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Attention: Jeffery R. White, M.D.
Sumneytown Pike, P.O. Box 4
BLA-25

West Point, PA 19486

Dear Dr. White:

Please refer to your supplemental new drug application dated February 10, 1998, received February 11,
1998, 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 submissions dated September 11 and October 23, 1998.

This supplemental new drug application provides for a new tablet strength, 100 mg losartan
potassium/25 mg hydrochlorothiazide. Included with the submission is final printed labeling revised as
follows:

DESCRIPTION:
Instead of "HYZAAR?" followed by the generic name, the labeling now reads:

HYZAAR 50-12.5 (losartan potassium-hydrochlorothiazide tablets)
HYZAAR 100-25 (losartan potassium-hydrochlorothiazide tablets)

The first sentence now begins, "HYZAAR 50-12.5 (losartan potassium-hydrochlorothiazide
tablets) and HYZAAR 100-25. . .."

The next-to-last paragraph now begins, "HYZAAR is available for oral administration in two tablet
combinations of losartan and hydrochiorothiazide. HYZAAR 50-12.5 contains 50 mg 6t losartan
potassium, and 12.5 mg of hydrochlorothiazide. HYZAAR 100-25 contains 100 mg of jpsartan
potassium and 25 mg of hydrochlorothiazide. Inactive ingredients are . . .."

The single sentence in the last paragraph has been revised to "HYZAAR 50-12.5 contains
4.24 mg (0.108 mEq) of potassium and HYZAAR 100-25 contains 8.48 mg (0.216 mEq) of
potassium.”

ADVERSE REACTIONS:

In the third paragraph, *"HYZAAR" has been changed to "losartan-hydrochlorothiazide.”
DOSAGE AND ADMINISTRATION, Dose Titration by Clinical Effect:

This subsection has been revised‘to read as follows:

A patient whose blood pressure is not adequately controlled with losartan
monotherapy (see above) may be switched to HYZAAR 50-12.5 (losartan
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50 mg/hydrochiorothiazide 12.5 mg) once daily. if blood pressure
remains uncontrolled after about 3 weeks of therapy, thé dose may be
increased to two tablets of HYZAAR 50-12.5 once daily or one tablet of
HYZAAR 100-25 (losartan 100 mg/hydrochlorothiazide 25 mg) once daily.
A patient whose blood pressure is inadequately controlled by 25 mg once
daily of hydrochlorothiazide, or is controlled but who experiences
hypokalemia with this regimen, may be switched to HYZAAR 50-12.5
(losartan 50 mg/hydrochlorothiazide 12.5 mg) once daily, reducing the
dose of hydrochlorothiazide without reducing the overall expected
antihypertensive response. The clinical response to HYZAAR 50-12.5
should be subsequently evaluated and if blood pressure remains ‘
uncontrolled after about 3 weeks of therapy, the dose may be increased
to two tablets of HYZAAR 50-12.5 once daily or one tablet of HYZAAR
100-25 (losartan 100 mg/hydrochlorothiazide 25 mg) once daily.

The usual dose of HYZAAR is one tablet of HYZAAR 50-12.5 once daily. - -
More than two tablets of HYZAAR 50-12.5 once daily or more than one

tablet of HYZAAR 100-25 once daily is not recommended. The maximal
antihypertensive effect is attained about 3 weeks after initiation of

therapy.

HOW SUPPLIED:

information on HYZAAR 100-25 has been added. The first sentence of the Storage subsection

has been revised to read, “Store at 25°C (77°F); excursions permitted to 15-3 30°C (59-86°F) [see
USP Controlled Room Temperature]."

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 October 23, 1998 submission.
Accordingly, the supplemental application is approved effective on the date of this letter.

Validation of the regulatory methods has not been completed. At the present time, it is 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.

In addition, please submit three copies of the introductory promotional materials that you propose to use
for this product. All proposed materials should be submitted in draft or mock-up form, not final print.

Please submit one copy to this Division and two copies of both the promotional materials and the package .
insert directly to:

Division of Drug Marketing, Advertising, and Communications, HFD-40
Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

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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If you have any questions, please contact:

Ms. Kathleen Bongiovanni i'llom -

g
Regulatory Health Project Manager W,JZ /T ¢
, e

(301) 594-5334 7
Sincerely yours, 2,/
s P ‘// &)

Raymond J. Lipicky, M.D.

Director

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

Center for Drug Evaluation and Research

cc: —
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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 February 10, 1998, received
February 11, 1998, 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 submissions dated April 20, June 19, and July 15 and 20, 1998.

The user fee goal date is August 11, 1998.

This supplemental application provides for a new tablet strength, 100 mg losartan potassium/25 mg

hydrochlorothiazide, with draft labeling revised under DESCRIPTION, DOSAGE AND ADMINISTRATION,
i and HOW SUPPLIED.

We have completed the review of this application, as amended, and itis approvable Before this &W ;@ N
application may be approved, however, It will be necessary for you to sitbmit revised draft Iabellng for the
drug. The labeling should be identical in content to the submitted labeling (package insert submitted
July 15, 1998 and immediate container and carton labels submitted July 19, 1998) with the foIIownng

exceptions:
Please delete from the proprietary name in the package insert and all carton
and container labeling. The -is unnecessary and crowds an already

cluttered abbreviation list. Listing the strengths (100/25) is adequate and succinctly provides a
health-care practitioner with the essential information. Furthermore, by using the ‘product is
tied to a reference strength that may at some future time not be available. Also, terms like

forte, and strong convey a therapeutic message of enhanced activity that may not be merited by
the available data.

Please delete the letters from the logo on the carton and container labels for all strengths of
Hyzaar. has an established meaning for bioequivalence concems as listed in the Orange
Book, and its inclusion as part of a logo may render the labeling misleading.

In addition to the above changes to your labeling, 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° (77°F); excursions pefmitted to 15-30°C (59-86°F). [see
USP Controlled Room Temperature] Keep container tightly closed. ‘@
Protect from light. Y
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If space on the immediate container is limited, either of the following statements would be 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 contamer tightly closed Protect
from light.

In addition, all previous revisions as reflected in the most recently approved labeling must be included. To
tacilitate review of your submission, please provide a highlighted or marked-up copy that shows the
changes that are being made.

If additional information relating to the safety or effectiveness of this drug becomes available; revision of
the labeling may be required.

We note that the approved dissolution medium and specifications are as follows:
Medium:

Method: '
Specification:

Within 10 days after the date of this letter, you are required to am"e”r’;d the suffplemental application, notify

us of your intent to file an amendment, or follow one of your other options under 21 CFR 314.120. In the
absence of any such action FDA may proceed to withdraw the application. Any amendment should
respond to all the deficiencies listed. We will not process a partial reply as a major amendment nor will
the review clock be reactivated until all deficiencies have been addressed.

This product may be considered to be misbranded under the Federal Food, Drug, and Cosmetic Act if itis _

marketed with this change prior to approval of this supplemental application.

——

If you have any questions, please contact: : - —

Ms. Kathleen Bongiovanni -
Regulatory Health Project Manager

(301) 594-5334
Sincerely yours.
: /S / ?//a 96

Rdymond J. Lipicky, M.D.

Director

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

Center for Drug Evaluation and Research

Ta
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West Pmnt, PA 19486 USA

HYZAAR® 50-12.5

{LOSARTAN POTASSIUM-
HYDROCHLOROTHIAZIDE TABLETS)

HYZAAR® 100-25

(LOSARTAN POTASSIUM-
HYDROCHLOROTHIAZIDE TABLETS)
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HYZAAR® 50-12.5 {Losarten Potassium-Hydrochlorothiazide Tablets)
HYZAAR® 100-25 {Losartsn Potassium-Hydrochlorothiazide Teblets)

were, respectively, Stimes md -bout 17 nmcs mou inyoung
male volunteers. C the totsl
plasma clearance of losartan i m pltloms with h-pmc insuffi-
ciency was sbout 50% lower and the orsl bioavailability was
about 2-times higher. The lower stanting dose of losartan rec-
ommended for use in patients with hepatic impairment can-
not be given using HYZAAR. Its use in such patients as a
means of Josartan titration is, therefore, not recommended
{see DOSAGE AND ADMINISTRATION).
Drug Interactions
Losartan Potassium

Losartan, administered for 12 days, did not affect the phar-
macokinetics or pharmacodynamics of a singls dose of war-
tarin. Losartan did not affect the pharmacaokinetics of oral or
intravenous digoxin. Coadministration of losartan snd cimeti-
dine led to an increase of about 18% in AUC of losartan but did
not atfect the pharmacokinetics of its active metabolite. Coad-
ministration of losartan and phenobarbital led to 8 reduction
of about 20% in the AUC of losartan and that of its active
metabolite. Conversion of Iosarnn to its .clwn mambol-u
after i s not
zole, an inhibitor o\‘ P4S0 aAl Thou is  no pham'\ocokmmc
interaction b

Hydrochlorothiazide

After oral admi ion of hyd ! ide, di
begins within 2 hours, peaks in -bout 4 hours and lasts sbout 6
to 12 hours.

Hydrochlorothiazide is not bolized but is elimi d
rapidly by the kidney. When plasma levels have been fol-
fowed for at least 24 hours, the plasma hall-life has been
observed to vary between 5.6 and 14.8 hours. At least 51 per-
cent of the oral dose is eliminered unchanged within 24
hours. Hydrochiorothiazide crosses the placentsl but not the
blood-brain barrier and is excreted in breast milk.

Pharmacodynarmics and Clinical Effects
Losarten Potassium

Losartan inhibits the pressor effect of angiotensin !l {as well
as angiotensin I} infusions. A dose of 100 mg inhibits the pres-
sor effect by about 85% at peak with 25-40% inhibition persist-
ing for 24 hours. Removal of the negativ back of
angiotensin Il causes 8 2-3 fold rise in plssma renin -ctmty
and rise in i 1 pl in
hypertensive patients. Loarun doos not affect the response
10 bradykinin, wh ACE i the
to bradykinin. A fall follow-
ing losartan sdministration. In spits of the effect of losartan on
aldosterone secretion, very littie effect on serum potassium
was observed.

In a single-dose study in i volunt losartan had no
offects on glomerular fitration rate, renal plasma flow or filtre-
tion fraction. In multiple dose studies in hypertensive pmom:,

there were no ble effects on sy of renal p: gl
din i fasting triglycerides, total ch ol | or
HOL-chol u-orfmmg h ( There wn
» small urk effect leadi

serum uric acid (mean decrease - <0 4 mg/dL) during chromc
oral administration.
The antuhypenanslvn effacts of losartan were demonstrated
pallyin 4 p lled 6-12 week trials of dosages
fram 10 to 150 mg per day in
blood pressures of 95-115. The studies sllowed comparisons
of two doses (50-100 mg/day) as once-deily or twice-dsily reg-
imens, comparisons of peak snd trough effects, and compari-
sons of response by gender. 8ge, and race. Three sdditional

yp effects of k and

hydrochiorothi it in .
The 4 studies of & included a total of
1075 pati randomized to 1 doses of losartan snd 334

to placebo. The 10 and 25 mg doses produced some effect at
pesk (6 hours after dosing) but small and inconsistent trough
(24 hour) responses. Doses of 50, 100, and 150 mg once daily
gave statistically significent wnoln‘.‘d-malm mean decreases
in biood pi to bo in the range of
55-1053.5-75 mmHg ‘with the 150 mg dose giving no
greater effect than 50-100 mg. Twice-daily dosing at 50-100
/day geve consistently larger trough responses than once

daily dosing at the same total dose. Peak (6 hour) effects were
uniformly, but moderately Inrgor mnn tvough .nm with the
trough to pesk ratio for sy D
50-95% and 60-90% rsspectively.

Anastysis of age, gender, snd race subgroups of patients
showed Ihﬂ men and women, and petients over and under 65,
had g ly similar BI,

to
The cﬂm of lounm is wbsnml-lly puum mthm one
week but in some studies the din36
weeks. In long-term foliow-up studies (wnhout placebo con-
trol) the effect of | to be ined for up to
a year. There is no spparont robound offect sfter obrupl with-
of losartan. There wasy essentially no change in aver-
age heart rate in losartan-treated patients in controlied trials.
Persistent dry cough (with an incidence of s few percent)
has been iated with ACE inhibitor use and in practice can
be @ cause of di i of ACE i Two
prospective, paraliel-group, double-blind, undomilod con-
trolled trials were conducted 10 assess the effects of losartan
on the incidencs of cough in hypomndv. pmoms who had
experienced cough while ACE b
Patients who had typical ACE inhibitor cough when chal
lenged with lisinopril, whose cough disappeared on placebo,
were randomized to losartan 50 my, lisinoprit 20 mg, or either

.placebo (one study, n=97) or 25 mg hydrochlorothiazide

.
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HYZAAR® 50-12.5 (Lossrtan P ium-Hy i Tablets)
HYZAAR® 100-25 {Losarten Potsssium-Hydrochlorothiszide Tablets)

{n=135}). The doubie-blind trestment period lasted up to 8
weeks. The incidence of cough is shown below.

Study V' HCYZ Lossrtan Lisinopril
Cough 25% 17% 69%
Study 21t Placebo Lossrtan Lisinopril
Cough 35% 29% 62%
t D san, 64% female) -
" D-moguphucs - (90% caucasian, 51% fernale)

These di ate that the i of cough
associated with losartan therapy, in » populstion that all had
cough wnh ACE itor therapy, is similar to that

d with hydrochl hiazids or placebo therapy.

Losartan Potassium-Hydrochiorothiazide

The 3 controlled studies of losartan and hydrochlorothia®”

zide included ovar 1300 patients assessing the antihyperten-
sive efficacy of vanous doses of losartan (25, 50 and 100 mg)
and cor hiazide (6.25, 12.5 and 25 mgl.
A factorial study compared the ( of losartan/
hydrochlotolhuud« 50/125 mg with ns components and pla-
cebo. The of losartan/h ye 50/
125m9 ed m an_apps i ddi iaceb

/d (15.50.0 mmHg for the
combmnhon compn'ed to B 55 0 rang for losartan ll(:M

HYZAAR® 50-12 5 (Losartan Potassium-Hydrochiorothiazide Teblets)
HYZAAR® 100-25 {Losantan Potassium-Hydrochlorothiazide Tablets)

attention should be directed loward :uppon of blood pressure
and renal perfusion. Exchang: or dislysi may be
required as means of ing hyp ion and/or

ing for disordered renal funcuon.

There was no evidence of teratogenicity in rats or rabbits
trested with » losartan ium dose of 10 mg/
kg/day in combination with 2.5 mgXg/day of hydrochloro-

ide. At these d respective exposures (AUCs) ol
losarten, its active metabolite, and hyd
rabbits were approximately 5, 1.5-, nnd 1.0-times 'hosn
achieved in humans with 100 mg losartan in combination
with 25 mg hydrochlorothiazide. AUC values for losartan, its
active metabolite and hydrochlorothiazide, extrapolated
from data obtained with losanan administered to rats at 2
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 losar-
1an in combination with 25 mg of hydrochlorothiazide. Fetal
toxicity in rats, as evidenced by a slight increase in supernu-
merary ribs, was observed when females were treated prior
10 and throughout ion with 10 mg/kg/day losartan in
combination with 2.5 mg/kg/day hydrochlorothiazide. As also
observedin 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-
mg Iate gestation and/or lactation with 50 mg/kg/day losartan

snd 7.0/3.0 mmHg lov slone). A

study i i lstionship of various
doses of hydrochlormhlazldc (B 25, 12.5 and 25 my) or pls-
cebo on 8 background of losarten {50 mg) in patients not ade-
quately controlied (SiDBP 93-120 mmHg) on losartan (50 mg)
slone. The third study i the d rela-
tionship of various doses of losartan (25, 50 and 100 mg) or

i placebo on s background of hydrochlorothiszide {25 mg) in

patients not adequataly controllied (SiDBP 93-120 mmHg) on
hydrochlorothiszide (25 mg) alone. These studies showed an
added antihypertensive response st trough (24 hours post-

. dosing) of hydrochlorothiazide 12.5 or 25 mg added to losar-

1
¥
t

tan 50 mg of 5.5/3.5 snd 10.0/6.0 mmHg, respectively. Simi-
larly, there was an added antihypertensive response at trough
when losartan$0 or 100 mg was added to hydrachlorothiazide
25 mg of 9.0/5.5 and 12.5/%6.5 mmHg, respectively. There 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 patiants had a larger resp: to hyd
than non-black patients and & smatlier response to losartan.
The overall response to the combination was similar for black
snd non-black patients.

INDICATIONS AND USAGE

HYZAAR is indi ‘fov lhc of hypertension. This
fixed dose combi i d for initial tharapy (ses
DOSAGE AND ADMINISTRATDON)
CONTRAINDICATIONS

HYZAAR is contraindicated in pstients who are hypersansi-
tive to any componern of ﬂm product
Because of the h this prod-

in comb 1 with 12.5 mg/kg/day hydrochlorothiazide.
Reaspective AUCs for losartan, its active metabolite and hydro-
chiorothiazide at these dosages in rats were approximately 35,
10 and 10 times greater than those achiaved in humans with
the administration of 100 mg of losartan in combinstion with
25 mg hydrochlovolh-az»de When hydrochlowthluldc was
ed with losartan o preg mice and rats dur-
ing their resp iods of major organog is, at doses
up to 3000 and 1000 mg/kg/dav. vespecuvcly, *tiere wsy NO Bvi-
dence of harm to the htus
hiazides cross the p

blood. There is arisk of fetal or r
topenia, and possibly other adverse reactions that have
occurred in adults.
Hypotensmn — Voluma-Daplefed Pmants

in who are intr. depleted (s.9.,
those trested with diuretics), symmomnnc hypotension may
occur after initistion of therapy with HYZAAR. This condition
should be corrected prior to administration of HYZAAR (see
DOSAGE AND ADMINISTRATION).
Impaired Hepam: Funcnon
L m-Hydrochlorothiazid

HYZAAR is not recor ded for pati with hep
impairment who require titration with losartan. The lower
starting dose of losartan recommendad for use in patients
with hepatic impairmant cannot be given using HYZAAR.
Hydrochlorothiazide

Thiazides should be used with caution in pstients with
impeired hepatic function or progressive liver disease, since
minor alerations of fluid and electrolyts balance may precipi-

1 banior‘ and appesr in cord

uctis comrumdmtod in patients with anuria or b hyper
ity to other sulfonamide-derived drugs.

WARNINGS

Fetal/Neonatal Morbidity and Mortality

Drugs that act directly on the renin-sngiotensin system can
causa fetal and neonatal morbidity sand death when adminis-
tered to pregnant women. Several dozen cases have been
reported in the world literaturs in pstients who were taking
angiotensin converting enzyme inhibitors. When pregnancy is
gelected, HYZAAR should be discontinued as soon as possi-

le.

The use of drugs that aa directly on the unm-anglotonsm

during the and third tr

hns been assocuuted vmh Mnl and monanl mlury, includmg

anuria,
mevursnblo renal falluu, and death. Olngohydummos hns
also been reported, p: from d
fetal renal function; ohgohydnmmos in this setting has been
associated with

etal limb contractures, cumohcaal deforma-
tion, and h U lung ity, intra-
uterine gvowth retardation, snd pltem duclus arteriosus have

tate hepatic coms.
Hypersensitivity Reacnon

vaersensmvvry s to hyd hiazide may
occur in patients with or without 8 history of allergy or bron-
chial asthma, but are maore likely in patients with such a his-
tory.

Sy

ic Lupus Eryth -

Thlaxldo diuretics have been reported to causs exacerbs-
tion or activation of systemic lupus erythematosus—
Lithium Interaction

Lithium generally should not be glvon wnh thluldu (soo
PRECAUTIONS, Drug Inter ith-
ium),
PRECAUTIONS
Gencul

it ioed: See ADVERSE REACTIONS,
Pos( Mnrkclmg Expanenco
Losartan P hi inzidi
In double-blmd clmvcal trials of vlnous dous o'olfsaﬂnn
0 i

also been reported, although it is not clesr wh these
occurrences were due to exposure to the drug.

These adverse effects do not appear to have resulted from
intrasuterine drug sxposure that has been limited to the first tri-
mester.

Molhcts whose embryos and fetuses are exposed to an

" gonist only during the first trimes-
tn should be so inf d. N when
hysicians should have the pstient discon-
tinue lhe usa ol HYZAAR 23 500N as possrblo
Rarely (pfobabiv len ohcn th-n once | in wory thousand

-mngcmsl \m“ be found. in ihoso rare  cases, mo mothers

p 3 hyper-
who (serum potas-
uum <3 5 mEqIL) was 67% versus 3.5% for placebo; the

1y 4 h Py

|ssvum >&1 mquUwu
0.4%.No pm.m i du-ta in
serum The maan o in urum fum in
patients trested with doses of snd hydrocht

rothiazide was 0.123 mEa/L In patients tronod with various
doses of | snd h ide, thers was aiso »
dose-related d in the hypok ic resp 1o hydro-
chlorothiazide as the dose of losamn was increased, as well
8s a dose-related decresse in serum uric acid with increasing
doses of losantan.

Hydrochk PSP

should be apprised of the p ds to their fi
and serial ultrasound exsminstions should be pecformed to
assess the intra-smniotic environment.

¥ oligohydramnios is observed, HYZAAR should be discon-
tinued unless it is considered life-saving for the mother. Con-
traction stress testing (CST), s non-siress test (NSTD or
biophysicasl profiling (8PP} may be

Pcnodoc deter ion of serum ek } t0 detect pos-
sible electrolyte imbalsnce should be porlomud at appropri-
ste intervals.

Al pmsms receiving thiazide thonpy should bo observed
for clamul slgm of ﬂmd or Y

Setum and

upon the weok of pregnancy. Pmoms -nd physn:mm should

be awsre, h may not sppear
until after the fetus has sustained irreversible injury.

Inilm wm‘ histories of in wtero exposure to en

i i uhould be closaly observed

. Woliguris occurs,

Yp 9 yp

LR

forh

mia, is, and hy i

urine .Ioctrolvtu delctmcnmvons are pcmculnriv impontm

when the pstient is

paunleul ﬂu-ds Wlmmq s»gns or tvmp(oms cf fluid and
irresp of cause, includ drynts:

of mouth, thirst, k fethargy, il

ness, confusion, seizures, muscle pains or cramps, musculsr
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fatigue, hypotension, oliguria, tachycardia, snd gas
nal disturbances such .s nauses and vomiting.
Hypokaslemia may develop, iafly with brisk diuusis.

of use of losartan and inhibitors of
P450 209 have not been exsmined.
As with other drugs that block angiotensin Il or its effects,

whan savere cirrhosis is p or sfter prol

interference with adequate oral electrolv\. intake will also
contribute to hypokalemia. Hypokalemia may cause cardiac
arrhythmia and may also 128 Of ate tharesp
of the heart to tha toxic effects of d-guahs {e.g., increased ven-
teicular irritability).

Although any chloride deficit is generally mild and usually
does not require specmc treatmaent except under extraordi-
nary circumstances |as in liver disease of renal diseass), chlo-
ride replacement may be required in the trestment of
metabolic atkalosis.

Dv\uuon-l hyponalremm may occur in edematous patients.

use of potassium-sparing diuretics (e.g.
spironolactone, lnlmunne nmnlonde) po(lsstum supple-
ments, or ssit sub t y lead t0
increases in serum pocassnum (see PFIECAUTIONS Informn-
tion for Pati
Hydrochlorolh:u:da

When sdministered 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 insulinl — dosage
adjustment of the antidiabetic drug may be required.

in hot S 8pp py is water r 1, rather Other antihypertensive drugs — sdditive effect or potentis-
than sdministration of salt except in rare instances when the  tion.

hyponatremia is life-threatening. In actual ssht depl Y, Cholesty ine and colestipol resins — Absorption of
appropriats replacement is the therapy of choice. hydrochk hiazide is impaired in the presence of anionic

Hyperuricemia m-y 0CLUr OF' funk gout may be precipitated
in cenain tosar-

exchange resins, Single doses of either cholestyramine or

tan decresses uric acud losantan in combination with hydro-
de attenuates the diuretic-induced hypstruricemnia.
c patients dosage adjustments of insulin or oral
hypoglycemic agents may be required. Hyperglycemia may
occur with thiazide diuretics. Thus lastent disbetes mellitus
may become manifest during thiazices therapy.

The antihypertensive effects of the drug may be enhanced
inthe postsympﬂheclomy pa(lcm

| resins bind the hydrochlorothiazidé and reducs its
sbsorption from the gastrointestinal tract by up 10 85 and 43
percent, vespecirvely

Co ids, ACTH — i e el yte deplstion,
particularly nypohlomu
Pressor {s.g.. norep h ) ibk

decreased response to pressor .mmcs but not sufﬁc-anl to
preciude their use.
Ska!aul muscla o a. depolarizing fe.g..

L ptogmsswe renal imp ent be ident,

Thlaudes havn been shown to increase IM urinary excre-
tion of magnesmm thiz may resultin hypomgmscmu.

Thi

bl d To to the
musclc rel anm
Lithium ~— should not generslly be guvm with diuretics.
Diuretic agents reduce the ranal ciearance of lithium snd sdd a

ides may d urinary calci excretion. Thia-  high risk of lithium toxicity. Refer to the kagw irsert for lith-
zides may cause l and slight sl i ofsarumcal- ium preparations bolou use of such preparastions with
cium in the sbsence of known disorders of cekcium  HYZAAR.
metabolism. Marked h may be evid of hid- No idal Anti-infi yDrugs—-ln:omopmcms.
den hyper Thiazi should be di: d the admini ion of a Y agent

before carrying out tests for parathyroid function.

increases in cholesterol and triglyceride levels may be asso-
cisted with thiazide diuretic therapy.
Impaired Renal Function

a of inhibiting the in-aid

sterone system, changes in ronal function have been reported
in susceptible individusis treated with losartan; in some
patients, thesa changes in rensl function were reversible upon
discontinuation of therapy.

in patients whose renal 1unchon may depend on the activity
of the re {e.9. p
with severe conpasnve hnn fmlun) treatment with anglo-

can reduce the diuretic, nalnuvehc, and amuhvponermvo
eflects of loop, potassium-sparing and thiszide diuretics.
Therefore, when HYZAAR and non-steroidal anti-inflamme-
fory agents are usad concomitantly, the patient should be
observed closely to determine if the desired effect of the
diuretic is obtained.
Carci is, M l i of Fertility
Losartan Potassium- Hydrochlorothundc

No carcmogemc-ty studles have been conductod with the
losartan p Yy othiazide corr

Losunan hydroch iazide when tested at o
weight ratio of 41, was negative ii. the Ames microbial

tensin converting Y s has been iated with
oliguria and/or progressive arotemia and (rarety) with scute
renal failure and/or death. Similar outcomes have been
reported with losartan.

in dies of ACE inhibi in i with unil. or
bilateral renal artery stenosis, increases in serum creatinine or
BUN have bean reported. Similar effects have been fcponod

assay and the V-79 Chinese hamster lung cell

mutagenesis assay. In addition, there was no evidence of

direct genotoxicity in the in vitro atkaline elution sssey in rat

hepatocytes and in vitro chromosomasl sberration assay in

Chinese hamster ovary cells at noncytotonc concemrmons.
Losarten p d with h

zide, had no effect on the fertility or mating behavior of male

with losartan; in some patients, these effects wers r
upon discontinuation of therapy.

Thiazides should be used with caution m uvcro venal dis-
eass, In patients with renal di: may
azotemnia. Cumulstive effects of the drug may devaiop in
patisnts with impaired renal function.

lnfomunon for Patients

rats at dosages up to 135 mgﬁ(gldny of losartan and 33.75 mg/

kg/day of hydrochl Thase dosages have been
shown to provide resp p (AUCs) for
losartan, its active bolite and h hydrochl hiazide that

are approximately 60, 60 and 30 times greater than those
schieved in humans with 100 mg of lossrts potassium in
combmatoon with 25 mg of hydrochlorothiazide. In femaile
rats, h the di ion of doses anlowss 10 mp/
kg/day of losartan and 2.5 mg/kg/day of hydrochlorothiszide
was -ssocmod with slight but statistically significant

s Fernale pati childbearing age should be
lold sbout the d- snd third-tri
exposure 1o drugs that act on the reni: gi in sy
and they should also be told that these do not

in dity and fertility md-cn. AUC vlluos for

appeasr to have resulted from intrauterine drug exp @ that

I its active

has been limited to the first trimester. These patients should
be asked to report pregnancies to their physicians 8s soon as
possible.

Sympromatrc Hypotansmn A pmm receiving HYZAAR
should be that ¥ can oOccul, espe-
cially during the first days of therapy, and that it should be
reported 10 the prescribing physician. The patients should be
told that if { syncope occurs, HYZAAR should be discontinued

until the physician has been ited.

Al pmoms should be cmmonod thu insdequste fluid
intake, iting can lead
to an i i hll in b|ood wnh the same conse-

i and

Pousslum Supplomonts A pstient rmiving HYZAAR
should be 10ld not 10 use potassium supplements o sakt sub-
g the prescrib-
ing physician {see PRECAUTIONS, Drug Interactions,
Losartan Potsssium).

snd

iated from data obtained with | ini
1o rats at a dose of 50 mg/kg/day in combination with 125mg/
kg/day of hydrochi ide, were ap| ly6,2, and 2
times greater than those achieved in humans with 100 mg of
losartan in combination with 25 mg of hydrochlorothiazide.
Losartan Potassium

Losanan p ium was not carcinogenic when adi
tered st imally tolersted dosages to rats and mice for 105
and 92 weeks, respectively. Female rats given the highest dose
{270 mg/kg/day) had a slightly mgh« incidence of pancreatic
acinar ad The y tolerated d 270 mz
kg/day in rats, 200 mgkg/day in mice) provided system
exposures for losartan and its pharmecologically ective
metabolite that were approximstely 160 and 80 times (rats)
and 30 snd 15 times {mice} the exposure of » 50 kg human
given 100 mg per day.

L .

p was negative in the mi isl o

esis and V-79 lisn cell e is assays and in the
in vitro sikaline slution and /n vitro and in vivo chromosomsl
sberration assays. In addition, the active metsbolite showed
no evidence of genotoxicity in the microbisl mutagenesis, in
vitro alkaline elution, snd in vitro chromosomel aberration

Fanilntyond producti o were not affected in

Drug Interactions
Losartan Potassium
No jifi dmg-drug,‘ inetic i h have
been found in d dies with hydrochlorothiazi s33ays.
in, warfarin, cimetidi phombarbn.l (Su CLINI
CAL PHARMACOLOGY, Drug i } Pot di

nt i
of cytochrome P450 3A4 #nd 2C8 have not been studied clini-
cally but in vitro studies show significant inhibition of the for-
mation of Ih' .mvt metabolite by inhibilon of P450 3A4
(k ycin, gestodens), or P450 2C9 (sul-
(anh le) and nearly plete inhibition by the
tion of and & In b

with male rats given  oral doses of losartan potassium
up to approximately 150 mg/kg/day. The administration of
toxic dozage Isvels in fernales (300/200 mg/kg/day) was asso-
ciated with » ugnrﬁc-m lp<0 OSD decresss in the number of
corpora k ts, and live fet
hrmlc no'c-ucnon. At 1oo mg&g/day only a decresss in the

ketoconazole, an inhibitor of PAS0 3A4, did not lflcﬂ the con-
version of josartan to the active bolite after i

administration of losartan. lahibitors of mochromo P450 2C9
have not been studi The p! con-

was observed. The relation-
ship of these findmgc to drug-trestment is uncersin since
there was no effect st these dosage levels on implanta/preg-

nant female, parcent post-implantation foss, or live mmals/
litter at parturition. in nonpregnant rsts dosad st 135 mgkg/
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day for 7 dnvs, svslom'c exposure (AUCs) for lossrten and its
active were 6 and 26 times the
exposure schieved in mln nt the maxlmum recommended
human daily dosage (100 mg).

Hydrochlorothiszide

Two-vnr feeding studies in mice and rats conducted under
the auspices of the National Tox icology Program {NTP} uncov-
ered no evid of a p I of hydrochlo-
rothiazide in fernale mice (at dosas of up to approximately 600
mg/kg/day) or in male and female rats {at doses of up to
approximately 100 mg/kg/day). The NTP, however, found
equivocal evidence for hepatocnrcinogenichy in male mice.

Hydrochiorothiazide was not genotoxic in vitroin the Ames

icity assay of Sal ifa typhirmunium strains TA 88,
TA 100, TA 1535, TA 1537, and TA 1538 and in the Chiness
Hamster Ovary {(CHOI test for chromosomal aberrations, or in
vivo in assays using mouse germinal cell chromosomes, Chi-
nese hamster bone marrow chromosomes, and the Dro-
sophila sex-linked recessive lethal trait gens. Positive test
results were obtained only in the in vitro CHO Sister Chroma-
tid Exchange (clastogenicity) and in the Mouse Lymphoma
Cell (mutagenicity) assays, using concentiations of hydro-
chiorothiazide from 43 to 1300 pg/mt. and in the Aspergitius
nidulans non-disjunction assay at an unspecified concentra-
tion.

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

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

Nursing Mothers

It is not known whether . -2ita:. is excreted in human milk,
but significant levels of losartan and its active metabolite were
shown 10 be present in rat milk. Thiszides appeasr in human
milk. Because of the potantial for adversas effects on the nurs-
ing infant, a decision should be mads whether to discontinue
nursing or discontinue the drug, teking into account ths
importance of the drug to the mother,

Pedistric Use

Safety and sffectiveness in pediatric patients have not besn
established.

Use in the Elderly

Of the total of p lled clinical studies
of hypertension with HYZAAR 107 patients {12.5%) were 65
years and over, while 9 patianls (1.0%) were 75 yoars and over.
No overall diff in off or safety were
observed between these patients and younger patients, but
greater sensitivity of some oider individusls cannot be ruled
out.

ADVERSE REAC‘I’IONS

Losartan p hyd iazide has been evalu-
ated for safety in 858 pmams trested for essential hyperten-
soon In cllmui mals with lounnn potassium-
hydrochl no L] liar 1o this
combination have been observed. Advorso experiences have
been limited to those that were reponod prcviouslv with |
tan i and/or h . The overall inci-
dence of adverse sxpenom:os P d d with the bi
was comparable to placebo.

In general, treatment with losartan polassuum—hydrochlo—

hiazide was well tok d. For th& most part, adverse expe-
nances havt been mild and lransnm in nature and have not

of lled clinical tri-
a|s, discontinuation of therapy due to clinical sdverse experi-
ences was voquuod n onlv 2. 8% and 23% of pmoms treated
with the bi and p

In these double-blind controlled clinical ttials the following
adverse experiences reported with losartan-hydrochlorothis-
zide occurred in 21 percent of patients, and more often on drug
than piscebo, regardiess of drug relationship:

Losartan Potassim-—
HydrocMoro-
thiazide Placebto
in=858) In=173)
a5 8 Whole
sl pain 12 []3
Edema/swelling 13 12
Cordiovascutar
Palgitation 4 [ 1]
Musciloskeletal
Back pain FAl (13
Nervous/Psychistric
Dizziness 57 9
Respicatory
Couph 28 3
inesais 12 (1]
Upul Fospiratory (8] a8
infection
Stin
Rash c 14 00

The following adverse svents were also reported at » rate of
1% or greater, but Were 83, Of MOFe, COTNMON | in th- plmbo
group:
tis, pharyngitis.

Adverse svents occurred at about the same rates in men
and women, older and younger patients, and black and non-
biack patients.

A pstient with known hypersensitivity to sspirin snd penicil-
lin, when trested with losartan potassium, was withdrawn
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from study due to swelling of the lips and eyelids and facial
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ing from excessive diuresis. If dipitalis hes slso been

OGS S

reported #s angioedema, which mumod to nomul 5 :»r administered, hypokslemia mey accantuste urd»c srrhyth- ~*
after therapy was discontinued. ~ ©.37 “mins. The degres to which hyd:
Wol peeling of paims and hcmotvsis wn nponod [ hemodialysis has not been established. T I
one subject trested with P DOSAGE AND ADMINISTRATION :
Losartsn Potsssium

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

Body as a Whole: chasl pain, loeinl edema, fever, orthostatic

. sffects, sy [» angina is. srrhyth-

. rmiss including strial fibrillation, sinus buﬂycardu; tachycar-

. dia, ventriculsr uchyurdna ond vemr-culu fibrillation, CVA,

: d degree AV block:

; NG , dental pain, dry mouth, dys-
papsnl. L , gastriti iting; logi i

bolic: gout; M h I: srrn pain, gia, arthri-

tis, fibromyalgia, hip pam ;onm swelling, Imu p.m. leg plm

© musche pain,

myslgia, sbouldor pain, stiffness; I}larvous Syﬂom’Psychul-

yP , YO

The ususi starting doao of losertan is 50 mg once daily,
with

25mg
dcpleﬂon {e.g., pmms trn!od wnh dluutm) {see WARN-
and

S,  Myp
pnmms with 8 hmory of hopam: -mpaurmom (see WARN-
INGS, Impeired Hepatic Function). Losartan can be adminis-
tared once of twnco dasily st total dmlv doses of 2510 100 mg. if
the yp offect d st trough using once-s-
day dosing is inadequate, a twice-a-day regimen at the ssme
totsl daily dose or an increass in dose may give » more satis-
haory response.

Hydr i in doses of 12.5 to 50 mg
once daily and can be given at doses of 12.5 to 25 mg as
HYZAAR.

ric: Y. Y der, ataxia, ,

dream ab lity, by ia, libido dec d,

memory impl"mtm mcgmm,u-. panic disorder,
ia, peripheral pothy, sleep di

lonou tremor, vertigo; Rosp:nmry dyspnes, opzstnxls. rusal

To minimize d ind d side effects, it is usually
sppropriate 10 begin combmmon therapy only aﬁnr apatient .
has failed to achieve the d effect with

The side effects {ses WARNINGS) of losartan are gonauﬂv

pharyngeal di
vhinm:, sinus disorder; Slun nlopocm, donnatms. dry skin,
i scchyr , erythema, flushi % ?mri!us,'
: urticaris; Sp v-s-on.

} stinging in the eye, conjunctivitis, decresse in visual ncunv.
: taste perversion, tinnitus; Urogenitai: impotencs, nocturis,
{ urinary frequency, urinary tract infection.

rare cnd .ppauml'y mdcpoud;'m of dou, lhoso of hvdvocMo—
e 8

hypokalemis} and doso—mdopond-m ph-nomon- {o.g., p-n-
crestitis), the former much more common than the latter.
Thoupy with any combination of lossrtan and hydrochio-
will be iated with both sets of dose-indepen-

dertt side effects.
Therspy: The combination may be substi-
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Hyzaar® 100-25

{Losartan Potassium-Hydrochlorothiazide Tablets)

potassium
USUAL ADULT DOSAGE: See accompanying circular.
Store at 25°C (77°F); axcursions permitted 10 15-30°C (59-86°F)
[see USP Controlled Room Temperature].
Keep container tightly closed, Protact from Jight.

This is a bulk package and not intended for dispensing.
HYZAAR is a registered tradamark of
El du Pont de Nemours and Company, Wilmington, DE

T L
703BINK
100 Tablets 0006-0747-28 '

NDA 20-387
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Hyzaar® 100-25

{Losartan Potassium-Hydrachlorothiazide Tablets)

. MERCK &'LX C FxDuPont Pharma
EoaRg Y65t EOINLAA LISC0, UDA 25 3
Each tablet contains 100 g losartan potassium and 25 mg hyd

USUAL ADULT DOSAGE: See accompanying circutar.

Store at 25°C (77°F); axcursions permitted 10 15-30°C (59-86°F)
[see USP Controlled Room Temperature).

Keep container tightly closed. Protect trom light.

This Is a bulk package and not intended for dispensing.

HYZAAR is a registered trademark of

E.L. du Port de Nemours and Company, Wilmington, DE

s 7 e
0006-0747-28 1

'Hyzaar® 100-25

100 Tablets
(Losartan Potassium-Hydrochlorothiazide Tablets)

NDC 0006-0747-28
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=3, :;.;'q—.gc-\,/\\ O % Pont Phs -
. ) O e o ,ﬁl N
’ 'ﬁ?\ii ﬁﬂ‘mr T 9486 iH;\ n.u‘ﬁ‘l?’t‘ﬁ%'t,v;f MISAY
Each tablet contains 100 mg losartan p tum and 25 mg hyds
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(59-06°F) {see USP Controdied Aoom Temparature]. See accompanying circular.
Kaep container tightly closed. Protect trom kght. P only
30 Tablets HYZAAR is 3 registered trademark of

E.l. du Pont de Nemours and Company,
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: NDA 20-387/S-008

LINICAL PHARMACOLOGY AN
BIOPHARMACEUTICS REVIEW



May | 1998
/

MAY - A 1098
CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW

NDA: 20-387 (Supplement SCF-008) SUBMISSION DATES: February 10, 1998
HYZAAR® (Losartan Potassium/Hydrochlorothiazide) v April 20, 1998
Tablets (50-12.5 & 100-25 mg )

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

TYPE OF SUBMISSION: NDA SUPPLEMENT
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BACKGROUND, iIYZAAR® is a combination tablet consisting of losartan (an angiotensin II
receptor antagonist) and hydrochlorothiazide (HCTZ) approved for the treatment of
hypertension. The approved strength contains losartan 50 mg and HCTZ 12.5 mg but the
sponsor has requested for the approval of a new strength (100-25 mg) of the combination tablet
which is exactly compositionally proportional to the approved strength (see appendix). The
sponsor was requested to submit comparative dissolution data in three media (water, acid and
phosphate buffer) for the approved and the proposed strength of HYZAAR® tablets and this
has now been submitted to the Agency. The labeling has been up-dated with the addition of the
new strength of HYZAAR® tablet.

SYNOPSIS:

The dissolution data submitted by the sponsor are summarized in Tables 1-6 and Figures 1-6
while Figures 7-8 show the effect of pH on the solubility of losartan and HCTZ (attached).
The similarity values (f2) for the three media are:

Water - 45.6 for losartan and 45.9 for HCTZ .

0.1N HCI - 52.3 for losartan and 57.3 for HCTZ

Phosphate Buffer, pH 6.5 - 45.3 for losartan and 44.5 for HCTZ

The lower f2 values for losartan and HCTZ in water and phosphate buffer may be due to the
high variability of the dissolution data at 5, 15 and 20 minutes time points. The sponsor argues
that the difference observed in the dissolution data at 5, 15, and 20 minutes in water and-buffer
is due to the lower surface area to mass ratio for the 100-25 mg tablet compared to the 50-12.5
mg tablet. The increase in time for dissolution in 0.1N HCI is due to pH-solubility ~
characteristics of losartan which led to a decrease in the rate of erosion of the tablet in acid
medium. The Tmax for losartan and its active metabolite are approximately 1 and 4
hours respectively while that of HCTZ is about 1 hour. The two tablet formulations are exactly
compositionally proportional and the f2 value in 0.1N HCI (a physiologically more relevant
medium) is greater than 50%. It is therefore unlikely that the difference in dissolution in the
early time points ¢ minutes) will have any significant impact on the in vivo bioavailability
of the new strength of HYZAAR® tablet.
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COMMENTS TO BE SENT TO THE FIRM:

DISSOLUTION: Based on the dissolution data submitted by the sponsor, the approved
dissolution medium and specifications should be:

Medium:

Method: °

Specifications:

CONCLUSION:

The Division of Pharmaceutical Evaluation I has reviewed the sponsor’s supplement to the
NDA and recommends the approval of a new strength of HYZAAR® tablets (100-25 mg) with
the dissolution specifications of Q= % at min for losartan, Q= % 3¢ min for
HCTZ.

I%l slilof
Emmanuél O. Fadiran, Ph.D. ~
Division of Pharmaceutical Evaluation I

FT Initialed by A. Parekh, Ph.D. --Z--eeemennmv — ‘57‘}/7 ¢

cc: NDA 20-387, HFD-110, HFD-860 (Fadiran), Short (Chemist Team Leader, HFD-110),
CDR (Attn: Barbara Murphy).



COMPOSITION OF THE FORMULATIONS

Market Composition
mg/tablet

Ingredient 100/25  50/12.5

Tablet Core
s Losartan Potassium

7 Hydrochlorothiazide USP

« Microcrystalline Cellulose (Avicel PH102) NF

~ Lactose Hydrous (Fast Flo) NF

v Pregelatinized Starch 1500 NF

~~Magnesium Stearate Impalpable Powder NF
Uncoated Tablet Weight (mg)

Tablet Coat'
«"Yellow Coating Color Concentrate Powder

Purified Water USP?
Film-coated Tablet Weight (mg)

Excess prepared to account for losses during the film-coating process.
Removed during processing.



Table 1. Individual Losartan Potassium Dissolution Results for Tablets HYZAAR Using 0.1N HCI

Losartsn Potassium, % Dissolved (of Label Clatm)
50/12.5 mg Strength Tablet 100728 mg Strength Tablet
Samp 15 min 30 min 45 min 60min__ 120 min__ 180 min | 1Smin 30 min __ 45min 60min_ 120 min__ 180 min
l .
2
3
4
5
(3
Mean 6 13 20 29 59 88 4 10 16 22 43 76

Table 2. Individual HCTZ Dissolution Results for Tablets HYZAAR Using 0.1N HC1

Hydrochlorothiazide, % Dissolved (of Label Cialm)
50/12.5 mg Strength Tablet 100/25 mg Strength Tablet
| Sample ISmin__ 30min __ 45min __60min _ 120min_180min | 1Smin _ 30min _45min 60 min_ 120 min__ 180 min |
1
2
3
4
S
6
Mean 4 12 22 32 63 85 ' 3 10 18 26 51 75
Figure | Comparative Dissolution Profile for Flgure Z Comparative Dissolution Profile for
Tablets HYZAAR - Losartan Potassium Tablets HYZAAR - Hydrochlotothlazide
0.9N HCL 0.1N HCI
" 1 100 \
3 ! & '
3= 3
s g s0
3 A
|- - ,
8w i .
” - -
N IS ) -
0 x 60 w0 120 150 180 L] 0 [ 90 120 150 180
Time (minutes) Time (minutes)
* 50/12.5 mg Tablet

0 100/25 mg Tablet



“*Table < Individual Losartan Potassium Dissolution Results for Tablets HYZAAR Using Water

Losartan Potassium, % Dissolved (of Label Claim)
50/12.5 mg Strength Tablet 10025 mg Strength Tablet
Sample Smin 1Smin_20min__ 30min__45min _60min | Smin 1Smin_20min___30min _ 45min 60 min
i
2
3
4
S
6
Mean 15 77 96 9 99 9 | ] 55 77 9 100 99
Table ?‘ Individual HCTZ Dissolution Results for Tablets HYZAAR Using Water
Hydrochlorothiazide, % Dissolved (of Label Clalm)
$0/12.5 mg Strength Tablet 100728 mg Strength Tablet
| Sample S min 1Smin__ 20min __30min _ 45min__60min | Smin 1Smin_ 20min_._ 0min _ 4Smin __ 60 min
1
2
3
. 5
5
6
Mean 10 66 85 91 93 94 | s 46 (13 87 20 90

Figure 3 Comparativs Dissolution Profile for
Tablets HYZAAR - Losartan Potassium

Tablets HYZAAR - Hydrochlorothlazide

Flgunzf' Comparative Dissolution Profile for

Water
Water
100 4 100
P
= -
a & ]
3 s ©
3 3
f o Je
A K3
X P
i !
-
[=3
z x
0 — ° =
[ 15 30 4 80 ° 1 % “®
Time (mioutes) Time (minutes)

* 50/12.5 mg Tablet
O 100r25 mg Tablet



Rk
Table 5 Individual Losartan Potassium Dissolution Results for Tablets HYZAAR Using USP Phosphate Buffer pH 6.5

Losartan Potssstum, % Dissolved (of Label Claim)
50/12.5 mg Strength Tablet 100/25 mg Strength Tablet
Sample Smin 1Smin__20min___30min__ 4Smin__ 60 min S min 1Smin__20min___30min__ 4Smin 60 min
1
2
3
4
5
6
Mean 16 76 7 99 9 99 I 10 55 76 98 e d ”
Table 6 Individual HCTZ Dissolution Results for Tablets HYZAAR Using USP Phosphate Buffer 6.5
) Hydrochlorothiazide, % Dissolved (of Label Claim)
50/12.8 mg Strength Tablet 100725 mg Strength Tablet
Samglle Smin 15min _20min 3min  45min __60min | Smin _1Smin _20min _3Omin _45min _ 60min
2 -—
3
4
s
6
Mean 11 65 84 20 91 92 | 6 44 63 84 36 37
'
Figure % C
% £ Comparative Dissolution Profie or Figure £ Comparative Dlssolution Profile for
ablets HYZAAR - Losartan Potassium
USP Phosphate Butler pH 6.5 Tablets HYZAAR - Hydrochiorothlazide
USP Phosphate Buffer pHeS
100 100
- 1
£ -
3 eo £ =
: 4]
2
K} &0
3 5 ®
P A
i 1
»
S 20
2 !,
° ~ . . -
0 15 0 4 20 ° !
Time (minutes) 0 5 2 % 60

¢ 50/12.5 mg Tablet
0 100/25 mg Tabiet

Tims (minules)



Figure7 Dependence of Losartan Potassium
SolubilityonpH

Figure ¥ Dependence of Hydrochlorothiazide
Solubility on pH




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:NDA 20-387/S-008

CHEMISTRY REVIEW(S)
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DIVISION OF CARDIO-RENAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

woa #: 20-387/S5-008 REVIEW DATE: 23-OCT-98
SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
SCF-008 (AL) 11-SEP-98 15-SEP-98 15-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: 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

Amendment to Supplement Provides For:
dissolution specifications and revision of the labeling and storage statements
in the package circular in response to the Agency’s approvable letter of August 10,
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: Film coated tablets
STRENGTH: 50 mg Losartan Potassium Tablets/12.5 mg Hydrochlorothiazide

ROUTE OF ADMINISTRATION: ORAL

DISPENSED: Rx -
DRUG SUBSTANCE 1. LOSARTAN POTASSIUM - —
CHEMICAL NAME: 2-butyl-4-chloro-1[[2’- (1H-tetrazol-5-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: 461.01

STRUCTURAL FORMULA:

CH,O0H
Cl
. " N—CH,
CH
[ 2 N
CH, N
| A\
CH, N-NK



NDA 20-387 MERCK HYZAAR 2

DRUG SUBSTANCE 2. » HYDROCHLOROTHIAZIDE

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

CAS #: 58-93-5 MOLECULAR FORMULA: C,H,CIN,0,S, MOLECULAR WEIGHT: 297.74

STRUCTURAL FORMULA:

0] O
HoNSO» \S//
2 ~
O "
Cl N
REMARKS/COMMENTS :

Storage statement in the Paste-up of the circular, carton and container labels is
acceptable.
The circular has been revised as requested. The has been deleted from the
proprietary name in the package insert and from all carton and container
labeling. The has been deleted from the logo on the carton and container labels

as requested.
CONCLUSIONS & RECOMMENDATIONS:

Satisfactory. The supplement may be approved.

CcC:

Orig. NDA “/
HFD-110/Division File :)
HFD-110/Ram Mittal/date -
HFD-110/CS0O Ramsharan ﬁﬁ\MittéI"PETD., Review Chemist
R/D Init by: KS/ ISI g’ filename: C:\NDA\20387\20387AL.008
A7

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

noa #: 20-387/S-008 REVIEW DATE: 22-MAY-98 REVISED DATE: 04-AUG-98
SUBMISSION TYPE DOCUMENT DATE CDER DATE .'ASSIGNED DATE
SCF-008 10-FEB-98 11-FEB-98 17-FEB-98
SCF-008 (BC) 20-APR-98 21-APR-~98 27-APR-98
SCF-008 (BL) 19-JUN-98 22-JUN-98 24-JUN-98
SCF-008 (BL) 15-JUL-98 22-JUL-98 27-JUL-98
SCF-008 (BL) 20-JUL-98 21-JUL-98 27-JUL-98
NAME & ADDRESS OF APPLICANT

Merck ikesearch Laboratories

Merck & Co. Inc.

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

DRUG PRODUCT NAME

HYZAAR s -
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

Proprietary:

Supplement Provides For:

the approval of a new strength 100/25 mg of the combination tablet.

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 Losartan Potassium Tablets/12.5 mg Hydrochlorothiazide
ROUTE OF ADMINISTRATION: ORAL
DISPENSED: Rx

DRUG SUBSTANCE 1. LOSARTAN POTASSIUM

2-butyl-4-chloro-1[[2’-(1H-tetrazol-5-yl)-[1,1'-
biphenyl] -4-yl] -methyl] -1H-imidazole-5-methanodi,
monopotassium salt.

CHEMICAL NAME:

CAS #: 124750-99-8 MOLECULAR FORMULA: C, H, Cl1KNO MOLECULAR WEIGHT:

227722

STRUCTURAL FORMULA:

CH,OH
cl
) N—CH
Nj/ 2
CH
|2 N
| A8
(j{Z Pq—bﬂ(

461.01



NDA 20-387 MERCK HYZAAR 2
DRUG SUBSTANCE 2. HYDROCHLOROTHIAZIDE

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

CAS #: 58-93-5 MOLECULAR FORMULA: C/H,CIN,0,S, -MOLECULAR WEIGHT: 297.74

STRUCTURAL FORMULA:

O\\S//O
“NH

p

HaNSO,

Cl N
H

REMARKS/COMMENTS :

See comments and recommendations for storage statements. Regarding HYZAAR
on the label and cartons the Labeling and Nomenclature Committee (LNC) has

informed that as a proprietary name and on the labels is
unacceptable.

CONCLUSIONS & RECOMMENDATIONS:

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" -

A review by Biopharm (Division of Pharmaceutical Evaluation I) has recommended the
following dissolution specifications:

Based on the dissolution data submitted by the applicant, the approved
dissolution medium and specifications should be:

Medium:
Method:
Specifications:

The application is approvable except for the use of "DS" and "AA" on the carton and
labels. )

HFD-110/Division File
HFD-110/Ram Mittal/datq

HFD-110/CSO ‘ Ramsharan D. Mittal Ph.D., Review Chemist
R/D Init by: KS/ filename: C:\NDA\20387\20387SCF.008

cc: I
Orig. NDA ’S
e —

915’/?8



ENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: NDA 20-387/S-008

ADMINISTRATIVE DOCUMENTS



NOV 10 1998

RHPM Review of Labeling

NDA: 20-387/S-008 Hyzaar (losartan potassium/HCTZ) Tablets

Date of submission: October 23, 1998
Date of receipt: October 26, 1998

Applicant: Merck Research Laboratories

Background: In response to our August 1998, 1998 approvable letter, Merck submitted
revised draft labeling and agreed to the revised dissoli:ion specification in a submission
dated September 11, 1998. I called Jeffrey White, M.D. on October 19, 1998, and asked

him to send in final printed labeling. The FPL came in a submission dated October 23,
1998. .

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

DESCRIPTION:

Instead of “HYZAAR?” followed by the generic name, the labeling now reads,
“HYZAAR 50-12.5 (losartan potassium-hydrochlorothiazide tablets)
HYZAAR 100-25 (losartan potassium-hydrochlorothiazide tablets)”

The first sentence now begins, “HYZAAR 50-12.5 (losartan potassium-
hydrochlorothiazide tablets) and HYZAAR 100-25 ...”

The next-to-last paragraph now begins, “HYZAAR is available for oral
administration in two tablet combinations of losartan and hydrochlorothiazide.
HYZAAR 50-12.5 contains 50 mg of losartan potassium, and 12.5 mg of
hydrochlorothiazide. HYZAAR 100-25 contains 100 mg of losartan potassium
and 25 mg of hydrochlorothiazide. Inactive ingredients are ...” -

The single sentence in the last paragraph has been revised to “HYZAAR 50-12.5
contains 4.24 mg (0.108 mEq) of potassium and HYZAAR 100-25 contains 8.48
mg (0.216 mEq) of potassium.”

ADVERSE REACTIONS:

In the third paragraph, “HYZAAR” has been changed to “losartan-
hydrochlorothiazide.”

DOSAGE AND ADI(/IINISTRATION, Dose Titration by Clinical Effect:

This subsection has been revised as follows (changes underlined to illustrate):



. A patient whose blood pressure is not adequately controlled with losartan
monotherapy (see above) may be switched to HYZAAR 50-12.5 (losartan 50
mg/hydrochlorothiazide 12.5 mg) once daily. If blood pressure remains
uncontrolled after about 3 weeks of therapy, the dose may be increased to two
tablets of HYZAAR 50-12.5 once daily or one tablet of HYZAAR 100-25
(losartan 100 mg/hydrochlorothiazide 25 mg) once daily.

A patient whose blood pressure is inadequately controlled by 25 mg once
daily of hydrochlorothiazide, or is controlled but who experiences hypokalemia
with this regimen, may be switched to HYZAAR 50-12.5 (losartan 50
mg/hydrochlorothiazide 12.5 mg) once daily, reducing the dose of
hydrochlorothiazide without reducing the overall expected antihypertensive
response. TL. _:..nical response to HYZAAR 50-12.5 should be subsequently
evaluated and if blood pressure remains uncontrolled after about 3 weeks of
therapy, the dose may be increased to two tablets of HYZAAR 50-12.5 once daily
or one tablet of HYZAAR 100-25 (losartan 100 mg/hydrochlorothiazide 25 mg)

once daily. .-
The usual dose of HYZAAR is one tablet of HYZAAR 50-12.5 once
daily. More than two tablets of HYZAAR 50-12.5 once daily or more than one
tablet of HYZAAR 100-25 once daily is not recommended. The maximal
antihypertensive effect is attained about 3 weeks after initiation of therapy.

HOW SUPPLIED:

Information on HYZAAR 100-25 has been added. The first sentence.of the
Storage subsection has been revised to read, “Store at 25°C (77°F); excursions
permitted to 15-30°C (59-86°F) [see USP Controlled Room Temperature].”

Recommendation: I 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. Bongiovanni

cc: NDA 20-387/S-008
HFD-110
HF-2/MedWatch
HFD-110/KBongiovanni
HFD-110/SBenton
kb/10/30/98.



