (or GFR reduction is >25%), investigate other causes 

 and if  necessary, reduce dose or stop ACE inhibitor and consider 

 specialist referral. 

 

10. Elderly:  

 

● May be more predisposed to first-dose hypotension, hyperkalaemia and 

 renovascular disease than younger patients. Start treatment with lower 

 doses;  monitor renal function closely. 

 

11. Pregnancy, (contraindicated): 
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● When pregnancy is suspected, treatment with ACE inhibitors should be 

 discontinued immediately and changing to an alternative antihypertensive, 

 such as methyldopa or labetalol, (see below). 

 

Pregnancy 

 

Quinapril is classed as a category D drug with respect to pregnancy. 

 

Category D drugs are those drugs which have caused, are suspected to have caused or 

may be expected to cause an increased incidence of human fetal malformations or 

irreversible damage. These drugs may also have adverse pharmacological effects. 

Specialised texts should be consulted for further details. 

 

Breast feeding: 

 

Small amounts of quinapril were excreted into breast milk, but no serious harmful effects 

have been found in breastfed infants.  

 

Based on the limited data available, quinapril is considered safe to use during 

breastfeeding.  

 

However, consider monitoring the breastfed infant’s blood pressure and heart rate for 

hypotension and bradycardia if there are any concerns. 

 

Adverse Effects 

 

The principle adverse reactions include: 

 

1. Hypotension: 



 

 ● Including postural hypotension. 

 

  This most commonly occurs in patients: 

 

  ♥ Commencing treatment (first dose in particular).  

 

  ♥ Who are taking other antihypertensive agents. 

 

  ♥ Who have severe congestive heart failure 

 

2. Cough: 
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● A persistent, nonproductive cough is common, possibly due to a 

 bradykinin effect. 

 

 It is not dose-dependent  

 

 It is unlikely to respond to treatment.  

 

 It can occur within days to months of starting treatment.  

 

The cough may be mild and tolerable, however, some patients need to stop 

treatment (usually then improves within 1- 4 weeks of stopping). 

 

Once a patient has developed intolerable cough, an attempt may be made 

to switch the patient to another ACE inhibitor; the reaction may recur but 

this is not invariably the case. A change to another class of drugs may be 

required in severe cases. 

 

3. Angioedema: 

 

● This is usually mild to moderate, but can occasionally be life-threatening.  

 

 It is thought to be due to bradykinin build up.  

 

 Icatibant can be used to treat it. 

 

4. Hyperkalemia: 

 

● Because the ACE inhibitors decrease the formation of angiotensin II and 

 the subsequent production of aldosterone, serum potassium  concentrations 

 exceeding 5.5 mEq/L may occur. 

 

Frank hyperkalaemia may occur in patients who have impaired renal 

function and/ or are taking other agents that can elevate the serum 

potassium levels and /or are diabetics. 

 



5. Dermatological hypersensitivity reactions.  

 

Dosing 
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Always commence with a low dose; naive patients can suffer significant hypotension.    

 

Hypertension 

 

● Adult, initially 5-10 mg once daily; increase at 4-week intervals to 10 - 40 mg 

 daily in 1 or 2 doses. 

 

● Fixed-dose combination with hydrochlorothiazide:  

 

 ♥ Adult, 1 tablet once daily (of either strength). 

 

Heart failure 

 

● Adult, initially 5 mg daily; increase at weekly intervals to 5 - 10 mg twice daily.  

 

 If 10 mg twice daily is tolerated, change to 20 mg once daily after 1 month. 

 

Renal impairment, elderly or taking a diuretic: 

 

● Adult, initially 2.5 - 5 mg once daily. 

Monitoring: 

 

Check renal function and electrolytes before starting an ACE inhibitor and review after 1 

- 2 weeks of treatment. 

 

Note on concomitant treatment with sartans: 

 

Treatment with an ACE inhibitor and a sartan: 
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● In trials the combination worsened renal function and increased the risk of 

 symptomatic hypotension and hyperkalaemia 

 

● The combination did not provide additional benefit in patients at high risk of 

 vascular disease nor improve survival in patients with left ventricular 

 failure/dysfunction after MI 

 

● Aldosterone antagonists are preferred to sartans in patients with heart failure who 

 remain symptomatic despite optimal treatment with an ACE inhibitor and a beta-

 blocker. 

 

● Despite conflicting trial results, it may be an option, e.g. for selected patients with 

 chronic heart failure or non-responsive blood pressure, seek specialist advice. 

 



Appendix 1 

 

 

 

Biochemical pathways, demonstrating some of the relationships between tissue 

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

 

 

 

 

 

 

 

 

 

 



Appendix 2 

 

The Renin - Angiotensin - Aldosterone System: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

The damage chronic hypertension wreaks on arteries can be seen in these photographs of 

the internal surface of the aorta from a normal young adult, (left panel) and that from a 

patient with long-standing hypertension (right panel). Unlike the smooth surface of the 

artery in the left panel, the one on the right is studded with plaque deposits comprised of 

cholesterol and lipoproteins (irregular shaped yellow and brown areas indicated by the 

arrows). Hypertension injures the cells that line the inner surfaces of arteries such that 

blood cholesterol, lipoproteins and calcium are deposited in the vessel walls. Over years 

the vessels become narrow and rigid thereby impeding the flow of blood to vital organs. 

The end result is a greater likelihood of suffering a heart attack or stroke. (Courtesy of 

Dr. Richard Lynch, University of Iowa College of Medicine). 
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