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NDA 20-386/S-008

Merck Research Laboratories
Attention: Jeffrey 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 application dated December 1 8, 1997, received
December 19, 1997, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Cozaar (losartan potassium) 25 and 50 mg Tablets.

We acknowledge receipt of your smeissions dated July 8 and September 3, 1998. Your submission of
September 3, 1998 constituted a full response to our June 11, 1998 action letter.

This supplemental new drug application provides for an additional tablet strength, 100 mg.

We have completed the review of this supplemental application, as amended, and have concluded that
adequate information has been presented to demonstrate that the drug product is safe and effective for
~ use as recommended in the final printed labeling included in your September 3, 1998 submission.
i Accordingly, the supplemental application is approved effective on the date of this letter.

We note that you will change the storage statement on your container labels as existing stock is depleted

to read “Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled Room
Temperature]. Keep container tightly closed. Protect from light.”

Please describe this change in your next annual report, as provided for under 21 CFR 314.70(d)(3), an
editorial or similar minor change in labeling.

Validation of the regulatory methods has not been completed. At the present time, itis the policy of the
Center not to withhold approval because the methods are being validated. Nevertheless, we expect your
continued cooperation to resolve any problems that may be identified.

Please submit one market package of the drug product when it is available.

We remind you that you must comply with the requirements for an approved NDA set forth under 21 CFR
314.80 and 314.81.
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It you have any questions, please contact:

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

Sincerely yours,

Rd (+113/F

Raymond J. Lipicky, M.D.

Director

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

Center for Drug Evaluation and Research _
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NDA 20-386/ S-008 JIN 11 1008

Merck & Company
Attention: Larry P. Bell, M.D.
P.O. Box 4, BLA-20

West Point, PA 19486

Dear Dr. Bell:

Please refer to your December 18, 1997 supplemental new drug application submitted
under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Cozaar
(losartan potassium), 25 and 50 mg Tablets.

The user fee goal date is June 19, 1998.
We acknowledge receipt of your amendment dated March 16, 1998.

The supplemental application provides for an additional strength of 100 mg for Cozaar
Tablets.

We have completed the review of this supplemental application and it is approvable.
Before this supplement may be approved, however, it will be necessary for you to revise
the dissolution specification as follows:

[ ]

-

This is the specification which is currently approved for the 25 and 50 mg strengths of
Cozaar Tablets and the data you have provided show that all batches of the 100 mg
strength meet this specification at r _jConsequently, there is no
basis for a different dissolution specification for the 100 mg strength of Cozaar Tablets.

Please consider using the following storage statement in the “How Supplied” section of
the Package Insert and on the immediate container labels:

“Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP
Controlled Room Temperature]. Keep container tightly closed. Protect from light”

If space on the immediate container is limited, either of the following statements is
acceptable provided the full statement (as above) appears on the outer carton and in
the package insert:
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“Store at 25°C (77°F) ; excursions 156-30°C (59-86°F). Keep container tightly
closed. Protect from light”
or

“Store at 25°C (77°F) ; (see insert). Keep container tightly closed. Protect from
light”

Within 10 days after the date of this letter, you are required to amend this supplemental
application, notify us of your intent to file an amendment, or follow one of your other
options under 21 CFR 314.110. In the absence of such action, FDA may take action to
withdraw this supplemental application.

This change may not be implemented until you have been notified in writing that this
supplemental application is approved.

Should you have any questions, please contact:

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

Sincerely yours,

Kasturi Srinivasachar, Ph.D.

Chemistry Team Leader, DNDC |
Division of Cardio-Renal Drug Products
Office of Drug Evaluation |

Center for Drug Evaluation and Research
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COZAAR® (Losartan Potassium Tablets)
losartan is about 2 hours and of the metabolite is sbout 69

7882909
. 6368-09
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-
CO,INC.

Hate in pl. ted -daily dosing.
st Poin, A 1045, UsA " Following oral admiriaraion losarn & Wl sbsorbed

{based on absorption of radiolabeled losartan) and undergoes
COZAAR®

substantial first-pass metabolism; the systemic bioavailability
{LOSARTAN POTASSIUM TABLETS)

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 3-4 hours,
respectively. While maximum plasma concentrations of losar-
tan and its active metabolite are approximately equal, the AUC
of the metabolite is about 4 times as great asthat of losartan. A
meal slows absorption of losartan and decreases its Cmax but
has only minor effects on fosartan 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-

USE IN PREGNANCY

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

tality. mended doses. Studies in rats indicate that losartan crosses
the blood-brain barrier poorly, if at ali.
DESCRIPTION Losartan metabolites have been identified in human plasma
COZAAR’ {losartan potassium), the first of a new class of  and urine. In addition to the active carboxylic acid metabolite,
ihypx ives, is an i in il {type AT))  several inactive metabolites are formed. Following oral and
antagonist. intravenous administration of '4C-labeled losartan potassium,
Losartan p ium, a Pt ' is chemically irculating pl dioactivity is primarily attributed to
described as  2-butyl-4-chloro-14{p{o-1H. 5-yiph ! and its active metabolite. /n vitro studies indicate that
. nyhbenzyllimid 5 hanol p ium salt. cytochrome P450 2C9 and 3A4 are involved in the biotransfor-
fts empirical formula is C;;H,CIKNGO, and its structural for- mation of losartan to its bolites. Minimal fon of
mulais: losartan to the active metabolite (fess than 1% of the dose
h ; compared to 14% of the dose in normal subjects) was seen in
e, rerireen . s about one p of individual: died. .
o F o The vol of distribution of | is about 34 liters and
B ; of the ?ctive metabolite is about 12 lit::»; Total gl:smma d:a\c
¥ CH,CHCHYCHy A N ance of losartan and the active metabolite is al 600
B ¥ ‘G ’ | 1 ot min and 50 ml/min, respectively, with renal clearance of
: @ K about 76 mL/min and 25 mi/min, respectively. When losartan

9

Losartan potassium is a white to off-white free-flowi ng crys-
talline powder with a molecular weight of 461.01. It is freely
soluble in water, soluble in alcohols, and slightly soluble in

gani h such as itrile and methyi
ethyl ketone. Oxidation of the 5-hydroxy thyl group on the
imidazole ring results in the active metabolite of losartan.

is administered orally, about 4% of the dose is excreted
unchanged in the urine and about 6% is excretad in urine as
active metabolite. Biliary excretion contributes to the elimina-
tion of losartan and its bolites. 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
C-labeled losartan, about 45% of radioactivity isrecovered in
the urine and 50% in the feces.

Special Populstions -

F L P kinetics have not been investi-
gatedin patients <18 years of age.
Gerigtric and Gender: Losartan pharmacokinetics have

COZAAR is for oral i g
either 25 mg, 50 mg or 100 mg of losartan potassium and the
following i ive i di microcrystaitine celiulose, lac-

been d in the elderly (65-75 years) and in both gen-
ders. Plasma concentrations of losartan and its active metabo-
lite are similar in eiderly and young hypertensives. Plasma

ions of were about twice as high in female

tose hvgrous, P :_ inized starch,

hydroxypropyl cellulose, hydroxypropy lose, tita-
nium dioxide, D&C yellow No. 10 aluminum fake and FD&C
blue No. 2 aluminum lake.

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

CLINICAL PHARMACOLOGY -
Mechanism of Action

Angiotensin Il [formed from angiotensin lin a reaction cata-
lyzed by angiotensin converting enzyme (ACE, kininase 11}, is
3 potent vasoconstrictor, the primary vasoactive hormone of
the renin-angiotensin system and an impontant componentin
the pathophysiolagy of hyper ion. It also stimul aldo-
sterone secretion by the adrenal cortex. Losartan and its prin-
cipal active metabolite block the vasoconstrictor and

Id ol ing effects of 1sin I by selectively
blocking the binding of angiotensin If 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 iated with cardi lar homeo-
stasis. Both losartan and its principal active metabolite do not
exhibit any partial agonist activity at the ATjreceptor 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 metabalite 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 Il, the enzyme that converts angiotensini to
angiotensin H and degrades bradykinin); nor do they bindtoor
biock other hormone receptors or ion channeis 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 con-
verted, in part, to an active carboxylic acid metabolite that is
responsible for most of the angiotensin il receptor antago-
nism that follows fosartan treatment. The terminal half-life of

thulcoll
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hypertensives as male hypertensives, but concentrations of
the active metabolite were similar in males and females. No
dosage adjustment is necessary (see DOSAGE AND ADMIN-
{STRATION).

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

Renal Insufficiency: Plasma concentrations of losartan are
not aitered 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 pati with renal i i orin
hemodialysis patients. Neither losartan nor its active metabo-
fite can be removed by hemodialysis. No dosage adjustrment
is necessary for patients with renal impairment unless they
are volume-depleted (see WARNINGS, Hypotension — Vol-
ume-Depleted Patients and DOSAGE AND ADMINISTRA-
TION).

Hepatic Insufficiency: Foliowing oral administration in
patients with mild to moderate alcoholic 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 bioavaitabitity
was about 2-times higher. A lower starting dose is recom-
mended for patients with a history of hepatic impairment (see
DOSAGE AND ADMINISTRATION).

Drug Interactions

Losartan, administered for 12 days, did not atfect 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-
dineledto an increase of about 18% in AUC of tosartan but did
not affect the pharmacokinetics of its active metabolite. Coad-
ministration of losartan and phenocbarbital 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
after intravenous administration is not affected by ketocona-
zole, an inhibitor of P450 3A4. There is no pharmacokinetic
interaction between losartan and hydrochiorothiazide.
Phatmacodynamics and Clinical Effects

Losartan inhibits the pressor effect of angiotensin Il {as well
as angiotensin ) infusions. A dose of 100 mg inhibits the pres-
sor effect by about 85% at peak with 25-40% inhibition persist-
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COZAAR® (Losartan Potassium Tablets}

ing for 24 hours. R | of the negative feedback of
angiotensin il causes a 2-3 fold rise in plasma renin activity
and 1is0 in angi in 1t pl in
hyp ive pati [| does not affect the response
to bradykinin, wh ACE inhibi 1 the resp

to bradykinin. Ald U fall follow-
ing losartan administration. In spite of the effect of losartan on
aldosterons secretion, very littie 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 filtra-
tion fraction. in multiple dose studies in hyp: ive patil
there were no ble effects on ic or renal pi fan
din 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 (meen decrease <0.4 mg/dL} during chronic
oral administration.

The antihypertensive effects of COZAAR were demon-
strated principally in 4 placebo-controlled 6-12 week trials of
dosages from 10 to 150 mg per day in patients with baseline
diastolic blood pressures of 95-115, The studies allowed com-
parisons of two doses (50-100 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 studi i the antihy effects of
losartan and hydrochlorothiazide in binati

The 4 studies of | T hefapy included a total of
1075 pati domized to | doses of | and

334 to placebo. The 10 and 25 mg doses produced some
effact at peak {6 hours after dosing) but small and inconsis-
tent trough (24 hour) responses. Doses of 50, 100 and
150 mg oncs daily gave statistically significant systolic/dia-
stolic mean d in blood p 3 d to pla-
cebo in the range of 5.5-10.5/3.5-7.5 mmHg, with the 150 mg
dose giving no greater effect than 50-100 mg. Twice-daily
dosing at 50-100 mg/day gave consistently larger trough
responses than once-daily dosing at the same total dose. Peak
{6 hour) effacts were uniformly, but moderately, larger than
trough effects, with the trough-to-peak ratio for systolic and
diastalic responses 50-95% and 60-90%, 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,
hadg lly similar resp Black pati h , had

bly 1 losartan therapy

The effect of losartan is substantially present within one
week but in some studies the imal effect d in
weeks. In long-term foliow-up studies (without piacebo con-
trol) the effect of losartan appeared to be maintained for up to
a year. There is no apparent rebound sffect after abrupt with-
drawal of losartan. There was essentially no change in aver-
age heart rate in losartan-treated patients in controlied trials.

Persistent dry cough (with an incidence of a few percent)
hasbeen iated with ACE inhibitor use and in ice can
be a cause of di inuation of ACE inhibitor therapy. Two
prospective, parallel-group, double-blind, randomized, con-
trolled trials were conducted to assess the effects of losartan
on the incidence of cough in hypertensive patients who had
experienced cough while iving inhibit herapy
Patients who had typical ACE inhibitor cough when chal-
lenged with lisinopril, whose cough disappeared on placebo,
were randomized to losertan 50 mg, lisinopril 20 mg, or either
placebo {one study, n=97) or 25 mg hydrochiorothiazide
{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 Lisinopril
Cough 35% 29% 62%

1 D, graphics = (89% ian, 64% female)
D, ics = {90% ian, 51% female)
These studies d that the incid 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.
INDICATIONS AND USAGE

COZAAR is indicated for the tr of hypertension. it

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

sive agents.

In considering the use of monotherapy with COZAAR, it
should be noted thatin controlied trials COZAAR had an effect
on blood pressure that was notably less in black patients than
in non-blacks, a finding similar to the smaii effect of angio-
tensin converting enzyme inhibitors in blacks.

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 neonatal morbidity and death when adminis-
tered to pregnant women. Several dozen cases have been

COZAAR®
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COZAAR® (Losartan Potassium Tablets)
reported in the world Iitemture_ in patients who were taking

verting enzy hen p! yis
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 neonatat injury, including

COZAAR® (Losartan Potassium Tablets)

Drug Interactions

No significant drug-drug phar inetic int ions have
been found in i ion studies with hydroch ,
digoxin, warfarin, cimetidine and phenobarbi (See CLINI-
CAL PHARMACOLOGY, Drug I ions.} Potent inhibi

S
of cytochrome P450 3A4 and 2C9 have not been studied clini-
cally but in vitro studies show significant inhibition of the for-

of the active metabolite by inhibitors of P450 3A4
{ketoconazole, troleandomycin, gestodene), or P450 2C9 (sul-
fanh

hyj skutl hy iasia, anuria, or
irreversible renal failure, and death. Oligohydramnios has
also been reported, presumably resulting from d d

fetal renal function; oligohydramnios in this setting has been
associated with fetal limb contractures, craniofacial deforma-
tion, and hypoplastic lung development. Prematurity, intra-
uterine growth retardation, and patent ductus arteriosus have
also been reported, although it is not clear whether these
occufrences were due to expostre to the drug.

These adverse effects da not appear to have resulted from
intrauterine drug exposure that has been limited to the firsttri-
mester.

Mothers whose embryos and fetuses are exposed to an
angiotensin Il receptor antagonist only during the first trimes-
ter should be so informed. N hell hen i

le) and nearly plete 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 been examined.

As with other drugs that black angiotensin il or its effects,
cor i use of pe ium-sparing diuretics {e.g.,
spironolactone, triamterene, amiloride), potassium supple-
ments, or salt substitutes containing potassium may lead to

Al when pa s inserum p
"become pregnant, physicians should have the patient discon- N . .
tinue the use of COZAAR as soon as possible. Carcil is, Mi h of Fertility
Rarely (probably less often than once in every th t P was not inogenic when admini:
pregnancies), no afternative to an’ i in p tered at imally tol dd to rats and mice for 105
antagonist will be found. In these rare cases, the mothers  and92 weeks, respectively. Female rats given the highest dose
should ised of the ial h ds to their fetuses, (270 mg/kg/iday) had a slightly higher incidence of pancreatic

and seria! ultrasound examinations Should be performed to
assess the intraamniotic environment. .

i oligohydramnios is observed, COZAAR shoiild be discon-
tinued unless it is considered life-saving for the mother: Con-
traction stress testing (CST), 8. non-stress; test. (NST), or
biophysical profiling (BPP} may be appropriate, depending
upon the week of pregnancy. Patients and icians should
be aware, h. A ligohydratnnios may_not sppear
until after the fetus has sustained irreversible injury.y oo

Infants with -histories .of .in - utero.. exposure - to  an
i in i l ist should be closely observed
for hyp i liguria, and hyperk i figuria occurs,
attention should be directed toward support of blood pressure
and renal perfusion. Exchange transfusion or di lysis may be
required as means of reversing hyp ion and/or substi
ing for disordered renal function. -

Losartan potassium has been shown to produce adverse
effects in rat fot and including d d ly
weight, delayed physical and behavioral development, mor-
tality and renal toxicity. With the ion of | weight

acinar adi The y d dosages (270 mg/

kg/day in rats, 200 mg/kg/day in mice) provid Y i
for 1 and. its ph logically active

metabolite that were approximately 160- and 90-times (rats)

and 30- and 15-times (mice) the p of a 50 kg hu
given 100 mg per day. - S TS R Tt

Lk p iumwas ive in the mi { 9
esis and V-79 fian coll is assays and in the

in vitro alkaline etution and in vitro and in vivo chromosomat
aberration assays. In addition, the active metabolite shawed
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 approxi ly 150 mg/kg/day. The admini: ion of
toxic dosage levels in females (3007200 mg/kg/day) was asso-
ciated with a significant (p<0.05) decrease in the number of
corpora k /i , " impl ffemale, and live fetuses/
femaLte a‘t,f C»soction.. At 100 nwdav only a decrease in the

gain (which was affected st doses as low as 10 mgkg/day),
doses associated with these effects ded 25 mgikghday
{approximately three .times the maximum recom;

human dose of 100 mg on a mg/m2 basis), These findings are
attributed to drug exposure in late gestation and during lacta-
tion. Significant levels of losartan and its active metabolite
waere shown to be present in rat fetal plasma during late gesta-
tion and in rat milk. - . el -

was observed. The relation-
ship of these findings to d g-ti is in since
there was no effect at these dosage levels on impl. /preg

nant female, p post- ion loss, or live
litter at parturition. In nonpregnant rats dosed at 135 mgkg/
day for 7 days, systemic exposure (AUCs) for losartan and its
active bolite were d ly 66 and 26 times the
exposure achieved in man at the maximum recommended
human daily dosage (100 mg).

Hyp — Volume-Depleted Patients Tl
In patients who are i larly vol depleted (e.g., N
those treated with diuretics), ic hyp ionmay f

Symp
occur after initiation of therapy with COZAAR. Thesa condi-
tions should be corrected prior to administration of COZAAR,
or a lower starting dose should be used {see DOSAGE AND
ADMINISTRATION}).
PRECAUTIONS -
General
Impaired Hepatic Function . ‘

Based on pharmacokinetic data which demonstrate signifi-
cantly 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), -
Hypersensitivity. See ADVERSE REACTIONS, Post-Market-
ing Experience.

Impaired Renal Function

As a conseq of inhibiting the reni gil in-aldo-
sterone systemn, changes in renal function have been reported
in susceptible individuals treated with COZAAR; 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 reni i in-ald Y e.g., i
with severe congestive heart failure), treatment with angio-
tensin 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 COZAAR.

In studies of ACE inhibitors in patients with unilateral or
bitateral renat artery stenosis, increases in serum creatinine or
BUN have been 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 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 resuited 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.

HE iy [RLENNN N [

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

Nursing Mothers

it is not known whether losartan is excretéd 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

Safety and effectiveness in pediatric patients have not been
established.
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 overal
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 essential hypertension and 4058 patients/
subjects overall. Over 1200 patients were treated for over 6
months and more than 800 for over one year. In general, treat-
ment with COZAAR was well-tolerated. The overall incidence
of adverse experiences reported with COZAAR 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 COZAAR and 3.7 percent of patients
given placebo.

The following table of adverse events is based on four 6-12
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

|
|




COZAAR® {Losartan Potassium Tablets)

patients treated with losartan and that were more frequent on
losartan than placebo.
Losartan Placebo
.(n-‘I‘075) . {n=334)

7882909 A Ry

COZAAR0 (Losartan Potassium Tablets}

Limited data are mnlable in regard 10 overdosage in]
humans. Tho most |1mly of ge woul
be h and dia; bradycardia could
from Y theti (vagal) imuiation. If

ion should occur, supportive treatment should b.

lLis
i tad.

Digestive
Diarrhea 24 21
Dyspepsia 1.3 1.2
Musculoskeletal
Cramp, muscle 1.1 0.3
Myalgia 1.0 09
Pain, back 18 1.2
Pain, leg 1.0 0.0
Nervous System/Psychiatric
Dizziness 35 2.1
tnsomnia 1.4 0.6
Respiratory
Congestion, nasal 2.0 1.2
Cough 3.4 33
Infection, upper respiratory 79 6.9
Sinus disorder 15 1.2
Sinusitis 1.0 0.3

The following adverse events were'alsa reported at 8 rate of
1% or greater in patlents treated wnh Oosanan but were as, or

Naither losartan nor its active metabolite can be removed
by hemodialysis.

DOSAGE AND ADMINISTRATION

The usual starting dose of COZAAR usso mg once daily, with
25 mg used in pati with of i
lar volume {e.g., patients treated with diuretics) {see WARN-
INGS. Hypotension — Volume-Depleted Patiants) and
patients with a history of hepatic impairment {see PRECAU-
TIONS, Generaf). COZAAR can be administered once or twice
daily with total daily doses ranging from 25 mg to 100 mg.

If the anuhypenenswe effect measured at (rough using
once-a-day dosing is inadequate, a twice-a-day regimen atthe
same total daily dose or an increase in dose may give a more
satisfactory response.

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

No initial d is y for eiderly
pauems or for pamnts with renal impairment, including

more frequent, inthe p bo group:
swellmg, abdominal pain, chest pam, nausea, headache, phar-
yngitis.

Adverse events octurred at abou! the same rates in men
and older and young and black and non-  HOW SUPPLIED
black patients. -

A patient with known hypersoﬂsmvnyto nspmn and penicii-
lin, when trested with COZAAR, was withdrawn from study
due to swelling of the lips and eyelids and facial rash, reported
as angioedema, which reti to nocmalsmysaflaf therapy
wasdiscontinued. " ., .

Superficial peeling of palms
one subject. oo s

' N,

1n addition to the advevse events 8, potentially impor-
tant events that occurred in at least two patlemslsub)ects
exposed to losartan or other ad events that 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 Whale facial edema, fever, orthostatic

effects, syncope; Ca lar: angina p i second
degree AV block, CVA, i i diat i ion,
arrhythmnas mcludmg amal ﬁhnllanon, palpnanon smus
i bnllatlon, i i ipation, dental pain, dry
mouth, ﬂatulenee, gastrms vomning, Homatolog:c anemia;

Metabolic: gout, #; arm pain, hip pam, joint

swelling, knee pain, musculoskeletal pmn,shoulder pam stiff-
ness, arthralgia, nrthnﬂs, ﬁt. Y muscle

COZAAR may be administered with ather anhhypenenslve
COZAAR may be ndnumsterodmthorvmhouﬂood

No. 3612 — Tablets COZAAR, 25 mg, are hght gmn, tear-
drop-shaped, film-costed tablets with code MRK on’ um stdo -
and 951 on the other, They are supplied as follows: - - -

NDC 0006-0951 Sdm«ofusebduhsofso

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

NDC 0006-0951-58 unit of use bottlesahoo

(6505-01-414-4059, 25 mg 100's} ~ °

NDC 0006-0951 Zﬁumtdosupaclmgesoﬂoo ;

(6505-01-414-4063, 25 mg individually sealed 100°8).3: 0

No. 3613 — Tablets COZAAR, 50 mg, are green, teardrop-
shaped, film-coated tablets with code MRK 952 “ofi orie side
and COZAAR on the other. They are supplied asfollows

NDC 0006-0952-31 unit of use bottles of 30~

(6505-01-414-4062, 50 mg 30's}

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

{6505-01-414-4060, 50 mg 90's)

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

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

NDC 0006-0952-28 uniit dose packages of 100 7"

(6505-01-414-4061, 50 mg individually seated 100'5) v

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

No. 6536 — Tablets COZAAR, 100 mg, are dark green, tear-

Nervous Sy i iety disorder, ataxia,
confusion, depressaon dream obnomwllty, hypesthesia,
decreased libido, memory impairment, migraine, nervous-
ness, p hesi penpheral pathy, panic disord:
sleep tternor, igo; Respiratory: dvs-
pnea, brcnchms, pharyngnl dusoomfon, eplstaxls, rhinitis,

p Y g Skin: dry skin,

hy i hy flushi; h itivity, pruritus,
rash, sweatlng. umcana, SpeculSenses blurred vision, burn-
ing/stinging in the eye, conjunctivitis, taste perversion, tinni-
tus, decrease invisual acuity; Umgamtal impotence, nocturia,
urinary freq y. urinary tract inf
Post-Marketing Experience

The following additional adverse reactions have been
reported in post-marketing experience: Hypersensitivity:
Angioedema (involving 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; Diges-
tive: Hepatitis (reported rarely}).

Hyperkalemia has been reported.

Laboratory Test Findings
In controlled clinical trials, clinically important changes in
standard laboratory parameters were rarely associated with
administration of COZAAR.
Creatinine, Blood Urea Nitrogen: Minor increases in blood
ureanitrogen (BUN)orsarumcreatmmeweraobserved inless
with

than 0.1 t of p ial hypertension
treated wnh COZAAR alone.

‘and H it: Small d inh gl
bm and h it {mean d of app ly

0.11 grams percent and 0.09 volume percent, lespectwely)
occurred frequently in patients treated with COZAAR alone,
but were rarely of clinical importance. No patients were dis-
continued due to anemia.

Liver Fi ion Tasts: O ional of liver enzy
and/or serum bilirubin have occurred. in patients with essen-
tial hypertension treated with COZAAR alons, 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.

drop-shaped film-coated tablets with code 960 on one side
and MRK on the other. They are supplied as follows:

NDC 0006-0960-31 unit of use bottles of 30

NDC 0006-0960-58 unit of use bottles of 100

NDC 0006-0960-28 unit dose packages of 100. 3
Storage 4

Store at 25°C (7T°F); excursions permitted to’ 15-30°C
(59-86°F} {see USP Controlled Room Temperature]. Keep wn’
tainer tightly closed. Protect from light.

€3 MERCK & CO., INC., West Poin, PA 13486, USA

by:
DU PONT
PHARMA Wilmington, DE 19880 USA

issued August 1998
Printed in USA
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DIVISION OF CARDIO-RENAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #: 20-386 REVIEW DATE: 11-MAY-98 REVISED DATE: 03-JUNE-98
SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE

SCS-008 - 18-DEC-97 19-DEC-97 24-DEC-97

SCS-008 (BC) 16-MAR-97 17-MAR-97 19-MAR-97

NAME & ADDRESS OF APPLICANT

Merck Research Laboratories
Merck & Co. Inc. -

West Point, PA 19486 Telephone: 610-397-2310

DRUG PRODUCT NAME

Proprietary: COZAAR
Nonproprietary/USAN: Losartan Potassium
Code Name/#: MK-954; DuP-753; 1-158,086; L.-158,086-005H;E-3340

Chem.Type/Ther.Class: 18

Supplement Provides For:

the addition of 100 mg tablet strength.

PHARMACOL. CATEGORY/INDICATION:

An angiotensin II receptor agonist; said to reduce systolic and diastolic
blood pressure in patients with mild to moderate essential hypertension.

DOSAGE FORM: tablets STRENGTH: 20, 50 and 100 mg
ROUTE OF ADMINISTRATION: ORAL DISPENSED: Rx
CHEMICAL NAME: 2-butyl-4-chloro-1[[2’- (1H-tetrazol-5-y1)-[1,1’-

biphenyl] ~4-yl] -methyl] -1H-imidazole-5-methanol,
monopotassium salt.

CAS #: 124750-99-8

227722

MOLECULAR FORMULA: C,,H,,C1KN.O " MOLECULAR WEIGHT: 461.01

STRUCTURAL FORMULA:

CH,0H
Cl

N—CH,




e

NDA 20-386 MERCK
SUPPORTING DOCUMENTS:
None.
RELATED DOCUMENTS:
None.
CONSULTS :
None.

REMARKS /COMMENTS :

)

cozaar ) 2

-

The supplement is approvable but the applicant should keep the same dissolution
specifications as approved for 25 and 50 mg tablets.

CONCLUSIONS & RECOMMENDATIONS:

Biopharm has recommended that the dissolution specifications proposed by the

applicant are not acceptable.

dissolution testing ory

Since all the batches are passing at

dissolution testing, there ig no basis for

setting a different specification for the 100 mg tablets. Based on the dissolution
data submitted by the applicant, the following dissolution and medium specifications

are recommended:

‘Medium:
Method:

Specifications:

The applicant should be requested to consider using the following storage statement
in the "How Supplied" section of the Package Insert and on the immediate container

labels:

"Store at 25°C(77°F); excursions permitted to 15-30°C(59-86°F). [see USP
Controlled Room Temperature] Keep container tightly closed. Protect from light"

If space on the immediate container is limited, either of the following statements
is acceptable provided the full statement (as above) appears on the outer carton and

in the package insert:

"Store at 25°C(77°F) ; excursions 15-30°C(59-86°F) . Keep container tightly closed.

Protect from light"

or

"Store at 25°C(77°F); (see insert). Keep container tightly closed. Protect from

light™

cc:
Orig. NDA
HFD-110/Division File
HFD-110/Ram Mittal/date
HFD-110/CSO

R/D Init by: JSho:;t/I%l

é/]{,/ci%

T
Ramsharan D. Mittal Ph.D., Review Chemist

filename: C:\NDA\20386\20386SCM.008



DIVISION OF CARDIO-RENAIL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #: 20-386 REVIEW DATE: 23-OCT-98
SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
SCS-008 (AF) 03-SEP-98 04-SEP-98 04 -SEP-98
(Amendment)
NAME & ADDRESS OF APPLICANT

Merck Research Laboratories

Merck & Co. Inc.

West Point, PA 19486 Telephone: 610-397-2310
DRUG PRODUCT NAME

Proprietary: COZAAR

Nonproprietary/USAN: Losartan Potassium

Code Name/#: MK-954; DuP-753; 1-158, 086; L-158,086-005H;E-3340

Chem.Type/Ther.Class: 18

Amendment to Supplement Provides For:

the revision of the dissolution specifications and storage statements in the
package circular in response to the Agency’s approvable letter of June 11, 1998.

PHARMACOL. CATEGORY/INDICATION:

An angiotensin II receptor agonist; said to reduce systolic and diastolic
blood pressure in patients with mild to moderate essential hypertension.

DOSAGE FORM: tablets STRENGTH: 20,

ROUTE OF ADMINISTRATION: ORAL DISPENSED: Rx

CHEMICAL NAME: 2—butyl—4—chloro—l[[2’~(lH—tetrazol-S—yl)—[1,1’—
biphenyl]—4—yl]—methyl]—1H-imidazole—5—methanol,
monopotassium salt.

CAS #: 124750-99-8

MOLECULAR FORMULA: C,,H,,C1KN.O MOLECULAR WEIGHT:

STRUCTURAL FORMULA:

CH,OH
cl

PJ**:EE

50 and 100 mg

461.01



N ,)

NDA 20-386 MERCK COZAAR
SUPPORTING DOCUMENTS :
None.
RELATED DOCUMENTS:
None.
CONSULTS:
None.
REMARKS /COMMENTS :

Storage statement in the Paste-up of the circular is acceptable.

CONCLUSIONS & RECOMMENDATIONS:

Satisfactory. The supplement may be approved.

cC:

Orig. NDA l\l
HFD-110/Division File lb
HFD-110/Ram Mittal/date

HFD-110/CSO T~

>

Ramsharan D. Mittal Ph.D., Review Chemist
R/D Init by: KSrinivasachar’ filename: C:\NDA\20386\20386AF.008

lsifmb“
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LI AL PHARMACOLOGY AND
BIOPHARMACEUTICS REVIE
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NDA: 20-386 (Supplement SCS-008) SUBMISSION DATES: December 18, 1997
COZAAR® (Losartan Potassium) Tablets (100 mg) (Consult to OCPB - 4/ 14/98)

MERCK RESEARCH LABORATORIES. REVIEWER: Emmanuel O, Fadiran, Ph.D.

TYPE OF SUBMISSION: NDA SUPPLEMENT

__._____~—_—_——__—___.——_____——_~‘__—.—
————‘——-——-———,,______—__—__—___—____-._________._____

dose. The sponsor proposed a dissolution specification of” __in the NDA

but Agency approved: _The sponsor now intends to market the 100 mg

tablet formulation and has Tequested for a different dissolution specification based on stability

data from the original NDA Supplemented with up to and including 36 months data on the 100
g tablet. The sponsor claimed that using the approved specification for the 100 mg tablet

-

formulation, the initial dissolution data (Table 1) indicate that

would be required for two of the four lots in which twelve tablets were tested. Based on these
data the sponsor requests for a specification of — —for the 100 mg tablet.

COMMENTS TO BE SENT TO THE FIRM:
Since all the batches are passing at the” _ _,dissolution testing or” _ )
dissolution testing, there is no basis set a different specification for the 100 mg tablet,

Medium:
Method: .
Specifications: ]



/ _
ISl T spgs
Emménug O. Fadiran, Ph.D.
Division of Pharmaceutical Evaluation I

FT Initialed by A. Parekh, Ph.D. --Z-ccememo l— S_l A

514)9
cc: NDA 20-386,(HFD-11Q, HFD-860 (Fadiran), Short (Chemist Team Leader, HFD-110),
CDR (Attn: Barbara Murphy). MYl
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NDA: 20-386 (Supplement SCS-008) ~ SUBMISSION DATES: December 18, 1997
COZAAR® (Losartan Potassium) Tablets (100 mg ) (Consult to OCPB - 4/14/98)" ~

MERCK RESEARCH LABORATORIES. REVIEWER: Emmanuel O, Fadiran, Ph.D.

TYPE OF SUBMISSION: CORRECTION OF RECOMMENDATIO

_—-——-———-—._.—..—.——.———.—_—.—._————__———-———-——.—-—_——._——._—
__.._——..————.._.___—_.-—.——————.———_—.—.—.——_——_—_—__.______ .

BACKGROUND: Losartan (COZAAR® tablet) is an angiotensin II receptor (AT)) antagonist
approved for the treatment of hypertension. Three strengths of the formulation were approved
(25, 50 and 100 mg) but the sponsor decided not to market the 100 mg formulation at the time
approval. The formula for the 100 mg tablet is a weight multiple of the'approged 25 and 50
mg tablets. The core tablets for the three tablet strengths are prepared from af of
the same formula composition and the core tablet weight is adjusted to obtain the appropriate
dose. The sponsor proposed a dissolution specification of/ ™ _jn the NDA
but Agency approvegi(/ _The sponsor now intends to market the 100 mg
tablet formulation and has requested for a different dissolution specification based on stability
data from the original NDA supplemented with up to and including 36 months data on the 100
mg tablet. The sponsor claimed that using the approved specification for the 100 mg tablet
formulation, the initial dissolution data (Table 1) indicate that| . _(issolution testing
would be required in two of the ten lots where 6 tablets were tested and/ ™ ~_testing
would be required for two of the four lots in which twelve tablets were tested. Based on these
data the sponsor requests for a specification of(~ __for the 100 mg tablet.

COMMENTS TO BE SENT TO THE FIRM: SR
Since all the batches are passing at the _ dissolution t'esting"orr _
dissolution tesﬁng, there is no basis set a different specification for the 100 mg tablet.

DISSOLUTION: Based on the dissolution data submitted by the sponsor, the approyed
dissolution medium and specifications should be: ¢ ergme T o
Medium:/” - v ‘
Method: - o B )
Specifications: )
RECOMMENDATION:
The Division of Pharmaceutical Evaluatiop I has reviewed the sponsor’s supplement to the
NDA and recommends that the dissolution specification for the 100 mg tablet should

__AS STATED IN THE REVIEW DATED 5/4/98).

L d

~
o



FT Initialed by A. Parekh, Ph.D

/

Division of Pharmaceutical Evaluation I

/s

~

- s/Pha1r

cc: NDA 20-386, HFD-110, HFD-860 (Fadlran), Short (Chemist Team Leader, HFD-110),

CDR (Attn Barbara Murphy).

-
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N 0CT 13 1998
RHPM Review of Labeling
NDA: 20-386/SCS-008 Cozaar (losartan potassium) Tablets
Date of submission: September 3, 1998
Date of receipt: September 4, 1998

Applicant: - Merck Research Laboratories

Background: SCS-008 provides for a 100 mg tablet strength of Cozaar (losartan potassium)
Tablets. Merck has submitted final printed labeling in response to the June 11, 1998 approvable
letter signed by Dr. Srinivasachar.

The approvable letter included a request for a revised dissolution specification, and asked the
firm to consider using the following storage statement in the HOW SUPPLIED section of the
package insert and on the immediate container labels:

“Store at 25° C (77° F); excursions permitted to 15-30° C (59-86° F) [see USP Controlled
Room Temperature]. Keep container tightly closed. Protect from light.”

If space on the immediate container is limited, either of the following statements is acceptable
provided the full statement (as above) appears on the outer carton and in the package insert:

“Store at 25° C (77° F); excursions 15-30° C (59-86° F). Keep container tightly closed.
Protect from light.” Or . e

“Store at 25° C (77° F); (see insert). Keep container tightly closed. Protect from light.”
Review: The submitted final printed labeling has been revised as follows:

DESCRIPTION:

The first sentence of the fifth paragraph has been revised to include 100 mg; it now reads,
“COZAAR is available for oral administration containing either 25 mg, 50 mg, or 100 mg
of losartan potassium ...”

The single sentence in the sixth paragraph has been revised to add information on the 100
mg tablet; it now reads, “COZAAR 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. .
The DESCRIPTION section of COZAAR does not include the type of dosage form, as
described in the regulations (21 CFR 201.57 (a)(ii). Upon review, neither does the |
package insert for HYZAAR. I called Dr. Jeffrey White on September 11, 1998, and
asked him to include the type of dosage form (tablets) in the DESCRIPTION section of



(5

=

the package inserts for COZAAR and HYZAAR. He said that it will be added in the next
labeling supplements for which they have not already printed labeling.

HOW SUPPLIED:
Information on the 100 mg tablets has been added.

Storage: The storage statement has been revised to now read, “Store at 25° C (77° F);

excursions permitted to 15-30° C (59-86° F)[see USP Controlled Room Temperature].
Keep container tightly closed. Protect from light.”

The submission also contains labels for unit of use bottles of 30 and 100, and unit dose packages
of 100 tablets. The storage statement on these labels is “Store at controlled room temperature,
15-30° C (59-86° F). Keep container tightly closed. Protect from light.”

Recommendation: The final printed package insert includes the information that was in the
draft labeling in the original submission, along with a revised storage statement. The firm has
not revised the storage statements on the bottles yet, but will do so as existing stocks are
depleted. The following should be included in the approval letter:

We note that you will change the storage statement on your container labels as existing stock
is depleted to read “Store at 25° C (77° F); excursions permitted to 15-30° C (59-86° F) [see
USP Controlled Room Temperature]. Keep container tightly closed. Protect from light.”

Please describe this change in your next annual report, as provided for under 21 CFR
314.70(d)(3), an editorial or similar minor change in labeling.

The firm has agreed to the dissolution spegification in the approvable letter. I recommend that
an approval letter issue.

Kathlekn F. Bongiovanni

cc: NDA 20-386/S-008
HFD-110
HF-2/MedWatch
HFD-110/KBongiovanni
HFD-110/SBenton
kb/9/11/98.



