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PRINZIDE®

(LISINOPRIL-HYDROCHLOROTHIAZIDE)

USE IN PREGNANCY

When used in pregnancy during the second and third
trimesters, ACE inhibitors: ¢can csuse injury ‘and- even
death. to the developing- fetus.: When pregnancy is
detected, PRINZIDE should be discontinued as soon as
possible. See WARNINGS," Pregnancy, Lisinopril, Fataly
Neonatal Morbidity and Mortality.

DESCRIPTION

PRINZIDE® {Lisinopril-Hydrochlorothiazide) combings an
angiotensin converting enzyme inhibitor, lisinopril, and a
diuretic, hydrochlorothiazide;

Lisinopril, a synthetic peptide derivative, is an oral lohg-act
ing angiotensin converting enzyme inhibitor. it is chemically
described as (SH-IN?»(1-carboxy-3~pheny|propyl)~L-Iysy!]~L»
proline dihydrate. Its empiricat formula is CanHyyN3Oge2H,0
and its structural formula is:
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Lisinopril is a white 1o off-whita, crystaliine powder, with a
molecular weight of 441,52, It is soluble inwater, sparingly sol-
ublein methanol, and practically insoluble in ethanol,

Hydrochiorothiazide is 6—chloro~3,bdihydro-2f+1,2,4»ben-
2othiadiazine-7-sulfonamide 1;1-dioxide. Its empirical for-
mula is CHaCIN;0,S; and its structural formulais:
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Hydrochlorothiazide is a white, or practically white, crystal-
line powder with a molecutar weight of 297.73, which is
slightly soluble in water, but freely soluble in sodium hydrox-
ide sofution.

PRINZIDE is available for oral Use in three tablet combina.
tions of lisinapril with hydrochiorothiazide: PRINZIDE 10-12.5,
containing 10 mgq lisinoptil ahd 12.5 Mg hydrochlorothiazide,
PRINZIDE 20-12.5, containing 20 my lisinopril ‘and 12.5 my
hydrochlorothiazide and PRINZIDE 20-25, containing 20 mg
lisinopril and 25 mg hydrochiorothiazide.

Inactive ingredients’ are. calcium phosphate, magnesium
Stearate, mannitol, and starch, PRINZIDE 10-12.5ais0 contains
FD&C  Blue #2 aluminum  lake: . PRINZIDE 20-12.5 and
PRINZIDE 20-25 also contain ifon oxide.

CLINICAL PHARMACOLOGY
Lisinopril-Hydrochlorothiazide

Asa-result of its diuretic effects, hydrochiorothiazids
increases piasma renin activity, increases aldosterone secre-
tion, and decreases serurn potassiurn. Administration of lisi-
nopril blocks the renin-angiotensin-aldosterone . axis - and
tends 1o reverse the potassium. loss. associated with the
diuretic. X

In clinical studies, the extent of blood pressure reduction
seen with the combination of lisinopril and hydrochiorothia-
zide was approximately additive; The PRINZIDE 10-12.5 ¢om-
bination worked equaily well in black and white patients, The
PRINZIDE = 20-12.5 and . PRINZIDE.. 20-2% combinations
appeared sormewhat less effective in biack patients; but rela-
tively few black patients were studied. In most patients, the
antihypentensive effect of PRINZIDE was sustained for at Jeast
24 hours.

In a randomized, controlied comparison, the mean antiby-
pentensive effects of PRINZIDE: 20-12.5 and PRINZIDE 20-25
waere similar, suggesting that fhany patients who respond ade-
quately to the latter combination may be: controlied with
PRINZIDE 20-12.5. (Se¢e DOSAGE AND ADMINISTRATION )

Concomitant administration of lisinopril'and hydrochloros
thiazide has little or no effect on the bioavailability of sither
drug. The combination tabiet is bioequivalent to concormnitant
administration of the separate entities.

'Re%lslered trademark of MERCK & CO.; Ine,
COPYRIGHT © MERCK & CO., Inc.; 1989, 1997
All righits reserved

PRINZIDE® {Lisinopril-Hydrochtorothiazide)

Lisinopril
Mechanism of Action

Lisinopril inhibits angiotensin-convening enzyma (ACE) in
human subjects and animals. ACE is a peptidyl dipeptidase
that catalyzes the conversion of angiotensin { to the vasocon-
strictor substance, angiotensin I, Angiotensin Il also stimu-
lates aldosterone secretion by the adrenal cortex. Inhibition of
ACE results in decreased plasma angiotensin I which leads to
decreased vasopressor activity and to decreased aidosterons
secretion. The latter decrease may resultin a smail increase of
serum potassium. Removal of angiotensin Ii negative feed.
back on renin secretion leads to increased plasma renin activ-
ity. In hypertensive patients with normal renal functiontreated
with lisinopril alone for up to 24 weeks, the mean increase in
sefum potassium was less than 0.1 mEQAL; however, approxi-
mately 15 percent of patients had increases greater than
0.5 mEgL and approximately six percent had a decrease
greater than 0.5 mEg/L. In the samae study, patients treated
with lisinopril plus a thiazide diuretic showed essentially no
change in serum potassium, {See PRECAUTIONS.)

ACE isidentical to kininase, an enzyme that degrades brady-
kinin. Whether increased levels of bradykinin, a potent
vasodepressor peptide, play a role in the therapeutic effects of
fisinopril remains to be etucidated,

While the mechanism through which lisinoprit Iowers blood
pressure is believed to be primarily suppression of the ranin-
angiotensin-aldosterone system, lisinopril is antihypertensive
even in patients with low-renin hypertension. Although lisino-
pril was antihypertensive in all races studied, black hyperten-
sive patients {usuaily 8 low-renin hypertensive populationy
had a smalier average response to lisinopril monotherapy
than non-black patients.

Pharmacokinetics and Metsbolism

Following orat administration of lisinopril, peak serum con-
centrations occur within about 7 hours. Declining serum con-
centrations exhibit a prolonged terminal phase which does
not contribute to drug accurmwlation This terminal phase
probably represents saturable binding to ACE and is not pro-
portional to dose, Lisinopril does not appear to be bound to
other serum proteins,

Lisinopril does not undergo metabolism and is excreted
unchanged entirely in the urine. Based on urinary recovery,
the mean extent of absorption of lisinopril is approximately 25
percent, with large intersubject variability (6-60 percent) at all
doses tested (5-80 mg). Lisinopril absorption is not influenced
by the presence of food in the gastrointestinal tract.

Upon multiple dosing, lisinoprit exhibits an eftective half-
life of accumulation of 12 hours,

Impaired renal function decréases elimination of lisinopril,
which is excreted principally through the kidneys, but this
decrease becomes clinically important only when the glomer-
ular filtration rate is below 30 mU/min. Above this glomarular
filtration rate, the elimination half-life is little changed. With
greater impairment, however, peak and trough tisinopril iev-
els increase, time to peak concentration increases and time to
attain steady state is prolonged. Older patients, on average,
have (approximately doubled) higher blood levels and area
under the plasma concentration time curve {AUC) than
younger patients. (See DOSAGE AND ADMINISTRATION.)
Lisinopril can be removed by hemodialysis.

Studies in rats indicate that lisinopril crosses the blood-
brain barrier poorly. Multiple doses of lisinopril in rats do not
result in accumulation in any tissues. Howaever, milk of lactat-
ing rats contains radioactivity following administration of 4¢
lisinopril. By whole body autoradiography, radioactivity was
found in the placenta following administration of labeled drug
to pregnant rats, but none was found in the fetuses.
Pharmacodynamics

Administration of lisinopril to patients with hypertension
results in a reduction of supine and standing blood pressure ta
about the same extent with no compensatory tachycardia;
Symptomatic postural hypotension is usually not observed
although it can occur and should be anticipated in volume
and/or salt-depleted patients, (See WARNINGS.)

In most patients studied, onset of antihypertensive activity
was seen at one hour after oral administration of an individual
dose of lisinopril, with peak reduction of blood pressure
achieved by six hours.

In some patients achisvement of optimal blood pressure
reduction may require two to four weeks of therapy.

At recommended single daily doses, antihypertensive
effects have been maintained for at least 24 hours after dos-
ing, although the effact at 24 hours was substantiaily smatler
thanthe effect six hours after dosing.

The antihypertensive sffects of lisinopril have continued
during long-term tharapy. Abrupt withdrawal of lisinopril has
not been associated with a rapid increase in blood pressure;
nor with a significant overshoot of pretreatment blood pres-
sure.

In hemodynamic studies in patients with essential hypay-
tension, blood pressure reduction was accompanied by a
reduction in petipheral arterial resistance with little or no
change in cardiac output and in heart rate. In a study in nina
hypertensive patients, following administration of lisinopril,
there was an increase in mean renal blood flow that was not
significant. Data from several smalt studies are inconsistent
with respect to the effect of lisinopril on glomerular filtration
rate in hypertensive patients with normal renal function, but
suggest that changes, if any, are not large.

In patients with renovascular hypertension lisinopril has
been shown to be well tolerated and effective in controlling
blood pressure (see PRECAUTIONS).
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PRINZIDE® {Lisinopril-Hydrochiorothiazide)

Hydrochiorothiazide

The mechanism of the antihypertensiva effect of thiszides is
unknown. Thiazides do not usually atfect normal blood pres-
sure,

Hydrochiorothiazida is a diuretic: and antihypertensive. it
affects the distal renat tubular mechanism of alectrolyte reab-
sorption. Hydrochlorothiazide increases axcretion of sodium
and chioride in approximately equivalent amounts. Natriure-
sis may be accompanied by some loss of potassium and bicar-
bonate.

After orat use diuresis begins within two hours, peaks in
about four hours and lasts about 610 12 hours.

Hydrochlorothiazide is not metabolized but is eliminated
rapidly by the kidney. When plasma levels have been followed
for at least 24 hours, the plasma half-life has been observed to
vary between 5.6 and 14.8 hours. At least 61 percent of the oral
dose is eliminated unchanged within' 24 hotirs; Hydrochloro-
thiazide crosses the placental but not the blood-brain barrier,

INDICATIONS AND USAGE

PRINZIDE is indi forthetr tof hypertension.

These fixed-dose binations are not indi for initiat
therapy (see DOSAGE AND ADMINISTRATION).

In using PRINZIDE, consideration should be givento the fact
that an angiotensin converting enzyime: inhibitor, captopril,
has caused agranulocytosis, particularly in patients with renal
impairment or collag lar di and that itab
data are insufficient to show that lisinopril does not have a
similar risk. (See WARNINGS.)

In considering use of PRINZIDE, it should ba noted that black
patients receiving ACE inhibitors have been repontedto have a
higher incidence of angioedema compared to non-blacks;
{See WARNINGS, Angioederna.)

CONTRAINDICATIONS

PRINZIDE is contraindicated in patients who sre hypersensi-
tive to any component of this product and in patients with &
history of angioedema related to previous treatment with an
angiotensin converting enzyme inhibitor. Because of the
hydrochlorothiazide companent; this product is contraindi.
cated in patients with anuria or hypersensitivity to other sul-
fonamide-derived drugs.

WARNINGS

General
Lisinopril
Anaphylactoid and Possibly Related Reactions:

Presumably because angiotensin-converting enzyme inhib-
itors affect the metabolism of eicosanoids and polypeptides,
including endogenous bradykinin, patients receiving ACE
inhibitors (including PRINZIDE) may be subjett to a variety of
adverse reactions, some of thern serious,

Angioedema; Angioedema of the face, axtremities, lips,
tongue, glottis andfor larynx has been reported: rarély in
patients treated with angiotensin convarting enzyme inhibi-
tors, including lisinopril. This may oceur at any time during
treatment. In such cases PRINZIDE should be promptly dis-
continued and appropriate therapy and maonitoring should be
provided untii complete and sustained resolution of signs and
symptoms has occurred. In instances where swelling has
been confined to the face and lips the condition has generally
resolved without treatment, although antihistamines. have
been useful in relisving symptoms, Angioedema associated
with laryngeal edema may be fatal, Whers there is invoive-
ment of the tongue, glottis or faryny; likely to causs airway
obstruction, b inephrine : soluti 1:1000
(0.3 mL to 0.5 mL) and/or measures hecessary to ensure a
patent airway, should be promptly provided. (See ADVERSE
REACTIONS.)

Patients with a history of angioederna unrelated to ACE
inhibitor therapy may be at increased risk’ of angioedema
while receiving an ACE inhibitor (see alsé INDICATIONS AND
USAGE and CONTRAINDICATIONS).

Anaphylactoid . reactions during - desensitization:  Two
patients . undergoing desensitizing. . treatment . with
hymenoptera venom while receiving ACE inhibitors sustained
life-threatening anaphylactoid reactions. In the same patients,
these reactions were avoided when ACE inhibitors were tem-
porarily withheld,. but they. reappeared. upon: inadvertent
rechalienge.

- Anaphylactoid reactions during membrane exposure: Ana-

phylactoid reactions have basn reported in patients dialyzed
with high-flux membranes and trested concomitantly with an
ACE inhibitor. Anaphylactoid reactions have - also been
reported in patients undergoing low-density lipoprotsin aph-
eresis with dextran sulfate absorption.

Hypotension and Related Effects

Excessive hypotension was rarely seen in uncomplicatad
hypertensive patients but is a possible conseguence of lisino-
pril use in saltivolume-depleted parsons, such as those
treated vigorously with diuretics or patients on dialysis. {See
PRECAUTIONS, Drug Interactions. and ADVERSE - REAC-
TIONS.}

Syncope has been reported in 0.8 percent of patients recaiv-
ing PRINZIDE. in patients with hypenension receiving lisino-
pril alone, the incidence of syncope was 0.1 percent. The
overall incidence of syncope may be reduced by proper titra-
tion of the individual components. (See PRECAUTIONS; Drug
Interactions, ADVERSE REACTIONS and DOSAGE - AND
ADMINISTRATION.)

In patients with severs cangestive heart failure, with o1 with-
out associated renal insufficiency, excessive hypotension has
been observed and may be associated with aliguria and/or
progressive azotemia, and raraly with acute renal failure and/
or death. Because of the potential fall in blood pressora in
these patients, therapy should be started urider very close
medical supervision. Such patients should bé followed closely
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PRINZIDE® {Lisinopril-Hydrochlorothiazide)

for the first two weeks of treatrment and whienever the dose of
lisinopril and/or diuretic is increased. Similar considerations
apply to patients with ischemic heart or cerebrovascular dis:
ease in whom an excessive fall in blood pressure could result
in a myocardial infarction or cerebrovascutar accident.

! hypotension occurs, the. patient. should: be placed in
supine position and, if necessary, receive an intravenous infu-
sion of normal saline. A transient hypotensive response is not
acontraindication to further doses which usually can be given
without difficuity once the blood pressure has increased after
volume expansion.

Neutropenia/Agranulocytosis:

Another angiotensin converting énzyme inhibitor, captopril,
has been shown to cause agranulocytosis and bone marrow
depression, rarely in uncomplicated patients but more fre-
quently in patients with renal impairment; especially if they
also have a collagen vascular disease. Available data from
clinical trials of lisiriopril are insufficient fo show that lisinoprit
does not cause agranulocytosis: at similar rates. Marketing
experience has revealed rare cases of neutropenia and bone
marrow dapression in which a causal relationship to lisinopril
cannot be excluded. Periodic monitoring of white blood cell
counts in pati with coll lar di and renal
di should be idered.

Hepatic Failure:

Rarely, ACE inhibitors have been associated with a syn-
drome that starts with cholestatic jaundice and progresses to
fulminant - hepatic necrosis, and {sometimes): death, The
mechanism of this syndrome is not understood. Patients
receiving ACE inhibitors who develop jaundics or marked ele-
vations of hepatic enzymes should discontinue the ACE inhib:
ftor and receive appropriate medical follow-up:

Hydrochlorothiazide
Thiazides should be used with CaUtioN in severe renal dis-
ease. In patients with renal di thiazides ma ipi

y precip
azotemia. Cumulative: effects of the drug may develop in
patients with impaired renal function.

Thiazides should be used with caution in patients ‘with
impaired hepatic function or progressive livér disease, since
minor alterations of fluid and electroiyte balance may pracipi-
tate hepatic coma.

Sensitivity reactions may occur in patients with or without a
history of allergy or bronchisl asthma.

The possibility of exacerbation or activation of systemic
lupus erythematosus has been reported.

Lithium generally should not be given with thiazides (see
PRECAUTIONS, Drug interactions, Lisinoptil and Hydrochilo-
rothiazide),

Pregnancy.
Lisinopril-Hydrochlorothiazide

Teratogenicity studies were conducted in mice ard rats with
up to 30 mg/kg/day of lisinopril in combination with 10 myg/kg/
day of hydrochlorothiazide. This dose of tisinopritis 5 times (in
mice) and 10 times {in rats) the maximum recommended
human daily dase (MRHDD) when compared on a body sur-
face area basis (mg/m?); the dose of hydrochlorothiazide is 0.9
times (in mice) and 1.8 times (in rats) the MRHDD; Maternal or
fetotoxic effects were not seen in mice with the combination,
in rats decreased maternal weight gain and decreased fetal
weight occurred down to 3/10 mg/kg/day (the lowest dose
tested). Associated with the decreased fetal weight was a
delay in fetal ossification. The decreased fetal weight and
delay in fetal ossification were not seen in saline-supple-
mented animals given 90/10 mg/kg/day.

When used in pregnancy during the second and third tri-
mesters, ACE inhibitors can cause injury and even death to the
developing fetus. When pregnancy is detected; PRINZIDE
should be discontinued as soon as possible. {See Lisinopril,
Fetal/Neonatal Morbidity and Mortality, below.)

Lisinoprit

Fetal/Neonatal Morbidity and Mortality: ACE inhibitors can
cause fetal and neonatal morbidity and death whei sdminis-
tered to pregnant women, Several dozen cases have been
reported in the world literature. Whan pregnancy is detected,
ACE inhibitors should be discontinued as soon as possible.

The use of ACE inhibitors during the second and third tri-
mesters of pregnancy has been associated with fetal and neo-
natal injury, including hypotension, neonatal skult hypoplasia,
anuria, reversible or irreversible renal failure, and death. Oli.
gohydramnios has also bean reported, prasumably resulting
from decreased fetal renal function; oligohydramnios in this
setting has been associated with fetal limb contractures, cran-
iofacial deformation, and hypoplastic lung developrivent, Pre-
maturity, intrauterine growth retardation, and patent ductus
arteriosus have ‘also been reported, although it is not clear
whether these occurrences were due to the ACE-inhibitor
exposure.

These adverse effects do not appear to have resulted from
intrauterine ACE-inhibitor exposure that has been limited to
the first trimester. Mothers whose embryos and fetuses are
exposed to ACE inhibitors only during the first trimester
shouid be so informed. Nonsthaless, when patients become
Pregnant, physicians should make every affort to discontinue
the use of PRINZIDE as soon as possible.

Rarely {probably less often than once in every thousand
pregnancies), no alternative to ACE inhibitors will be found. in
these rare cases, the mothers should be apprised of the poten-
tial hazards to their fetuses, and serial uitrasound examina-
tions should be performed to assess the " intraamniotic
environmant.

It oligehydramnios is observed, PRINZIDE should be dis-
tontinued unless it is considered lifesaving tor the ‘mother.
Contraction stress testing {CST), 8 non-strass tést (NST), or
biophysical profiling (BPP) may be appropriate, depending
upon the week of pregnancy. Patients aid physicians should
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PRINZIDE® {Lisinapril-Hydrochlorothiazide)

be aware, however, that oligohydramnios may ot appear
until after the fetus has sustained irreversible injury.

Infants with histories of in utero exposure to ACE inhibitors
should be closely observed for hypotension, oliguria, and
hyperkalemia, If oliguria occurs, attention should be directed
toward support -of blood pressure and renal perfusion.
Exchar)ge transtusion or dialysis may be required as means of
reversing - hypotension and/or substituting for disordered
renal function. Lisinopril, which crosses the placenta, has
been remaved from neonatal circulation by peritoneal dialysis
with some clinical benefit, and theoreticatly may be removed
by exchange transfusion, although there is no experience with
the latter procedure.

No teratogenic effects of lisinopril were seen in studies of
pregnant mice, rats, and rabbits, On a body surface area basis,
the doses used were up 55 times, 33 times, and 0.15 times,
respectively, the MRHDD,

Hydrochlorothiazide

Studies in which hydrochlorothiazide was orally adminis-
tered to pregnant mice and rats during their respective peri-
ods of major organogenesis at doses up to 3000 and 1000 mg/
kg/day, respectively, provided no evidence of harm to the
fetus. These doses are more than 150 times the MRHDD on a
body surface area basis. Thiazides cross the placental barrier
and appear in cord bicod. There is a risk of fetal or neonatal
jaundice; thrombocytopenia and possibly other adverse reac-
tions that have occurred in adults.

PRECAUTIONS -

General
Lisinopril

Impaired Renal Function: As a consequence of inhibiting the
renin-angiotensin-aldosterone systern, changss in renal func-
tion may be anticipated in susceptible individuals. In patients
with severe congestive heart failure whose renal function may
depend on the activity of the renin-angiotensin-aldosterone
system, treatment with angiotensin converting enzyme inhib-
ftors, including lisinopril, may be associated with oliguria and/
or.progressive azoternia and rarely with acute +enal failure
and/or death,

In hypertensive patients’ with Unilateral or bilateral renal
artery stenosis, increases in blood urea nitrogen and serum
creatinine may oceur. Experience with another angiotensin
conventing enzyme inhibitor suggests that these increases are
usually reversible upon discontinuation of lisinopril and/or
diuretic therapy. In such patients renal function should be
monitored during the first few wesks of therapy.

Some hypertensive patients with no apparent pre-existing
renal vascular- disease have developed increases in blood
urea and serum creatinine, usually minor and transient, espe-
cially when lisinopril has been given concomitantly with a
diuretic. This is more likely 1o occur in patients with pre-exist-
ing renal impairment. Dosage reduction of lisinopril and/or
discontinuation &f the diuretic may be required.

Evaluation -of the hypertensive patient should - always
inctud of renal functi (See DOSAGE AND
ADMINISTRATION.)

Hyperkalernia: In clinical trials hyperkaternia (serum potas-
sium greatar than 5.7 mEg} occurred in approximately 1.4
percent of hypertensive patients treated with lisinopril plus
hydrochlorothiazide. In most cases these were isolated vaiues
which resolved despite continued therapy. Hyperkalemia was
not a cause of discontinuation of therapy. Risk factors for the
development of hyperkalemia include renal insufficiency, dia-
betes mellitus, and the concomitant use of potassium-sparing
diuretics, potassium supptements and/or potassium-contain-
ing salt substitutes, which should be used cautiously if at all
with PRINZIDE. (See Drug Interactions.)

Cough: Presumably due to the inhibition of the degradation
of endogenous bradykinin, persistent nonproductive cough
has been raported with all ACE inhibitors, always resolving
after discontinuation of therapy. ACE inhibitor-induced cough
should be considered in the differential diagnosis of cough.

Surgery/Anesthesia: In patients undergoing major surgery
or during anesthesia with agents that produce hypotension,
lisinopril may block angiotensin Il formation secondary to
compensatory renin release. If hypotension occurs and is con-
sidered to be due to this mechanism, it can be corrected by
volume expansion.

Hydrochlorothiazide

Periodic determination of serum electrolytes to detect pos-
sible electrolyte imbatance should be performad at appropri-
ateintervals;

All patients receiving thiazide therapy should be observed
for clinical signs of fiuid or electrolyte imbalance: namely,
hyponatremia, hypochloremic alkalosis, and hypokalemia.
Seruny and urine electrolyte determinations are particularly
important when the patient is vomiting excessively or receiv-
ing parenteral {luids. Warning signs or symptoms of fluid and
electrolyte imbalance, irrespective of cause, include dryness
of mouth, thirst, weaknéss, lethargy, drowsiness, restless-
ness; confusion, seizures, muscle pains or cramps, muscular
fatigue, hypotension, oliguria, tachycardia, and gastrointesti-
nal disturbances such as nausea and vomiting.

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

Interference with adequata oral electrolyte intake will also
contribute to hypokalemia. Hypokalemia may cause cardiac
arrhythmia and may also sensitize or exaggerats the response
of the heart to the toxic effects of digitalis (e.g., increased ven-
tricular irritability), Because lisinopril reduces the production
of aldosterone, concomitant therapy with lisinopril attenuates
the diuretic-induced potassium loss (ses Drug Interactions,
Agents Increasing Serum Potassium),

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

Dilutional hyponatremis may occur in edematous patients
in hot weather; appropriate therapy is water restriction, rather
than administration of salt except in rare instances when the
hyponatremia is life-threatening. In_ actual sait depietion,
appropriate replacement is the therapy of choice.

Hyperuricemia miay occur or frank gout may be precipitated
in certain patients recsiving thiazide therapy.

In diabetic patients dosage adjustments of insulin or oral

may becorme manifest during thiazide therapy.

The antihypertensive effects of the drug may be enhanced
inthe Postsympathectomy patient.

If progressive renal impairmerit becomes evident consider
withholding or discontinuing diuretic therapy.

Thiazides have been shown to increase the urinary excre-
tion of magnaesium; this may result in hypomagnesemia:

Thiazides may decrease urinary calcium excretion.. Thia-
zides may cause intermittent and slight elevation of serom cal-
cium in. the - absence . of- known disorders of - calcium
metabolism. Marked hypercalcemia may be avidence 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.

Information for Patients

Angioedernas: Angioederna, including laryngeal edema,
may occur at any time during tréatment with angiotensin con-
verting enzyme inhibitors, including lisinopril. Patients should
be so0 advised and told to report immediately any signs or
symptoms suggesting angioedema {swelling of face, extremi.
ties, eyes, lips, tongue, difficulty in swallowing or breathing)
and to take no more drug until they have consulted with the
presceribing physician,

Symptomatic Hypotension: Patients should be cautioned to
report tightheadedness especially during the first foew days of
therapy. If actual syncope occurs, the patients should be told
to discontinue the drug until they have consulted with the pre:
scribing physician.

All patients should be cautionad that excessive perspiration
and dehydration may lead to an excessive fall in blood pres-
sure because of reduction in fluid voluine. Other causes of vol-
ume depletion such as vomiting or diarrhea mavy alsoleadto a
fall in blood pressure; patients should be advised to consult
with their physician,

Hyperkalemia: Patients shoild be told notto use sait subisti-
tutes containing potassium without consuiting their physi-
cian,

Neéutropenia: Patients should bé told toreport promptly any
indication of infection (e.g., sore thraat, fever) which may be a
sign of neutropenia.

Pregnancy: Female patients of childbearing age should be
told about the consequences of second- and third-trimester
exposure to°ACE inhibitors, and they shoultd also be told that

the first trimester. These patients should be asked to report
pregnanciesto their physicians as soon as possible,

NOTE: As with many other drugs, certain advice 1o patients
being treated with PRINZIDE is watranted. This information is
intended to aid in the safe and effective use of this medication.
ltis nota disctosure of ail possible adverse or intended effects.

Drug interactions
Lisinoprit

Hypotension — Patients on Diurétic Therapy: Patients on
diuretics, and especially those in'whom diuretic therapy was
recently instituted, may occasionally experience an excessive
reduction of biood pressure after initiation of therapy with
lisinopril. The possibility of hypotensive effacts with lisinopril
can be minimized by either discontinuing the. diuretic' or
increasing the salt intake prior to initiation of treatment with
lisinopril. If it is necessary to continue the diuretic, initiate ther:
apy with lisinoprif at a dose of 5 g daily. and provide ¢close
medical supervision after the initial dose for atleast two hours
and until blood pressure has stabilizéd for at teast an addi-
tional hour. (See WARNINGS and DOSAGE AND ADMINIS:
TRATION.) When a diuretic is added to the therapy of a patient
receiving lisinopril, an additionat antihypertensive effect is
usually observed. (See DOSAGE AND ADMINISTRATION.)

Indomethacin. in a study in 36 patients with mild to moder-
ate hypertension where the antihypertensive effects of lising-
pril alone were compared to lisinopri} given concomitantly
with indomethacin, the use of indomethacin was associated
with areduced effect, although the difference between the two.
regimens was not significant.

Other Agents: Lisinopril has been used concomitantly with
nitrates and/or digoxin without evidence of clinically signifi-
cant adverse interactions. No meaningful clinically important
pharmacokinetic interactions occurred when lisinopril was
used concomitantly with propranclol, digoxin; or hydrochio-
rothiazide. The presence of food in the stomach does not aiter
the bicavailability of lisinopril.

Agents Increasing Serum Potassium: Lisinopril attenuates
potassium loss caused by thiazide-type - diuretics. Use of
lisinopril with potassium-sparing diuretics {e.9., spironolac-
tone, triamierena, or amiloride), potassium supplements, or
potassium-containing salt substitutes may lead to significant
increases in serum potassium. Theretore; it concomitant use
of these agents is indicated, because “of demonstrated

hypokalemia, they should be used with caution and with fre..
Quent monitoring of serum potassiurm,

Lithium: Lithium toxicity has been reported in patients
receiving lithium concomitantly with drugs which cause elimi.
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nation of sodium, including ACE inhibitors. Lithium toxicity
was usually reversible upon discontinuation of lithium ang the
ACE inhibitor. It is recommended that serum lithium levels be
monitored frequently if lisinopril is administered concormi-
tantly with lithium,
Hydrochlorothiazide

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

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

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

Other antihypertensive drugs — additive effect or potentia.
tion. )

Cholestyramine  and colestipol - resing —. Absorption of
hydrochiorothiszide is impaired in the pressnce of anionic
exchange resins. Single doses of sither cholestyramine or
colestipol resins bind the hydrochlorothiazide and reduce its
absorption from the gastrointestinal tract by up to 85 and 43
percent, respectively.

Corticosteroids, ACTH — intensified electrolyte depletion,
particularly hypokalemia.

Pressor: amines (e.g., norepinephring) possible
decreased response to pressor amines but not sufficient to
preclude their use.

Skelstal muscie relaxants, nondepolarizing - (e.g., tub.
ocurarine) — possible increassd responsiveness to the mus-
clerelaxant.

Lithium < "should not generally be given with diuretics.
Diuretic agents reduce the renal clearance of lithium and add a
high risk of lithium toxicity. Refer to the package insent for lith.
ium. preparations before use of such preparations with
PRINZIDE.

Non-steroidal Anti-inflaminatory Drugs—in some patients,
the administration of a non-steroidal anti-inflammatory agent
can reduce the diuretic, natriuretic, and antihypertensive
effects of loop, potassium-sparing-and thiazide diuretics.
Therefore, when PRINZIDE and non-steroidal anti-inflamma-
tory agents are used concomitantly, the patient should be
observed closely to determine if the desired effect of
PRINZIDE is obtained.

Carcinogenesis, Mutagenesis, Impairment of Fertility
Lisinapril-HydroohIarorhiazide

Lisinopril in combination with hydrochlorothiazide was not
mutagenic in a microbial mutagen test using Sa/monella typh-
imurium (Ames test) or Escherichia coliwith or without meta-
bolic activation or in a forward mutation assay using Chinese
hamster lung cells. Lisinopril-hydrochlomlhiazide did not pro-
duce DNA single strand breaks inan in vitro alkaline elution rat
hepatocyte assay. In addition, it did not produce increases in
chromosomal abetrations in an in vitro test in Chinese ham
sterovary cells or in an in vivo study in mouse bone marrow.
Lisinoprit

There was no evidence of a tumorigenic effect when lisino-
pril was administered oraily for 105 weeks to maie and female

human daily dose {MRHDD} when compared on a body sur-
face area basis.

Lisinopril was ot mutagenic’ in the  Aimes microbial
Mutagen test with or without metabolic activation, It was also
negative in a forward mutation assay using Chinese hamster

tions in an in vitro test in Chinese hamster ovary cells orin an
invivostudy in mouse bore marrow.

There were no adverse effects on reproductive performance
in male and female rats treated with up to 300 mg/kg/day of
lisinopril (33times the MRHDD when compared on a body sur-
face area basis).

Hydrochlorothiazide

Two-year feeding studies in mice and rats conducted under
the auspices of the Na(iona_l Toxicqlogy Program (NTP) uncov-

aberrations, or in vivo in assays using mouse germinal cel|
chromosemes, Chinese hamster bone marrow chromo-
somaes, and the Drosophila sex-linked recessive lethsl trait

Mouse Lymphoma Call {mutagenicity) assays, using con-
centrations of hydrochiorothiazide from 43 to 1300 pg/mlL,
and in the Aspergillus nidulans non-disjunction assay at an
unspecified concentration.

Hydrochlorothiazide had no adverse effects on the fertility
of mice and rats of either sex in studies wherein these species
were exposed, via thair diet, to doses of upto 100 and 4 mg/kg,
respactively, prior to conception and throughout gestation. In
nice and rats these doses are 9 times and 0.7 times, respec-
tively, the MRHDD when compared on a body surface ares
basis:




T

PRINZIDE® (LisinopriLHydrochlorothiazide)

Pregnancy

Fregnancy Categories ¢ {first trimester) and D second and
third . trimesters). See WARNINGS, Pregnancy, Lisinopriy,
Fetal/Neonatal Morbidity and Mortality.
Nursing Mothers

Itis not known whether lisinopril is secreted in human milk,
However, milk of lactating rats contains radioactivity follow.
ing administration of 14C lisinopril. In another Study, lisinopri)
was present in rat milk at levels similar to plasrna levels in the
dams. Thiazides do appear in human milk. Because of the

made - ‘whether to discontinue nursing or to- discontinue
PRINZIDE, taking into account the importance of the drug to
the mother.
Pediatric Use

Safety and effectiveness in pediatric patients have hot been
established.

ADVERSE REACTIONS

PRINZIDE has been avaluated for safety in 930 patients,
including 100 patients treated for 50 weeks or mare,

The most frequent clinical adverse experiences in con-
trolled triais {including open iabe! extansions) with any combi-
nation of Hisinopril and hydrochlorothiszide waere: dizziness

sive hypotension or syncope, Discontinuation of therapy due
to adverse sffects was required in 4.4 percent of patients, prin-
cipally because of dizziness, cough, fatigue and muscle
cramps,

Adverse experiences ocelrring in greater than one percent
of patients treated with lisinopril plus hydrochlorothiazide in
controlied clinical trials are shown below,

Percent of Patients
in Controlled Studies

Lisinopril-
Hydrochlorothiazide Placebo
{n=930) {n=207}
Incidence incidence
(discontinuation)

Dizziness 7.5(0.8) 19
Headache 5.2{0.3) 1.9 .
Cough 3.9{0.6) 1.0
Fatigue 3.7 (0.4) 1.0
Orthostatic Effects 3.2(0.1} 1.0
Diarrhiea 2.5(0.2} 2.4
Nausea 2.2{0.1) 2.4
Upper Respiratory Infection 2.2(0.0) 0.0
Muscle Cramps 2.0{0.4) 0.5
Asthenia 1.8(0.2) 1.0
Paresthesia 1.5(0.1) 0.0
Hypotension 1.4(0.3) 0.5
Vomiting 1.4(0.1) 0.5
Dyspapsia 1.3(0.0) 0.0
Rash 1.2(0.1) 0.5

Impotence 12(03) 0.0

Chinical adverse experiences oceurring in 0.3 to 1.0 percent
of patients. in controlled trials included: Body as a Whole:
Chest pain, abdominal pain, syncope, chest discomfort, fever,
trauma; virus infection, Cardiovascular: Paipitation, ortho-
static hypotension, Digestive: Gastrointestinal cramps, dry
mouth, constipation, heartburn. Musculoskeletal: Back pain,
shoulder pain, knee pain, back strain, myaigia, foot pain. Ner-
vous/Psychiatric: Decreased libido, vertigo, deprassion, som-
nolenca, Respiratory: Common cold, nasal congestion,
influenza; bronchitis, pharyngeal pain, dyspnaa, puimonary
congestion, chronic sinusitis, allergic rhinitis, pharyngeal dis-
comfort.: Skin: Fiushing, Pruritus, skin inflammation, dia-
phoresis. Special Senses: Blurred vision, tinnitus, otalgia.
Urogenital: Urinary tract infection.

Angioederma; Angioedema has been reported in patients
recaiving PRINZIDE, with an incidence higher in black thanin
non-black: patients. Angicadema associated with laryngeal
edema may. be fatal, if angiocedema of the face, extremities,
lips, tangue, glottis “and/or tarynx occurs, treatment with
PRINZIDE should be discontinued and appropriate therapy
instituted immediataly. (See WARNINGS.)

Hypotension: In clinical trials, adverse effects relating to
hypotension occurred as foliows: hypotension {1.4), ortho-
static hypotansion {0.5), other orthostatic effects (3.2). in addi-
tion . syncope oceurred in- 0.8 percent of patients. (See
WARNINGS )

Cough: Ses PRECAUTIONS, Cough.

Clinical Laboratory Test Findings

Serum Electrolytes: See PRECAUTIONS,

Creatinine, Blood Urea Nitragen: Minor raversible iricreases
in blood urea nitrogen and serum Creatinine were observed in

moré likely to occur in Ppatients with renal artery stenosis. (Ses
PRECAUTIONS )

Serum Uric Acid, Glucose, Magnesium, Cholesterol, Tri-
glycerides and Calcium: See PRECAUTIONS.
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He lobin and Hy it: Small decreases in hemoglo-
bin and hematocrit {mean decreases of approximately 0.5 g
percent and 1.5 vo| percent, respectively) occurred frequentty
in hypertensive patients treated with PRINZIDE but were
rarely of clinical importance unless another cause of anemia
coexisted. In clinical trials, 0.4 percent of patients’ discontin.
ued therapy due to anemia.

Liver Function Tests: Rarely, elevations of liver Bnzymes
and/orserum' bilirubin have’ occurred {see WARNINGS,
Hepatic Failure).

Other adverse reactions that have been reported with the
individual components are listed below:

Lisinopril - clinical trials adverse reactions which oceurred
with lisinopril were also seen with PRINZIDE. In addition, and
since lisinopril has been marketed; the following adverse reac-
tions have been reported with lisinopril and should be consid-
ered potential adverse. reactions for PRINZIDE: Body &s a
Whole:Anaphylactoid reactions {see WARNINGS, Anaphylac-
toid and Possibly Related Reactions); malaise, edema, facial
edema, pain, pelvic pain, flank pain, chills; Cardiovascular:
Cardiac arrest, my dial i ion or b lar acci-
dent, possibly dary to ive hiypotension in high risk
patients (sse WARNINGS, Hypotension), pulmonary embo-
lism and infarction, worsening of heart failure, arrhythmias
{including tachycardia, ventricular tachycardia, atrial tachy-
cardia, atrial fibrillation, bradycardia, and premature ventricu-
lar contractions), angina pectoris, transient ischemic attacks,
paroxysmal nocturnal dyspnea, decreased blood pressure,
peripheral edema, vasculitis; Digestive: Pancreatitis, hepatitis
{hepatocellular or cholestatic jaundice) (see WARNINGS,
Hepatic Failure), gastritis, anorexia, flatulence, increased sali-
vation; Endocrine: Diab mellitus; Hematologic: Rare cases
of neutropenia, thrombocytopenia, and bone marrow depres-
sion: have been reported. Hemolytic - anemia ' has - besn
reported; a  causal relationship, to - lisinopril - cannot be
excluded; Metabolic: Gout, weight loss, dehydration; fluid
overload, weight gain; Musculoskeletal: Arthritis, arthralgia,
neck pain, hip pain, joint pain; leg pain; arm pain, lumbago;
Nervous System/Psychiatric: Ataxia,” memory impairmant,
tremor, insomnia, stroke, nervousness, confusion, peripheral
neuropathy (e.g,; paresthesia, dysesthesia),” spasm, Hyper-
ia, irritability; Respi ory: Malignant lung neoplasmis,
hemoptysis, pulmonary edsma, putmonary infiltrates, bron-
chospasm, asthma, pleural effusion, pneumonia, wheezing,
orthopnea, painful respiration, epistaxis, laryngitis, sinusitis;
pharyngitis, rhinitis, rhinorrhea, chest sound abnormalities;
Skin: Urticaria, alopecia, herpes z0ster, photosensitivity; skin
lesions, skin infections, pemphigus, erythema. Other seveie
skin reactions {including toxic epidermal necrolysis and
Stevens-Johnson syndrome) have been. reported. rarely;
causal relationship has not been established; Special Senses-
Visual loss, diplopia, photophobia; Urogenital: Acute renal
failure, oliguria, anuria, uremia, progressive azotemia, renal
dysfunction (ses PRECAUTIONS and DOSAGE AND ADMIN-
ISTRATION), pyelonephritis, dysuria, breast pain.

Miscellaneous: A symptom complex: has been reportad
which may include a positive ANA, an elevated erythrocyte
sedimentation rata, an{lralgis/anhritis, myalgia, fever, vascu-

litis, leukocytosis, philia, ph, Y. rash, and
other der logi if ions,

Fetal/Neonatal Morbidity and Montality: See WARNINGS,
Preg y, Lisinopril, Fetal/N. | Morbidity and Mortality.

Hydrochiorothiszide — Body as a Whola: Weakness; Diges-
tive: Anorexia, gastric irritation, cramping, jaundice {intra-

hepatic cholestatic jaundice), pancreatitis; | sialadenitis,
constipati He logic: Leukopenia, agranulocytosis;
thrombe i ia, hemoiytic anemia; Mus-

culoskeletal: Muscle. spasm; Nervous System/Psychiatric:
Restlessness; Renal: Renal failure; renal dysfuriction, intersti-
tial nephritis (see WARNINGS): Skin: Erytherna multiforme
including S Jjoh syndroimne; exfoliative dermatitis
including toxic . epidermal necrolysis; - alopecia; Special
Senses: Xanthopsia; Hypersensitivity: Purpura, photosensi-
tivity, urticaria, necrotizing angiitis (vasculitis and cutaneous
vasculitis), respiratory distress including pneumonitis and
pulmaonary edema, anaphylactic reactions:;

OVERDOSAGE

No specific information is svailable on the treatment of
overdosage with PRINZIDE, Treatment is Symptomatic- and
supportive, Therapy with PRINZIDE should be discontinued
and the patient observed closely.: Suggested measures
include induction of emesis and/or gastric lavage, and correc-
tion of dehydration, alectrolyte imbalance and hypotension by
established procedures.

Lisinopril

Following a single oral doss of 20 my/kg, no. lethality
occurred in rats and death occurred it one of 20 mice receiving
the same dose, The most likely manifestation of overdosage
would be hypotension, for which the usval treatment would
be intravenous infusion of normal salina solution,

Lisinopril can be removed by hemodialysis.
Hydrochlorothiazids

Oral administration of & single oral dose of 10 mg/kgto mice
and rats was not lethal. The most common signs and symp-
toms observed are those caused by electrolyte -depletion
(hypokalemia, hypochloremia, hyponatrernia) and dehydra-
tion Iting from ive diuresis. If digitalis has also bean
administered, hypokalemia may accentuate cardiac arrhyth..
mias,

DOSAGE AND ADMINISTRATION

Lisinopril is an effective treatment of hypertension in once-
daily doses of 10-80 mg, while hydrochlorothiazide is effective
in doses of 12.5-50 mg. In clinical trials-of lisinopril/hydrachio-
rothiazide combination therapy using: lisinopril doses of

PRINZIDE® {Lisinopril-Hydrochlorothiazide)

10-80 mg and hydrochlorothiazida doses of 6.25-50 mig, the
antihypertensive response rates generally increased with
increasing dose of either component,

The side effects (see WARNINGS) of lisinopril are generatly
tare and apparently independent of dose; those of hydrochio-
rothiazide are a mixture of dose-dependent phenomena (pri-
marily hypokalemia) and dose-independent phenomena {e.g.,
pancreatitis), the former much more common than the latter.
Therapy with any combination of lisinopril and hydrochloro-
thiazide will be associated with both sets of dose-independent
side effects, but addition of lisinopril in clinical trials blunted
the hypokalemia normaily seen with diuretics,

To minimize dose-independent side effects, it is usually
appropriate to begin combination therapy only after a patient
has failed to achieve the desired effect with monotherapy.
Dose Titration Guided by Clinical Effect

A patient whose blood pressure is not adequately con-
trolied with-either lisinopril or hydrochiorothiazide mono-
therapy may be switched to PRINZIDE 10/12.5 or PRINZIDE
20/12.5. Further increases of either or both components
could depend on clinical response. The hydrochlorothiazide
dose should generatly not be incressed until 2-3 waeks have
elapsed. Patients whose blood pressures are adequately
controlled with 25 mg of daily hydrochiorothiazide, but who
experience significant potassium foss with this regimen,
may achieve similar or greater blood pressure control with
less potassium loss if they are switchad to PRINZIDE 10/12.5;

Replacement Therapy
The combination may be substituted for the titrated individ-
ual components.

Use in Renal Impsirment

The usual regimens of thérapy with PRINZIDE need not be
adjusted as long as the patient’s creatinine clearance is »30
mUmin/1.73m?2 (serum creatinine approximately <3 mg/dL or
265 pmoldL). In patients with more severa renal impsirment,
loop diuretics are preferred to thiazides, so PRINZIDE is not
recommended (see WARNINGS, Apaphyiactoid reactions
during membrane exposure). - -
Use in Eiderly In general, blood pressure résponse - and
adverse. experiences were similar in younger and older
patients given PRINZIDE. However, in a multiple dose pharma-
cokinetic study in elderly versus young patients using the lisi-
noprillhydrochiorothiazide combination, area under the
plasma concentration time curve (AUC) increased approxi-
mately 120% for lisinopril and approximately 80% for hydro-
chiorothiazide . in  oider patients. . Therefore, dosage
adjustments in elderly patients shouid be made with particu-
lar caution.

HOW SUPPLIED

No. 3616 — Tabiets PRINZIDE 10-12.5 ara blue hexagon-
shaped tablets, coded MSD 145 on one side and PRINZIDE on
the other. Each tablet contains 10 mg of lisinopriland 12.5 mg
of hydrochiorothiazide., They are supplied as follows:

NDC 0006-0145-31 unit of use bottles of 30

NDC 0006-0145-58 unit of use bottles of 100.

No, 3594 — Tablats PRINZIDE 20-12.5, are yellow, round,
fluted-edge tablets, coded MSD 140 on one side and
PRINZIDE on the other. Each tablet contains 26 mg of lisinopri!
and 12,5 mg of hydrochlorothiazide. They are supplied as fol-
fows:

NDC 0006-0140-31 unit of use bottles of 30

NDC 0006-0140-58 unit of use bottles of 100!

No. 3595 — Tablets PRINZIDE 20-25, are paach, round,
fluted-edge tablets, coded MSD 142 on one side and
PRINZIDE on the other. Eachitablet contains 20 mg of lisinopril
and 25 mg of hydrochlorothiazide. They are supplied as fol-
lows:

NDC 0006-0142-31 unit of use bottles of 30

NDC 0006-0142-58 unit of use bottles of 100,

Storage

Store at controlled room tetnperature, 15-30°C (59-86°F),
Protect from excessive light and humidity.

Dispense in & well-closed comtainer, if product package is
subdivided.
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