LOSARTAN POTASSIUM TABLETS USP

B only

USE IN PREGNANCY

When used in pregnancy during the second and third trimesters, drugs that
act directly on the renin-angiotensin system can cause injury and even death
to the developing fetus. When pregnancy is detected, losartan potassium tablets
should be discontinued as soon as possible. See WARNINGS, Fetal/Neonatal
Morbidity and Mortality.

DESCRIPTION

Losartan potassium is an angiotensin Il receptor (type AT,) antagonist. Losartan
potassium,anon-peptide molecule, is chemically described as 2-butyl-4-chloro-1-
[p-(0-1 H-tetrazol-5-ylphenyl)benzyl]imidazole-5-methanol monopotassium salt.
Its structural formula is:
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Losartan potassium is a white to off-white free-flowing crystalline powder. It
is freely soluble in water, soluble in alcohols, and slightly soluble in common
organic solvents, such as acetonitrile and methyl ethyl ketone. Oxidation of the
5-hydroxymethyl group on the imidazole ring results in the active metabolite
of losartan.

Losartan potassium is available as tablets for oral administration
containing either 25 mg, 50 mg or 100 mg of losartan potassium and
the following inactive ingredients: D&C Yellow #10 aluminum lake,
FD&C Blue #2/indigo carmine aluminum lake, lactose monohydrate,
magnesium stearate, microcrystalline cellulose, polyethylene glycol,
polyvinyl alcohol, pregelatinized starch, talc, and titanium dioxide.
Additionally, 50 mg and 100 mg tablets contain FD&C Yellow #6/sunset
yellow FCF aluminum lake.

Losartan potassium tablets USP, 25 mg, 50 mg and 100 mg contain
potassium in the following amounts: 2.12 mg (0.054 mEq), 4.24 mg (0.108
mEq) and 8.48 mg (0.216 mEq), respectively.

CLINICAL PHARMACOLOGY

Mechanism of Action

Angiotensin Il [formed from angiotensin | in a reaction catalyzed
by angiotensin converting enzyme (ACE, kininase I1)], is a potent
vasoconstrictor, the primary vasoactive hormone of the renin-
angiotensin system and an important component in the pathophysiology
of hypertension. It also stimulates aldosterone secretion by the
adrenal cortex. Losartan and its principal active metabolite block the
vasoconstrictor and aldosterone-secreting effects of angiotensin Il by
selectively blocking the binding of angiotensin Il to the AT, receptor
found in many tissues, (e.g., vascular smooth muscle, adrenal gland).
There is also an AT, receptor found in many tissues but it is not known
to be associated with cardiovascular homeostasis. Both losartan and its
principal active metabolite do not exhibit any partial agonist activity at
the AT, receptor and have much greater affinity (about 1000 fold) for the
AT, receptor than for the AT, receptor. /n vitro binding studies indicate
that losartan is a reversible, competitive inhibitor of the AT, receptor.
The active metabolite is 10 to 40 times more potent by weight than
losartan and appears to be a reversible, non-competitive inhibitor of the
AT, receptor.

Neither losartan nor its active metabolite inhibits ACE (kininase II,
the enzyme that converts angiotensin | to angiotensin Il and degrades
bradykinin); nor do they bind to or block other hormone receptors or ion
channels known to be important in cardiovascular regulation.
Pharmacokinetics

General

Losartan is an orally active agent that undergoes substantial first-pass
metabolism by cytochrome P450 enzymes. It is converted, in part, to an active
carboxylic acid metabolite that is responsible for most of the angiotensin Il
receptor antagonism that follows losartan treatment. Losartan metabolites
have been identified in human plasma and urine. In addition to the active
carboxylic acid metabolite, several inactive metabolites are formed. Following
oral and intravenous administration of '“C-labeled losartan potassium,
circulating plasma radioactivity is primarily attributed to losartan and its
active metabolite. /n vitro studies indicate that cytochrome P450 2C9 and 3A4
are involved in the biotransformation of losartan to its metabolites. Minimal
conversion of losartan to the active metabolite (less than 1% of the dose
compared to 14% of the dose in normal subjects) was seen in about one
percent of individuals studied.

The terminal half-life of losartan is about 2 hours and of the metabolite is
about 6 to 9 hours.

The pharmacokinetics of losartan and its active metabolite are linear with
oral losartan doses up to 200 mg and do not change over time. Neither
losartan nor its metabolite accumulate in plasma upon repeated once-daily
dosing.

Following oral administration, losartan is well absorbed (based on absorption
of radiolabeled losartan) and undergoes substantial first-pass metabolism; the
systemic bioavailability of losartan is approximately 33%. About 14% of an orally-
administered dose of losartan is converted to the active metabolite. Mean peak
concentrations of losartan and its active metabolite are reached in 1 hour and in
3 to 4 hours, respectively. While maximum plasma concentrations of losartan
and its active metabolite are approximately equal, the AUC of the metabolite is
about 4 times as great as that of losartan. A meal slows absorption of losartan
and decreases its G, but has only minor effects on losartan AUC or on the AUC
of the metabolite (about 10% decreased).

The pharmacokinetics of losartan and its active metabolite were also
determined after IV doses of each component separately in healthy volunteers.
The volume of distribution of losartan and the active metabolite is about 34
liters and 12 liters, respectively. Total plasma clearance of losartan and the
active metabolite is about 600 mL/min and 50 mL/min, respectively, with renal
clearance of about 75 mL/min and 25 mL/min, respectively. After single doses
of losartan administered orally, about 4% of the dose is excreted unchanged
in the urine and about 6% is excreted in urine as active metabolite. Biliary
excretion contributes to the elimination of losartan and its metabolites.
Following oral C-labeled losartan, about 35% of radioactivity is recovered
in the urine and about 60% in the feces. Following an intravenous dose of
"4C-labeled losartan, about 45% of radioactivity is recovered in the urine and
50% in the feces.

Both losartan and its active metabolite are highly bound to plasma proteins,
primarily albumin, with plasma free fractions of 1.3% and 0.2%, respectively.
Plasma protein binding is constant over the concentration range achieved with
recommended doses. Studies in rats indicate that losartan crosses the blood-
brain barrier poorly, if at all.

Special Populations

Pediatric

Pharmacokinetic parameters after multiple doses of losartan (average
dose 0.7 mg/kg, range 0.36 to 0.97 mg/kg) as a tablet to 25 hypertensive

patients aged 6 to 16 years are shown in Table 1 below. Pharmacokinetics of
losartan and its active metabolite were generally similar across the studied
age groups and similar to historical pharmacokinetic data in adults. The
principal pharmacokinetic parameters in adults and children are shown in
the table below.

Table 1: Pharmacokinetic Parameters in Hypertensive Adults
and Children Age 6 to 16 Following Multiple Dosing

Adults given 50 mg Age 6 to 16 given 0.7 mg/
once daily for 7 days kg once daily for 7 days
=12 N =25
Active Active
Parent | yietabolite | P2 | Metabolite
AUGo. (ngehvmL) 192+ |1685.2452 388+ 1866 1076
Cryax (NG/ML)? 224 +82 |212+73 141+ 88 (222 +127
T, (h)p plE |74s24 23+08 |56+1.2
oo (M) 0.9 35 2.0 |
CLgey (ML/min)? 56+23 |20+3 53+33 |17+8

2 Mean =+ standard deviation

® Harmonic mean and standard deviation

¢ Median

The bioavailability of the suspension formulation was compared with
losartan tablets in healthy adults. The suspension and tablet are similar in
their bioavailability with respect to both losartan and the active metabolite
(see DOSAGE AND ADMINISTRATION, Preparation of Suspension).
Geriatric and gender

Losartan pharmacokinetics have been investigated in the elderly (65 to
75 years) and in both genders. Plasma concentrations of losartan and
its active metabolite are similar in elderly and young hypertensives.
Plasma concentrations of losartan were about twice as high in female
hypertensives as male hypertensives, but concentrations of the active
metabolite were similar in males and females. No dosage adjustment is
necessary (see DOSAGE AND ADMINISTRATION).

Race

Pharmacokinetic differences due to race have not been studied (see
also PRECAUTIONS, Race and CLINICAL PHARMACOLOGY,
Pharmacodynamics and Clinical Effects, Reduction in the Risk of Stroke,
Race).

Renal insufficiency

Following oral administration, plasma concentrations and AUCs of losartan and
its active metabolite are increased by 50 to 90% in patients with mild (creatinine
clearance of 50 to 74 mL/min) or moderate (creatinine clearance 30 to 49 mL/
min) renal insufficiency. In this study, renal clearance was reduced by 55 to 85%
for both losartan and its active metabolite in patients with mild or moderate
renal insufficiency. Neither losartan nor its active metabolite can be removed
by hemodialysis. No dosage adjustment is necessary for patients with renal
impairment unless they are volume-depleted (see WARNINGS, Hypotension —
Volume-Depleted Patients and DOSAGE AND ADMINISTRATION).

Hepatic insufficiency

Following oral administration in patients with mild to moderate alcoholic
cirrhosis of the liver, plasma concentrations of losartan and its active metabolite
were, respectively, 5 times and about 1.7 times those in young male volunteers.
Compared to normal subjects the total plasma clearance of losartan in patients
with hepatic insufficiency was about 50% lower and the oral bioavailability was
about 2 times higher. A lower starting dose is recommended for patients with a
history of hepatic impairment (see DOSAGE AND ADMINISTRATION).

Drug Interactions

Losartan, administered for 12 days, did not affect the pharmacokinetics or
pharmacodynamics of a single dose of warfarin. Losartan did not affect the
pharmacokinetics of oral or intravenous digoxin. There is no pharmacokinetic
interaction between losartan and hydrochlorothiazide. Coadministration of
losartan and cimetidine led to an increase of about 18% in AUC of losartan but
did not affect the pharmacokinetics of its active metabolite. Coadministration
of losartan and phenobarbital led to a reduction of about 20% in the AUC
of losartan and that of its active metabolite. A somewhat greater interaction
(approximately 40% reduction in the AUC of active metabolite and
approximately 30% reduction in the AUC of losartan) has been reported with
rifampin. Fluconazole, an inhibitor of cytochrome P450 2C9, decreased the
AUC of the active metabolite by approximately 40%, but increased the AUC of
losartan by approximately 70% following multiple doses. Conversion of losartan
to its active metabolite after intravenous administration is not affected by
ketoconazole, an inhibitor of P450 3A4. The AUC of active metabolite following
oral losartan was not affected by erythromycin, another inhibitor of P450 3A4,
but the AUC of losartan was increased by 30%.

Pharmacodynamics and Clinical Effects

Adult Hypertension

Losartan inhibits the pressor effect of angiotensin Il (as well as angiotensin
1) infusions. A dose of 100 mg inhibits the pressor effect by about 85%
at peak with 25 to 40% inhibition persisting for 24 hours. Removal of the
negative feedback of angiotensin Il causes a 2 to 3 fold rise in plasma renin
activity and consequent rise in angiotensin Il plasma concentration in
hypertensive patients. Losartan does not affect the response to bradykinin,
whereas AGE inhibitors increase the response to bradykinin. Aldosterone
plasma concentrations fall following losartan administration. In spite of
the effect of losartan on aldosterone secretion, very little effect on serum
potassium was observed.

In a single-dose study in normal volunteers, losartan had no effects
on glomerular filtration rate, renal plasma flow or filtration fraction. In
multiple-dose studies in hypertensive patients, there were no notable
effects on systemic or renal prostaglandin concentrations, fasting
triglycerides, total cholesterol or HDL-cholesterol or fasting glucose
concentrations. There was a small uricosuric effect leading to a minimal
decrease in serum uric acid (mean decrease < 0.4 mg/dL) during chronic
oral administration.

The antihypertensive effects of losartan potassium were demonstrated
principally in 4 placebo-controlled, 6 to 12 week trials of dosages from 10
to 150 mg per day in patients with baseline diastolic blood pressures of 95
to 115. The studies allowed comparisons of two doses (50 to 100 mg/day)
as once-daily or twice-daily regimens, comparisons of peak and trough
effects, and comparisons of response by gender, age, and race. Three
additional studies examined the antihypertensive effects of losartan and
hydrochlorothiazide in combination.

The 4 studies of losartan monotherapy included a total of 1075 patients
randomized to several doses of losartan and 334 to placebo. The 10 and
25 mg doses produced some effect at peak (6 hours after dosing) but small
and inconsistent trough (24 hour) responses. Doses of 50, 100 and 150 mg
once daily gave statistically significant systolic/diastolic mean decreases in
blood pressure, compared to placebo in the range of 5.5 to 10.5/3.5 to 7.5
mmHg, with the 150 mg dose giving no greater effect than 50 to 100 mg.
Twice-daily dosing at 50 to 100 mg/day gave consistently larger trough
responses than once-daily dosing at the same total dose. Peak (6 hour)
effects were uniformly, but moderately, larger than trough effects, with the
trough-to-peak ratio for systolic and diastolic responses 50 to 95% and 60
to 90%, respectively.

Addition of a low dose of hydrochlorothiazide (12.5 mg) to losartan 50
mg once daily resulted in placebo-adjusted blood pressure reductions of
15.5/9.2 mmHg.

Analysis of age, gender, and race subgroups of patients showed that men
and women, and patients over and under 65, had generally similar responses.
Losartan potassium was effective in reducing blood pressure regardless of
race, although the effect was somewhat less in Black patients (usually a low-
renin population).

The effect of losartan is substantially present within one week but in some
studies the maximal effect occurred in 3 to 6 weeks. In long-term follow-
up studies (without placebo control) the effect of losartan appeared to be
maintained for up to a year. There is no apparent rebound effect after abrupt
withdrawal of losartan. There was essentially no change in average heart
rate in losartan-treated patients in controlled trials.

Pediatric Hypertension

The antihypertensive effect of losartan was studied in one trial enrolling
177 hypertensive pediatric patients aged 6 to 16 years old. Children who
weighed < 50 kg received 2.5, 25 or 50 mg of losartan daily and patients
who weighed > 50 kg received 5, 50 or 100 mg of losartan daily. Children
in the lowest dose group were given losartan in a suspension formulation
(see DOSAGE AND ADMINISTRATION, Preparation of Suspension). The
majority of the children had hypertension associated with renal and
urogenital disease. The sitting diastolic blood pressure (SiDBP) on entry
into the study was higher than the 95t percentile level for the patient’s age,
gender, and height. At the end of three weeks, losartan reduced systolic and
diastolic blood pressure, measured at trough, in a dose-dependent manner.
Overall, the two higher doses (25 to 50 mg in patients < 50 kg; 50 to 100 mg
in patients > 50 kg) reduced diastolic blood pressure by 5 to 6 mmHg more
than the lowest dose used (2.5 mg in patients < 50 kg; 5 mg in patients >
50 kg). The lowest dose, corresponding to an average daily dose of 0.07
mg/kg, did not appear to offer consistent antihypertensive efficacy. When
patients were randomized to continue losartan at the two higher doses
or to placebo after 3 weeks of therapy, trough diastolic blood pressure
rose in patients on placebo between 5 and 7 mmHg more than patients
randomized to continuing losartan. When the low dose of losartan was
randomly withdrawn, the rise in trough diastolic blood pressure was the
same in patients receiving placebo and in those continuing losartan, again
suggesting that the lowest dose did not have significant antihypertensive
efficacy. Overall, no significant differences in the overall antihypertensive
effect of losartan were detected when the patients were analyzed according
to age (<, = 12 years old) or gender. While blood pressure was reduced in
all racial subgroups examined, too few non-White patients were enrolled to
compare the dose-response of losartan in the non-White subgroup.
Reduction in the Risk of Stroke

The Losartan Intervention For Endpoint reduction in hypertension (LIFE)
study was a multinational, double-blind study comparing losartan potassium
and atenolol in 9193 hypertensive patients with ECG-documented left
ventricular hypertrophy. Patients with myocardial infarction or stroke
within six months prior to randomization were excluded. Patients were
randomized to receive once daily losartan potassium 50 mg or atenolol
50 mg. If goal blood pressure (< 140/90 mmHg) was not reached,
hydrochlorothiazide (12.5 mg) was added first and, if needed, the dose of
losartan potassium or atenolol was then increased to 100 mg once daily.
If necessary, other antihypertensive treatments (e.g., increase in dose of
hydrochlorothiazide therapy to 25 mg or addition of other diuretic therapy,
calcium-channel blockers, alpha-blockers, or centrally acting agents, but
not ACE inhibitors, angiotensin Il antagonists, or beta-blockers) were added
to the treatment regimen to reach the goal blood pressure.

Of the randomized patients, 4963 (54%) were female and 533 (6%) were
Black. The mean age was 67 with 5704 (62%) age > 65. At baseline, 1195
(13%) had diabetes, 1326 (14%) had isolated systolic hypertension, 1469
(16%) had coronary heart disease, and 728 (8%) had cerebrovascular
disease. Baseline mean blood pressure was 174/98 mmHg in both treatment
groups. The mean length of follow-up was 4.8 years. At the end of study or
at the last visit before a primary endpoint, 77% of the group treated with
losartan potassium and 73% of the group treated with atenolol were still
taking study medication. Of the patients still taking study medication, the
mean doses of losartan potassium and atenolol were both about 80 mg/day,
and 15% were taking atenolol or losartan as monotherapy, while 77% were
also receiving hydrochlorothiazide (at a mean dose of 20 mg/day in each
group). Blood pressure reduction measured at trough was similar for both
treatment groups but blood pressure was not measured at any other time
of the day. At the end of study or at the last visit before a primary endpoint,
the mean blood pressures were 144.1/81.3 mmHg for the group treated with
losartan potassium and 145.4/80.9 mmHg for the group treated with atenolol
[the difference in systolic blood pressure (SBP) of 1.3 mmHg was significant
(p < 0.001), while the difference of 0.4 mmHg in diastolic blood pressure
(DBP) was not significant (p = 0.098)].

The primary endpoint was the first occurrence of cardiovascular death,
nonfatal stroke, or nonfatal myocardial infarction. Patients with non-fatal events
remained in the trial, so that there was also an examination of the first event
of each type even if it was not the first event (e.g., a stroke following an initial
myocardial infarction would be counted in the analysis of stroke). Treatment
with losartan potassium resulted in a 13% reduction (p = 0.021) in risk of the
primary endpoint compared to the atenolol group (see Figure 1 and Table 2);
this difference was primarily the result of an effect on fatal and nonfatal stroke.
Treatment with losartan potassium reduced the risk of stroke by 25% relative to
atenolol (p = 0.001) (see Figure 2 and Table 2).
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Figure 1. Kaplan-Meier estimates of the primary endpoint of time to
cardiovascular death, nonfatal stroke, or nonfatal myocardial infarction
|n lhe groups lreated with losartan potassmm and atenolol. The Risk
R is d for baseline Framingham risk score and level of
eleclrunardmgraphlc left ventricular hypertrophy.
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Figure 2. Kaplan-Meier estimates of the time to fatal/nonfatal stroke
in the groups treated with losartan potassium and atenolol. The Risk
Reduction is adjusted for baseline Framingham risk score and level of
electrocardiographic left ventricular hypertrophy.

Table 2 shows the results for the primary composite endpoint and the
individual endpoints. The primary endpoint was the first occurrence of
stroke, myocardial infarction or cardiovascular death, analyzed using an
intention-to-treat (ITT) approach. The table shows the number of events
for each component in two different ways. The Components of Primary
Endpoint (as a first event) counts only the events that define the primary
endpoint, while the Secondary Endpoints count all first events of a
particular type, whether or not they were preceded by a different type of

event.
Table 2: Incid of Primary Endpoint Events
Losartan Atenolol Risk 95% Cl |p-Value
Potassium Reduction’
N (%) [Rate’| N (%) |Rate®
Primary 508 |23.8[588 (13)/27.9| 13% |2% to23%]| 0.021
Composite (11)
Endpoint
Components of Primary Composite Endpoint (as a first event)
Stroke 209 (5) 286 (6)
(nonfatal®)
Myocardial 174 (4) 168 (4)
infarction
(nonfatal°)
Cardiovascular 125 (3) 134 (3)
mortality
Secondary Endpoints (any time in study)
Stroke 232 (5)]10.81309 (7) [ 14.5| 25% 11%to | 0.001
(fatal/nonfatal) 37%
Myocardial 198 (4)| 9.2 (188 (4)| 8.7 | -7% -13%to | 0.491
infarction 12%
(fatal/nonfatal)
Cardiovascular 204 (4)[ 9.2 234 (5)[10.6 | 11% -7%to | 0.206
mortality 27%
Dueto CHD [125(3)[ 5.6 [124 (3)| 5.6 | -3% -32%to | 0.839
20%
Due to Stroke [40 (1) [ 1.8 [ 62 (1) | 2.8 | 35% [4%to67%]| 0.032
Other? 39(1)| 1.8 |48(1) (22| 16% | -28%to | 0.411
45%

2 Adjusted for baseline Framingham risk score and level of electrocardiographic
left ventricular hypertrophy

b Rate per 1000 patient-years of follow-up

¢ First report of an event, in some cases the patient died subsequently to the
event reported

9Death due to heart failure, non-coronary vascular disease, pulmonary
gmbolism, or a cardiovascular cause other than stroke or coronary heart

isease

Although the LIFE study favored losartan potassium over atenolol with

respect to the primary endpoint (p = 0.021), this result is from a single

study and, therefore, is less compelling than the difference between

losartan potassium and placebo. Although not measured directly, the

difference between losartan potassium and placebo is compelling because

there is evidence that atenolol is itself effective (vs. placebo) in reducing

cardiovascular events, including stroke, in hypertensive patients.

Other clinical endpoints of the LIFE study were: total mortality, hospitalization

for heart failure or angina pectoris, coronary or peripheral revascularization

procedures, and resuscitated cardiac arrest. There were no significant

differences in the rates of these endpoints between the losartan potassium

and atenolol groups.

For the primary endpoint and stroke, the effects of losartan potassium in

patient subgroups defined by age, gender, race and presence or absence of

isolated systolic hypertension (ISH), diabetes, and history of cardiovascular

disease (CVD) are shown in Figure 3 below. Subgroup analyses can be

difficult to interpret and it is not known whether these represent true

differences or chance effects.
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Symbols are proportional to sample size.
# Other includes Asian, Hispanic, Asiatic, Multi-race, Indian, Native American,
European.
1 Adjusted for baseline Framingham risk score and
electrocardiographic left ventricular hypertrophy.
A Figure 3: Primary Endpoint Events® within Demographic Subgroups
ace
In the LIFE study, Black patients treated with atenolol were at lower risk of
experiencingthe primary composite endpointcompared with Black patients treated
with losartan potassium. In the subgroup of Black patients (n =533; 6% of the LIFE
study patients), there were 29 primary endpoints among 263 patients on atenolol
(11%, 26 per 1000 patient-years) and 46 primary endpoints among 270
patients (17%, 42 per 1000 patient-years) on losartan potassium. This finding
could not be explained on the basis of differences in the populations other
than race or on any imbalances between treatment groups. In addition, blood
pressure reductions in both treatment groups were consistent between Black
and non-Black patients. Given the difficulty in interpreting subset differences in
large trials, it cannot be known whether the observed difference is the result
of chance. However, the LIFE study provides no evidence that the benefits
of losartan potassium on reducing the risk of cardiovascular events in
hypertensive patients with left ventricular hypertrophy apply to Black patients.
INDICATIONS AND USAGE
Hypertension
Losartan potassium tablets are indicated for the treatment of hypertension.
They may be used alone or in combination with other antihypertensive
agents, including diuretics.
Hypertensive Patients with Left Ventricular Hypertrophy
Losartan potassium tablets are indicated to reduce the risk of stroke
in patients with hypertension and left ventricular hypertrophy, but
there is evidence that this benefit does not apply to Black patients.
(See PRECAUTIONS, Race and CLINICAL PHARMACOLOGY,
Pharmacodynamics and Clinical Effects, Reduction in the Risk of Stroke,

Race.)

CONTRAINDICATIONS

Losartan potassium tablets are contraindicated in patients who are
hypersensitive to any component of this product.

WARNINGS

Fetal/Neonatal Morbidity and Mortality

Drugs that act directly on the renin-angiotensin system can cause fetal
and neonatal morbidity and death when administered to pregnant women.
Several dozen cases have been reported in the world literature in patients
who were taking angiotensin converting enzyme inhibitors. When pregnancy
is detected, losartan potassium should be discontinued as soon as possible.
The use of drugs that act directly on the renin-angiotensin system during
the second and third trimesters of pregnancy has been associated with
fetal and neonatal injury, including hypotension, neonatal skull hypoplasia,
anuria, reversible or irreversible renal failure, and death. Oligohydramnios
has also been reported, presumably resulting from decreased fetal renal
function; oligohydramnios in this setting has been associated with fetal limb
contractures, craniofacial deformation, and hypoplastic lung development.
Prematurity, intrauterine growth retardation, and patent ductus arteriosus have
also been reported, although it is not clear whether these occurrences were due
to exposure to the drug.

These adverse effects do not appear to have resulted from intrauterine drug
exposure that has been limited to the first trimester.

Mothers whose embryos and fetuses are exposed to an angiotensin Il receptor
antagonist only during the first trimester should be so informed. Nonetheless,
when patients become pregnant, physicians should have the patient discontinue
the use of losartan potassium as soon as possible.

Rarely (probably less often than once in every thousand pregnancies), no
alternative to an angiotensin Il receptor antagonist will be found. In these
rare cases, the mothers should be apprised of the potential hazards to their
fetuses, and serial ultrasound examinations should be performed to assess
the intra-amniotic environment.

If oligohydramnios is observed, losartan potassium should be discontinued
unless it is considered life-saving for the mother. Contraction stress
testing (CST), a non-stress test (NST), or biophysical profiling (BPP)
may be appropriate, depending upon the week of pregnancy. Patients and
physicians should be aware, however, that oligophydramnios may not appear
until after the fetus has sustained irreversible injury.

Infants with histories of in utero exposure to an angiotensin Il receptor
antagonist should be closely observed for hypotension, oliguria, and
hyperkalemia. If oliguria occurs, attention should be directed toward
support of blood pressure and renal perfusion. Exchange transfusion
or dialysis may be required as means of reversing hypotension and/or
substituting for disordered renal function.

Losartan potassium has been shown to produce adverse effects in
rat fetuses and neonates, including decreased body weight, delayed

leval of

physical and behavioral development, mortality and renal toxicity. With the
exception of neonatal weight gain (which was affected at doses as low as
10 mg/kg/day), doses associated with these effects exceeded 25 mg/kg/
day (approximately three times the maximum recommended human dose of
100 mg on a mg/m2 basis). These findings are attributed to drug exposure
in late gestation and during lactation. Significant levels of losartan and its
active metabolite were shown to be present in rat fetal plasma during late
gestation and in rat milk.
Hyp i Volume-D d Patients

In patients who are intravascularly volume-depleted (e.g., those treated
with diuretics), symptomatic hypotension may occur after initiation of
therapy with losartan potassium. These conditions should be corrected
prior to administration of losartan potassium, or a lower starting dose
should be used (see DOSAGE AND ADMINISTRATION).

PRECAUTIONS

General

Hypersensitivity

Angioedema. See ADVERSE REACTIONS, Postmarketing Experience.
Impaired Hepatic Function

Based on pharmacokinetic data which demonstrate significantly increased
plasma concentrations of losartan in cirrhotic patients, a lower dose should
be considered for patients with impaired liver function (see DOSAGE AND
ADMINISTRATION and CLINICAL PHARMACOLOGY, Pharmacokinetics).
Impaired Renal Function

As a consequence of inhibiting the renin-angiotensin-aldosterone system,
changes in renal function have been reported in susceptible individuals
treated with losartan potassium; in some patients, these changes in renal
function were reversible upon discontinuation of therapy.

In patients whose renal function may depend on the activity of the renin-
angiotensin-aldosterone system (e.g., patients with severe congestive heart
failure), treatment with angiotensin converting enzyme inhibitors has been
associated with oliguria and/or progressive azotemia and (rarely) with acute
renal failure and/or death. Similar outcomes have been reported with losartan
potassium.

In studies of ACE inhibitors in patients with unilateral or bilateral renal
artery stenosis, increases in serum creatinine or blood urea nitrogen
(BUN) have been reported. Similar effects have been reported with
losartan potassium; in some patients, these effects were reversible upon
discontinuation of therapy.

Electrolyte Imbalance

Electrolyte imbalances are common in patients with renal impairment, with or
without diabetes, and should be addressed.

Information for Patients

Pregnancy

Female patients of childbearing age should be told about the consequences
of second- and third-trimester exposure to drugs that act on the renin-
angiotensin system, and they should also be told that these consequences
do not appear to have resulted from intrauterine drug exposure that has
been limited to the first trimester. These patients should be asked to report
pregnancies to their physicians as soon as possible.

Potassium Supplements

A patient receiving losartan potassium should be told not to use potassium
supplements or salt substitutes containing potassium without consulting
the prescribing physician (see PRECAUTIONS, Drug Interactions).

Drug Interactions

No significant drug-drug pharmacokinetic interactions have been found in
interaction studies with hydrochlorothiazide, digoxin, warfarin, cimetidine
and phenobarbital. Rifampin, an inducer of drug metabolism, decreased
the concentrations of losartan and its active metabolite. (See CLINICAL
PHARMACOLOGY, Drug Interactions.) In humans, two inhibitors of P450 3A4
have been studied. Ketoconazole did not affect the conversion of losartan to the
active metabolite after intravenous administration of losartan, and erythromycin
had no clinically significant effect after oral administration. Fluconazole, an
inhibitor of P450 2C9, decreased active metabolite concentration and increased
losartan concentration. The pharmacodynamic consequences of concomitant
use of losartan and inhibitors of P450 2C9 have not been examined. Subjects
who do not metabolize losartan to active metabolite have been shown to
have a specific, rare defect in cytochrome P450 2C9. These data suggest that
the conversion of losartan to its active metabolite is mediated primarily by
P450 2C9 and not P450 3A4.

As with other drugs that block angiotensin Il or its effects, concomitant
use of potassium-sparing diuretics (e.g., spironolactone, triamterene,
amiloride), potassium supplements, or salt substitutes containing
potassium may lead to increases in serum potassium.

Lithium

As with other drugs which affect the excretion of sodium, lithium excretion
may be reduced. Therefore, serum lithium levels should be monitored
carefully if lithium salts are to be coadministered with angiotensin Il
receptor antagonists.

Non-Steroidal ~ Anti-Inflammatory  Agents
Cyclooxygenase-2 Inhibitors

In some patients with compromised renal function who are being treated
with non-steroidal anti-inflammatory drugs (NSAIDs) including those
that selectively inhibit cyclooxygenase-2 inhibitors (COX-2 inhibitors), the
coadministration of angiotensin Il receptor antagonists including losartan
may result in a further deterioration of renal function. These effects are
usually reversible.

Reports suggest that NSAIDs including selective COX-2 inhibitors may
diminish the antihypertensive effect of angiotensin Il receptor antagonists,
including losartan. This interaction should be given consideration in
patients taking NSAIDs including selective COX-2 inhibitors concomitantly
with angiotensin Il receptor antagonists.

Carcinog is, Mutag is, Impairment of Fertility

Losartan potassium was not carcinogenic when administered at maximally
tolerated dosages to rats and mice for 105 and 92 weeks, respectively. Female
rats given the highest dose (270 mg/kg/day) had a slightly higher incidence of
pancreatic acinar adenoma. The maximally tolerated dosages (270 mg/kg/day
in rats, 200 mg/kg/day in mice) provided systemic exposures for losartan and
its pharmacologically active metabolite that were approximately 160 and 90
times (rats) and 30 and 15 times (mice) the exposure of a 50 kg human given
100 mg per day.

Losartan potassium was negative in the microbial mutagenesis and V-79
mammalian cell mutagenesis assays and in the in vitro alkaline elution and
in vitro and in vivo chromosomal aberration assays. In addition, the active
metabolite showed no evidence of genotoxicity in the microbial mutagenesis, in
vitro alkaline elution, and in vitro chromosomal aberration assays.

Fertility and reproductive performance were not affected in studies with male
rats given oral doses of losartan potassium up to approximately 150 mg/kg/
day. The administration of toxic dosage levels in females (300/200 mg/kg/day)
was associated with a significant (p < 0.05) decrease in the number of corpora
lutea/female, implants/female, and live fetuses/female at C-section. At 100 mg/
kg/day only a decrease in the number of corpora lutea/female was observed.
The relationship of these findings to drug-treatment is uncertain since there
was no effect at these dosage levels on implants/pregnant female, percent post-
implantation loss, or live animals/litter at parturition. In nonpregnant rats dosed
at 135 mg/kg/day for 7 days, systemic exposure (AUCs) for losartan and its active
metabolite were approximately 66 and 26 times the exposure achieved in man at
the maximum recommended human daily dosage (100 mg).

Pregnancy

Teratogenic Effects

Pregnancy categories C (first trimester) and D (second and third trimesters
See WARNINGS, Fetal/Neonatal Morbidity and Mortality.

Including  Selective




Nursing Mothers
It is not known whether losartan is excreted in human milk, but significant
levels of losartan and its active metabolite were shown to be present in rat
milk. Because of the potential for adverse effects on the nursing infant, a
decision should be made whether to discontinue nursing or discontinue the
drug, taking into account the importance of the drug to the mother.
Pediatric Use
Antihypertensive effects of losartan potassium have been established in
hypertensive pediatric patients aged 6 to 16 years. There are no data on the
effect of losartan potassium on blood pressure in pediatric patients under
the age of 6 or in pediatric patients with glomerular filtration rate < 30 mL/
min/1.73 m? (see CLINICAL PHARMACOLOGY, Pharmacokinetics, Special
Populations and Pharmacodynamics and Clinical Effects, and DOSAGE AND
ADMINISTRATION).
Geriatric Use
Ofthetotalnumberofpatientsreceivinglosartanpotassiumincontrolledclinical
studies for hypertension, 391 patients (19%) were 65 years and over, while
37 patients (2%) were 75 years and over. In a controlled clinical study
for the reduction in the combined risk of cardiovascular death, stroke
and myocardial infarction in hypertensive patients with left ventricular
hypertrophy, 2857 patients (62%) were 65 years and over, while 808 patients
(18%) were 75 years and over. No overall differences in effectiveness or
safety were observed between these patients and younger patients, but
%reater sensitivity of some older individuals cannot be ruled out.

ace
In the LIFE study, Black patients with hypertension and left ventricular
hypertrophy had a lower risk of stroke on atenolol than on losartan
potassium. Given the difficulty in interpreting subset differences in large
trials, it cannot be known whether the observed difference is the result
of chance. However, the LIFE study does not provide evidence that the
benefits of losartan potassium on reducing the risk of cardiovascular
events in hypertensive patients with left ventricular hypertrophy apply to
Black patients. (See CLINICAL PHARMACOLOGY, Pharmacodynamics and
Clinical Effects, Reduction in the Risk of Stroke.)
ADVERSE REACTIONS
Hypertension
Losartan potassium has been evaluated for safety in more than 3300 adult
patients treated for essential hypertension and 4058 patients/subjects overall.
Qver 1200 patients were treated for over 6 months and more than 800 for over
one year. In general, treatment with losartan potassium was well-tolerated. The
overall incidence of adverse experiences reported with losartan potassium was
similar to placebo.
In controlled clinical trials, discontinuation of therapy due to clinical
adverse experiences was required in 2.3 percent of patients treated with
losartan potassium and 3.7 percent of patients given placebo.
The following table of adverse events is based on four 6 to 12 week,
placebo-controlled trials involving over 1000 patients on various doses (10
to 150 mg) of losartan and over 300 patients given placebo. All doses of
losartan are grouped because none of the adverse events appeared to have
a dose-related frequency. The adverse experiences reported in > 1% of
patients treated with losartan potassium and more commonly than placebo
are shown in the table below.

myocardial infarction, arrhythmias including atrial fibrillation, palpitation,
sinus bradycardia, tachycardia, ventricular tachycardia, ventricular fibrillation;
Digestive: anorexia, constipation, dental pain, dry mouth, flatulence, gastritis,
vomiting; Hematologic: anemia; Metabolic: gout; Musculoskeletal: arm pain,
hip pain, joint swelling, knee pain, musculoskeletal pain, shoulder pain,
stiffness, arthralgia, arthritis, fibromyalgia, muscle weakness; Nervous System/
Psychiatric: anxiety, anxiety disorder, ataxia, confusion, depression, dream
abnormality, hypesthesia, decreased libido, memory impairment, migraine,
nervousness, paresthesia, peripheral neuropathy, panic disorder, sleep disorder,
somnolence, tremor, vertigo; Respiratory: dyspnea, bronchitis, pharyngeal
discomfort, epistaxis, rhinitis, respiratory congestion; Skin: alopecia, dermatitis,
dry skin, ecchymosis, erythema, flushing, photosensitivity, pruritus, rash,
sweating, urticaria; Special Senses: blurred vision, burning/stinging in the eye,
conjunctivitis, taste perversion, tinnitus, decrease in visual acuity; Urogenital:
impotence, nocturia, urinary frequency, urinary tract infection.

Persistent dry cough (with an incidence of a few percent) has been associated
with ACE-inhibitor use and in practice can be a cause of discontinuation of ACE-
inhibitor therapy. Two prospective, parallel-group, double-blind, randomized,
controlled trials were conducted to assess the effects of losartan on the incidence
of cough in hypertensive patients who had experienced cough while receiving
ACE-inhibitor therapy. Patients who had typical ACE-inhibitor cough when
challenged with lisinopril, whose cough disappeared on placebo, were randomized
to losartan 50 mg, lisinopril 20 mg, or either placebo (one study, n = 97) or 25 mg
hydrochlorothiazide (n = 135). The double-blind treatment period lasted up to 8
weeks. The incidence of cough is shown below.

Limited data are available in regard to overdosage in humans. The most
likely manifestation of overdosage would be hypotension and tachycardia;
bradycardia could occur from parasympathetic (vagal) stimulation. If
symptomatic hypotension should occur, supportive treatment should be
instituted.

Neither losartan nor its active metabolite can be removed by hemodialysis.
DOSAGE AND ADMINISTRATION

Adult Hypertensive Patients

Losartan potassium tablets USP may be administered with other
antihypertensive agents, and with or without food.

Dosing must be individualized. The usual starting dose of losartan potassium
tablets USP is 50 mg once daily, with 25 mg used in patients with possible
depletion of intravascular volume (e.g., patients treated with diuretics) (see
WARNINGS, Hypotension — Volume-Depleted Patients) and patients with
a history of hepatic impairment (see PRECAUTIONS, General). Losartan
potassium tablets USP can be administered once or twice daily with total daily
doses ranging from 25 mg to 100 mg.

If the antihypertensive effect measured at trough using once-a-day dosing
is inadequate, a twice-a-day regimen at the same total daily dose or an
increase in dose may give a more satisfactory response. The effect of
losartan is substantially present within one week but in some studies the
maximal effect occurred in 3 to 6 weeks (see CLINICAL PHARMACOLOGY,
Pharmacodynamics and Clinical Effects, Hypertension).

If blood pressure is not controlled by losartan potassium tablets USP
alone, a low dose of a diuretic may be added. Hydrochlorothiazide has
been shown to have an additive effect (see CLINICAL PHARMACOLOGY,

2 Demographics = (89% caucasian, 64% female)

® Demographics = (90% caucasian, 51% female)

These studies demonstrate that the incidence of cough associated with
losartan therapy, in a population that all had cough associated with ACE-
inhibitor therapy, is similar to that associated with hydrochlorothiazide or
placebo therapy.

Cases of cough, including positive re-challenges, have been reported with
the use of losartan in postmarketing experience.

Pediatric Patients

No relevant differences between the adverse experience profile for pediatric
patients and that previously reported for adult patients were identified.
Hypertensive Patients with Left Ventricular Hypertrophy

In the LIFE study, adverse events with losartan potassium were similar to
those reported previously for patients with hypertension.

Postmarketing Experience

The following additional adverse reactions have been reported in
postmarketing experience:

Digestive: Hepatitis (reported rarely).

General Disorders and Administration Site Conditions: Malaise.

Hemic: Thrombocytopenia (reported rarely).

Hypersensitivity: Angioedema, including swelling of the larynx and glottis,
causing airway obstruction and/or swelling of the face, lips, pharynx, and/or
tongue has been reported rarely in patients treated with losartan; some of these
patients previously experienced angioedema with other drugs including ACE-
inhibitors. Vasculitis, including Henoch-Schonlein purpura, has been reported.
Anaphylactic reactions have been reported.

Metabolic and Nutrition: Hyperkalemia, hyponatremia have been reported

I: Rare cases of rhabdomyolysis have been reported in

patients receiving angiotensin Il receptor blockers.
Nervous system disorders: Dysgeusia.
Respiratory: Dry cough (see above).

In controlled clinical trials, clinically important changes in standard
laboratory parameters were rarely associated with administration of

Losartan (n = 1075) Placebo (n = 334)
Incidence % Incidence %

Musculoskeletal
Cramp, muscle 1 0
Pain, back 2 1 :
Pain, leg 1 0 Wh Io:,;ar‘tar).
Nervous System/|
Psychiatric
Dizziness 3 2 fes
Respiratory kin: Erythroderma.
Congestion, nasal 2 1 Laboratory Test Findings
Infection, upper 8 7
rgspn.a.tory losartan potassium.
Sinusitis 1 0 Creatini

Blood Urea Nitrogen

The following adverse events were also reported at a rate of 1% or greater in
patients treated with losartan, but were as, or more frequent, in the placebo
group: asthenia/fatigue, edema/swelling, abdominal pain, chest pain, nausea,
gpade&che, pharyngitis, diarrhea, dyspepsia, myalgia, insomnia, cough, sinus
isorder.
Adverse events occurred at about the same rates in men and women, older
and younger patients, and Black and non-Black patients.
A patient with known hypersensitivity to aspirin and penicillin, when treated
with losartan potassium, was withdrawn from study due to swelling of the
lips and eyelids and facial rash, reported as angioedema, which returned to
normal 5 days after therapy was discontinued.
Superficial peeling of palms and hemolysis were reported in one subject.
In addition to the adverse events above, potentially important events that
occurred in at least two patients/subjects exposed to losartan or other
adverse events that occurred in < 1% of patients in clinical studies are listed
below. It cannot be determined whether these events were causally related to
losartan: Body as a Whole: facial edema, fever, orthostatic effects, syncope;
Cardiovascular: angina pectoris, second degree AV block, CVA, hypotension,

Minor increases in blood urea nitrogen (BUN) or serum creatinine were
observed in less than 0.1 percent of patients with essential hypertension
treated with losartan potassium alone (see PRECAUTIONS, /mpaired Renal
Function).

Hemoglobin and Hematocrit

Small decreases in hemoglobin and hematocrit (mean decreases of approximately
0.11 grams percent and 0.09 volume percent, respectively) occurred frequently
in patients treated with losartan potassium alone, but were rarely of clinical
importance. No patients were discontinued due to anemia.

Liver Function Tests

Occasional elevations of liver enzymes and/or serum bilirubin have
occurred. In patients with essential hypertension treated with losartan
potassium alone, one patient (< 0.1%) was discontinued due to these
laboratory adverse experiences.

OVERDOSAGE

Significant lethality was observed in mice and rats after oral administration
of 1000 mg/kg and 2000 mg/kg, respectively, about 44 and 170 times the
maximum recommended human dose on a mg/m? basis.

Study 1° HCTZ Losartan Lisinopril '
Cougn 5% 7% §9% Pharmacady
Study 2° Placebo Losartan Lisinopril
Cough 35% 29% 62%

and Clinical Effects, Hypertension).

No initial dosage adjustment is necessary for elderly patients or for patients
with renal impairment, including patients on dialysis.

Pediatric Hypertensive Patients > 6 Years of Age

The usual recommended starting dose is 0.7 mg/kg once daily (up to 50 mg total)
administered as atablet orasuspension (see Preparation of Suspension). Dosage
should be adjusted according to blood pressure response. Doses above 1.4 mg/kg
(or in excess of 100 mg) daily have not been studied in pediatric patients. (See
CLINICAL PHARMACOLOGY, Pharmacokinetics, Special Populations and
Pharmacodynamics and Clinical Effects, and WARNINGS, Hypotension —
Volume-Depleted Patients.)

Losartan potassium tablets USP are not recommended in pediatric patients <
6 years of age or in pediatric patients with glomerular filtration rate < 30 mL/
min/1.73 m? (see CLINICAL PHARMACOLOGY, Pharmacokinetics, Special
Populations, Pharmacodynamics and Clinical Effects, and PRECAUTIONS).
Preparation of Suspension (for 200 mL of a 2.5 mg/mL suspension)

Add 10 mL of Purified Water USP to an 8 ounce (240 mL) amber polyethylene
terephthalate (PET) bottle containing ten 50 mg losartan potassium tablets USP.
Immediately shake for at least 2 minutes. Let the concentrate stand for 1 hour and
then shake for 1 minute to disperse the tablet contents. Separately prepare a 50/50
volumetric mixture of Ora-Plus™ and Ora-Sweet SF™". Add 190 mL of the 50/50
Ora-Plus™/Ora-Sweet SF* mixture to the tablet and water slurry in the PET bottle
and shake for 1 minute to disperse the ingredients. The suspension should be
refrigerated at 2 to 8°C (36 to 46°F) and can be stored for up to 4 weeks. Shake the
suspension prior to each use and return promptly to the refrigerator.

I‘ Ora-Plus™and Ora-Sweet SF™ are the trademarks of Paddock Laboratories,
nc.

Hypertensive Patients with Left Ventricular Hypertrophy

The usual starting dose is 50 mg of losartan potassium tablets USP once
daily. Hydrochlorothiazide 12.5 mg daily should be added and/or the dose
of losartan potassium tablets USP should be increased to 100 mg once
daily followed by an increase in hydrochlorothiazide to 25 mg once daily
based on blood pressure response (see CLINICAL PHARMACOLOGY,
Pharmacodynamics and Clinical Effects, Reduction in the Risk of Stroke).
HOW SUPPLIED

Losartan potassium tablets USP are available as follows:

25 mg - light green, oval-shaped, film-coated tablets, debossed with “93”
on one side and “7364” on the other side, in bottles of 90 and 1000.

50 mg - green, oval-shaped, film-coated tablets, debossed with “93” on one
side and “7365” on the other side, in bottles of 30, 90, and 1000.

100 mg - dark green, oval-shaped, film-coated tablets, debossed with “93”
on one side and “7366” on the other side, in bottles of 30, 90, and 1000.
Store at 20° to 25°C (68° to 77°F) [See USP Controlled Room Temperature].
Keep container tightly closed. Protect from light.

Dispense in a tight, light-resistant container as defined in the USP, with a
child-resistant closure (as required).

Manufactured In Israel By:

TEVA PHARMACEUTICAL IND. LTD.
Jerusalem, 91010, Israel
Manufactured For:

TEVA PHARMACEUTICALS USA
Sellersville, PA 18960
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