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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
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Food and Drug Administration
Rockville MD 20857

NDA 20-387/S-006 AUG 24 1998

Merck Reserch Laboratories
Aftention: Jeffrey R. White, M.D.
Sumneytown Pike, P.O. Box 4
BLA-20

West Point, PA 19486

Dear Dr. White:
Please refer to your October 20, 1997 supplemental new drug application submitted under section 505(b)

of the Federal Food, Drug, and Cosmetic Act for Hyzaar (losartan potassium hydrochlorothiazide)
50/12.5 mg Tablets.

We acknowledge receipt of your submission dated July 23, 1998.

This supplemental new drug application provides for final printed labeling revised as follows:

DOSAGE AND ADMINISTRATION:
The second paragraph has been revised to read: "Hydrochlorothiazide is effective in doses of
12.5 to 50 mg once daily and can be given at doses of 12.5 to 256 mg as HYZAAR."

We have completed the review of this supplemental application 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 July 23, 1998 submission. Accordingly, the
supplemental application is 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.

If you have any questions, please contact:

Ms. Kathleen Bongiovanni
Regulatory Health Project Manager
(301) 594-5300

Sincerely yours,

/8y vlalag

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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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville MD 20857

NDA 19-221/S-024 -
19-778/S-028 JAN ~7 1908
20-387/S-006

Merck Research Laboratories
Attention: Larry P. Bell, M.D.
Sumneytown Pike

West Point, PA 19486

Dear Dr. Bell:

Please refer to your October 20, 1997 supplemental new drug applications submitted under
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Vaseretic (enalapril
maleate/hydrochlorothiazide) Tablets (NDA 19-221), Prinzide (lisinopril/hydro-
chlorothiazide) Tablets (NDA 19-778), and Hyzaar (losartan potassium/hydrochlorothiazide)
Tablets (NDA 20-387).

The supplemental applications provide for draft labeling revised as follows:

DOSAGE AND ADMINISTRATION:

The second sentence has been revised to read “The usual dosage range of enalapril is 10
to 40 mg per day administered in a single or two divided doses; hydrochlorothiazide is
effective in doses of 12.5 to 50 mg daily.” The following sentence has been added:
“Patients usually do not require doses of hydrochlorothiazide in excess of 50 mg daily
when combined with other antihypertensive agents.”

We have completed the review of these applications as submitted with draft labeling, and they

are approvable. Before these applications may be approved, however, it will be necessary for
you to submit final printed labeling revised as follows:

Please delete the sentence, “Patients usually do not require doses of hydrochlorothiazide
in excess of 50 mg when combined with other antihypertensive agents.”

Please submit 20 copies of the printed labels and other labeling, ten of which are individually
mounted on heavy weight paper or similar material.

If additional information relating to the safety or effectiveness of these drugs becomes available,
revision of the labeling may be required.

Within 10 days after the date of this letter, you are required to amend these applications, 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 these
applications.
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If you have any questions, please contact:

Ms. Kathleen Bongiovanni
Regulatory Health Project Manager

Telephone:

ce:

~ TTHFD-110
HFD-92/DDM-DIAB
DISTRICT OFFICE

HFD-40/DDMAC (with labeling)

HFD-110/KBongiovanni

sb/12/24/97;1/6/98

R/D: RMittal/12/24/97
JShort/12/24/97
SZimmerman/12/29/97
RWolters/12/29/97
JKoerner/12/29/97
AProakis/1/5/98
CResnick/1/5/98
KKnudsen/1/5/98
CGanley/12/29/97
SChen/12/29/97
NMorgenstern/1/6/98

Approval Date:19-221
19-778
20-387

APPROVABLE (AE)

- 10/31/86
- 2/16/89
- 4/28/95

2y

(301) 594-5334

Sincerely yours,

/S/ 2 4r

Raymond J. Lipicky, M.D.

Director

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

Center for Drug Evaluation and Research
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MERCK & CO, INC.
West Point, PA 19486, USA

HYZAAR®

(LOSARTAN POTASSIUM-
HYOROCHLOROTHIAZIDE TABLETS)

USE IN PREGNANCY

When usad in pregnancy dunng the second und tlnrd
trimesters, drugs that act di ty on the

HYZAAR® (Losartan Potassium-Hydrochlorothiazide Tablets) *

tor. The active metabaolite is 10 to 40 times more potent by
weight thanlosartan and app tobear N
petitive inhibitor of the AT, receptor.

Neither losartan nor its active metabolite inhibits ACE
(kininase ll, the enzyme that converts angiotensini to
angiotensin Il and degrades bradykinin); nor do they bindto or
block other hormone receptors or ion channels known to be
|mponant incardiovascular regulallon

drochlorothiazide is a thiazid ic. Thiazides affect
lhe renal tubular mech of el lyte reab ion,
directly ir ion of di and chlorid
approximately aquuvalenl amounts lnduectlv, lha d|ule|vc
action of hydrochlorothi e, with

consequent increases in plasma renin actmty. increases in
aldosterone secretion, mcreases in urinary polussmm loss,
anddecreasesin sesum pr n. The renii tink
is mediated by ang inll, so dminis ion of an
angiotensin Il receptor antagonist tends to reverse the potas-
sium loss associated with these diuretics,

tensin system can cause injury and even death to tho The mech of the antihyp effect of thiazides is

developing fetus. When pregnancy is detected, HYZAAR unknown.

should be d-scommued as 500N as possuble. See WARN- Pharmacokinetics

INGS: F y and Gengral

Losartan Potassium
DESCRIPTION Losartan is an orally active agent that undergoes substantial
. . Py . first-pass metabaolism bv cytochrome P450 enzymes. it is con-

o ZAARC osaran potassiumavdrachloratiardel. com L s carboeyhc acid metabolte e

diuretic, hydrochlormhiazida.

Losartan potassium, 8 non-peptide molecule, is chemically
dascnbad as 2 butyl l-chlonﬂ -{p-{o-1H-tetrazol-S-ylphe-
salt. its
empmcal 1ormulu is C23H23CIKNGO, and its structural formula

. - S
g~

e

Losartan potassium is 8 white to off-white free-flowing crys-
talline powder with a molecular weight of 461.01. It is freely

luble in water, soluble in alcohols, ang slightly soluble in
common organic solvents, such as acetonitrile and methy!
ethyl ketone.

Oxidation of the 5-hydroxymethy! group on the imidazole
ring results in the active metabolite of losartan.

Hydrochlorothlaztde rs 6-ch|orov3 4-dihydro-2H-1,2,4-ben-

hiadiazi 1,1-dioxide. Its empirical for-
mulais C7HgC|N304S; and its structural formula is:

RV
NH,SO.

c. J

H

Hydrochlorothiazide is & white, or practically white, crystal-
line powder with a molecutar weight of 297.74, which is
slightly soluble in water, but freely soluble in sodium hydrox-
ide solution.
HYZAAR is ilable for oral

H

containing
i, L i

1or most of the angictensin Il receptor antago-
nism that follows losartan treatment. The terminal half-life of
losartan is about 2 hours and of the metabolite is sbout 6-9
hours. The pharmacokinetics of losartan and its active metab-
olite are linear with oral losartan doses up to 200 mg and do
not change over time. Neither losartan nor its metabolite accu-
mulate in plasma upon repeated once-daily dosing.
Following oral administration, losartan is well absorbed
(bas-ed on absorption of radiolabeled Iosarlun) and undergoes
ial Frsl-pass bolism; the bi ilability
of fosartan is approximataly 33%. Abom 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 m 1 hour and in 3-4 hours,
ivety. While il ations of losar-
tanund its acnve. boli aro PProxi ly equal, the AUC
of the metabolite is about 4 times as grest as thnt of losartan. A
meat slows absorption of losartan and decreases its Cpy, but
has only minor effacts 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 slbumin, with plasma irae l'rlc-

tions of 1.3% and 0.2%, respectively. Plasma p
constant over the concentration renge uchteved with rscom
mended doses. Studies in rats indi that |

the blood-brain barrier poorly, if at all.

Losartan metabolites have been identified in human plasma
and urine. In addition to the active carboxylic acid metabolite,
several inactive mstabolnes are formed. Following oul and
-ntravenous drini: uuou of HC-labeled losartan p

| ity is pﬂmanly annbutnd to
losartan and its actlve bolite. /n that
cytochrome P450 2C9 and 3A4 are mvolved in lha bootrlnsfor~
mation of losartan to its 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 volume of distribution of losartan is about 34 liters and
of the active maetabolite is about 12 liters. Total plasma clear-
ance of losartan and the active metabolite is about 600 mL/
min and 50 mUmin, respectively, with renal clearance of
about 75 mlimin and 25 mi/min, respectively. When losartan
is administered orally, about 4% of the dose is excreted
unchanged in the urine and about 6% is excreted In urine as

50 mg of losanan pousnum, 12. 5 mg o
and the fi ] ystalline cellu-
lose, lactose hyd latinized starch, m
stearate, hydroxypvopyl collulose, hydroxypropyl mmhylcaL
lulose, titanium dioxide and D&C yellow No. 10 alt

active F bolite. Biliary excretion oontnbutes tothe ohmina-
tion of losartan and its ing oral C-label

losartan, about 35% of redioactivity is rscovorad in the urine
und -boul SD% inthe feces. Following an intravenous dose of

lake.
HYZAAR contains 4.24 mg (0.108 mEq) of

label about 45% of radioactivity is recovered in
the urine and 50% inthe feces.

CUNICAL PHARMACOLOGY
Mechanism of Action

Angiotensin Il [fovmod from angiotensin | in a reaction cata-
lyzed by angi yme (ACE, ki m,is

a potent vasoconstrictor, the pnmurv vasoactive hormone of
the renm-angmmnsm syﬂom and an important component in
the Y Yp It also stimul akdo-

secretion by the ad | cortex. Lossrtan and its prin-
c»pal asctive mclabolnl block the vasoc?ns(nctor and

ot Py 1
P

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

Geriatric and der: Losartan ph have
been investigated in the elderlv (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 female
hyporlensnves as male hypenansivu, but concentrations of
the acnve metabolite were similar in males snd fomales.

g effects of Ll i Race: Pharm ic diff dus to race have not
blocking the binding g of g in I to the AT, receptor been studied.
foundin many tissues, (e.g., 1 h muscle, Renal Insufficiency: Plasmo oonoontrahona of lossrtan are
gland) There is siso an AT, roceptor 1ound in many tissuesbut  not altered in pati with bove 30 ml/
it is not known to be i lar homeo-  min. In pati with Iower ini | AUC. are
stasis. Both josartan and its prmcipal active metabolite donot  about 50% greater and are doubled in b dialysi

exhibit any partisl agonist activity at the AT, receptor and have
much grester affinity (nbout 100Mold) Ior :m AT, receptor
than for the AT, in vitro dicate that
losartanis s rovcrslblo competitive inhibitor 01 the AT, recep-

stered trademark of EX. du Pont de Nemours end Company,
Wil nunrlon, Delawnre, USA
COPYRIGHT © MERCK & CO., Inc., 1995
Point, PA, USA
Al rights reserved

Plasma concentrations of the active metabolite are not signifi-
cantly shered in patients with renal impairment of in hemodi-
alysis patients. Neither losartan nor its active metabolite can
ba removed by hemodialysis.

Hepatic Insufficiency: Following ora! administration in
patients with mild to moderate sicoholic 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 voluntesrs. Compered to normal subjects the total



HYZAAR® {Losartan Potassium-Hydrochlorothiazide Tablets)

plasma clearance of losartan in patients with hepatic insuffi-
ciency was about 50% lower and the oral bicavailability was
about 2-times higher. The lower starting dose of losartan rec-
ommended for use in patients with hepatic impairment can-
not be given using HYZAAR. lts use in such patients as a
means of losartan titration is, therefore, not recommended
(see DOSAGE AND ADMINISTRATION).
Drug Interactions
L osartan Potassium

Losartan, administered for 12 days, did not affect the phar-
macokinetics or pharmacodynamics of a single dose of war-
farin. Losantan 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 phavmacokmencs of its active metabolite. Coad»
ministration of losartan and pl barbital led to a red:
of about 20% in the AUC of losartan and that of its active
metabolite. Convevslon of losantan to its acnve metabolite
after intravenous ad ion is not aff d by ketocona-
zole, an inhibitor of P450 3A4. There is no pharmacokinetic
interaction between losartan and hydrochiorothiazide.

Hydrochlorothiazide
After oral administration of hydrochlorothiazide, diuresis
begins within 2 hours, peaks in about 4 hours and lasts about 6 H YZAAR®
to 12hours. (LOSARTAN POTASSIUM-

Hydrochlorothiazide is not metabolized but is eliminated HYDROCHLOROTHIAZIDE TABLETS)
capidly by the kidney. When plasima levels have been followed

for at least 24 hours, the plasma half-life has been observed to ircular N

vary between 5.6 and 14 8 hours, At least 61 percent of the oral Circular Number 2%%%"%
dose is eliminated unchanged within 24 hours. Hydrochloro-

thiazide crosses the placental but not the blood-brain barrier

and is excreted in breast milk.

Pharmacodynamics and Clinical Effects

Losartan Potassium

Losartan inhibits the pressor effect of angiatensin Il (as well
as angiotensin ) infusions. A dose of 100 mg inhibits the pres-
sor effect by about 85% at peak with 25-40% in ion persist- HYZAAR@
ing for 24 hours. Removal of the negative feedback of
angiotensin l causes a 2-3 fold rise in plasma renin activity {LOSARTAN POTASSIUM-
and consequent rise in angi in Il plasma in HYDROCHLOROQTHIAZIDE TABLETS)
hypertensive patients. Losartan does not affect the response
to bradykinin, whereas ACE inhibitors the rasp
to bradykinin. Aldosterone plasma concentrations fall follow-

ing losartan administration. In spite of the effect of losartan on
aldosterone secretion, very little effect on serum potassium

Circutar Number 7892806

was observed.
In a single-dosa study in normal volunteers, fosartan had no

effects on glomerular filtration rate, renal plasma flow or filtra-
' tion fraction. Inmyltiple dose studies in hypartensive patients,

there were no notable effects on systemic or renal prostaglan-

din concentrations, fasting triglycerides, total cholesterol or HYZAAR®

HOL-cholesterol or fasting glucose concentrations. There was (LOSARTAN POTASSIUM
I & small uricosuric effect leading 1o & minimal decrease in HYDROCHLOROTH - TABLET
serum uric acid {mean decrease <0.4 mg/dL} during chronik AZIDE TABLETS)
oral administration.

The armhypenenswe eHects of Josartan were demonstrated

principally in 4 placebo-controlled 6- 12 week trials of dosages 6369.06
+ from 10 to 150 mg per day in d with baselil

blood pressures of 95-115. The studies allowed comparisons

of two doses (50- 100 mg/day} as once-daily or twice-daily reg-

Circular Number 7892806

imens, comparisons of pask and trough effects, and compari-
sans of response by gender, age, and race. Three additional
sludles exammed the anuhypenonswe effects of losartan and
hydrochl ide in combi

The 4 studies of losartan monotherapy included s total of
1075 patients randomized to several doses of losartan and 334
1o placebo. The 10 and 25 mg doses produced some effect at HYZAAR®
peak {6 hours after dosing) but small and inconsistent trough {LOSARTAN POTASSH

t
g UM
{24 hour) responses. Doses of 50, 100, and 150 mg once daily
E gave statisticatly significant systolic/diastolic mean decreases HYDROCHLOROTHIAZIDE TABLETS)
¢t in blood pressure, compared to placebo in the range of

55-105/357.5 mmHg, with the 150mg dose giving no Circular Number 7892806
greater effect than 50-100 mg. Twice-daily dosing at 50-100
mg/day gave consistently larger trough responses than once |]" mn'm

daily dosing at the same total dose. Paak (6 hour} effects were

uniformly, but moderately larger than tvough effects, with the
trough to peak ratio for sy and d

50-95% and 60-90%, respectively.

Analysis of age, gender, and race subgroups of patients

h d thatmen and , and pati over and under 65,

Ity similar resp Black pati however, had

bly smaller resp to apy.

The aﬂoct of losartan is substarmally presant wnhm one
week but in some studies the effect din 3-6
. waeks. In long-term follow-up studies (without placebo con-
i trol) the effect of losartan sppeared to be maintained for up to
i a year. There is no apparent rebound effect sfter abmpt with-

- drawsl of iosartan. There was emnllally no change in aver-

age heartrate in} p in Hed trials.

Persistent dry cough {with an incidence of a few percent)

! hasbeen isted with ACE inhibitor use and in practice can
be a cause of di g 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 patmms who had

experienced cough while

Patients who had typical ACE inhibitor cough when chal-

ienged with lisinopril, whose cough disappeared on placebo,
. were randomized to losartan $0 myg, lisinopril 20 mg, or either
- placcbo {one study, n=97) or 25mg hydrochlorothiazide
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HYZAAR® {Losartan Potassium-Hydrochlorothiazide Tablets)

{n=135}. The double-blind treatment pericd lasted up to 8
weeks. The incidence of cough is shown below.

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

Study 21! Placebo Losartan Lisinopril
Cough 35% 29% 62%

*Demographics = (9% caucasian, 64% female)
** Demographics = (30% caucasian, 51% female)

These studies demonstrate that the incidence of cough
associated wnh losanan lherapy, ina popmahon that all had
cough wnh ACE pY. is similar 10 that

i wtlh hlorothiazide or placebo therapy.

Losartan P

The 3 conuolled siudles ol losartan and hydrochlorothia-
zide included over 1300 p: the antihyperten-
sive aﬂlcacy of vunous doses ol losartan {25, 50 and 100 mg)

and ide (6.25, 12.5 and 25 mg).
A factorial study pared the bination of losartan/
hvdrochlorolhwzlde 50/12 S mg with ns componenls and pla-
cebo. The of | 0/

125mg resuhsd in an npproxlmatelv dditi |

HYZAAR® (Losartan P n-Hydrochlorothiazide Tablets}

be aware, however, that oligohydramnios may not appear
unitil after the fetus has sustained irreversible injury.

Infants with histories of Jn utero exposure to an
angiotensin Il receptor antagonist should be closely observed
for hvpolensmn 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 substitut-
ing for disordered renal function.

There was no evidence of teratogenicity in rats or rabbits
treated with 8 maximum losartan potassium dose of 10 mg/
kg/day in combination with 2.5 mg/kg/day of hydrochloro-
thiazide. At these dosages, respective exposures {AUCs) ot
fosartan, its active metabolite, and hydrochlorothiazide in
rabbits were approximately 5-, 15-, and 1.0-times those
achieved in humans with 100 mgq losartan in combination
with 25 mg hydrochlorothiazide. AUC valuss for losartan, its
active metabolite and hydrochlorothiazide, extrapolated
from data obtained with losartan administered to rats at a
dose of 50 mg/kg/day in combination with 12.5 mg/kg/day of
hydrochlorothiazide, were approximately 6, 2, and 2 times
greater than those achieved in humans with 100 mg of tosar-
tan in combination with 25 rmg of hydrochtorothiazide. Fetal

icity in rats, as evid d by a slight increase in supernu-
merary ribs, was observed when females were treated prior to

{15.5/9.0 mmHg for \he
combmauon compared to B 5/5.0 mmHg for losartan alone
and 7. 0/3.0 mmHg for hydrochlorothiazide alane). Another
study i d the d relationship of various
doses of hydrochlorothiazide |6 25, 12.5 and 25 mg) or pla-
cebo on a background of losartan (50 mg} in patients not ade-
quately controlled (SrDBP 93120 mmHg) on losartan {50 mg)

alone. The third study ir d the dose-r rela-
tionship of various doses of losartan (25, 50 and 100 mg) or
placebo on a background of hydrochlosothiazide (256 mg} in
patients not adequately controlled (SiDBP 93-120 mmHgl on
hydrochlorothiazide (25 mg) alone. These studies showed an
added antihypertensive response at trough (24 hours post-
dosing} of hydrochlorothiazide 12.5 or 25 mg added to losar-
tan 50 mg of 5.5/3.5 and 10.0/6.0 mmHg, respectively. Simi-
larly, there was an added antihypentensive response at trough
when losartan 50 or 100 mg was added to hydvoch!ovoihla—
zide 25 mq of 9.0/5.5 and 12.5/6.5 mmHg, respectively. There

and throughout g with 10 mg/g/day losartan in com-
bination with 2.5 mg/g/day hydrochlorothiazide. As also
obsarved in studies with losartan alone, adverse fetal and neo-
natal effects, including decreased body weight, renal toxicity,
and mortality, occurred when pregnant rats were treated dur-
ing late gestation and/or lactation with 50 mg/kg/day losartan
in combination with 2.5 mg/kg/day hydrochlorothiazide.
Respective AUCs for losantan, its active metabolite and hydro-
chigrothiazide at these dosages in rats were approximately 35,
10 and 10 times greater than those achieved in humans with
the administration of 100 mg of losartan in combination with
25 mg hydrochlorothiazide. When hydrochlorothiazide was
administered without losartan to pregnant mice and sats dur-
ing their respective periods of major organogenesis, at doses
up to 3000 and 1000 mg/kg/day, respectively, there was no evi-
dence of harm to the fetus.

Thiazides cross the placental barrier and appear in cord
blood. There is a risk of fetal or neonatal jaundice, thrombocy-

was no significant effect on heart rate.

There was no difference in response for men and women or
in patients over or under 65 years of age.

Black patients had a larger response to hydrochlorothiazide
than non-black patients and & smaller response to losartan.
The overall rasponse to the combination was similar for black
and non-black patients.

INDICATIONS AND USAGE

HYZAAR is indicated for the treatment of hypertension. This
fixed dose combination is not indicated for initial therapy {see
DOSAGE AND ADMINISTRATION).
CONTRAINDICATIONS

HYZAAR is contraindicated in patients who are hypersensi-
tive to any component of this product.

Because of the hydrochlorothiazide component, this prod-

is, and possibly other adverse reactions that have
occurred in aduhs.
Hypotension — Volume-Depleted Patients

In patients who are intravascularly volume-depleted (e.g.,
those treated with diuretics), symptomatic hypotension may
occur after initiation of therapy with HYZAAR. This condition
should be correcied prior to administration of HYZAAR (see
DOSAGE AND ADMINISTRATION).
Impaired Hepatic Function
Losartan Potassium-Hydrachlorothiazide

HYZAAR is not recommended for patients with hepatic
impairment who require titration with losartan. The lower
stariing dose of losartan recommended for use in patients
with hepatic impairment cannot be given using HYZAAR.
Hydrochlorothiazide

Thiazides should be used with caution in patients with

i fi

uct is contraindicated in patients with anuria or hyper
ity 10 other sulfonamide-derived drugs.
WARNINGS
Fetal/Neonatal Morbidity and Mortafity

Drugs that act directly on the renin-angiotensin system can
cause feta! and neonatal morbidity and death when adminis-
tered to pregnant women. Several dozen cases have been
repcned in the world Ilteramre in patients who were taking

impaired hep. or progressive liver disease, since
minor alterations of fluid and electrolyte balance may precipi-
tate hepatic coma.
Hypersensitivity Reaction

Hypersensitivity reactions to hydrochlorothiszide may
occur in patients with or without a history of aliergy or bron-
chial asthma, but are more likely in patients with such a
history.

Sy

g enzyme inhibi When preg yis
detected, HYZAAR should be discontinued as soon as
possible.

ic Lupus Eryth
Thlazlde d'uremcs have been reported to cause exacerba-
tion or acti oI Y lupus eryth

The use of drugs that act directly on the reni
system during the and third tr s of p
has been ussoc:aled wvlh fetal and neonatal injury, mcludmg
hyp n | skull hypoplasis, anuria, reversible or
irreversible renal fsilure, and "death. Oligohydrsmnios has
also been reported, presumably resulting from decreased
fetal renal function; oligohydramnios in this setting has been
asocvated with fetal limb contractures, crnmolacwl deforma-
tion, and h lastic lung d
uterine gromh retardation, and polcm duc(us anenosus have
also been reported, although it is not clear whether these
occurrances were due to axposure to the drug.

Lithium Int

Lithium generaliv should not bs glven wnh lhuaz-das Isen
PRECAUTIONS,
Lithium).
PRECAUTIONS
Ganaral

These adverse effects do not appear to have r
intrauterine drug exposure that has been limited to the first tri-
mester.

y, Intra- In double btind clnmcal trials of various doses of losartan
and hy the incid of hyper-

tensive p: developed hypokal {: potas-

sium <35mEqn_) was 67% versus 3.5% for placebo; the

fted from ofh (: >5.7 mEql)was
0.4%. No patlem i dduetoi or decreases in

serum potassium. Tha mean decrease in serum potassivm in

Mothers whose embryos and fi d to an
H recep goni only dunng the fvrsurlmss-

ter should be so N when
become pregnamt, physicians should have the patient  discon-

Py q

pati treated with various doses of losartan and hydrochlo-
rothiazide was 0.123 mEqA. In patients treated with various
doses of losartan and hvdrochlorolhuanda there was also a
dose-related d inthe h P 1o hydro-

Yinue the use of HYZAAR s s00n 8s possible. ghlorothiazide as the dose of losartan was increased, as well
Rarely (probablv less often than once in averv thousand 83 8 dose-related decrease in serum uric acid with increasing
no ative to an doses of losartan.
omagomsl will be found. In these rare cases, thn Hy hlorothiazidi
should be apprised of the ial h ds to then Penod‘ ic detemunatlon of serum electrolytes to detect pos-
snd serial ultrasound examinations should be p dto sible should be performed at appropri-
assess the intra-amniotic environmem. ate imewuls
# oligohydramnios is observed, HYZAAR should be discon- Al p hiazide therapy should be observed
tinued unless it is considered life-saving for the mother. Con-  for clinical slgns of ﬂuud or b lyte imbal. hyp e
traction stress testing (CST), o non-stress_test (NST). or  mis, hyp is, and hypokalemia. Serum and

biophysical profiling (BPP} may be

0 Iyte d Ealpey

upon the week of pregnancy. Pallenls';nd physnclans should

urine
when the punem is

sre particulsrly important
e ey
Yy or g
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(ketoconazole, troleandomycin, gestodene), or P450 2C8 (suk
laphenazole) and marlv complete inhibition by the combina-

of mouth thirst, weakness, lethargy, drowsiness,
ness, confusion, seizures, muscle pains or cramps, muscular
fatigue, hypotension, oliguria, tachycardia, and gastrointesti-
nal disturbances such as nausea and vomiting.

Hypakalemia may develop, especially with brisk diuresis,
when severe cirrhosis is present, or sfter prolonged therapy.

Interference with adequate oral electrolyte intake will also
contribute to hypokalemia. Hypokalemia may cause cardiac
arrhythmia and may also sensitize or exaggerate the response
of the heart to the toxic effects of digitalis (e.g., increased ven-
tricular irritability).

Although any chloride deficit is generally mild and usually
does not require specific treatmen except under extraordi-
nary circumstances (as in liver disease or renal disease), chlo-
ride repltacement may be required in the treatment of
metabolic alkalosis.

Dilutional hyponatremia may occur in edematous patients
in hot weather; appropriate therapy is water restriction, rather
than administration of salt except in rare instances when the
hy ia is life-th ing. In actual salt depletion,
appropnale replacement is the therapy of choice.

Hyperunoemla may occur or fnlnk gout may be precipitated
in certain p ide therapy. B sar-
tan decreases uric acid, lusanan in combmanon with hydro-
chlorothiazide thed d hyperuricemia.

In diabetic patients dosage adjustments of insulin or oral
hypoglycemic agents may be required. Hyperglycemia may
occur with thiazide diuretics. Thus latent diabetes mellitus
may become manifest during thiazide therapy.

The antihypentensive effects of the drug may be enhanced
inthe postsympathectomy patient.

u pvogvessrve renal impai b idk
g diuretic therapy.

Thlazndes have been shown to increase the urinary excre-
tion of magnesium; this may result in hypomagnesemia.

Thiazides may decrease urinary calcium excretion. Thia-
zides may cause intermittent and slight elevation of serum cal-
cium in the absence of known disorders of calcium

boli Marked hyp via may be evidence of hid-
den hyperparathyroidism. Thiazides should be discontinued
before carrying out tests for parathyroid function.

Increases in cholesterol and triglyceride levels may be asso-
ciated with thiazide diuretic therapy.

Hypersensitivity. See ADVERSE REACTIONS, Post-Market-
ing Experience.
Impaired Renal Function

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

in whose renal f 1may depend on the activity
of the renin-angiotensin-aldosterone system (e.g., patients
with severe congestive heart failure), treatrment with angio-
tensin converting enzyma 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.

In studies of ACE inhibitors in patients with unilateral or
bilateral renal artery stenosis, increases in serum creatinine or
BUN have been reported. Similar effects have been reponed
with losartan; in some patients, thase effects were r

, consider

tion of sulf and ole. In humans,
ketoconazole, an inhibitor of P450 3A4, did not affect the con-
version of losartan 1o the active metabolite after intravenous
administration of Iosanan Inhibitors of cytochrome P450 2C3 |
have not been studi y. The pharr dy ic con-
sequences of concomitant use of losartan and inhibitors of
P450 2C9 have not been examined.

As with other drugs that block angvolensm Il or its effects,
concomitant use of potassium-sparing diuretics {e.g..
spironolactone, triamterene, amiloride), potassium supple-
ments, or salt substitutes containing potassium may lead to
increases in serum potassium {see PRECAUTIONS, Informas-
tion for Patients, Potassium Supplements).

Hydrochlorothiazide

When administered concurrently the following drugs may
interact with thiazide diuretics:

Alcohol, barbiturates, or narcotics — potentiation of ortho-
static hypotension may occur.

Antidiabetic drugs (oral agents and insulin) — dosage
adjustment of the antidiabetic drug may be required.

Other antihypertensive drugs — additive effect or potentia-
tion.

Cholestyramine and colestipol resins — Absorption of
hydrochlorothiazide is impaired in the presence of anionic '
exchange resins. Single doses of either cholestyramine or
colestipol resins bind the hydrochlorothiazide and reduce its '
absorption from the gastrointestinal tract by up to BS and 43 |
percent, respectively. i

Corticasterpids, ACTH — intensified electrolyte depletion, '
particularly hypokalamia. !

Pressor amines (e.g. norepinephring) — possible
decreased response 1o pressor amines but not sufficient to
preclude their use.

Skelelal muscle

arine) — p
muscie refaxant.

Lithivm — should not generally be given with diuretics.
Diuretic agents reduce the renal clearance of lithium and add s
high risk of lithiumn toxicity. Refer to the package insert for lith-
uvm pr;pavalions before use of such preparations with |

relaxants,

. nondepolanzmg {e.g.,
increased p ess 1o the

Non-steroidal Anti-inflammestory Drugs— In  some
patients, the administration of a non-steroidal anti-inflamma- | i
tory agent can reduce the diuretic, natriuretic, and antihyper. |
tensive effects of loop, potassium-sparing and thiazide
diuretics. Therefore, when HYZAAR and non-steroidal anti-
inflammatory agents are used concomitanily, the patient
should be observed closely to determine if the desired effect
of the diuretic is obtained.

Carcinogenesis, Mutagenesis, Impairment of Fertility
Losartan Potassium-Hydrochlorothiazide

No carcmogemcny studies have been conducted with the .
losartan p hydrochl hiazide combination. {

Losanan pmassmm~hydrochlovulhmzude when tested at»
weight ratio of 4:1, was negative in the Ames microbidl -
mmagenesns assay and the V.79 Chinese hamster lung cal
L assay. n additi there was no evidence of
direct genotoxicity in the in vitro slkaline elution assay in rit
hepatocytes and in vitro chromosomal aberration assay in
Chinese hamster ovary cells at noncytotoxic concentrations.

Losartan potassium, coadministered with hydrochlorothia-
zide, had no effect on the fertility or mating behavior of male

upandiscontinuvation of therapy.

Thiszides should be used with cauhon m severe renal dis-
ease. In patients with ranal di may p
azotemia. Cumulative effects of the drug may develop in
patients with impaired renal function.
tnformation for Patients

Pregnancy: Female patiems of childbearing age should be
told about the consequences of second- and th-rd trimester

rats at d up to 135 mg/kg/day of losartan and 33.75 mg/
kg/day of hvdrochlorothlazlde. Thesa dosages have been
shown to p {AUCs) for
fosartan, its nchve melabolns and hvdrochiorolh»nlde that
are spproximately 60, 60 and 30 times greater than those
achieved in humans with 100 mg of losartan potassium in
combination with 25 mg of hydrochlorothiazide. In female
rats, however, the coadministration of doses as low as 10 mg/
kg/day of losartan and 2.5 mg/kg/day of hydrochlorothiazide

exposure to drugs that act on the renin.
and they should also be told that these consequences do not
appear to have resulted from intrautsrine 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.

Symplomam: Hypctens:on' A patlem receiving HYZAAR
should be d that can occur, espe-
cially during the first days of therapy, and that it should be
reported to the p The pati should be
told that if syncope oecun. 'HYZAAR should be discontinued
until the physmlan has been consuhed.

All patients should be umlonod that inadequate fluid
intake, dii or iting can lead
to an excsssave fa“ in blood pressure, wnh the same conse-

ofli

Potassium Supplements: A panent recelvmg HYZAAR
should be told not to use potassium supplerments or salt sub-
itut aining p without consulting the prescrib-
ing physician (see PRECAUTIONS, Drug Interactions,
Losartan Potassium).
Drug Interactions
Losartan Potassium
No significant drug-drug ph ki

have

was with slight but statistically significant
decreases in fecundity and (emmv mdlces AUC vslues for
losartan, ns active and hydrochlorothiazids,
extrapolated from data d with losartan administered
1o rats at a dose of 50 mg/g/day in combination with 12.5 mg/
kg/day of hydrochlorothiazide, were approximately 6, 2, and 2
times greater than those achieved in humans with 100 mg of
losartan in combination with 25 mg of hydrochlorothiazide.
Losartan Potassium i ,

[ was not 9! when ad
tered at maximally tolerated dosages to rats and mice for 1(5
and 92 weeks, respectively. Female rats given the highest dose
(270 mg/kg/day) had a sbghny h|ghav incidence of pancreatic
acinar ad. ra. The y tolersted d (270 mg/
kg/day in rats, 200 mglkg/day in mice) provided systemic
exposures for losartan and its pharmacalogicelly 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 ium was neg: inthe
esis and V-79 msmmalian cell mulagenes-s assays snd in |he
in vitro alkaline elution and in vitro and in vivo chromosomal
aberration assays. In addition, the active bolite sh d
no evidence of genotoxicity in the microbis! mutsgenesis, in

been found in interaction studies with hyd!
digoxin, warfarin, cimetidine and phsnobarbﬂal |See CLINI-
CAL PHARMACOLOGY, Drug i } Potent inhibitors
of cytochrome P450 3A4 and 2C9 have not been studied clini-
cally but in vitro studies show significant inhibition of the for-
mation of the active metabolite by inhibitors of P450 3A4

vitro elution, and in vitro chromosomal aberration
assays.
Fentility and reproductive perf were not aff din

studies with mate 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 asso-
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ciated with a significant (p<0.05) decrease in the number of
corpora luteaffiemnale, implantsfemale, and live fetuses/
female at C-section. At 100 mg/kg/day only a decrease 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, percent past-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).

Hydrochlorothiazide

Two-year feeding studies in mice and rats conducted under
the auspices of the National Toxicology Program (NTP}uncov-
ered no evidence of a carcinogenic potential of hydrochloro-
thiazide in female mice (at doses of up to approximately 600
myg/kg/day) or in male and female rats {at doses of up to
approximately 100 mg/kg/day). The NTP however, found
equivocal evid for b y in male mice.

Hydrochlovo!hlsude was not genatoxic in vitroin the Ames

y assay of Sals ita typhimurium strains TA 98,
TA 100, TA 1535 TA 1537, and TA 1538 and in the Chinese
Hamster Ovary (CHO) test for chromosomal aberrations, of in
vivoin assays using mouse germinal cell chromosomes, Chi-
nese hamsler bone marrow chromosomes, and the Dro-
finked ive lethal trait gene. Positive test
results were oblamed only in the in vitro CHO Sister Chrorna-
tid Exchange (clastogenicity) and in the Mouse Lymphoma
Cell {mutagenicity) assays, using concentrations of hydro-
chlorothiazide from 43 to 1300 pg/mL, and in the Aspergiifus
nidulans non-disjunction assay at an unspecified concentra-
tion.

Hydrochlorothiazide had no adverse effects on the fentility
of mice and rats of either sex in studies wherein these species
were exposed, via their diet, to doses of upto 100 and 4 mg/kg,
respectively, prior to mating and throughout gestation.
Pregnancy

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

Nursing Mothers

1t is not known whether losartan is excreted in human milk,
butsignificant lavels of losartan and its active metabolite were
shown to be present in rat milk. Thiazides appear in human
mitk. Because of the potentia! for adverse effects on the nurs-
ing infant, a decision should be made whether 1o 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 Elderly

Of the total number of patients in controlled clinical studies
of hypertension with HYZAAR, 107 patients (12.5%) were &5
years and over, while 9 patients (1.0%) were 75 years and over.
No overall 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

Losartan potassium-hydrochlorothiazide has been evalu-
ated for safety in 858 patients treated for essential hyperten-
sion. In linical trials’ with losartan potassium-
hydrochlorothiazide, no adverse experiences peculiar to this
combination drug have been observed. Adverse experiences
have been limited to those that were reported previously with
losartan potassium and/or hydrochlorothiazide. The overall
incidence of adverse experiences reporied with the combina-
tion was comnparable to placebo.

In genaral, treatment with losartan potassium-hydrochioro-
thiazide was well tolerated. For the most part, adverse experi-
ences have been mild and transient in nature and have not
required discontinuation of therapy. In controlled clinical tri-
als, discontinuation of therapy due to clinical adverse experi-
ences was required in only 2.8% and 2.3% of patients treated
with the combination and placebo, respactively.

In these double-blind controlled clinical trials, the lollowing
sdvarse experiences reported with HYZAAR occurred in 21
percem of patients, and more often on drug than placebo,

T ofdrug

Losanan Potassiurm-—
Hydrochloro-

thiazide Placebo
(n=858} {n=173}
Body as a Whole
Abdominal pain 1.2 0.6
Edema/swelling 1.3 1.2
Cardiovascular
Palpitation 1.4 0.0
Musculoskeletal
Back pain 21 06
Nervous/Psychiatric
Dizziness 5.7 29
Respirafory
Cough 2.6 23
Sinusitis 12 06
Upper respiratory 6.1 46
infection
Skin

Rash 14 0.0
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} The following adverse events ware also rsponed ats rate of

HYZAAR® (Losartan Potassium-Hydrochlorothiazide Tablets)

.hyp.otension should occur, supportive treatment should be

1% or groatet, but were as, or more, in the p
group: asthenia/fatigue, diarrhea, he, bronchi-
tis, pharyngitis.

Adverse avents occurred at about the same rates in men
and women, oider and younger patients, and black and non-
black patients.

A patient with known hypersensitivity to aspirin and penicil-
lin, 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 was reported in
one subject treated with losartan potassium.

Losartan Potassium

Other adverse experiences that have been reported with
losartan, without regard to causality, are listed below:

Body as a Whole: chest pain, facial edema, fever, orthostatic
effects, syncope; Cardiovascular: angina pectoris, arrhyth-
mias including atrial fibrillation, sinus bradycardia, tachycar-
dia, venlnculal tachycardlu and ventricular fibrillation, CVA,

by Y ion, d degree AV block;
Dig i ipati dent-l pam dry mouth, dys-
pepsls, | gastr anemia;

gout; Mus: I:arm paln, arthralgia, arthri-
tis, flbromyalgw. hip pam |om| swelling, knee pam leg pam,
] psm,

yalgia, pain, stiffi Nervous Sy VPsy
ric: anxiety, anxiety disorder, ataxia, confusion, dep(essmn
dream abnormalnv, hvpesthesw, insomnia, libido decreased

4

memory imp g nerv panic d

perip ¢ p ", sleep dnsorder somno-
Ienco, tremor, vertigo; Respil nasa|
congestion, pharyngeal d , resp"atory

rhinitis, sinus disorder; Skin: alopecia, dermatitis, dry skin,
ecchymosis, erythema, flushing, photosensmvutv, pruritus,
sweaung. unticaria; Special Senses: blurred vision, burning/
stinging in the eye, conjunctivitis, decreass in visval acuity,
1aste psrversuon tinnitus; Urogemral impotence, nocturia,

urinary freq y, urinary tract i .
Hydrochlorothiazide

Olher adverse expenencas that have been reported with
hyd: h regard to causality, are listed
below:

Body as a Whole: weakness, D/gesnve pancveamls, jaun-
dice ( P iitis, cramp-
ing, gastric itation; Hematologic: aplasnc anernia,

agranulocytosis, leukopenia, hemolytic anemia, thrombocy-
topenia; Hypersensitivity: purpura, photosensitivity, urticaria,
necrotizing angiitis {vasculitis and cutaneous vasculitis),
faver, respiratory distress mcludmg pneumonitis and pulmo-
nary edema, anaphylactic reactions; Metabolic: hyperglyce-
mis, glycosuria, hyperuricemia; Musculoskeletal: muscle

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

The orsl LDsgq of hydrochlorothiazide is greater than 10 g/kg
in both rrice and rats. The most common signs and symptoms
observed are those caused by electrolyte depletion {hypokale-
mw. hvpochlowmna. hvponalremla) and dehydration result-
ing from is. If digitalis has siso been
administered, hypokalemia may accentuate cardiac arrhyth-
mias. The degree to which hydrochlorothiazide is remaved by
hemodialysis has not been established.

DOSAGE AND ADMINISTRATION

The usual starting dose of losartan is 50 mg once dao!v, with

25'mg ded far i with int volume
deplellon (e.g., pallen(s ueated with diuretics} (see WARN-

GS, Hyp Dy d Patients) and patients
wnh a history of hepallc m\palvmenl {sea WARNINGS,
Impaired Hepatic Function). Losartan can be administered
once or twice daily at tota! daily doses of 25 to 100 mg. if the
antihypertensive effect measured at trough using once-a-day
dosing is inadequate, a twica-a-day regimen at the same total
daily dose or an increase in dose may give a more satisfactory
response.

Hydrochlorothiazide is effective in doses of 12.5 to 50 mg
once daily and can be given at doses of 12.5 to 25 mg as

HYZAAR.

To minimize dose-independent side effects, it is usually
appropriate to begin bination therapy only after a patient
has failed to achieve the desired effect with monotherapy.

The side effects (see WARNINGS) of losartan are generalty
rare and apparently independent of dose; those of hydrochlo-
rothiszide are a mixture of dose-dependent (primarily
hypokalemia) and dose-independent phenomena {e.g., pan-
creatitis), the former much more common than the latter.
Therapy with any combination of losartan and hydrochloro-
thiazide will be associated with both sets of dose-independent
side effects.

Replacement Therapy: The combination may be substi-
tuted for the titrated components.

Dose Titration by Clinical Effect: A patient whose blood
pressure is not adequately controlled with losartan monother-
apy (see above) may be switched to HYZAAR (losartan 50 mg/
hydrochlorothiazide 12.5 mg) once daily. f blood pressure
remains uncontrolled after about 3 weeks of therapy, the dose
may be increased to two tablets once daily.

A patient whose blood pressure is inadequately controlled
by 26 mg once daily of hydrochlorothiazide, or is controlled
but who experiences hypokalemia with this regimen, may be
switched to HYZAAR (losartan 50 mg/hydrochlorothiazide
12.5 mg) once deily, reducing the dose of hydrochlorothiazide
without reducing - the overall expected antihypertensive

spasmy; Nervous System/Psychiatric: restl . Renal:
renal failure, renal dysfunction, interstitial nepbritis; Skin:
erythema multiforme including Stevens-Johnson syndrome,
exfoliative dermatitis including toxic epidermal necrolysis;
Special Senses: transient blurred vision, xanthopsia.
Post-Marketing Experience
The iollowing sdditional adverse reactions have been
reported in post-marketing experience: Hypersensitivity:
Angiocedema {involving swelling of the face, lips, pharynx,
and/or tongue} has been reponed rarely in patients treated
* with losartan; some of these patients previously experienced
angicedema with other drugs including ACE inhibitors; Diges-
tiva:Hepatitis has been reponed rarely in patients treated with
{osartan.
Hyperkalemia has been reported with losartan.
Laboratory Test Findings

In controlled clinical trials, clinically important changes in
standard laboratory parametars were rarely associated with
asdministration of HYZAAR.

Creatinine, Blood Urea Nitrogen: Minor increases in blood
, urea nitrogen (BUN) or serum creatinine wers observedin 0.6

- and 0.8 pt t, resp ly, of p with essential hyper-

" tension treu‘led with HYZAAR alone. No patient discontinued
1 taking HYZAAR due to increased BUN. One pamm discontin-
i ued taking HYZAAR due to 8 minor incresse in serum creati--.
nine.

He fobin and Hi it: Small d inh
bin and hematocrit {mean decreases of opproxtmnatv
0.14'grams per and 0.72
occurred frequently in patuems treated with HYZAAR llom,
 but were rarely of clinical imporntance. No patients were d:s—
 continued due to anemia.

LiverF Tests: O ional el i of liver enzy
:and/or serum bilirubin have occurred. In patients with essen-

" HYZAAR on ah.&rsm. Each tablet contains 50 mg of losartan

[ The clinical to HYZAAR should be subse-
quently evaluated and if blood pressure remains uncontrolled
after about 3 weeks of therapy, the dose may be increased to

two tablets once daily.
The usual dose of HYZAAR is one tablet once daily. More
|hantwo tablets once daily is not recommended. The maximal
effect is ined about 3 weeks after initie-

tion of therapy.

Usa in Patients with Rantl impairment: The usual regimens
of lheupy with/HYZAAR may be followed as long s the
patient's crnqnmo clentam:e is >30 mL/mm in patients wlth

more severe renal i t, loop diuretics are pref d to
thiazides, so HYZAAR s not recommended.

Patiemts wﬂh Hepatic Impairment: HYZAAR is not recom-

ded for ti in with h ic impairment {see

WARNINGS, d Hepatic Fi ion) b tha appro-

priate 25 mg starting dose of losartan cannot be given.
HYZAAR may be adminislared with other antihypertensive

agx‘Z’AAR m‘y be administered with or without food.

HOW SUPPLIED " ~
No. 3502 — Tablets HYZAAR, 50-12.5 are yellow, teardrop
shaped, film-coated tablets, coded MRK 717 on one side and

15-30’(: {59-86°F).

‘tisl hypertension treated with HYZAAR alone. no p

‘ t;ghﬁy closed Pwteafmmligm.

were discontinued due to these lab oy experi-
ences.

b Serum Electrolytes: See PRECAUTIONS.
OVERDOSAGE

_Losartan Potassium

. Significant lethality was observed in mice and rats aﬁor oral
administration of 1000 mg/Xg and 2000 mg/g,

ewm;pg&co INC.,WeslPoint.PAmas. UsA

dosl on amg/n¥ basis.
Limited data sre available in regard to overdosage

humans.Tho most fikely of ge would

be hy and tachycardia; bradycardi

_,'rom parasympatheti

{vagal} stimulation. tf sy

v

about 44 and 170 times the maximum recommended human -

could occur -
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IND: 20-387 (SLR-006 AF) SUBMISSION DATE: JULY 23, 1998
HYZAAR® (Losartan Potassium/Hydrochlorothiazide) Tablets

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

TYPE OF SUBMISSION: PRINTED LABELING

BACKGROUND:

HYZAAR® (Losartan Potassium/Hydrochlorothiazide) is combination tablet containinng
losartan, a selective non-peptide angiotensin II receptor antagonist (AT1) and
Hydrochlorothiazide, a diuretic. It is approved for the treatment of hypertension. The sponsor

has submitted the printed labeling for HYZAAR® Tablets based recent approval letters from the
Agency.

. SYNOPSIS:

There are no Clinical Pharmacology/Biopharmaceutics comments because the labeling up-date

did not involve any change in the clinical pharmacology section of the printed labeling for
HYZAAR’ Tablets.

RECOMMENDATION:
' The Division of Pharmaceutical Evaluation I has completed the review of the sponsor’s printed

labeling for HYZAAR® Tablets and observes that there are no changes in the clinical
pharmacology section.

‘-»\ Djfl 9§
\ Eminanuel O7 Fadiran, Ph.

:.'} DNivision ofP h;l’m/a;eUU? Evaluation I
FT Initialed by P. Marroum, Ph.D. <37 7S,

a——

cc: NDA 20-387, HFD-110, HFD-860 (Fadiran), CDR (Attn: Barbara Murphy)
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DIVISION OF CARDIO-RENAL DRUG PRODUCT
Review of Chemistry, Manufacturing, and Control

NDA #: 20-387 REVIEW DATE: 12-NOV-97
SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
SLR-006 20~0CT-~-97 23-0CT-97 27-0CT-97
NAME & ADDRESS OF SPONSOR

Merck Research Laboratories

Merck & Co. Inc.

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

Proprietary: HYZAAR

Nonproprietary/USAN: Losartan Potassium Tablets/Hydrochlorothiazide

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

Chem.Type/Ther.Class: 18

Supplement Provides For:
Draft Labeling for approvAL.

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: Film coated tablets
STRENGTH: 50 mg
ROUTE OF ADMINISTRATION: ORAL

DISPENSED: Rx

Losartan Potassium Tablets/12.5 mg Hydrochlorothiazide



NDA 20-387

DRUG SUBSTANCE 1.

CHEMICAL NAME:

CAS #:
MOLECULAR FORMULA:
MOLECULAR WEIGHT:

STRUCTURAL FORMULA:

DRUG SUBSTANCE 2.

CHEMICAL NAME:

CAS #:
MOLECULAR FORMULA:
MOLECULAR WEIGHT:

STRUCTURAL FORMULA:

MERCK HYZAAR
LOSARTAN POTASSIUM
2-butyl-4-chloro-1[[2’-(1H-tetrazol-5-yl)-[1,1"'-
biphenyl]-4-yl] -methyl] -1H-imidazole-5-methanol,

monopotassium salt.

124750-99-8

C,,H,,C1KN.O
461.01
CH,0H
Cl
N—CH,
CH
[ 2 N
CH, N/
I \Y
$H2 N-NK
CH;
HYDROCHLOROTHIAZIDE

6-chloro-3, 4-dihydro-2H-1,2,4-benzothiadiazine-7-
sulfonamide 1,1-dioxide

58-93-5
C,H,C1N,0,S,
297.74
HoNSO, CI§3§4}D
2 “NH

p

Cl N
H



NDA 20-387 MERCK HYZAAR

REMARKS/COMMENTS :

As per Agency’s letter of April 18, 1997, the applicant has revised the circular
under DOSAGE AND ADMINISTRATION. The changes are not related to CMC sections.

CONCLUSIONS & RECOMMENDATIONS:

From CMC standpoint the labeling remains satisfactory.

cc:
Orig. NDA R
HFD-110/Division File /S/
HFD-110/Ram Mittal/date
HFD-110/CSO N\
Ramsharan D. Mittal Ph.D., Review Chemist
R/D Init by: RWolters/ filename: C:\NDA\20387\20387SLR. 006

sl
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RHPM Review of Labeling
NDA: 20-387/S-006 Hyzaar (losartan potassium/HCTZ) Tablets
Date of submission:  July 23, 1998
Date of receipt: July 27, 1998
Applicant: Merck Research Laboratories

Background: Merck has submitted final printed labeling in response to our Januray 7, 1998
approvable letter.

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

DOSAGE AND ADMINISTRATION:

The second paragraph has been revised to read “Hydrochlorothiazide is effective in doses of
12.5 to 50 mg once daily and can be given at doses of 12.5 to 25 mg as HYZAAR.”

Recommendation: | will prepare an approval letter for this supplement for Dr. Lipicky’s
signature. This supplement falls under 21 CFR 314.70 (b){3) Supplements requiring FDA

approval before the change is made.

Kathleen F. Bonéiovénni

73 oy
cc: NDA 20-387/S-006

HFD-110

HF-2/MedWatch

HFD-110/KBongiovanni

HFD-110/SBenton
kb/7/31/98.
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RHPM Review of Labeling

NDA: 19-221/SLR-024 Vaseretic (enalapril maleate/HCTZ) Tablets
19-778/SLR-028 Prinzide (lisinopriYHCTZ) Tablets
20-387/SLR-006 Hyzaar (losartan potassium/HCTZ) Tablets

Date of submission: October 20, 1997
Date of receipt: October 23, 1997
Applicant: Merck Research Laboratories -

Background: On January 29, 1997, we issued a Supplement Request Letter to all approved
ACE inhibitor/hydrochlorothiazide products, saying “based on review of data that support the
use of 12,5 mg HCTZ for the treatment of hypertension, including the recent approval of
Microzide (HCTZ) 12.5 mg Capsules, we ask that you revise the DOSAGE AND ADMINISTRATION

section of your package insert to state that HCTZ is an effective treatment of hypertension in
doses of 12.5 - 50 mg per day.”

On April 18, 1997, we issued Supplement Request letters to NDA 13-402 Aldoril
(methyldopa/HCTZ), NDA 18-061 Timolide (timolol maleate/HCTZ), and NDA 11-958
Hydropres (reserpine/HCTZ), requesting revision of the DOSAGE AND ADMINISTRATION section
by the replacement of the sentence “Patients usually do not require doses of hydrochlorothiazide
in excess of 50 mg daily when combined with other antihypertensive agents.” with
“Hydrochlorothiazide can be given at doses of 12.5 to 50 mg per day when used alone.”

Review: The submitted draft labeling has been revised as follows:

DOSAGE AND ADMINISTRATION:

The second sentence has been revised to read “The usual dosage range of enalapril is 10 to 40 mg
per day administered in a single or two divided doses; hydrochlorothiazide is effective in doses of
12.5 to 50 mg daily.” The following sentence has been added: “Patients usually do not require

doses of hydrochlorothiazide in excess of 50 mg daily when combined with other
antihypertensive agents.”

According to Larry Bell, M.D., Merck added the sentence noted above so that the labeling for
HCTZ-containing products would be consistent. | checked with Dr. Lipicky, and he said that he
did not want that sentence added to these package inserts, and he would like to review the data
from the NDAs that already have that sentence in their package inserts.

Recommendation: | will prepare an approvable letter for these supplements, asking for final
printed labeling without the sentence “Patients usually do not require doses of
hydrochlorothiazide in excess of 50 mg daily when combined with other antihypertensive
agents.” These supplements fall under 21 CFR 314.70 (b}(3) Supplements requiring FDA
approval before the change is made.

o




