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Food and Drug Administration
Rockville MD- 20857

NOV 24 1998

NDA 20-386/5-015
NDA 20-387/5-011

Merck Research Laboratories
Attention: Jeffery R. White, M.D.
Sumneytown Pike, P.O. Box 4
BLA-20

West Point, PA 19486

Dear Dr. White:

Please refer to your supplemental new drug applications dated October 14,1998, received October 19,
1998, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Cozaar (losartan
potassium) 25 and 50 mg Tablets (NDA 20-386) and Hyzaar {losartan potassium/hydrochlorothiazide)
50-12.5 mg Tablets (NDA 20-387).

These supplemental new drug applications provide for final printed labeling revised as foliows:

NDA 20-386 and 20-387:

PRECAUTIONS, General: "Hypersensitivity. See ADVERSE REACTIONS, Post-Marketing
Experience."” has been moved to the beginning of this subsection, and “Angioedema" has been
added. It now reads, “Hypersensitivity: Angioedema. See ADVERSE REACTIONS, Post-
Marketing Experience."

ADVERSE REACTIONS, Post-Marketing Experience, Hypersensitivity: This subsection has
been revised to read, "Angioedema including swelling of the larynx and glottis causing airway
obstruction and/or swelling of the face, lips, pharynx, an/or tongue has been reported rarely in
patients treated with losartan: some of these patients previously experienced angioedema with
other drugs including ACE inhibitors."

HOW SUPPLIED: The DuPont Pharma signature has been revised.

NDA 20-386: .

PRECAUTIONS, Information for Patients: A new subsection has been added for consistency
with the HYZAAR package insert, in which this change was made in supplement 010: "Potassium
Supplements: A patient receiving COZAAR should be told not to use potassium supplements or

salt substitutes containing potassium without consulting the prescribing physician (see
PRECAUTIONS, Drug Interactions)."

ADVERSE REACTIONS, Laboratory Test Findings, Creatinine, Blood Urea Nitrogen: The
cross-reference, "(see PRECAUTIONS, Impaired Renal Function)" has been added. This cross-
reference was inadvertently deleted in supplement 014;
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We have completed the review of these supplemental applications and have concluded that adequate
information has been presented to demonstrate that the drug products are safe and effective for use as
recommended in the submitted final printed labeling (package insert included in the October 14,1998

submission). Accordingly, these supplemental applications are approved effective on the date of this |
letter. - ) ' |

, |
We remind you that you must comply with the requirements for an approved NDA set forth under 21 CFR }
314.80 and 314.81.

It you have any questions, please contact:

Kathleen Bongiovanni
Regulatory Health Project Manager
(301) 594-5334

_ Sincerely yours,
pe 1nrd(eg

Raymond J. Lipicky, M.D.

Director

Division of Cardio-Renal Drug Products
Office of Drug Evaluation |

Center for Drug Evaluation and Research

ce: -
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COZAAR® {Losartan Potassiym Tabiets)

losartan is about 2 houts and of the Mmatabolite is about 6-9
hours. The pharmacokinetics of losartan and its active metab-
olite are linear with oral losartan doses up to 200 mg and do
notchange over time. Neither losartan nor its metabolite accu-
mulate in plasma upon repeated once-daily dosing.

Following oral administration, losartan is well absorbed
{based on absorption of radiolabeled losartan) and undergoes

b ial first-pass metabolism; the systemic bioavailability

COZAAR®

{LOSARTAN POTASSIUM TABLETS)

USE IN PREGNANCY

When used in pi y during the t and third
trimesters, drugs that act directly on the renin-angio-
tensin system can cause injury and even desth to the
devaloping fetus, When pregnancy. is - detected,
COZAAR should be discontinued as's00n as possible.
See WARNINGS: Fetal/Neonastal Morbidity and Mor-
tality.

DESCRIPTION

COZAAR (losartan potassium, the first of a now class of
antihypertensives, is an angiotensin il receptor (type AT))
antagonist.

Losartan potassium, a non-peptide molecule, is chemically
described as 2—butyl-4—chlovo-1»(p(o"lH~tetrazol~5~ylphe-
nylibenzyllimidazole-5-methanot monopotassium salt.

Its empirical formuta is C2H2,CIKNGD, and its structural for-
mulais:

NN

|
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Losartan potassium is a white to off-white free-flowing
crystailine powder with a molecular weight of 461.01. It is
freely soluble in water, soiuble in alcohols, and slightly solu-
ble 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 mastabolite of losar-
tan.

COZAAR is available for oral administration containing
either 25 mg or 50 mg of losartan potassium and tha follow-
ing inactive ingredients: microcrystaliing cellulose, lactose
hydrous, - pregelatinized starch, magnesium_ stearate,
hydroxypropy! cellulose, hydroxypropyl mathylcelluloss,
titanium - dioxide, D&C yellow No. 10 aluminum lake and
FD&C blue No. 2 aluminum lake.

COZAAR 25 mg and 50 mg contain potassium in the follow-
ing amounts: 2.12 mg (0.054 mEq) and 4.24 my {0.108 mEq),
respectively,

CLINICAL PHARMACOLOGY

Mechanism of Action

Angiotensin Il [formed from angiotensin in a reaction cata-
lyzed by angiotsnsin converting enzyma (ACE, kininase 0, is
a potent vasaconstrictor, the primary vasosctive hormone of
the renin-angiotensin system and an important componentin
the pathophysiology of hypentension. It also stimulates aldo-
sterone secretion by the adrenal cortex. Losartan and its prin-
cipal active metabolite block  the vasoconstrictor - and
aldosterone~secreting effects of angiotensin Il by selectively
blocking the binding of angiotensin Il to the ATy receptor
found in many tissues, (e.g., vascular smooth muscla, adrenal
gland). There is also an AT, receptor found in many tissues but
itis not known to be tated with cardi far homeo-
stasis. Both losartan and its principal active matabolite do not
exhibit any partial agonist activity atthe AT, receptor and have
much greater affinity {about 1000-fold) for the AT, receptor
than for the AT, receptor. In vitro binding studies indicate that
losartan is a reversible, competitive inhibitor of the AT, recep-
tor. The active metabolite is 10 to 40 times more potent by
weight than losartan and appears to be a reversible, non-com-
petitive inhibitor of the AT, receptor,

Neither losartan nor its active metabolite inhibits ACE
(kininase H, the enzyme that converts- angiotensin| to
angiotensin If and degrades bradykinin); nor do they bind to
or block other hormone receptors or ion channals known to
be importantin cardiovascular regulation.

Pharmacokinetics
General

Losartan is an orally active agent that undergoes substantiat
first-pass metabolism by eytochrome P450 8nzymas, itis con-
verted, in pan, to an active carboxylic acid metabolite that is
responsible for most of the angiotansin I} recaptor antago-
nism that foliows (osartan treatment. The terminal half-life of

SR
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of losartan is approximately 33%. About 14% of an oraily-
administered dose of losartan is converted to the active
metabolite. Mean peak eoncentrations of losartan and its
active metaboiite are reached in 1 hour and in 3-4 hours,
respectively. While maximum plasma concentrations of losar-
tan and its active metabolite are approximately equal, the AUC
of the metabotite is about 4 times as great as that of losanan. A
meal slows absorption of losartan and decreases its Cry, but
has only minor effects on losartan AUC or on the AUC of the
metabolite {about 10% decreased).

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

Losartan metabolites have been identified in human plasma
and urine. In addition to the sctive carboxylic acid metabolite,
saveral inactive metabolites are formed. Following oral and
intravenous administration of HC-labeled losartan potassium,
circulating plasma radioactivity is primarily attributed to
losantan and its active metabolite. in vitro studies indicate that
cytochirome P450 209 and 3A4 are involved in the biotransfor-
mation of losantan to its metabolites. Minimal conversion of
losartan to the active metabolite (less than 1% of the dose
compared to 14% of the dosa in normal subjects} was seen in
about one percent of individuals studied.

The volume of distribution of fosartan is about 34 liters and
of the active metabolite is about 12 titers. Total plasma clear-
ance 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. When tosartan
is administered orally, about 4% of the dose is sexcreted
unchanged in the urine and about 6% is excreted in urine as
active metabolite. Biliary excretion contributes to the elimina-
tion 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
MC-labeted losartan, about 45% of radioactivity is recovered in
the urine and 50% in the feces.

Special Populations

Pediatric: Losartan pharmacokinetics have not been investi-
gated in patients <18 years of age,

Geriatric and Gender: Losartan pharmacokinetics have
been investigated in the elderly (65-75 years) and in both gen-
ders. Plasma concentrations of losartan and its active metabo-
lite are similar in elderly and young hypertensives, Plasma
concentrations of losartan were about twice as high in fernale
hypertensives as male hypertensives, but concentrations of
the active metabolite were similar in males and fernales. No
dusage adjustment is necessary (see DOSAGE AND ADMIN-
ISTRATION).

Race: Pharmacokinetic differences due to race have not
been studied.

Renal Insufficiency: Plasma concentrations of losartan are
not altered in patients with creatinine clearance above 30 mL/
min. In patients with lower creatinine clearance, AUCs are
about 50% greater and they are doubled in hemodialysis
patients. Plasma concentrations of the active metabolite are
notsignificantly altered in patients with renal impairment or in
hemodialysis patients. Neither losartan nor its active metabo-
lite can be removed by hemodialysis. No dosage adjustment
is necessary for patients with renal impairment unless they
are volume-depleted {see WARNINGS, Hypotension — Vor-
ume-Depleted Patients and DOSAGE AND ADMINISTRA-
TION).

Hepatic_Insufficiency: Following “oral administration in
patients with mild to moderate aicoholic cirrhosis of the fiver,
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 recom-
mended for patients with a history of hepatic impairment (sae
DOSAGE AND ADMINISTRATION).

Drug interactions

Losartan, administered for 12 days, did not affect the phar-
macokinetics or pharmacodynamics of a single dose of war-
farin. Losartan did not affect the pharmacokinetics of oral or
intravenous digoxin. Coadministration of losartan and cimeti-
dine led to an increase of about 18% in AUC of losartan but did
not affect the pharmacokinetics of its active metabolite. Coad-
ministration of [osartan and phenobarbital led to a reduction
of about 20% in the AUC of losartan and that of its active
metabolite. Conversion of losartan to its active metabolite
safter intravenous administration is not affected by ketocona-
zole, an inhibitor of P450 3A4. There is no pharmacokinetic
interaction between losartan and hydrochiorothiazide.
Pharmacodynamics and Clinical Effects

Losartan inhibits the pressor effect of angiotensin It (as well
as angiotensin I} infusions. A dose of 100 mg inhibits the pres-
sor effect by about 85% at paak with 25-40% inhibition persist-
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" ing for. 24 hours. Reimoval of ‘the: negative' feedback  of
' angiotensin Il causes a 2-3 fold rise in plasma renin activity
' and g rise in i n If pl ion in
hypertensive patients, Losartan does not affect the response
to bradykinin, whereas ACE inhibi i the resp
to bradykinin, Aldostarone Plasma concentrations fall follow-
ing losartan administration. In Spite of the effect of losartan on
aldosterone secretion, very little affect on serum potassium
was observed.
tn a single-dose study in normial voluntsers, losartan had no
effects on glomerular filtration rate; renal plasma flow or filtra-
tion fraction. in multipte dose studies in hypertensive patients,
there ware no notable effects on ic or renal pr glan.
din concentrations, tasting triglycerides, total cholestero) or

The antihypertensive effects of COZAAR were demon-
strated principally in 4 placebo-controiled 6-12 week trisls of
dosages from 10 to 150 mg per day in patients with baseline

comparisons of response by gender, age, and race. Three
additional studies ined ti tihyper ive effects of
losartan and hydrochlorothiazide in combination.

1075 patients randomized to several doses of losartan and 334
to placebo. The 10 and 25 mg doses produced some offect at
peak (6 hours after dosing) but small and inconsistent trough
(24 hour) responses. Doses of 50, 100 and 150 myg once daily
gave statistically significant systolic/diastolic mean decreases
in blood pressure, compared: to ‘placebo in the range of
5.5-10.5/35-7.5 mmHg, with the 150 mg. dose - giving no
greater effect than 50-100 myg. Twice-daily dosing at §0-100
mg/day gave consistently largeér trough responsas than once-
daily dosing at the same tota| dose. Peak (6 hour) effects were
uniformly, but moderately, larger than trough effects, with the
trough-to-peak ratio for systolic and diastolic responses
50-85% and 60-90%, respectively.

Addition of a low dose of hydrochiorothigzide (125 mg) to
losartan 50 mg once daily resulted in piacebo-adjusted blood
pressure reductions of 15 5/9.2 mrmHg,

Analysis of age, gender, and race subgroups of patients
showed that men and women, and patients over and under 65,
had generally similar responses.. COZAAR was effective in
reducing blood pressure regardless of race, although the
effect was somewhat less in black patients {usuaily a low-
renin popuiation).

The effect of losartan is substantially present within ane
waeek but in some studies the maximal effect occurred in 3-6
weeks. In long-term foilow-up studies {without placebo con-
trol) the effect of losartan appeared to be maintained for upto
a year. There is no apparent rebound effect after abrupt with-
drawal of losartan. There was essentially ho change in aver-
age heart rate in losarntan-trested patients in controlied trials.

INDICATIONS AND USAGE
COZAAR is indicated for the treatment of hypertension. It

may be used alone or in combination with other antihyperten-
sive agents.

CONTRAINDICATIONS

COZAAR is contraindicated in patients who are hypersensi-
tive 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 naonatasl morbidity and death when adminis-

reported in the world literature in patients who were taking
angiotensin converting enzyme inhibitors. When pregnancy is
detected, COZAAR should be discontinued as soon as possi-
ble.

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 skul hypoplasia; anuria, revarsible or
irreversible renal failure, and death. Oligohydramnios has
also been reported, presumably resulting from decreased
fetal renal function; oligohydramnios in this setting has been
tion, and hypoplastic lung development; Prematurity, intra-
uterine growth retardation, and patent ductus artericsus have
aiso been reported, although it is not clear whether these
occurrences were due to expasure to the drug.

These adverse effects do not appear to have resulted from
intrauterine drug exposura that has baen timited to the first tri-
maester.

Mothers whose embryos and fetuses are exposed to an
angiotensin i receptor antagonist only during the first trires-

ter should be so informed. Nonethsless, when patients
' bacome pregnant, physicians should have the patient discon-
tinue the use of COZAAR as 500N as possible.

i Rarely (probably less often than once in avery thousand
| pregnancies), no alternative to an angiotensin Il receptor
! Bntagonist will be found. In these rare cases, tha mothers
! should be apprised of the potential hazards to their fotuses,
| &nd serial ultrasound examinations should be psrformed to
| @ssess the intraamniotic environment,

)
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LMLARRY (Losanan rotassium iabiets;

I oligohydrarmnios is obsarved, COZAAR should be discon-
tinued unless it is considered life-saving for the mother, Con-
traction stress testing (CST), a non-strass test (NST), or
biophysical profiling (BPP) may be &ppropriate, depending
upon the week of pregnancy. Patients and physicians should
be aware, howaver, that oligohydraminios may not appear
until after the fetus has sustained | rreversible injury.

Infants. with histories . of . in Utsro - exposure to an
angiotensin Il receptor antagonist should be closely observed
for hypotension, oliguria, and hyperkalemia. f oliguria occurs,
attention should bs directed toward support of blood pressure
and renal perfusion. Exch transfusion or dialysis may be

CQZAARY {Losartan Potassium Tabietsj

and 92 weeks, respectively. Females rats giventhe highest dose
(270 mg/g/day) had & slightly higher incidence of pancreatic

Matabolite that were approximately 160- and 90-times (rats)
and 30- and 15-times (mica) the exposure of 8 50 kg human
given 100 mg per day.

Losartan potassium was negative in the microbial mutagen-
esis 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

required as means of revérsing hyp. and/or substitut
ing for disordered renal function,

Losartan potassium has been shown to produce adverse
effects in rat fetuses and neonates, including decreased body
weight, detayed physical and behavioral development, mor-
tality and renal toxicity, With the ption of waeight
gain {which was affected at doses as low as 10 mg/kg/day),
doses associated with these effocts exceeded 25 ma/kg/day
{approximately three times the maximum recommended
human dose of 100 Mg on a mg/m? bissis). Thesse findings are
attributed to drug exposure in late gestation and during lacta-
tion. Significant levels of losartan and its active metabolite
were shown to be present in rat fetal plasma during late gesta-
tion and in rat milk.

i Vol Deih

Hy -
In pati who are intr Y (e.g.;
those treated with diuretics), symptomatic hypotension may
occur after initiation of therapy with' COZAAR. These condi-
tions should be corrected prior to adrninistration of COZAAR,
or a lower starting dose should bs usad (see DOSAGE AND
ADMINISTRATION).
PRECAUTIONS
General
Hyperseénsitivity: Angicedema. See
Post-Marketing Experience.
Impaired Hepatic Function
Based on pharmacokinetic dats which dermonstrate signifi-
cantly increased plasma concentrations of losartan in cirrhotic
patients, a lower doss should be considered for patients with
impaired liver function {see DOSAGE AND ADMINISTRATION
and CLINICAL PHARMACOLOGY, Pharmacokinetics).
Impaired Renal Function

d Patients
| 1

donl

ADVERSE REACTIONS,

no evidence of ger icity in the microbiat mutagenesis, in
vitro alkatine 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 fevels in females £300/200 mg/kg/day) was asso-
ciated with & significant {(p<0.05) decrease in the number of
corpora lutea/femnale, implantsffernaie, and live fetuses/
fernale at C-section. At 100 mg/kg/day only a decreass in the
number of corpora luteafemale was observed. The relation-
ship of these findings to drug-treatment is uncertain since
there was no effect at these dosage levels on implants/preg-
nant female, parcent 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 daity dosage (100 mg).

Pregnancy

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

Nursing Mothers

It is not known whether losartan is excreted in human milk,
but significant levels of losartan and its active metabolite were
shown 1o be present in rat milk. Because of the potantial for
adverse effects on the nursing infant, a decision should be
made whether to discontinue nursing or discontinue the drug,
taking into account the impontance of the drug to the mother.

Pediatric Use
Safety and effectiveness in pediatric patients have not been
blished

As a consequence of inhibiting the renin in-aldo-
Sterone system, changes in renal function have been reported
in susceptible individuals trested with COZAAR; in some
patients, these changes in renal funiction were reversible upaon
discontinuation oftherapy.

In patients whose renal function may depend onthe activity.
of the renin-angiotensin-aldosterone system {a.g:, patients
with severe congestive hean failure), traatment with angio-
tensin converting enzyme inhibitors has been associated with
oliguria and/or progressive azoternia and (rarely) with acute
renal failure -and/or death. Similar outcomas have been
reported with COZAAR.

In studies of ACE inhibitors in patients with unilateral or
bilaterat renal artery stenosis, increases in serum creatinine or
BUN have bsen reported. Similar effects have been reported
with COZAAR; in some patients, these effects were reversible
upon discontinuation of therapy.

Information for Patients

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

possible.

P ium Supply A patient. receiving  COZAAR
should be told not to use potassium supplements or salt sub-
stitutes containing ium without ing the prescrib-
ing physician (see PRECAUTIONS, Drug Interactions).

Drug Interactions

No significant drug-drug phar intar have
been found in interaction studies with hydrochlorothiazide,
digoxin, warfarin, cimetidine and phenobarbital, {See CLINI-
CAL PHARMACOLOGY, Drug Interactions.) Potent inhibitors
of cytochrome P450 3A4 and 2C9 have not bean studied clini-
cally but in vitro studies show significant inhibition of the for.
mation of the active metabolite by inhibitors of P450 3A4
{ketoconazole, troleandomycin, gestodena); or P450 2C9 {sul-
faphenazole) and nearly complete inhibition by the combina-
tion of sulfaphenazole and ketoconazole. In humans,
ketoconazole, an inhibitor of P450 3A4, did not affect the con.
version of losartan to the active metabolite after intravenous
administration of losartan. Inhibitors of cytochrome P450 2C9
have not been studied clinically, The pharmacodynamic con-
Sequences of concomitant use of losartan and inhibitors of
P450 2C9 have not beer examined.

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

Carcinogenesis, Mutagenesis, Impairmant of Fertility

Losartan potassium was not carcinogenic whan adminis.
tered at maximally tolerated dosages to rats and mice for 105

T

Use in the Eiderly

Of the total number of patients receiving COZAAR in con.
trolled clinical studies, 391 patients (19%) were 65 years and
over, while 37 patients (2%) were 75 years and over. No overali
differences in effectiveness or safety were observed between
these patients and Younger patients, but greater sensitivity of
some older individuals cannot be ruled out.

ADVERSE REACTIONS

COZAAR has been evaluated for safety in more than 3300
patients treated for essentiat hypertension and 4058 patients/
subjects averall. Over 1200 patients were treated for over 6
months and more than 800 for over one yaar. ln general, treat-
ment with COZAAR was well-tolerated. The overall incidence
of adverse experiences reported with COZAAR was simitar to
placebo.

In controlled clinical trials, discontinuation oftherapy due to
clinical adverse experiences was required in 2.3 percent of
patients treated with COZAAR and 3.7 percent of patients
given placebo.

The following table of adverse events is based oh four 612
week placebo controlled trials involving over 1000 patients on
various doses (10-150 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 table includes all adverse events, whether or
not attributed to the treatment, occurring in at least 1% of
patients treated with losartan and that were more frequent on
losartan than placebo.

Losartan Ptacebo
{n=1075) {n=334)
Incidence .~ Incidence
Digestive
Diarrhea 24 21
Dyspepsia 13 1.2
Musculoskelotal
Cramp, muscle 1.1 0.3
Myalgia 1.0 0.9
Pain, back 18 1.2
Pain, leg 1.0 0
Nervous Systemy/Psychiatric
Dizziness 35 2.1
Insomnia 1.4 0.6
Respiratory
Congestion, nasal 2.0 1.2
Cough 3.4 33
Infection, upper respiratory 7.9 6.9
Sinus disorder 15 1.2
Sinusitis 1.0 0.

The following adverse events waere also reported at a rate of
1% or graater in patients treated with losartan, but were as, or
more frequant, in the placebo group: astheniafatigue, edema/




COZAAR® (Losartan Potassium Tablets)
swelling, abdominal pain, chest pain, nausea, headache; phar-

yngitis.

Adverse events cecurred 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 penicil-
lin, when treated with COZAAR, was withdrawn from study
due to swelling of the lips and syelids and facial rash, reported
as angioedema, which returned to normal § days after therapy
was discontinued.

Superficial peeling of paims and harnolysis was reported in
one subject,

In addition to the adverse avents above, potentially impor-
tant events that occurred in Bt least two patients/subjects
exposed to losartan or other adverss everits 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, faver, orthostatic
effects, syncope; Cardiovascular: angina: pectoris, second
degree AV block, CVA, hypotension, myocardial infarction,
arrhythmias including atrial fibrillation, paipitation, sinus
bradycardia, tachycardia, ventricular tachycardia, ventricular
fibrillation; Digestive: anorexia, constipation; dental pain, dry
mouth, f itis, iting; Hi logic: anemia;
Metabolic: gout; Mi ! I: arm_pain, hip pain, joint
swelling, knee pain, } pain, shoulder pain, stiff-
ness, arthralgia, arthritis, fibromyalgia, muscle weaknass;
Nervous Sy VPsychiatric: anxiety iety disorder, ataxia,
confusion, depression, dream abnormality, hypesthesia,
decreased libido, memory impairment, migraing, nervous-
ness, paresthesia, peripheral neuropathy, panic * disorder,
slteep disorder, somnolence, tramor, vertigo; Respiratory: dys-
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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.

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 parasympathatic {vagal) stimulation. if symptomatic
hypotension should occur, suppartive trestment should be
instituted,

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

DOSAGE AND ADMINISTRATION

The usual starting dose of COZAAR is 50 mg once daily, with
25 mg used in patients with possible depletion of intravascu-
lar volume (e.g., patients treated with diurstics) {see WARN-
INGS, Hypotension — Volume-Depleted Patients) and
patients with & history of hepatic impairment (see PRECAU-
TIONS, General. COZAAR can be administered once or twice
daily with total daily doses ranging from 25 mgto 100 mag.

i 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.

Mt blood pressure is not controlied by COZAAR slone, a low
dose of a diuretic may be added. Hydrochlorothiazide has
been shown to have an additive effect (see CLINICAL PHAR-
MACOLOGY, Pharmacodynamics and Clinical Effects).

No_ initial. dosage adjustment is necessary for elderly
patients or for patients with renal impairment, including
i on dialysis.

pnea, bronchitis,,pharyngeal di fort, rhinitis,
respiratory congestion; Skin: alopecia, dermatitis, dry skin,
ecchymosis, erythema, flushing, photasensitivi L pruritus,
rash, sweating, urticaria; Special Senses: blurred vision, burn-
ing/stinging in the eye, conjunctivitis, taste pervarsion, tinni-
tus, decrease in visual acuity; Urogenital:impotence, nocturia,
urinary frequency, urinary tract infection,

Persistent dry cough (with an incidence of & few percent}
has been associated with ACE inhibitor use ahd in practice can
be a cause of disconti ion of ACE inhibii therapy. Two
prospective, parallel-group, double-blind, randomized, con.
troiled 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 chal-
lenged with lisinopril, whose cough disappeared on placebo,
were randomized to losartan 50 mg, lisinopril 20 mg, ot 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.

Study 1t HCTZ Losartan Lisinopril
Cough 25% 17% 69%

Study 2t Placebo Losartan Lisinoprif
Cough 35% 29% 62%

! Demographics w (83% caucasian, 64% fermnale}
t Demographics = (30% caucasian, 51% female)

These studies demionstrate 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, ir ing positive re-chall ges, have been
reported with the use of losartan in post-marketing experi-
ence.

Posr—Markering Experience
The following additional adverse reactions have been

reported in post-marketing experience:
Hypsmensirivity:Angioedema including swelling of the lar-
ynx and glottis causing airway obstruction and/or swelling of
the face, lips, pharynx, and/or tongue has been reponed rarely
in patients treated with losartan; some of these patients previ-
ously experienced angioedema with other drugs including
ACE inhibitors.

Digestive: Hepatitis {reported ravely).

Respiratory: Dry cough {see above).

Hyperkalemia has been reported.

Laboratory Test Findings

In controlled clinical triats, clinically important changes in
standard laboratory parametars were rarely associated with
administration of COZAAR.

Creatinine, Blood Urea Nitrogen: Minor increases in bicod
urea nitrogen (BUN) or serum creatinine were observed in less
than 0.1 percent of patients with essential hypertension
traated with COZAAR alona {see PRECAUTIONS, Impaired
Renal Function).

Hemoglobin and Hematocrit: Small decreases in hamoglo:
bin and hematocrit {mean decreases of approximately
0.1 grams percent and 0.09 volume percent, respectively)
occurred frequently in patients treated with COZAAR alone,
but were rarely of clinical importance. No patierits were dis-
continued due to anemia,

Liver Function Tasts: Occasional slevations of liver enzymes
and/or sarum bilirubin have occurred. In patients with essen-
tial hypertension treated with COZAAR alone; one patient
(<0.1%) was discontinued due to thesa laboratory adverse

' experiences.

- COZAAR may be administered with other antihypertensive
agents.
COZAAR may be administered with or without food,

HOW SUPPLIED

No.'3612 — Tablets COZAAR, 25 mg, are light green, tear-
drop-shaped, film-coated tablets with code MRK on one side
and 351 onthe other. They are supplied as follows:

NDC 0006-0351-54 unit of use bottles of 90

(6505-01-414-4064, 25 mg 90's)

NDC 0006-0951-58 unit of use bottles of 100

{6505-01-414-4059, 25 mg 100°s)

NDC 0006-0951-28 unit dose packages of 100

{6505-01-414-4063, 25 mg individually sealed 100’s).

No. 3613 — Tablets COZAAR, 50 mg, are green, teardrop-
shaped, fiim-coated tablets with code MRK 952 on one sidg
and COZAAR on the other. They are supplied as follows:

NDC 0006-0952-31 unit of use botties of 30

(6505-01-414-4062, 50 mg 30°s)

NDC 0006-0952-54 unit of use botties of 90

(6505-01-414-4060, 50 mg90’s)

NDC 0006-0952-58 unit of use bottles of 100

(6505-01-414-4058, 50 mg 100's)

NDC 0006-0952-28 unit dose packages of 100

(6505-01-414-4061, 50 mg individually sealed 100's)

NDC 0006-0952-82 bottles of 1,000,

Storage

Store at controlled foom temperature, 15-30°C (59-86°F),

Keep container tightly closed. Protect from light.

Marid, for,
€ MERCK & €O, INC., West poin #A 19486, USA

by:
DuPont Pharma
Wilmington, DE 19880, USA

Issued Augtist 1998
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RHPM Review of Labeling

o

NDA: 20-386/SLR-015 Cozaar (losartan potassium) Tablets
20-387/SLR-011 Hyzaar (losartan potassium/hydrochlorothiazide) Tablets

Date of submissions: October 14,1998

Date of receipt: October 19, 1998
Applicant: Merck Research Laboratories

Background: Merck has submitted Changes Being Effected supplements for their losartan-

containing products to provide for changes to the PRECAUTIONS and ADVERSE
REACTIONS sections of the labeling.

Review: The submitted final printed labeling has been revised as follows:

NDA 20-386 and 20-387:
PRECAUTIONS, General: “Hypersensitivity. See ADVERSE REACTIONS, Post-Marketing
Experience.” has been moved to the beginning of this subsection, and “Angioedema” has been

added. It now reads, “Hypersensitivity: Angioedema. See ADVERSE REACTIONS, Post-
Marketing Experience.”

ADVERSE REACTIONS, Post-Marketing Experience, Hypersensitivity: this subsection has
been revised to read, “Angioedema including swelling of the larynx and glottis causing airway
obstruction and/or swelling of the face, lips, pharynx, an/or tongue has been reported rarely in
patients treated with losartan; some of these patients previously experienced angioedema with
other drugs including ACE inhibitors.”

HOW SUPPLIED: the DuPont Pharma signature has been revised.

NDA 20-386:

PRECAUTIONS, Information for Patients: a new subsection has been added for consistency
with the HYZAAR package insert, in which this change was made in supplement 010:
“Potassium Supplements: A patient receiving COZAAR should be told not to use potassium

supplements or salt substitutes containing potassium without consulting the prescribing physician
(see PRECAUTIONS, Drug Interactions).”

ADVERSE REACTIONS, Laboratory Test F indings, Creatinine, Blood Urea Nitrogen: the
cross-reference, “(see PRECAUTIONS, Impaired Renal Function)” has been added. This Cross-
reference was inadvertently deleted in supplement 014.

Recommendation: I will prepare an approval letter for these supplements for Dr. Lipicky’s

signature. These supplements fall under 21 CFR 314.70 (¢ ), Supplements for changes that may
be made before FDA approval.
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