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L osartan potassium (losartan) represents the first of a 
new class of orally active non-peptide angiotensin II 

(A-II) receptor antagonists.’ Losartan and its active 
metabolite, E-3174, are potent, highly selective, and spe- 
cific for the AT-1 receptor subtype without agonist activ- 
ities or withdrawal effects after discontinuation of ther- 
apy in hypertensive patients.* In contrast to other agents 
that interfere with the renin system by inhibiting or en- 
hancing a number of biologically important substrates 
or mediators,3 the high degree of specificity of the A-II 
antagonists makes this class of agents an attractive new 
approach for the treatment of hypertension, and there- 
fore has the potential for a better safety and tolerability 
profile. Clinical trials in patients with essential hypcr- 
tension showed that losartan was better tolerated than 
other antihypertensive agents, as determined by the inci- 
dence of patients reporting drug-related adverse experi- 
ences. This is especially apparent for the adverse expe- 
riences of cough (angiotensin-converting enzyme [ACE] 
inhibitors), edema (calcium channel blocker), and fa- 
tigue (P-adrenergic antagonist). This study summarizes 
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the extensive safety data from 16 double-blind trials in 
approximately 2,900 hypertensive patients treated with 
losartan, other antihypertensive agents, or placebo. 

METHODS 
The safety and tolerability of losartan were assessed 

in open-label, double-blind clinical trials involving 3,800 
hypertensive patients; approximately 2,900 of these pa- 
tients were treated with losartan alone or in combination 
with other antihypertensivc agents in double-blind clin- 
ical trials. Data were pooled from the 16 double-blind 
clinical trials. Losartan, or losartan + hydrochlorothia- 
zide (HCTZ), was compared with placebo and/or class- 
es of antihypertensive agents including ACE inhibitors 
(captopril, enalapril, or lisinopril), a calcium channel 
blocker (felodipinc ER), a P-adrenergic blocker (aten- 
olol), and a diuretic (HCTZ). The double-blind treatment 
periods generally lasted 8 to 12 weeks; patients had 
uncomplicated mild, moderate, or severe essential hyper- 
tension. The incidence of each adverse experience was 
determined in the study population as a whole, as well 
as by age (elderly 265 years vs young ~65 years), race 
(black vs non-black), and gender to identify any trends 
in the safety profile for these individual demographic 
subgroups. 

In addition, this study describes the long-term expe- 
ricnce in 377 hypertensive patients enrolled in open-label 
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r 1 TABLE I Percentage of Patients Reporting Clinical Adverse Experiences’ 

Losortan 

Losartan HZTZ Placebo 
(n = 2,085) (n = 858) (n = 535) 

Percentage with any 46.8 45.0 52.0 
adverse experience 

Percentage with any 15.3 14.8 15.5 
drug-related 
adverse experience 

Asthenia/faiigue 3.8 2.9 3.9 
Cough 3.1 2.6 2.6 
Diarrhea 1.9 1.5 1.9 
Dizziness 4.1 5.7 2.4 
Edema 1.7 1.3 1.9 
Headache 14.1 7.7 17.2 
Upper respiratory 6.5 6.1 5.6 

infection 
Insomnia 1.1 0.5 0.7 

‘During treatment or within 14 days after discontinuing the test drug. 
ACE = angiotenrin-converting enzyme inhibitors, HCTZ = hydrochlorothiazide. 

ACE Beta- 
Inhibitors Blocker 
(n = 239) (n = 68) 

50.6 57.4 

24.7 26.5 

6.7 5.9 
8.8 0.0 
2.9 0.0 
6.3 7.4 
1 .7 1.5 

10.9 19.1 
5.4 1.5 

0.8 4.4 

Calcium 
Channel 
Blocker 

(n = 43) 

53.5 

23.3 

0.0 
2.3 
A.7 
2.3 

14.0 
14.0 

7.0 

2.3 

HCTZ 
(n = 271) 

48.3 

18.1 

5.5 
A.1 
0.4 
4.1 
1.8 

14.0 
5.5 

1.1 

extension studies of 5 of the 16 double-blind trials; 306 
patients received losartan alone and 191 rcceivcd con- 
comitant HCTZ for periods of at least 1 year. 

RESULTS 
Demogmphii and concurrent disorders of the hyper- 

tensive study population: Demographics of the study pop- 
ulation were generally comparable to those of other hy- 
pertension clinical trials. Patients treated with losartan in 
these clinical trials were predominantly Caucasian (78%) 
mostly men (610/c), with a mean age of 54 years (range 
22 to 88), and had hypertension for approximately 10 
years. The demographics of patients treated with com- 
parative agents were generally similar, with the excep- 
tion of those treated with the calcium channel blocker 
felodipine ER, all of whom were 265 years of age. 

The background of medical disorders and related ther- 
apies in the study population were comparable to those 
often seen in patients with hypertension (e.g., diabetes 
mellitus [S.l%], hyperlipidemia [8.7%], hypcrcholes- 
terolemia [4.4%], gout ]3.5%], arthritis [7.20/c], headache 
[12.2%], and urolithiasis [4.4%]). During the clinical tri- 
als, patients were permitted to take their usual therapy 
for these concurrent conditions. 

Overview of clinical adverse events in hypertensive 
patienh: The most frequently reported (23%) adverse 
events in patients who received losartan monotherapy 
were headache ( 14.1%), upper respiratory infection 
(6.5%), dizziness (4.1%), asthenia/fatigue (3X%), and 
cough (3.1%) (Table 1). The incidcnces of these adverse 
events were comparable to those in patients who received 
placebo. In patients who were treated with losartan and 
HCTZ, the incidences of these adverse events were few- 
er, with the exception of dizziness (5.7%). 

The most frequent clinical adverse experiences con- 
sidered by the investigator as “drug-related” were head- 
ache (4.2%), dizziness (2.4%), and asthenia/fatigue 
(2.0%); however, only dizziness occurred more often in 
losartan-treated (2.4%) than in placebo-treated (1.3%) 
patients. 

Adverse events reported most frequently in patients 
who received the comparative antihypertensive agents 

were generally similar to those reported for losartan. 
However, there were several notable differences in the 
incidenccs of these adverse experiences (Table I). Asthe- 
nia/fatigue was reported more frequently with the p- 
adrenergic blocker (5.9’S), ACE inhibitors (6.7%), and 
HCZ monotherapy (5.5%) than with losartan (3.8%) 
and losartan plus HCT% (2.9%). The highest incidence 
of cough was reported in patients who received ACE 
inhibitors (8.80/c), which was nearly 3 times that report- 
ed with losartan (3.1%). Patients who received the p- 
adrenergic blocker had the highest incidence of dizzi- 
ness (7.4%) and insomnia (4.4%); these were 4.1% and 
l.l%, respectively, in losartan-treated patients. In patients 
who received the calcium channel blocker, the incidence 
of edema/swelling was 14% and diarrhea was 4.7%; in 
losartan-treated patients these incidences were 1.7% and 
1.9%, respectively. 

Laboratory adverse events: Increased alanine amino- 
transferasc was the laboratory adverse event with the 
highest incidence (1.9%) in patients receiving losartan; 
the incidences in the control groups were comparable. 
Typically, these increases were rare and were infre- 
quently greater than 2 to 3 times the upper limit of nor- 
mal; increases in alanine aminotransferase and aspartate 
aminotransferase were transient in nature and resolved 
regardless of whether therapy was continued or discon- 
tinued. In patients who received losartan and HCTZ con- 
comitantly, as expected, increases in serum uric acid 
(3.5%) and decreases in serum potassium (3.2%) were 
the laboratory findings with the highest incidence; none 
of the abnormal laboratory values resulted in discontin- 
uation from therapy. These incidences in patients treat- 
ed with HCTZ were comparable: 3.9% and 4.3%, re- 
speclively. 

Hypcrkalcmia, defined as serum potassium elevations 
25.5 mEq/L, did not result in any patient discontinua- 
tion. Hyperkalemia occurred in 1.5% of losartan-treated 
patients, with comparable results in patients treated with 
ACE inhibitors (1.3%). 

Withdrawals due to crdverse events: Withdrawal from 
treatment due to a clinical adverse experience is an im- 
portant measure of tolerability. Only 2.3% of patients 
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receiving losartan alone and 2.8% of patients receiving 
losartan plus HCTZ discontinued treatment due to clin- 
ical adverse experiences. Withdrawal was comparable in 
patients treated with ACE inhibitors (2.5%) or HCTZ 
(3.0%); patients treated with placebo had a higher with- 
drawal rate (3.7%). Additionally, the incidence of with- 
drawals in patients treated with the P-adrencrgic (8.8%) 
or calcium channel (9.3%) blocker was much higher than 
that of patients treated with losartan. 

Adverse experience profile according to age, race, and 
gender: The overall incidence of clinical and laboratory 
adverse experiences and the extent to which these events 
were considered drug-related was generally similar in 
the demographic subgroups of age (patients ~65 and 
those 265 years of age), race (black and non-black), or 
gender. 

long-m experience: Long-term experience from 306 
patients was obtained from open-label, uncontrolled ex- 
tension studies for 5 of the 16 double-blind studies. In 
these long-term extension studies, there were no new pat- 
terns of adverse experiences that emerged with longer 
periods of treatment. The most frequently occurring drug- 
related clinical adverse experiences wefe headache (3.6%), 
dizziness (2.9%), and asthenia/fatigue (2.6%). These rc- 
ported adverse experiences are consistent with those gen- 
erally found in patients with essential hypertension. 

losarkm use during pregnancy: Drugs that act directly 
on the renin-angiotensin system, like the ACE inhibitors, 
are fetotoxic and, when used in the second and third 
trimesters, may cause fetal and neonatal death. Losartan 
has been evaluated in rats for deleterious effects on the 
fetus and was found to be associated with fetal and neo- 
natal effects including decreased body weight, mortality, 
and renal injury. Losartan, therefore, is not recommend- 
ed for use in pregnant women. 

First-dose hypotension: Adverse experiences suggcs- 
tive of a first-dose hypotensive effect, including dizziness, 
hypotension, orthostatic hypotension, orthostatic effects, 
a decrease in blood pressure, vasovagal response, and 
vertigo were assessed. First-dose hypotension occurred 
infrequently in losartan-treated patients during double- 
blind clinical trials. The incidence of first-dose hypotcn- 
sion with losartan by dose was 0.5% with 25 mg, 0.4% 
with 50 mg, and 2.2% with 100 mg. 

Withdrawal effects: Several of the losartan trials last- 
ing 12 weeks and one 5-day inpatient trial were designed 
to assess the potential of losartan to cause an abrupt blood 
pressure rebound upon sudden drug withdrawal. There 
was no evidence of blood pressure rebound in any of 
these studies. 

DISCUSSION 
We suggest that the excellent safety and tolerability 

profile of losartan can be explained, in part, by the drug’s 
specificity and selectivity for the A-II receptor.‘.2,4*s The 
major finding of this study reinforces this hypothesis: 
during these trials, losartan was exceptionally well-tol- 
erated in approximately 2,900 patients. For the most part, 

adverse experiences in these patients were mild and tran- 
sient in nature and did not require discontinuation of 
therapy. As would be expected with any agent that de- 
creases blood pressure, dizziness was the only adverse 
event considered to be drug-related, with a slightly high- 
er incidence than that observed in placebo-treated pa- 
tients, but with a lower incidence than ACE inhibitors 
and the P-adrenergic blocker. Losartan was also shown 
to have an excellent safety profile when administered 
with HCTZ, although adverse events associated with the 
use of HCTZ continued to be reported in these patients. 
There were no clinically meaningful age-, gender-, or 
race-related differences in the overall safety profile. First- 
dose hypotension was infrequently observed in losartan- 
treated patients, which may be related in part to the slow 
generation of the active metabolitc E-3174 and the time 
to onset of its pharmacodynamic activity.6,7 Losartan did 
not have any important adverse effects on lipids, glucose, 
or other metabolic parameters. Furthermore, the safety 
profile remained essentially unchanged during longer 
periods of treatment with losartan. 

In summary, losartan has been shown to have an 
excellent tolerability profile in patients with essential 
hypertension. Losartan has been shown in demographic 
subgroups of elderly versus young, women versus men, 
and black versus non-black to have an excellent safety 
prolile. Losartan has demonstrated an improved tolera- 
bility profile when compared with other classes of anti- 
hypertensive agents in these clinical trials as determined 
by the incidence of patients reporting any drug-related 
adverse experiences. Specifically, troublesome side etTects 
that may limit patient compliance have not been ob- 
served to an important extent (e.g., cough, peripheral 
edema, and fatigue). With its specific mechanism of 
action, losartan can be used in hypertensive patients who 
have a variety of concomitant medical disorders. Long- 
term (up to 2 years) safety data conErm the excellent 
safety and tolerability profile. 
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