
 

 

 

 

LOSARTAN 

 

“The Frame”, oil on aluminium and glass, 1938, Frida Kahlo, Centre Georges 

Pompidou.   



 

When the great Mexican Muralist Diego Rivera arrived in the Unites States, in November 

1930, the American press became captivated with his exotic and flamboyant wife, 

Carmen Kahlo. She used the name Carmen in America initially, as she thought that Frida 

sounded a little too Germanic in the period between the World Wars, even though her 

farther was German. It was not only her outlandish jewellery, dresses and manner, 

however that captured all the attention. It was also her “dabbling” in Art. She produced 

astonishing and complex works, that no one quite knew what to make of until the 

pompous highly opinionated, self-proclaimed “Pope of Surrealism” Anton Breton 

declared Frida to be a “self-made Surrealist”; an astonishing accomplishment, he 

decided for someone not living in the epicentre of the Art world, that is Paris. This all 

despite the fact that Frida at the time had no idea what “Surrealism” was. As her 

husband attracted most of the media attention, and not inconsiderable controversy over 

his Socialist sympathies, Frida continued to “dabble”, often at Diego’s side while he was 

working on his scaffolds. As people came to watch Rivera work on his monumental 

masterpieces, they could not help but be intrigued by what his wife was producing in 

relative miniature at his side. 

 

In Detroit in 1932, an entire article dedicated to her work appeared in the Detroit News. 

It featured her work “Self-Portrait on the Borderline Between Mexico and the United 

States” which featured many of the motifs that were to become her hallmarks in the 

coming years of her fame. After Diego’s falling out with the powerful Rockefeller family 

over his depiction of Lenin in his New York mural, the Riveras moved back to Mexico 

City. Although Diego was forgotten by much of the American press, Frida was not. In 

1937 she had her “breakout” year. American fashion photographer Antoinette Frissell 

Bacon, featured her in the January edition of Vogue magazine. Suddenly she was an 

international star. In November of 1938 Frida held her first solo exhibition in New York 

City at Julien Levy’s Gallery. She exhibited twenty five of her works, of which half were 

sold. When Breton saw her most Surrealist-like work, “What I Saw in the Water”, he was 

astonished and declared Frida a “genius”. Frida thought Breton a tedious bore. Perhaps 

sensing her ambiguous feelings towards him Breton famously described her as a “Ribbon 

around a bomb”. Nonetheless Frida jumped at the chance of Breton’s offer to organize 

an exhibition for her in Paris. This was an opportunity too good to miss.    

 

In January 1939 Frida travelled to Paris for the “Mexique”, which featured an 

exhibition of her works in the Renou & Colle Gallery. The French didn’t quite know what 

to make of Frida, she was not so popular as she was in New York. Frida in turn did not 

much care for Parisians, and found the Surrealists in particular to be “lunatic, coocoo, 

sons of bitches”. Paris was not a total waste however, she did have one....perhaps 

two...significant triumphs. One was a rumoured affair with Josephine Baker, the other 

was that although she only sold one painting, the purchaser would immortalize her in the 

history of Art; the Louvre Museum. Somewhat inexplicably, the Museum chose one of her 

more non-descript works, known simply as “The Frame”.. “The Frame” became the first 

work by a Twentieth century Mexican artist to be purchased by the Louvre. It was a 

significant landmark in Mexican Art and it was the first work of Frida’s to be held in a 

public major collection. Diego was very proud of his wife’s achievement, and would 

boast about it for many years to come. Although their marriage was tempestuous, to say 

the least, Diego was always supportive of his wife’s work, indeed he genuinely believed 



her to be the better Artist of the two of them and the best Artist in all of Mexico. He 

tirelessly promoted his wife’s work.  

 

The medium of “The Frame” was highly unusual for the time. It is a self-portrait with a 

bright azure background painted on aluminium, in the manner of a native Mexican ex-

voto or retablo, with a glass mirror which she bought at a market in Oaxaca in Mexico, 

surrounding it, over which was painted a brilliantly coloured border featuring Mexican 

flowers and her beloved parrots. Although it lacks many of her famous motifs, it does 

portray perhaps her most enduring; her face. We see her eyebrows, slight moustache, 

and strongly captivating and enigmatic gaze directed straight back at the viewer. Like all 

her self-portraits it is the image of a strong woman. The title of the work is apt, it frames 

her by now, famous face. She wears her hallmark flowers and ribbons, though not her 

exotic jewellery. Over three quarters of a century later, the finishing varnish has 

deteriorated which has left more parts of the original portrait exposed. Today “The 

Frame” resides as an icon of Twentieth century, Art, in the Musée National d’Art 

Moderne in the Centre George Pompidou in Paris.  

 

The agent losartan today is not quite so popular as most other sartans, however, it is 

famous for one thing about which it can never be forgotten. Like Frida Kahlo’s “The 

Frame”, today not one of her most popular works, it was however the very first of its kind 

to enter the public domain. After much prior laboratory experimentation Losartan was 

the world’s first angiotensin receptor blocker to be approved for clinical use.          

 

Frida Kahlo and Diego Rivera, c. 1935 



LOSARTAN 

 

Introduction 

 

Losartan is an angiotensin receptor blocker (ARB) 

 

The ARBs are also known as : 

 

● Angiotensin II antagonists 

 

● Sartans  

 

Losartan was the prototype angiotensin II receptor blocker that was developed for 

clinical use  in 1986.  

 

Current expert opinion does not attribute angioedema to Angiotensin II receptor blockers, 

indeed on theoretical grounds alone, it would not be expected to produce this side effect.  

 

The sartans are primarily indicated in situations where ACE inhibitors are not 

tolerated due to adverse reactions.    

 

See also separate document on ACE inhibitor Overdose (in Toxicology folder) - 

toxic overdose effects are similar to the ACE inhibitors 

 

History 

 

Saralasin was developed in the early 1970s. It was an analogue of angiotensin II, but had 

low oral activity, short duration of action and was a partial agonist.  

 

Eprosartan was developed in 1992. 

 

Losartan was the first angiotensin II receptor blocker to be developed for clinical use  in 

1986.  

  

From losartan the following were then developed:  

 

● Valsartan, Candesartan, and Irbesartan were introduced in 1990. 

 

● Telmisartan was introduced in 1991 

 

● Olmesartan  was introduced in 1995. 

 

Physiology 

 

                              Renin (from kidneys) 

 

 

 



 Angiotensinogen  Angiotensin I 
 

 

                                                                                        Angiotensin Converting Enzyme                       

                                                                                        (ACE) 

                                                                                                                             

                                                          Angiotensin II 

 

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

 

The actions of angiotensin II are mediated by angiotensin receptors: 

 

1. AT1  

 

 ● Vasopressor effects  

 

 ● Regulates aldosterone secretion 

 

2. AT2.  

 

 ● Plays a role in fetal stimulation of cell growth 

 

● This receptor has not been shown to be associated with cardiovascular 

 homeostatic physiology. 

 

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 

 

Preparation 

 

Losartan as: 

 

Tablets: 

 

● 25 mg 

 

● 50 mg. 

 

Mechanism of Action 

 

The ARBs competitively block the binding of angiotensin II to type 1 angiotensin (AT1) 

receptors.  

 

They therefore ultimately reduce angiotensin II induced effects including: 

 

1. Vasoconstriction 

 

2. Sodium reabsorption  

 

3. Aldosterone release.  

 

Note that the sartans do not inhibit angiotensin converting enzyme (ACE), which 

converts angiotensin I to angiotensin II and degrades bradykinin. Since there is no effect 

on ACE and no potentiation of bradykinin or substance P, angiotensin II receptor 

antagonists are unlikely to be associated with cough or angioedema. 3 

 

Pharmacodynamics 
 

Clinical effects include  



 

1. Lowering of blood pressure: 

 

●  In hypertension, candesartan causes a dose dependent, long lasting 

 reduction in arterial blood pressure. The antihypertensive action is due to 

 decreased systemic peripheral resistance, while heart rate, stroke volume 

 and cardiac output are not affected. 

 

● After administration of a single dose, the onset of antihypertensive effect 

 generally occurs within 2 hours. 

 

● Maximum antihypertensive effect occurs about 4- 6 weeks after starting 

 treatment 

 

2.  High cardiovascular risk, heart failure, post MI: 2 

 

● Sartans have not been shown to be superior to ACE inhibitors for chronic 

 heart failure, vascular disease, high-risk diabetes or left ventricular 

 failure/dysfunction post MI.  

 

However, they do improve prognosis and are an alternative for patients 

unable to tolerate ACE inhibitors. Candesartan and valsartan are marketed 

for chronic systolic heart failure and valsartan for left ventricular 

failure/dysfunction after MI. 

 

3. Hyperkalemia, (via reduction on aldosterone levels) i.e a potassium sparing 

 effect. 

 

Pharmacokinetics 

 

Absorption: 

 

●  Losartan is administered orally. 

  

● Following oral administration, losartan is well absorbed and undergoes first pass 

 metabolism. 

 

 The systemic bioavailability of losartan tablets is approximately 33 %. 

 

● It forms an active carboxylic acid metabolite and other inactive metabolites.  

 

The active carboxylic metabolite is responsible for most of the angiotensin II 

receptor antagonism. 

 

Distribution: 

 

● Both losartan and its active metabolite are > 99% bound to plasma proteins, 

 primarily albumin. 



 

● The volume of distribution of losartan is about 34 liters and of the active 

 metabolite is about 12 liters. 

 

● It is unknown if losartan cross the human placenta.  

 

● It is unknown if losartan is excreted into human breast milk.  

 

Metabolism and excretion: 

 

●  Losartan undergoes substantial first pass metabolism by cytochrome P450. 

 

● Elimination half-life is around 1.5 - 2 hours.  

 

Indications 

 

The sartans are primarily indicated in situations where ACE inhibitors are not 

tolerated due to adverse reactions.    

 

They can be used to treat: 

 

1. Hypertension: 

 

 ● Includes fixed-dose combination with hydrochlorothiazide. 

 

2. Chronic systolic heart failure: 

 

As part of standard treatment (e.g. with beta-blockers, diuretics) in: 

 

● Patients unable to tolerate ACE inhibitors  

 

● With ACE inhibitor (in refractory cases on specialist advice only) 

 

3.  High cardiovascular risk, heart failure, post MI: 2 

 

● Sartans have not been shown to be superior to ACE inhibitors for chronic 

 heart failure, vascular disease, high-risk diabetes or left ventricular 

 failure/dysfunction post MI.  

 

However, they do improve prognosis and are an alternative for patients 

unable to tolerate ACE inhibitors. Candesartan and valsartan are marketed 

for chronic systolic heart failure and valsartan for left ventricular 

failure/dysfunction after MI. 

 

Note on concomitant treatment of ACE inhibitors with sartans: 

 

Treatment with an ACE inhibitor and a sartan: 2 

 



● 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 still be an option for selected patients with chronic 

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

 

Contra-indications/precautions 

 

These include: 

 

1. Hyperkalaemia (contraindicated): 

 

● Including concomitant treatment with drugs that can increase potassium 

 concentration, avoid these combinations or monitor potassium 

 concentration closely. 

 

● Renal impairment increases risk of hyperkalaemia and may affect the 

 excretion of  some sartans; use lower initial doses and monitor potassium 

 concentration. 

 

2. Bilateral renal artery stenosis (contraindicated). 

 

3. Renal  impairment:  

 

● Renal impairment increases the risk of hyperkalaemia and may affect the 

 excretion of some sartans; use lower initial doses and monitor potassium 

 concentration. 

 

 ● Lower doses may be required if the C r Cl is <30 mL/minute. 

 

4. Hypotension: 

 

 ● This, like ACE inhibitors, can be most pronounced with the first dose.  

 

5. 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. 



 

6. Pregnancy - (contraindicated - see below).  

 

7. Known hypersensitivity  (rare)  

 

Pregnancy 

 

Losartan is contraindicated in pregnancy. 

 

It is classified as a category D class 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. 

 

Limited information is available describing the use of losartan during pregnancy.  

 

Treatment with angiotensin II receptor antagonists in the first trimester of pregnancy 

presents a lower risk for adverse fetal outcomes compared to later trimester exposure.  

 

Maternal treatment with angiotensin II receptor antagonist during the second and third 

trimester have been associated with renal failure, pulmonary hypoplasia, skull 

hypoplasia, limb contractures, oligohydramnios and fetal or neonatal death. 

 

When pregnancy is suspected, treatment with angiotensin II receptor antagonist 

should be discontinued immediately and changing to an alternative 

antihypertensive, such as methyldopa or labetalol is recommended to minimise the 

risk of fetopathy.  

 

A careful prenatal examination, including high-resolution ultrasound at the 16th to 20th 

week of gestation and monitoring of amniotic fluid volume, should be offered to women 

who have taken angiotensin II receptor antagonist during the first trimester.   

 

Breast feeding: 

 

Reports describing the use of losartan during breastfeeding have not been located, and the 

effects on the breastfed infant are unknown. Therefore, consider an alternative medicine 

where possible. 

 

Short acting angiotensin converting enzyme (ACE) inhibitors such as captopril or 

enalapril are preferred and considered safe to use during breastfeeding.       

 

Adverse Effects 

 

The principle adverse reactions include: 

 

1. Hyperkalemia 



 

2. Renal impairment: 

 

This 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 sartan and consider specialist 

 referral. 

 

3. Sartans increase risk of renal failure in bilateral renal artery stenosis. 

 

4. Teratogenic effects in pregnancy. 

 

Dosing 

 

Usual dosing is: 

 

Losartan  

 

Adult, child > 50 kg: 

 

● Usually 50 mg once daily; increase if necessary after 3 - 6 weeks to 100 mg once 

 daily. 

 

● Start at 25 mg once daily if taking diuretics. 

 

Children, 6 - 16 years (20 - 50 kg):  

 

● 25 mg once daily; increase if necessary to a maximum of 50 mg daily. 

 

Dosage in heart failure: 

 

● Begin with a low dose (risk of hypotension, particularly if the patient is elderly or 

 taking a diuretic), then gradually titrate upwards at short intervals (eg every 2–4 

 weeks) to the highest tolerable maintenance dose. A more rapid dose escalation 

 may be possible in closely monitored situations. 

 

 

 

 

 



Appendix 1 
 

The Renin - Angiotensin - Aldosterone System: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2 

 

 

 

 

Biochemical pathways, demonstrating some of the relationships between tissue 

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