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: DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville, MD 20857

NDA 16-084/3-041

Prometheus Laboratories
Attention: Malvina Laudicina
5739 Pacific Center Blvd.
San Diego, California 92121

Dear Ms. Laudicina:

Please refer to your supplemental new drug apphcatlon dated August 3, 1995, received August 4, 1995,
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Zyloprim (allopurlnol)
Tablets.

This supplemental new drug application prdvides for revisions to ‘the Drug Interactions subsection of the
PRECAUTIONS Section of the package insert.

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 submitted August 3, 1995. Accordingly, the supplemental
application is approved effective on the date of this letter.

If a letter communicating important information about this drug product (i.e., a "Dear Health Care
Professional" letter) is issued to physicians and others responsible for patient care, we request that you
submit a copy of the letter to this NDA and a copy to the following address: :

MEDWATCH, HF-2
FDA

5600 Fishers Lane
Rockville, MD 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, call Lisa Hubbard, Interdisciplinary Scientist, at (301) 827-2125.
Sincerely,
{See appended electronic signature page]

Lee S. Simon, M.D.

Director

Division of Anti-Inflammatory, Analgesic and
Ophthalmic Drug Products

Office of Drug Evaluation V

Center for Drug Evaluation and Research



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Lee Simon
7/26/02 02:37:54 PM
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ZYLOPRIM® (aflopuringl) ~ PRODUCT INFORMATION
100-mg Scored Tablets and 650393
300-mp Scored Tablets
_E L __ _=
E__n__.u_n_w. LK Rx Onty

DESCRIPTION: ZYLOPRIM (allopurinol) has the following
structural formula:

ZYLOPRIM is known chemically as 1,5-dihydro-4+-pyrazolo
[3,4-dlpyrimidin-4-one. It is a xanthine oxidase inhibitor which is
administered oral x Each scored while fablet contains 100 mg
allopurinol and the inactive Ingredients lactose, magnesium
stearate, potato starch, and povidone. Each scored peach
tablet contains 300 mg allopurinol and the inactive ingredients
corn starch, FD&C Yellow No. 6 Lake, lactose, magnesium
stearate, and povidone. lts solubility in water at 37°C is
80.0 mg/dL. and is greater in an alkaline selution.

CLINIGAL PHABMACOLDGY: ZYLOPRIM acts on puring catabo-
lism, withaut disrupting the biosynthesis of purines. It reduces the
production of uric acid by inhibiting the biochemical reactions
_aamnﬁo_w _%anmu_:o its formation. .
ZYLOPRIM is a structural analogue of the natural purine
base, hypoxanthine. It is an inhibitor of xanthine oxidase, the
enzyme responsible for the conversion of hypoxanthing to xan-
thine and of xanthine_to urlc acid, the end product of puring
mefabolism in man. ZYLOPRIM is metabolized o the corre-
sponding xanthine analogue, oxipurinol (alloxanthing), which

also is an inhibitor of xanthine oxidase.
Zyloprim (allopurinol) Oxiputinal
1 5-dihydro-4H-pyrazolo- 1Hpyrazolo |3,4+d]

[3,4-d)pyrimidin-4-one pyvimiding, 45 HmLNE\n_gw

)
HI
9
Hypowanthine Xanthing Uric Acid
purin-6{1H)-one  2,7-dihydro-14purine-  7,9-difiydra-1H-purlne-
2,6-diane 2,6,8(3A}-trione

[t has been shown that reutilization of both hypoxanthine and
xanthine for nucleotide and nucleic acid m«:.:mm_m Is markedly
enhanced when their oxidations are inhlbited by ZYLOPRIM
and oxipurinol. This reutilization does not disrupt normal nucle-
ic acid anabolism, however, because feedback inhibition is an
integral part of purine biasynthesis. As a result of xanthine oxi-
dase inhibition, the serum concentration of hypoxanthine plus
xanthine_in patients receiving ZYLOPRIM for treatment of
3%2::83_» is usually in the vrange of
031004 awa_. compared to a normal level of approximalely
0.15 mg/dL. A maximum of 0.9 mg/dL of these oxypurines has
been reported when the serum urate was lowered 1o less than
2 mg/dL by high doses of ZYLOPRIM. These values are far
below the saturation levels at which point their precipitation
would be expected to occur (above 7 mg/dL).

The renal clearance of hypoxanthine and xanthine is at least
10 times greater than that of urlc acid. The Increased xanthine
and hypoxanthine in the urine have not been nnno.awmz_a by
problems of nephrolithlasis. Xanthine crystalluria has been
reported in only three patients. Two of the patients had Lesch-
Nyhan syndrome, which js characterized by excessive uric
atid production combined with a deficiency of the enzyme,
.__w_mnoxm:i:wo:m:_:m. phosphoribosyltransferase (HGPRTase).

Is enzyme is required far the conversion of hypoxanthine,
xanthing, and guanine to their respective nucfeotides. The third

patient had fymphosarcoma and produced an extremely large
amount of uric acid because of rapid celi lysis during
n:macsma_@«. .
ZYLOPRIM s %wax_amaq 90% absorbed from the
gastrointestinal tract. Peak plasma levels generally occur
at 1.5 hours and 4.5 hours for ZYLOPRIM and_oxipurinol
respectively, and after a single oral dose of 300 m_ﬁ.ﬁ_. PRIM,
maximum plasma levels of about 3 awm\ar of ZYLOPRIM and
6.5 meg/mL of exipurinol are produced. . .
Approximately 20% of the ingested ZYLOPRIM is excreted in
the Teces. Bacause of its rapid oxidation to oxipurinol and a
renal glearance rate approximately that of glomerular filtration
rate, ZYLOPRIM has a plasma half-life of about 1 to 2 hours.
Oxipurinol, however, has a longer plasma half-life %EEE_-
mately 15 hours) and therefore effective xanthine oxidase inhi-
bition is maintained over a 24-hour mm_._o.n with single dai
doses of ZYLOPRIM. Whereas ZYLOPRIM is cleared essentia
ly by glomerular filtration, axipurinol is reabsorbed in the kid-
ey tubules in a manner simlar to the reabsarption of uric acid.
e clearance of oxipurinol is increased by uricosuric drugs,
and as a consequence, the addition of a uricosurlc agent
requces to some degree the inhlbition of xanthine oxidase by
oxipurinol and increases to some degree the ==.=m_w. excretion of
uric acid. In practice, the net effect of such combined therapy may
be useful in some patients in achieving minimum serum uric
acid levels provided the total urinary uric acid load does not
exceed the compatence of the patient’s ranal function.
_Hyperuricemia may be primary, as in gout, or secondary 1o
diseases such as acute and chronic leukemia, polycythemia
vera, multiple myeloma, and psoriasis. It may occur with the
use of diuretic agents, during renal dialysis, in_the presence of
renal damage, during starvation or reducing diets, and in the
treatment of neoplastic disease where rapid resolution of tissue
masses may occur. Asymptomatic hyperuricemia is not an indi-
mmm_%mmwoq treatment with ZYLOPRIM (see INDICATIONS AND
Gout is a_metabolic disorder which is characterized by
hyperuricemia and resultant deposition of monosodium urate
in the tissues, particularly the joints and kidneys. The etiology of
this hyperuricemia is the overproduction of uric acid in rela-
tion 10 the patient’s ability to excrete it. If progressive deposi-
tion of urates is to be arrested or reversed, it is necessary to
reduca the serum uric acid level befow the saturation point to
m__wuamM urate precipitation, .
dministration of ZYLOPRIM generally results In a fall in both
serum and urinary uric acid within 2 to 3 days, The degree of this
decrease can be manipulated almost at will since it is dose-
dependent. A week or more of treatment with ZYLOPRIM may be
required before its full effects are manifested; likewise, uric acid
may refum fo praireatment levels slowly (usually after a peri-
od of 7 to 10 days following cessation o SQBEN. This reflects
primarily the accumulation and slow clearance of oxipurinol. In
some patients a dramatic fall In urinary uric acid excretion ma
not occur, particutarly in those with severe tophaceous gout. [t
has been postulated that this may be due to the mobilization of
ﬁ_‘«_:m from tissue deposits as the serum uric acid level begins to
The action of ZYLOPRIM differs from that of uricosuric
agents, which lowsr the serum uric acid level by increasing uri-
nary excretion of uric acid, ZYLOPRIM reduces bath the serum
and urlnary uric acid levels a« fnhibiting the formation of uric
acid. The use of ZYLOPRIM fo block the formation of urates
avoids the hazard of increased renal excretion of uric acid
posed cm uricosuric drugs._ . .
ZYLOPRIM can substantially reduce serum and urinary uric
acid levels in previously refractory patients even in the pres-
ence of renal damage serious enaugh to render uricosuric drugs
virtually ineffective. Salicylates may be given conjointly for their
antirheumatic effect without compromising the action of ZYLO-
PRIM. This is in contrast to the nullifying effect of salicylates an
uricosuric n_zﬁm. » o
ZYLOPRIM also inhibits the enzymatic oxidation of mercapto-
urine, the sulfur-containing analogue of hypoxanthine, to 6-
iouric acid. This oxidation, which Is catalyzed by xanthing oxi-
dasa, inactivates amam@»_%s_:m. Hence, the inhibition of such
oxidation by ZYLOPRIM may result in as much as a 75%
reduction inthe therapeutic dose requirement of mercaptopurine
when the two compounds are given together,

INDICATIONS AND USAGE: THIS IS NQOT AN iNHOCUOUS
DRUG. IT IS NOT RECOMMENDED FOR THE TREATMENT OF
ASYMPTOMATIG HYPERURICEMIA. o

ZYLOPRIM raduces serum and urinary uric acid concentra-
tions. Its use should be Individualized for each patient and
aﬂ:am an understanding of its mode of action and _w_s::m.
cokinetics (see CLINICAL PHARMACOLOGY, CONTRAINDICA-

TIONS, WARNINGS, and PRECAUTIONS).
ZYLOPRIM is indicated in:

1) the management of patients with signs and symptoms
of primary or .wwooznmﬂ. gout (acute attacks, tophi, joint
destruction, uric acid lithiasis, and/or nephropathy).

2) the management of patlents with leukemia, zﬂ_m._aam and
malignancies who are receiving cancer therapy wnich causes
elevations of serum and urinary uric acid levels. Treatment
with ZYLOPRIM should be discontinued when the potential
for overproduction of uric acid is no longer present.

3) the management of patients with recurrent calcium oxalate
calculi whose dally urlc acid excretion exceeds 800 mg/day in
male patients and 750 mg/day In female patients, Therapy in
such patients should be carefully assessed inftially and
reassessed periodically to defermine in each case that treat-
ment is beneficial and that the benefits outweigh the risks.

CONTRAINDICATIONS: Patients who have developed a severe
reactian ta ZYLOPRIM should not be restarted on the drug.

WARNINGS: ZYLOPRIM SHOULD BE DISCONTINUED AT THE
FIRST APPEARANCE OF SKIN RASH OR OTHER SIGNS WHICH
MAY INDICATE AN ALLERGIC REACTION. In some instances a
skin rash may be followed by more severe hypersensitivity
reactions such as exfoliative, urticarial, and purpunic lesions, as
well as Stevens-Johnson syndrome (erythema multiforme
exudativum), and/or generalized vascullis, Irreversible hepato-
toxicity, and, on rare occasions, death.

In patients raceiving PURINETHOL® (mercaplopurine) or
IMURAN® A»Bs_%q_:m the concomitant administration of
300 to 600 mg of ZYLO n:s.uﬂ day will require a reduction in
dose to approximately ane-third to one-fourth of the usual dose
of mercaptopuring or azathioprine. Subsequent adjustment of
doses of mercaptopuring or azathioprine should be made on
the basis of Emamms_n response and the appearance of toxic
effects (see CLINICAL PHARMACOLOGY).

A few cases of reversible clinical hepatotoxicity have been
noted in patients taking ZYLOPRIM, and in some patlents,
asymptomatic rises in serum alkaline phosphatase or serum
transaminase have been observed. If anorexia, weight loss,.or
waa.:m develop in patients on ZYLOPRIM, evaluation of liver
unction should e part of their diagnostic Ea;__w. In patients
with pre-axisting liver disease, periadic fiver function tests are
recommended during the early stages of therapy. i

Due to the occasional occurrence of drowsiness, patients
should be alerted to the need for due precaution when engaging
in activities where alertness is mandatory.

The occurrence of hypersensitivity reactions to ZYLOPRIM
may be increased in N@a_mam with decreased renal function
receiving thiazides and ZYLOPRIM concurrently. For this reason, in
this clinical setting, such combinations should be administered
with caution and patients should be observed closely.

PRECAUTIONS: .

General: An increase in acute atacks of gout has been reporied
during the early stages of administration of ZYLOPRIM, even
when narmal or subnormal serum uric acid levels have been
attained. Accordingly, maintenance doses of colchicine generally
should be given prophylactically when ZYLOPRIM is begun, In
addition, it is recommiended that the patient start with a low
dose of ZYLOFRIM (100 mg daily) and Increase at weekly inter-
vals by 100 mg until a serum uric acid leve) of 6 mg/dL or less
is attained but without exceeding the maximum recommended
dose (800 mg per day). The use of colchicine or anti-inflam-
matory agents may be required to suppress gouly attacks in
some cases. The atfacks usually become shorter and less severe
after several months of 52%_&. The mobilization of urates from
tissue deposits which cause ffuctuations in the serum uric acid
levels may be a possible. oxwﬂ%o: for these episudes. Even
with adequate therapy with ZYLOPRIM, it may require several
months fo deplete the uric acid pool mcanaa_« ta achieve con-
tral of the acute attacks.

A fluid intake sufficient to yield a daily urinary output of at
least 2 liters and the maintenance of a neutral or, preferably,
sfightly alkallne uring are dasirable to é avoid the theoretical
wcmm.a___e of formation of xanthine calculi under the influence of
herapy with ZYLOPRIM and (2) help prevent renal precipita-
tion ”o urates in patients receiving concomitant uricosuric
agents.

Some patients with pre-existing renal disease or poor urate
clearance have shown a rise in BUN during administration of
ZYLOPRIM. Although the mechanism responsible for this has
not been established, patients with impaired renal function
should be carefully observed during the early stages of adminis-
tration of ZYLOPRIM and the dosage decreased or the drug
withdrawn if Increased abnormalities in renal function appear

and persist.

Renal failure in association with administration of ZYLOPRIM
has been observed among patients with _qum::ama_m second
to neoplastic diseases. Concurrent conditions such as multiple
myeloma and congestive myocardial disease were present
mao__m these patienfs whose Tenal dysfunction increased after
Num_mo m___g qﬁw umn_ﬂ_s. Renal a_uﬁ is _w_mo. m.s_m%__% umm.amw
ated with gouty nephropathy and rarely with hypersensitiv
reactions associated E_m_ nm«_bvm:s‘ chamsmzw has been
observed among patients who developed clinical mcE following
chronic glomarulonephritis and chronic pyelonaphritis,

Patients with decrzased renal function require lower doses of
ZYLOPRIM than those with normal renal function. Lower than
recommended doses should be used to Initiate »:aa_ﬂ< in any
patients with decreased renal function and they should be
observed closely during the early stages of administration of
ZYLOPRIM. In patients with 353_« impaired renal function or
decreased urate clearance, the half-life of axipurinol in the plas-
ma is greatly prolonged. Therefore, a dose of 100 mg %2 day or
300 myg twica a week, or perhaps less, may be sufficient to main-
“m_z _» equate xanthine oxIdase inhibition to reduce serum urate
evels.

Bone marrow depression has been reported in patients
receiving ZYLOPRIM, most of whom received concomitant
drugs with the potential for nwcmsﬂ this reaction. This has
oceurred as early as 6 wesks 1o as long as 6 years after the
initiation of therapy of ZYLOPRIM. Rarely, a patient may
develop varying degrees of bone marrow n_a_mamm_o; affecting
one or more cell lines, while recelving ZYLOPRIM alone.
“=___=_‘=_n=e= for Patients: Patients should be informed of the
ollowing: .

W] ._.__mv.nm__.ﬁ_:_n be cautioned fo discontinue ZYLOPRIM and to
consulf their physician immediately at the first sign of a skin
rash, painful urination, blood in the urin, irritation of the eyes
or swelling of the lips or mouth. (2) They should
be reminded to continue dru Ema_wn a_ama:ug for gouty
attacks since aptimal benefit of ZYLOPRIM may be delayed for
2 10 6 weeks. (3) They should be encouraged to increase fluid
intake durin :ma%k_\_a prevent renal stones. (4) If a single
dose of ZYLOP is occasionally forgoiten, there
is no need to double the dase at the next scheduled time.
(5) There may be certain risks associated with the concomitant
use of ZYLOPRIM and dicumarol, sulfinpyrazone, mercap-
topurine, azathioprine, ampicillin, amoxicilln, and thiazide
diuretics, and_they should follow the instructions of their
physician. (6) Due to the occasional occurrence of drowsiness,
patients should take precautions when engaging in activities
where alertness is mandatory. (7) Patients may wish to take
ZYLOPRIM after meals to minimize gastric irritation.
Lahoratary Tests: The correct dosage and schedule for main-
taining the serum uric acid within the normal range is best
determined by using the serum wric acid as an index.

_In patients with pre-existing liver disease, periodic liver func-
tion tests are recommended during the early stages of therapy
(see sSwz_zmmm.. ) o

ZYLOFRIM and its primary active metabolite, oxipurinal, are
eliminated by the kidneys; therefore, changes in renal function
have a profound effect on dosage, In patients with decreased
renal function or who hava concurrent illnesses which can affact
renal function such as hypertension and diabetes mellitus,
wm%q_o laboratory parameters of renal function, particularly

UN and serum creatinine or creatinine clearance, should be
performed and the patient's dosage of ZYLOPRIM reassessed.

The prothrombin time should be reassessed periodically in
the patients raceiving dicumarol wha are given ZYLOPRIM.
na_m Interactions: In %&Sw receiving mercaptopurine or IMU-
RA gs_%w%mr 8 concomitant administration of 300 to
600 my of ZYLOPRIM per day will require a reduction in dose
to approximately one third to one fourth of the usual dose of
mercaptopurine’ or azathioprine, Subsequent adjustment of
doses of mercaptopurine or azathiopring should be made an the
basis of sm_.mwmﬁ_n response and the appearance of toxic
effects (see CLINICAL PHARMACOLOGY).

It has been reported that ZYLOPRIM wa_o_a..c. the half-life of
the anticoagulant, dlcumaro). The clinlcal basis of this drug
interaction Ras not been established but should be noted when
ZYLOPRIM is given to patients already on dicumarol therapy.

Since the excretion of oxipurinol is similar to that of urate,
uricosuric agents, which increase the excretion of urate, are
also likely to increase the excretion of oxipuringl and thus lower
the degree of inhibition of xanthine oxidage. The concomitant
agministration of uricosuric agents and ZYLOPRIM has been
associated with a decreass in the excreton of oxyputines
AE%oxm:E_:m and xanthine) and an Increase In urinary uric
acid excretion compared with that observed with ZYLOPRIM



ZYLOPRIM® (allopurinof)

alone. Although clinica! evidence to date has not demonstrated
renal precipitation of oxypurines in patients either on ZYLO<
PRIM alone or in combination with uricosuric agents, the pos-
sibility should be kept in mind.

The reports that the concomitant use of ZYLOPRIM and thi-
azide diuretics may contribute to the enhancement of allopuri-
nol toxicity in some patients have been reviewed in an attempt
to establish a cause-and-effect relationship and a mechanism of
causation. Review of these case reports indicates that the patients
were mainly receiving thiazide diuretics for hypertension and
that tests to rule out decreased renal function secondary to
hypertensive nephropathy were not often performed. In those
patients in whom renal insufficiency was documented, howev-
er, the recommendation to lower the dose of ZYLOPRIM was not
followed >_==.._=m= a causal mechanism and a cause-and-effect
relationship have not been established, current evidence sug-
gests that renal function should be monitored in patients on thi-
azide diuretics and ZYLOPRIM even
in the absence of renal failure, and dosage levels should be
even more conservatively adjusted in those patients on such
combined therapy if diminished renal function is detected.

An increase in the frequency of skin rash has been reported
among patients receiving ampicillin or amoxicillin concurrently
with ZYLOPRIM compared to patients wha are not receiving
both drugs. The cause of the reported association has not been
established.

Enhanced bone marrow suppression by cyclophosphamide
and other cytotoxic agents has been reported among patients
with neoplastic disease, except leukemia, in the presence of
ZYLOPRIM. However, in a well-controlled study of patients with
lymphoma on combination therapy, ZYLOPRIM did not
increase the marrow toxicity of patients treated with cyclophos-
phamide, doxorubicin, bleomycin, procarbazine, and/or
mechlorethamine.

Tolbutamide's conversion to inactive metabolites has been
shown 1o be catalyzed by xanthine oxidase from rat liver. The
inical significance, if any, of these observations is unknown.
Chlorpropamide’s plasma half-life may be prolonged by
ZYLOPRIM, since ZYLOPRIM and chlorpropamide may com-
pete for excretion in the renal tubule. The risk of hypoglycemia
secondary to this mechanism may be increased if ZYLOPRIM
and chlorpropamide are given concomitantly in the presence of
renal insufficiency.

Rare reports indicate that cyclosporine levels may be
increased during concomitant treatment with ZYLOPRIM. Moni-
toring of cyclosporine levels and possible adjustment of cyclo-
sporine dosage should be considered when these drugs are co-
administered.

Drug/Laboratory Test Interactions: ZYLOPRIM is not known to
alter the accuracy of laboratory tests.

Pregnancy: Teratogenic Effects: Pregnancy Category C. Repro-
ductive studies have been performed in rats and rabbits at doses
up to twenty times the usual human dose (5 mg/kg per day),
and it was concluded that there was no impaired fertility or
harm to the fetus due to allopurinol. There is a published report of
a study in pregnant mice given 50 or 100 mg/kg allopuringl
intraperitoneally on gestation days 10 or 13. There were
increased numbers of dead fetuses in dams given 100 mg/kg
allopurinol but not in those given 50 mg/kg. There were
increased numbers of external malformations in fetuses at both
doses of allopurinol on gestation day 10 and increased num-
bers of skeletal maiformations in fetuses at both doses on ges-
tation day 13. It cannot be determined whether this represent-
ed a fetal effect or an effect secondary to maternal toxicity.
There are, however, no adequate or well-controlled studies in
pregnant women. Because animal reproduction studies are not
always predictive of human response, this drug shouid be
used during pregnancy only if clearly needed.

Experience with ZYLOPRIM during human pregnancy has
been limited partly because women of reproductive age rarely
require treatment with ZYLOPRIM. There are two unpublished
reports and one published paper of women giving birth to nor-
mal offspring after receiving ZYLOPRIM during pregnancy.

Nursing Mothers: Allopurinol and oxipurinol have been found in
the milk of a mother who was receiving ZYLOPRIM. Since the
effect of allopurinol on the nursing infant is unknown, caution
should be exercised when ZYLOPRIM is administered to a nurs-
ing woman,

Pediatric Use: ZYLOPRIM is rarely indicafed for use in children
with the exception of those with hyperuricemia secondary to
malignancy or to certain rare inborn errors of purine metab-
olism (see INDICATIONS AND USAGE and DOSAGE AND
ADMINISTRATION).

ADVERSE REACTIONS: Data upon which the following esti-
mates of incidence of adverse reactions are made are derived
from experiences reported in the literature, unpublished clinical
trials and voluntary reports since marketing of ZYLOPRIM
(allopurinol) began. Past experience suggested that the most
frequent event following the initiation of allopurinol treatment
was an increase in acute attacks of gout (average 6% in early
studies). An analysis of current usage suggests that the inci-
dence of acute gouty attacks has diminished to less than 1%.
The explanation for this decrease has not been determined but
may be due in part to initiating therapy more gradualiy (see
PRECAUTIONS and DOSAGE AND ADMINISTRATION).

The most frequent adverse reaction to ZYLOPRIM is skin
rash. Skin reactions can be severe and sometimes fatal. There-
fore, treatment with ZYLOPRIM should be discontinued immedi-
ately if a rash develops (see WARNINGS), Some patients with
the most severe reaction also had fever, chills, arthralgias,
cholestatic jaundice, eosinophilia and mild leukocytosis
or leukopenia. Among 55 patients with gout treated with ZYLO-
PRIM for 3 to 34 months (avérage greater than 1 year) and fol-
lowed prospectively, Rundles observed that 3% of patients
nmé_ocg a type of drug reaction which was predominantly a pru-
ritic maculopapular skin eruption, sometimes scaly or exfolia-
tive. However, with current usage, skin reactions have been
observed less frequently than 1%. The explanation for this
decrease is not obvious. The incidence of skin rash may be
increased in the presence of renal 5230_82 The :S:%Q
of skin rash among patients receiving ampicillin or amox
concurrently with ZYLOPRIM has been reported to g
increased (see PRECAUTIONS).

Most Gommon Reactions* Probably Causally Related:

Gastrointestinal: Diarrhea, nausea, alkaline phosphatase in-
crease, SGOT/SGPT increase.

Metabolic and Nulritional: Acute attacks of gout.

Skin and Appendages: Rash, maculopapular rash.

“Early clinical studies and incidence rates from early clinical
experience with ZYLOPRIM suggested that these adverse
reactions were found to occur at a rate of greater than 1%. The
most frequent event observed was acute attacks of gout fol-
lowing the initiation of therapy. Analyses of current usage sug-
gest that the incidence of these adverse reactions is now less
than 1%. The explanation for this decrease has not been deter-
mined, but it may be due to following recommended usage (see
ADVERSE REACTIONS introduction, INDICATIONS AND
USAGE, PRECAUTIONS, and DOSAGE AND ADMINISTRATION).
Incidence Less Than 1% Probably Causally Related:.

Body As a Whole: Ecchymosis, fever, headache.

Cardiovascular: Necrotizing angiitis, vasculitis.

Gastrointesiinal: Hepatic necrosis, granulomatous hepatitis,
hepatomegaly, hyperbilirubinemia, cholestatic jaundice, vomit-
ing, intermittent abdominal pain, gastritis, dyspepsia.

Hemic and Lymphatic: Thrombocytopenia, eosinoph
leukocytosis, leukopenia.

Musculoskeletal: Myopathy, arthralgias.

Nervous: Peripheral neuropathy, neuritis, paresthesia, som-
nolence.

Respiratory: Epistaxis.

Skin and Appendages: Erythema multiforme exudativum
(Stevens-Johnson syndrome), toxic epidermal necrolysis
(Lyell's syndrome), hypersensilivity vasculitis, purpura, vesic-
ular bullous dermatitis, exfoliative dermatitis, eczematoid der-
matitis, pruritus, urticaria, alopecia, onycholysis, lichen planus.

Special Senses: Taste loss/perversion.

Urogenital: Renal failure, uremia (see PRECAUTIONS).

Incidence Less Than 1% Causal Relationship Unknown:

Body As a Whole: Malaise.

Cardjovascular; Pericarditis, peripheral vascular disease,
thrombophlebitis, bradycardia, vasodilation.

Endaocrine: Infertility (male), hypercalcemia, gynecomastia
(male).

Gastrointestinal: Hemorrhagic pancreatitis, gastrointestinal
bleeding, stomatitis, salivary gland swelling, hyperlipidemia,
tongue edema, anorexia.

Hemi¢ and Lymphatic: Aplastic anemia, agranulocytosis,
eosinop fibrohistiocytic lesion of bone marrow, pancyto-
penia, prothrombin decrease, anemia, hemolytic anemia, reticu-
locytosis, lymphadenopathy, lymphocytosis.

Musculoskeletal: Myalgia.

Nervous: Optic neuritis, confusion, Q_N_zmmm vertigo, foot
asn_ decrease in libido, depression, amnesia, tinnitus, asthenia,
insomnia.

Respiratary: Bronchospasm, asthma, pharyngitis, rhinitis.

Skin and Appendages: Furunculosis, facial edema, sweating,
skin edema.

Special Senses: Cataracts, macular retinitis,
tivitis, amblyopia. ’

Urogenifal: Nephritis, impotence, primary hematuria, albu-
minuria.

s, conjunc-

OVERDOSAGE: Massive overdosing or acute poisoning by
ZYLOPRIM has not been reported.

In mice, the 50% lethal dose (LDsg) is 160 mg/kg given
traperitoneally (IP) with deaths delayed up to 5 days and
700 mg/kg orally (PO) (approximately 140 times the usual
human dose} with deaths delayed up to 3 days. In rats, the
acute LDso is 750 mg/kg IP and 6000 mg/kg PO (approxi-
mately 1200 times the human dose).

In the management of overdosage there is no specific anti
dote for ZYLOPRIM. There has been no clinical experience in the
management of a patient who has taken massive amounts of
ZYLOPRIM.

Both ZYLOPRIM and oxipurinol are dialyzable; however, the
usefulness of hemodialysis or peritoneal dialysis in the man-
agement of an overdose of ZYLOPRIM is unknown.

DOSAGE AND ADMINISTRATION: The dosage of ZYLOPRIM to
accomplish full control of gout and to lower serum uric acid to
normal or near-normal levels varies with the severity of the dis-
ease. The average is 200 to 300 mg/day for patients with mild
gout and 400 to 600 mg/day for those with moderately severe
tophaceous gout. The appropriate dosage may be administered
in divided doses or as a single equivalent dose with the 300
mg-tablet. Dosage requirements in excess of 300 mg should be
administered in divided doses. The minimal effective dosage is
100 to 200 mg daily and the maximal aoosam:%n dosage is
800 mg daily. To reduce the possibility of flare-up of acute
gouty attacks, it is recommended that the patient start with a
low dose of ZYLOPRIM (100 mg daily) and increase at weekly
intervals by 100 mg until a serum uric acid level of 6 mg/dL or
less is aftained but without exceeding the maximal recom-
mended dosage.

Normal serum urate levels are usually achieved in 1 to
3 weeks. The upper limit of normal is about 7 mg/dL for men
and postmenopausal women and 6 mg/dL for premenopausal
women. Too much reliance should not be placed on a single
serum uric acid determination since, for technical reasons,
estimation of uric acid may be difficult. By selecting the appro-
priate dosage and, in certain patients, using uricosuric agents
concurrently, it is possible to reduce serum uric acid to normal
or, if desired, to as low as 2 to 3 mg/dL and keep it theve indef-
tely.

While adjusting the dosage of ZYLOPRIM in patients who are
being treated with colchicine and/or anti-inflammatory agents,
it is wise to continue the latter therapy until serum uric acid has
been normalized and there has been freedom from acute gouty
attacks for several months.

In transferring a patient from a uricosuric agent to ZYLOPRIM,
the dose of the uricosuric agent should be gradually reduced
over a period of several weeks and the dose of ZYLOPRIM

gradually increased to the required dose needed to maintain a
normal serum uric acid level.

It should also be noted that ZYLOPRIM is generally better tol-
erated if taken following meals. A fluid intake sufficient to yield
a daily urinary output of at least 2 liters and the maintenance of
a neutral or, preferably, slightly alkaline urine are desirable.

Since ZYLOPRIM and its metabolites are primarily eliminated
only by the kidney, accumulation of the drug can occur in renal
failure, and the dose of ZYLOPRIM should -consequently be
reduced. With a creatinine clearance of 10 to 20 mL/min, a daily
dosage of 200 mg of ZYLOPRIM is suitable. When the creatinine
clearance is less than 10 mL/min, the daily dosage should not
exceed 100 mg. With extreme renal impairment (creatinine
clearance less than 3 mL/min) the interval between doses may
also need to be lengthened.

The correct size and frequency of dosage for maintaining the
serum uric acid just within the normal range is best determined
by using the serum uric acid level as an index.

For the prevention of uric acid nephropathy during the vigorous
therapy of :mou_mmzn disease, treatment with 600 to 800 mg daily
for 2 or 3 days is advisable together with a high fluid intake.
Otherwise similar considerations-to the above recommenda-
tions for treating patients with gout govern the regulation of
dosage for maintenance purposes in secondary hyper-
uricemia.

The dose of ZYLOPRIM recommended for management of
recurrent calcium oxalate stones in hyperuricosuric patients is
200 to 300 mg/day in divided doses or as the single equivalent.
This dose may be adjusted up or down depending upon the
resultant control of the hyperuricosuria based upon subse-
quent 24 hour urinary urate determinations. Clinical experience
suggests that patients with recurrent calcium oxalate stones
may alse benefit from dietary changes such as the reduction
of animal protein, sodium, refined sugars, oxalate-rich foods,
and excessive calcium intake, as well as an increase in oral fluids
and dietary fiber.

Children, 6 to 10 years of age, with secondary hyperuricemia
associated with malignancies may be given 300 mg ZYLOPRIM
daily while those under 6 years are generally given 150 mg
daily. The response is evaluated after approximately 48-hours
of therapy and a dosage adjustment is made if necessary.

HOW SUPPLIED:
100-mg (white) scored, flat cylindrical tablets imprinted with
“ZYLOPRIM 100" on a raised hexagon, bottles of 100 (NDC
65483-991-10).

Store at 15° to 25°C (59° to 77°F) in a dry place.

300-mg (peach} scored, flat, cylindrical tablets imprinted with
“ZYLOPRIM 300" on a raised hexagon, bottles of 100 (NDC
65483-993-10) and 500 (NDC 65483-993-50).

Store at 15° to 25°C (59° to 77°F) in a dry place and pro-
tect from light.
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NDA 16-084/S-041

Labeling Review of Supplemental Labeling Revisions (SLRs):
Sponsor:  Prometheus Laboratories
Products: Zyloprim (allopurinol) Tablets

Materials Reviewed:

SLR Date submitted Date received Date completed
- 041 August 3, 1995 August 4, 1995 February 11, 2002

Background/Review Comments

NDA 16-084 was originally approved on August 19, 1966. The last labelmg approval
occurred on December 8, 1982, when S-035was approved. Additional changes may have
been made to the labeling in the Annual Report.

S-041 was submitted as a “Changes Being Effected” supplement on August 3, 1995. The
CBE revised the Drug Interaction Subsection of the PRECAUTIONS Section of the
package insert.

Specifically, the revisions was as follows:

PRECAUTIONS
Drug Interactions

The sponsor added the following paragraph as the last paragraph in this subsection:

“Rare reports indicate that cyclosporine levels may be increased during
concomitant treatment with ZYLOPRIM. Monitoring of cyclosporine levels and
possible adjustment of cyclosporine dosage should be considered when these
drugs are co-administered.”

The changes were put into effect on July 17, 1995.
Conclusions/Recommendations:

These revisions simply strengthen the current information and have been in use for over six years.
An approval letter should be sent to the sponsor.

Lana L. Pauls, MPH » Lawrence Goldkind, M.D.
Review Staff Deputy Director
‘ Division of Anti-Inflammatory, Analgesic
and Ophthalmic Drug Products
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