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a combination of 65 mg isometheptene,
325 mg acetaminophen and 100 mg di-
chloralphenazone, (b) 325 mg acet-
aminophen and (¢) placebo. Only the
combination showed to be superior to
placebo in this type of headache.

In another study, not controlled, a
combination of acetaminophen and Vi-
tamin C was studied in 45 patients with
pain of different etiology (Ref. 18). The
doses used were four to six tablets (con-
taining 330 mg acetaminophen) per 24
hours. Nine of these patients had head-
ache, and positive, favorable results were
obtained in all of them. Four of these pa-
tients had pain described as neuralgia
and all four obtained relief using this
dose.

In another uncontrolled study by Per-
rin (Ref. 19) acetaminophen in combi-
nation with Vitamin C (doses not given)
was evaluated in 1,000 patients with pain
of different etiology. Of these, 96 patients
were admitted into the study for head--
ache. The results are mostly analyzed
in global form for all patients included.
However, the following statement fs
made: “patients with headache reacted
well and were alleviated rapidly.” Un-
fortunately, the doses and dosage regi-
men are not specified for these patients.
An additional 66 patients in the study
are identified as having “neuralgias and
neuritis” but the response of this group
of patients is not stated.

In another single-blind study (Ref.
20), 500 mg acetaminophen was com-
pared with a combination of 300 mg
acetaminophen, 5 mg hydroxyzine, 30 mg
propoxyrhene hydrochloride and 30 mg
caffeine. One to two tablets of each
preparation were given to patients suf-
fering from tension headache. The re-
sults showed that 45 percent success was
obtained with acetaminophen alone and
90 percent with the combination. This
superiority was attributed to the *“po-
tentiation of the analgesic agents by
hydroxyzine.”

The Pancl concludes that acetamino-
phen s effective in relieving the pain of
headache, and that it is a general anal-
gesic of proven efficacy as shown by
clinical testing. Thus, acetaminophen is
considered to be equivalent to aspirin in
its analgesic effects, although the lack
of anti-inflammatory action might make
it less useful in conditions having an
inflammatory component «Ref. 21,

(2) Safety. Numerous clinical studies
have shown that acetaminophen, when
taken in recommended doses, is relative-
ly free of adverse effects in most age
groups. even in the presence of a variety
of disease states. There was no increase
in fecal blood loss «(Ref. 22). There were
no stomach mucous membrane reactions
in patients with gastrointestinal illnesses

tRef. 23). There was no interference
with the action of drugs which promote
uric acid excretion in the urine (Ref. 24).
No effects on clotting were seen in hemo-
philiacs (Ref. 25). However, several stud-
ies have shown small increases in blood
clotting time in patients using acetami-
nophen, but concurrent anticoagulant
therapy was considered manageable with
conventional precautions (Ref. 26).
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Larger than normal doses were required
to produce a mild methemoglobinemia (a
reversible blood disorder) (Ref. 27). The
safety of acetaminophen is discussed in
detail below. The metabolism of acet-
aminophen was considered and has been
reviewed by the Panel elsewhere in this
document. (See part II. paragraph L.
above—Absorption, Distribution, Blo-
transformatfon (Metabolism) and Ex-
cretion of Acetaminophen.)

A few cases of hypersensitivity to acet-
aminopher: have been reported, as mani-
fested by skin rashes (Ref. 28), thrombo-
cytopenic purpura (characterized by
“black and blue” patches on skin and
mucous membranes) (Ref. 29), rarely
hemolytic anemia (anemia due to red
blood cell destruction) and the very
serious blood disorder agranulocytosis
(Ref. 30). Occasional individuals respond
to ordinary doses with nausea and vomit-
ing or diarrhea.

The only contraindications to the use
of acetaminorhen presently well-estab-
lished are known hypersensitivities to
the drug. Definitive studies are not avail-
able on whether or not acetaminophen
should be used in patients with certain
preexisting liver diseases. The Panel
concludes that increased risk may be a

possibility in these individuals and rec- -

ommends that high priority be given to
well-designed studies to resolve this is-
sue.

(i) Animal toxicity. With regard to the
acute toxicity of acetaminophen, the
large doses of acetaminophen required
to evoke toxic reactions in the studies
cited below are considered by the Panel
to reflect a wide range of safety. This is
especially true when those dosages are
compared to the Panel's recommended
single dose and daily intake,

The single-dose oral LD-.. (dose that
kills 50 percent of the animals) of acet-
aminophen in male rats was reported to
he 3,710 mg/kg (Ref. 31), as compared
to the previously reported LD., of 1,650
mg/kg for phenacetin in the female rat
(Ref. 32). The LD.. of acetaminophen in
the rat is about 300 to 400 times the usual
ringle dose in 50 to 70 kg (110 to 150 1
adult humans.

In an acute toxicity study by Boyd and
Bereczky (Ref. 31), acetaminophen pro-
duced early pathologic cffects in the rats

simil .. .0 those scen in the same labora-
tory ir .n earlier study (Ref. 32) with
phenacstiii, Rats _ying in 24 hours

showed extensive capillary-venous con-
gestion. tubular nephritis and centrilob-
ular hepatitis (kidney and liver inflam-
matory conditions, respectively). When
deaths occurred later with acetamino-
phen the hepatitis had progressed into
hepatic necrosis.

A 100-day LD.. of acetaminophen in
the rat was found to be 770 mg/kg daily:
the 100-day LD.. was estimated to te 409
mg/kg daily (Ref. 33). Extrapolating to
humans ranging in weight from 50 to 70
kg (110 to 150 1b) the latter dose repre-
sents about 5 to 7 times the usual maxi-
mum recommended daily dose of 3.900
mg.

Boyd further found that his 100-dayv
LD.. in the rat produced atrophy of the
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testes and inhibition of the production of
sperm in rats and guinea pigs as well
(Ref. 34) . The sex organs of females were
affected to a lesser degree. Other effects
noted by Boyd and Hogan (Ref. 33), in
rats receiving the 100-day LD.. dose, in-
cluded kidney and liver damage.

(ii) Acute toxicity in man. Several re-
cent reports have also described numer-
ous cases of polsoning in man by large
single doses of acetaminophein, appar-
ently usually taken for suicidal pur-oses.
Prescott, Roscoe, Wright and Brown
(Ref. 35) observed liver damage in 17 of
30 patients who had taken at least 15 g;:
one went into a coma induced by liver
degeneration and died. In this report, no
estimate was given of the lowest dose
thought to have caused liver damage,
Clark et al. (Ref. 36) studied a series of
60 patients who took doses of acetamino-
phen claimed to range from 13 to 100 g.
Forty-nine developed liver damage, 17
progressed to hepatic encephalopathy
(brain damage), and 12 died from fulmi-
nant liver failure. Death occurred in 4 to
18 days after the ingestion of the drug.
Proudfoot and Wright (Ref. 37) studied
41 cases of acute acetaminophen poison-
ing, 17 of which showed liver damage.
One patient died, 3 developed jaundice
and the others showed only biochemical
evidence of liver dysfunction. These
authors stated that “liver damage is a
toxic effect which is present in most
patients who ingest more than 15 g of
paracetamol” (acetaminophen). In all
these series it was noted that other drugs
were, or may have been, also taken.

In the US. in 1972, 61 cases of aceta-
minophen overdosage were reported to
the National Clearinghouse for Poison
Control Centers, Food and Drug Admin-
istration (Ref. 38). Of these. 15 reported
the ingestion of less than 3.5 g, 23 be-
tween 3.5 and 15 g, and 7 ingested more
than 15 g. Two of the latter developed
toxic hepatitis. No effects of this nature
were reported from doses lower than 15
g. In 1971 there were only 3 cases re-
ported in which more than 15 g were
ingested. One of these had no symptoms,
another experienced some lethargy, and
the other experienced nausea, vomiting
and abdominal pain. The Panel con-
cludes that single doses less than 15 g
are not usually associated with serious
liver damage. The much lower incidence
of reported acetaminophen . atotoxic-
ity in the U.S.A ~ompared to England
has been attributed to the well known
axiom. if the diagnosis is not suspected.
it is not seen, since one investigator re-
rorted 156 cases with 4 fatalities in one
citv alone (Ref. 39) .

A dose of 15 g is 23 times the usual
recommended single dosage of aceta-
minophen (650 mg) and about 4 times
the maximum recommended daily in-
take. Jn estimating the range of safety,
the single dosage comparison is prob-
ably more appropriate than the compari-
son of the single toxic dose with the
daily divided therapeutic dose. The toxic
effect of acetaminophen on the uver is
related to glutathione depletion (Ref.
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Since acetaminophen is metabolized by
the liver the question of the safety of
its use In the presence of liver disease
should be considered.

In a study of 72 patients with various
forms of liver disease given 10 mg. kg of
acetaminophen, Fevery and de Groote
(Ref. 41) found an increase in both the
serum levels and urinary excretion of
unconjugated acetaminophen in the
presence of certain liver diseases (paren-
chymal disease with hyperbilirubinemia
or obstructive jaundice). Patients with
cirrhosis exhibited plasma levels 2 to
3 times higher than those observed in
subjects with no liver damage indicating
decreased rates of metabolism. No de-
crease in the blood levels of conjugated
acetaminophen or total urinary excre-
tion of the drug could be demonstrated
indicating that these two types of ob-
servations would not be expected to show
differences in metabolism of free drug
as would be expected from the pharma-
cokinetic characteristics of this drug.
Vest and Fritz (Ref. 42) observed a
lowered ability of the liver to conjugate
acetaminophen in six children with in-
fectious hepatitis given 10 or 20 mg, kg
of the drug intravenously. In the acute
phase of the hepatitis the excretion of
conjugated acetaminophen was de-
creased. However, urinary excretion of
free drug or excretion of total conjugated
acetaminophen is an insensitive method
to observe changes in metabolism of
acetaminophen. Direct comparison of
blood levels of unchanged drug indicates
that the relative rate of conjugation can
be decreased significantly without sig-
nificant differences in urinary excretion
of total conjugates. Free acetaminophen
disappeared more slowly from the blood.
The effects on excretion and blood levels
of the conjugates and free acetamino-
phen reflected a partial inhibition of the
conjugation of the drug to its glucuro-

nide and the sulfate resulting in 8 mod-
erate delay in the total elimination of
the drug from the body. In 33 patients
with liver cirrhosis, Jirsa and Hykes
tRef. 43) found no effect on the excre-
tion of conjugated acetaminophen but
did find a significant decrease in dia-
betics. Schmid and Hammaker (Ref.
44) observed no significant reduction in
the formation of conjugated acetamino-
phen in five patients with Gilbert's dis-
ease (congenital liver disorder) after the
administration of 30 mg kg of aceta-
minophen but did not study blood levels
of unchanged drug. In studies on infants
prior to the development of their ability
to metabolize this drug, no significant
hematologic or other toxic effect were
produced by single oral doses of aceta-

minophen up to 16.6 mg kg «Ref. 45),

or by 100 mg 3 times duly rectally for

3 davs tRef. 46 .

There have been no clinical studies of
the effect of liver disorders on metabolic
pathways other than the glucuronide and
sulfate conjugation pathways through
which acetaminophen may be metabo-
lized. In this tonnection Mitchell et al.
(Ref. 40) have postulated that a minor

but as yet unidentified highly reactive
metabolite formed by nonconjugating
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enzymes (mixed oxidase) is responsible
for the liver toxicity of acetaminophen.
In normal subjects the concentration of
this metabolite is low, and it is further
conjugated with glutathione to a non-
toxic metabolite. At high doses gluta-
thione stores may be overwhelmed and
the reactive metabolite reacts chemically
with other compounds in the cell which
results in necrosis. It is pertinent to know
whether liver disease might affect the
liver toxicity of acetaminophen by inter-
fering with the production of this toxic
metabolite by nonconjugating path-
ways and further conjugation with
cysteine to a8 nontoxic substance.

There is evidence in the results of the
above studies that in some forms of liver
disease there is a decrease in the con-
jugation of acetaminophen. This effect
significantly increases the half-life of
acetaminophen to 3 to 4 hours in some
cases. It is perhaps significant that in
toxic reactions to overdoses of aceta-
minophen the half-life is usually in-
creased to 4 hours (Ref. 35).

Decreased me‘abolism of acetamino-
phen by norinal conjugation mechanisms
(glucuronide and sulfate) observed in
some patients with chronic liver disease,
could potentially increase toxicity of ac-
etaminophen by increasing the relative
fraction metabolized through noncon-
jugating pathways to the toxic metabo-
lite. Decreased conjugation could also in-
dicate decreased capacity of the liver
to further conjugate the toxic metabo-
litds with gluthathione to a less toxic
conjugate.

An alternative explanation for the in-
creased susceptibility of chronic alco-
holics to the hepatotoxicity of acetamin-
ophen (Ref. 47) is the induction of the
microsomal enzyme systems (noncon-
Jugating) by chronic use of alcohol (Ref.
48). However, recent evidence suggests
that the overall elimination by conjuga-
tion is decreased in alcoholics similar to
that observed in other cases of decreased
liver function.

Shamszad et al. found that preexisting
liver disease significantly decreases the
rate of elimination of drug (as evidenced
by the increased half-life of unchanged
drug in the plasma in patients with
cirrhosis ¢half-life 3.5+1.3 hours) and
active alcoholic hepatitis (4.5+1.5 hours)
compared to chronic alcoholics with nor-
mal liver function (2.2+.039 hours) and
chronic alcoholics off alcohol for 7 days
(2.8+0.7 hrurs)) (Ref. 49).

Thus ;everal type- ° liver disease re-
sult in prolonged haili-i s of unchanged
drug which are about the same increase
tabout 4 hours) observed in patients who
suffer liver damage after acetaminophen
overdosage.

One cannot conclude that because an
increased acetaminophen half-life oc-
curs in association with acute liver dam-
age caused by acetaminophen, that in-
creased acetaminophen half-life caused
by preexisting liver disease will increase
the potential or severity of acetami-
nophen hepatoxicity. Well designed stud-
ies to answer this question are needed.
Although the Panel does not have evi-
dence to warrant a warning to persons

with liver disorders at this time, it is
noted that there is no evidence to ex-
clude this possibility and the considera-
tions discussed above require that this
possibility not be dismissed.

Although the Panel concludes that ad-
ditional studies are needed to determine
if a wamning is required for normal doses
in adults or infants with liver disease,
overdose may result in such severe liver
damage that a label warning regarding
this effect is obligatory. The basis for
such a warning is well documented in
several recent reviews of the hazards of
acetaminophen overdosage, especially
with respect to the harmful effects on
the liver (Refs. 39, 48, and 50 through
52).

The warning should state: “Do not
exceed recommended dosage because
severe liver damage may occur”.

Kidney damage has been described in
numerous cases in which the liver injury
has been of primary concern in acute
poisoning by acetaminophen, as pre-
viously discussed. The nature of the in-
Jury to the kidney observed in such acute
cases is apparently not related to the
type of injury (paplillary necrosis) which
typlically results from long-term abuse
of analgesic drugs.

One case of the papillary necrosis type
of kidney injury has been reported (Ref.
53) following prolonged use of aceta-
minophen at a dose of 11 to 18 g dally
for 6 months in combination with pro-
portionately large doses of chlor-
mezanone. Two other cases, though
questionably attributed to acetamin-
ophen (Ref. 54), involved in one case
this type of kidney injury which con-
tinued after switching to acetaminophen
after the consumption of phenacetin-
containing analgesics for 14 years. In
the other case, the kidney damage de-
veloped after 5 years of intake of 15 g
acetaminophen daily along with other
drugs including some drugs containing
phenacetin. Master (Ref. 55) reported a
case of analgesic-induced kidney injury
in a woman who took an average of
1.5 g acetaminophen daily for 10 years.
though other analgesics were consumed
previously or concurrently. Nanra (Ref.
56) mentioned two other cases of anal-
gesic-induced kidney - injury occurring
in Australia. He attributed these to
acetaminophen alone but he described
no details. In none of the above six
cases, in which the consumption of
acetaminophen was involved. is it clear
that this drug was the sole cause of the
analgesic-induced kidney damage or
that it was the primary drug of abuse

Abel (Ref. 57) and the Royal! Austra-
lasian College of Physicians (Ref. 58
have stated that patients fail to recover
from kidney injury when their intake of
phenacetin combinations is replaced by
acetaminophen either alone or in
combinations.

In studies on healthy adult human
subjects, Prescott (Ref. 59) and Prescott,
Sansur, Leven and Conney (Ref. 60) ob-
served a slight increase in the excretion
of kidney tubule cells in the wurine
following the intake of 36 g aceta-
minophen daily for 5 days. In the latter
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study the Increase was significant in
one of elght subjects on acetaminophen
and two of nine subjects on the same
dosage schedule of phenacetin. This ef-
fect was considerably less than that seen
in subjects taking similar doses of
aspirin.

Edwards, Edwards, Huskisson and
Taylor (Ref. 61) found only a minor im-
pairment of urine concentrating ability
in 6 of 13 patients after their intake of
2 to 30 kg acetaminophen over a period
of 2 years. Batterman and Grossman
(Ref. 7) noted no blood, liver or kidney
disturbances in human subjects receiv-
ing 3.6 g daily for up to 116 weeks.

In an experiment on dehydrated dogs,
Bluemle and Goldberg (Ref. 62) found
a8 high concentration of acetaminophen
in the papillae of the kidney after a
single dose of phenacetin, and a similar
concentration of the drug in the renal
papillae was observed after a single dose
of acetaminophen. However, in this
study, no concentration of acetamin-
ophen was found in nondehydrated dogs.

Acetaminophen has not been reported
to producaé effects on the central nervous
system like those produced by phen-
acetin, variously described as euphoria,
stimulation, sedation, depression, etc.
These effects of phenacetin are consid-
ered to constitute the basis of the po-
tential for abuse of analgesic prepara-
tions containing this drug: In comparing
the subjective effects of phenacetin and
acetaminophen in 20 healthy male vol-
unteers, Eade and Lasagna (Ref. 63)
found that phenacetin “depressed mood,
energy and mentation,” while aceta-
minophen in the same dose. 28 mg/kg,
had no such effects and did not differ
from aspirin or placebo. However, Nakra
et al. recently reported that some pa-
tients, especially housewives, have used
acetaminophen as a ‘‘pick-me-up” and
raises the possibility that some will abuse
it (Ref. 64)

No comparison has yet been made
with regard to the relative abuse poten-

tial of analgesic mixtures of phenacetin
and similar mixtures of acetaminophen.
A longer history of use of acetaminophen
combinations, especially those with as-
pirin, will be required before this ques-
tion can be answered. However, con-
sidering the lack of effects of
acetaminophen on the sensorium sim-
ilar to those of phenacetin it is justifiable
to conclude tnhat acetaminophen, as a
single entity or in analgesic mixtures,
does not have the abuse potential dem-
onstrated for analgesic mixtures con-
taining phenacetin. Reports from Aus-
tralia (Ref. 59) showing that established
abusers of phenacetin-containing drugs
continued to abuse acetaminophen com-
binations after the removal of phen-
acetin from proprietary products. do not
indicate a primary abuse potential of
acetaminophen or of its analgesic
mixtures.

The Pane! concludes from observa-
tions reviewed above that acetamin-
ophen may be taken in recommended
doses without undue risk.

The Panel has examined the regula-
tions of the Poison Prevention Packaging
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Act of 1970 as set forth in 21 CFR 1700.15
(a). (b) and (¢}, that provide for poison
prevention packaging standards for as-
pirin-containing products in a dosage
form intended for oral administration.
The standards for child-resistant safety
closures required on the containers of
these products are intended to protect
children from intentional or accidental
ingestion without hampering the adult
use effectiveness of the products. The
Panel concurs with these standards and
is of the opinion that the standards for
child-resistant safety closures should
apply to the containers in which acet-
aminophen oral products are packaged
as well as to aspirin-containing products.

The Panel further concludes that the
restrictions on the maximum number of
tablets permitted in containers of aspirin
products for child use should also apply
to acetaminophen products formulated
for use in children only. Therefore, acet-
aminophen products containing 80 meg
(1.23 g., tablets intended for oral use
in children should contain no more than
36 tablets to reduce the hazard of acci-
dental poisoning, as set forth in 21 CFR
201.314¢(¢) (2) for products containing
80 mg (1.23 gr) tablets of aspirin for
pediatric use.

The Panel concludes that the OTC
packaging requirements for safety clo-
sures and the restriction on the maxi-
mum number of tablets in the containers
of aspirin products for pediatric use
should also apply to acetaminophen
products for use in children.
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MEDICAL OFFICER'S SUMMARY OF NDA 17-053

Sponsor: McNeil Laboratories, Inc.
Fort Washington, PA

Trademark: Capsules Tyienol - 500

Nonproorietary MName: Acetaminophen 500 mg

Clinical Indications: As a mild analgesic. The sponsor had been asked

to provide new data to show an additional! analgesic effectiveness of
Tylenol 500 (given as a 1000 mg dose) when compared to Tylenol 650 mg.

Conclusion:

a. The reguested evidence that the new capsule of Tylenol 500 mg,

given in the recommended dosage of two capsules (1000 mg acetaminophen),
is more effective as an analgesic than Tylenol 325 mg (tablets) given

in the dose of two tablets at a statistically significant level, has been
provided.

b. The new bioavai]abi]ity s tudy compared as requested, mean plasme
levels of acetaminophen in volunteers, given either $75 mg of acetamino-
plien as tablets (the presently marketed Tylenel 325 mg) to those following
tile ingestion of 1000 mg of acetamincpien ss capsules, the new proposed
TJ1Lﬂha E00 m3.  Moan pealc plasma levels Pbt?i““d at jdentical tiizs

..... fo R U LR N
{

{45 minutes) were not significantly ¢ifferant (5 L.05) froa each othor.

Recommendations: Approvable

Pivotal Studies:

Controlled studi@s Four double-blird, rendomized analgesic studies

have been pertormed in 338 post-nart o ool non rith enisiotoms nain
cemparing '?e ef;nuacy of 1000 nu ny'enOJ LVErSus 650 mg T/1enb7 Versus
placebe as single dose medica..c., in izentica’ appearing capsules.
Initizl pain intensity, relief scores cver u frur hours post medication
time interval ard a gichal evalusiice 2% four “ors post MOdl»:t10r
were the evaluation criteria. Side effccts a3 well as additional
analgesic medicaticns used in studv drug faiiures have been recorded

2150.
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1. ————

This study involved a total of 75 patients, 25 in each treatment group.
Patients were comparable as to age, weight and time interval from
delivery to entering the study. None of the patients had received

an anaigesic since the delivery. The anesthetic used for the

delivery was not recorded.

Patients admitted to the study vere suffering frem () moderately
severe, { ) severe and ( ) very severe pain due to their episictomies.

A B C Time Interval from Delivery
7 ‘ ' in Hours
Initial Pain | 500 | 325 Placebo P 1-212-313-4 4-5 (5-6:6-7 jSucc. Fail.
[ ! ?
Very severe 18 19 11 A0l 0 1712 i 31 3100 C 14 4
B 0] 2 7061 410(01 910
COl 47 4;37010{01! 0in
! {
Severe 5 6 | 1l Aol 1] 1l2lofolrl gl
B 0] 1 V37147070 ¢{,3; 3
Cof 1¢y8i270{0{01 1110
[
Moderately i
Severe b2 none 3 A 0‘ 0 1011000 2 | G
! 800 0ol olololalog! oo
| Co 1 0 1310 0} g3
[ 0 Pl
25 25 i 25 i
Total: ! ’
Success ; 20 i 12 é 1 !
' ! !
Failure : 5 i 13 24 i

500 mg vs 325 mg Chi Square p. .01
325 mg vs placebo Chi Square p ¢ .001

Conclusion: The =~ .tudy provided the evidence requested to sncw a
statistically significant difference in efficacy as an analgesic for
Tyienci capsules 530 mg, given ir a 2 capsuie (1000 mg acefaminconen)
single dose wnen CLUDAreG L0 a SIngie itz of (iU ong aceteninophen
(tve Tylenol 325 mg).
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No safety problem arose. Of the 75 patients studied, two patients
experienced side effects, both in the 500 mg drug group with

initially very severe pain. The first patient complained of "warmness
of her face" one hour post medication and five hours post delivery,
which improved with reassurance. The second one was nauseated two hours
post ingestion of the 500 mg Tylenol medication and five hours post
delivery. Reassurance cleared the nausea. The sponsor presented
several tables of comparative evaluations of different parameters of
the study group which are acceptable and correct.

2.

This study involved a total of 150 patients, 50 in each treatment
group. The three treatment groups were comparable as to age, weight,
time interval since delivery and previous drug administration.

In contrast to the —— study, all cf the ——— patients were

entered intc the study on days 1-4 (average 2 days) post partum and
all of these patients with the exception of one, had received a miid
analgesic 12 hours prior. (Darvon N with ASA in the majority of the

cases.)

Time Interval From
Delivery in Days
1 2 3

Initial Pain {500 325 Placebo S F | | 4
f i | |
Very severe | 11 | 12 3 & 3 A3 5 1 3 |0
; 3 9 B 4 7 1T |0
é 1 7 C 3 3 2 0
Severe 24 19 18 15 {5 A7 19 7 -
114 5 B 6 715 1
3 |16 C 8 8 3 0
Moderately I
severe 15 19 23 13 2 A7 6 1 0 2
; s 7 B4 114 | 0 ]
= & |15 C 6 9 | 7 1
TOTAL 50 50 50
) }
Successful | 40 20 112
Failure 10 |21 . 38

= Success (global rating excelient and ¢ood)
F = Failure {global rating feir, poor, no effect)
el /

o

N - . anrc [ o . B
ECD ma o vs 325 v Chi Soonca o2 00
olodo LR A AT ot -
D e T S e S R N
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Conclusion: The ——— study provided the requested evidence

that efficacy as an analgesic for Tylenol 1000 mg when compared to

Tylenol 650 mg occurred at a statistically significant level. No
safety problem arose. Side effects reported for the 150 patients
were as follows:

Total Side Effects: 12 of 150 patients

500 325 Placebo
Dizzy 6
Drowsy 1 1
ory moch 1
Sleepy 1* 2
Skin rash 1

and itching
* Occurred in one of the dizzy patients

11%
3, =———— - . This investigzator was to evaluate 75 patients,
but cue 1o lack of patients, a tatal of 38 post-partum women only
entered intc tihe study. A ctatistical eveluaticn of the study results
was neither done by the investigatcr nor the sponsor, however, the firm
included the E}udy results when tbe pooled data were analyzed

A
— SULILS).

>
‘

‘-
ER ———
(i.2 —_—

PRSI —

The investigator presented case reports for 12 Tylenol 500 mg
13 Tylenol 325 mg and
13 placebo patients.

Pati:n+c in the three treatment groups appear comparable. Ten patients
in each aroup entered the study one uay poSt-partum, and two each in
the Tylenol 500 znd Tylenol 325 croup received the drug within nnurs

of calivery and three patients in the placebo group. One of the

325 mg patients entered on the second post-partum dey. The majori'

of the patients in each group did not receive pricr analgesic drugs.
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Results:

A B C
Initial Pain 500 325 Piacebo S F
Very severe 5 - 7 6 A 5 0
B 5 2
C ] 5
Severe 5 3 3 A 3 2
B 3 0
C 1 2
Moderately
severe 2 3 4 A 2 0
B 2 1
C 1 3
TOTAL 12 13 13
Success 10 10 3
Failure 2 3 10

Conclusion: This study, although limited in numbers of subjects
participating, showed a significant superiority of both active drugs

. - T At n L SOL L a SR SN S Y N = P RN =
over Ziaceihd Lono divierence betwsen h2 U0 Llsage forms i

(e T YR T LT LT T et

acetaminopnen.
Qne patient in the Tylenol 500 group experienced "light headedness”.

4; T~~~ This study included a total of 75 patients, 25
for each treatment.

The study protocol, &s well as the actual execution of this study,

was identical to the previous ones, hcwever, the results obtainad
were in the opinion of wot., the investigator himself and the sponsor,
“Completely atypical for the study of an anelgesic used to treat
episiotemy pain. Tne placebo response was essentially the same as
that for the two medications. The investigator proposed that the

data of this study should be rejected has~d on 4 statistical analysis

{p<.27, ranked "t" *est).
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Comment: Since placebo and both drug treatments came oyt alike,
there was inadequate assay sensitivity. The study therefore must be
considered a "no test" situation.

Side effects occurred in 11 patients, none of which was considered
serious. They have been listed as:

Sleepiness - 8 patients
Dizziness - 2 patients
Drowsiness - 1 patient.

5. . —~——_— .: This investigator conducted a bioavailability
study of the cross-over design in 15 volunteer subjects. Drug
treatments compared were two capsules Tylenol 500 (1000 mg
acetamincphen). VMean peak plasma levels obtained were not statistically
significantly different (p< .05) and occurred at identical times

(i.e., 45 minutes post medication). Areas under the curves are
comparable. The statistical department, Mr. Sloboda, has been asked to
do a crossover analysis of the two tables with individual plasma-level
results to confirm the validity of the statistical evaluation as
présented. The intra- and inter-patient variability of the levels
obtained is rather wide.

Summary: HMcNeal originally submitted on June 15, 1971 this NDA for
e new ylencl 520 mg capsule, claiming greater analgesic efficacy
than tne presently marketed Tylenol 325 mg taviet and proposed to
make the Tylenol 500 prescription only.

Thres-nundred fatients had been clinically studied in double-b1ind
studies comparing the new formulation to placebo in a variety of painful
conditions.

The assigned !1.0. considered the submission unapprovable.

A letter issued April 3, 1972 infori..q _he sponscr of the deficiencies.
The firm's representatives subsequently met with Dr. Finkel and
discussed FDA's recuests for well controlled clinical studies to provide
evidence that the new formulation, cepsules Tyienol 500 (500 mo of
acetaminophen), wnen administered in the two capsule dosage, (%.e.,

1000 rg) single dose. does indeed provide additional analgesia not
obtained by the ingestion of two 325 mg Tylenol tablets (650 g of
acetaminophen) at a statistically significant tevel. FDA secondly
requested that bicavailability studies should be performed comparing
three teblats (375 0z of acetaminoohen) with fun cepsules (1000 ma
of ace s show comparabie ol ‘

asivg Javels.

ct ¢
j Y

.
>

o

&

L
3
~—~—
ot
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The firm resubmitted the NDA dated Decenber 19, 1972. The five
volumes were received by me on January 10, 1973.

This submission provided data {individual patient records were

included) of four double-blind Post-partum pain Studies in a tota]

of 338 patients. Of these 112 received Tylenol 1000 mg (2 caps.)
113 received Tylenol 650 mg (2 caps)
113 received placebo 2 capsules.

The results of two of the four studies, involving a total] of 225
patients, 75 for ezch treztment greup, provided evidence, at a
statistically significant level (p< .01 Chi Square) that two Tyleno]
500 capsules {1000 mg acetaminophen) are more efficacious than two
Tylenci 325 capsules (650 Mg acetaminopher) administered as a single,
oral dose in patients with Post-partum episiotomy pain when pai..
relief is evaluated over a four hour Post medication period.

Because of some differences in the patient population of these two
studies {i.e., time interval since delivery to entering the study as
well as analgesic drug adgministration 12 hours Prior to entering the
study) = ——r study) I do not agree that it is appropriate

to pool the results of these two studies. Each of these studies
evaluated separately, however, did result in a statistically significant
difference in analgesic etficacy.

The —=~ study, although rather limited in numbers of subjects
evaluated, did not show a difference between the two active drug
treatiznts. The soonsor, however, inclucad ths results in the copled
data 7or the statistical evaluation. The fourth clinical Study by

—— . nust be considered a "no test" situation because of poor

assay sensitivity, i.e., active drugs and nlacebo nrovided essentially
tie siia response). It is Kncikn tnat acetaminopnen has been denionstrated
in many studies as an effective mild analgesic-antipyretic.

The OTC panel on internal analgesics in its preliminary evaluaticn
agreed that efficacy for acstaminephen has been gemenstrated and
documented as an anzlcesic and antipyretic at a single dose of 650 mg.
The bicc.ailabitity study provided evidence for Comparable plasma
availebiility of aceteminophen for the two different rormulations.

The question if the “crushing” of the tablet formulation and “encapsula-
tion" “or the purpcse of identical apbecring mecications for use in
the clinical studies and possible aiterations in this process has oeen
answered satisfactorily. Results of the assav's verformed on these
comparison capsules indicate a 95¢ availability of acetaminophen in
the "crushed" encapsulated tablets. For details please see Chemist's
review.



Page 8 NDA 17-053

Safety: Adverse reactions reported from the first three studies

——— were as follows:

Side Effects Tylenol 500 325 Placebo
Dizziness 6 0 ]
Orowsiness 0 1 1
Sleepiness 1 2 0
Light headedness 1 0 0
Dry mouth 1 0 0
Rash 0 0 1
Itching 0 0 1
Headache 0 1 0
Warmness of face 1 0 0
Nausea 1 0 0
TUTAL il 4 4
Patients with side effects 10 3 3
Patients treated 87 88 88
5 patients reported the ToTlcwing:
Sleepiness 4 3 1
Dizziress 1 1 0
Lightheadedness 1 0 0
Drowsy 0 1 0
TOTAL & 5 1
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None of these adverse effects were considered as serious or required
any other treatment than reassurance.

Comment: The reported side effects and the incidence of their

occurrance are no different from those observed with other mild
analgesics. .

Review of tha Package Insert:

The firm has submitted labeling (a package insert) for Tylenol 500
as & prescription drug.

Before the acceptability of this labeling can be considered in detail,
a policy decision will have to be made as to whether we will allow the
manufacturer to market Tylenol 500 as an Rx medication or whether we
will insist that the drug be marketed on an OTC basis with appropriate
0TC labeling. The Office of Scientific Evaluation should take the
following points into consideration when arriving at such a policy
decision:

1. As a general policy matter does the FDA wish to permit a firm

to make minor revisions in the formulation of an OTC drug (such as
manketing a dosage form containing a somewhat larger amount of drug
per dosage unit or formulating the drug as a capsule as opposed to

a tablet) and thereby “"create" a "new" prescrintion medication? This
gquestion is particularly cegent in 2 case suchi zs Tvienol 500 where the
rationale is completely one of permitting a merketing or promotional
advantage for the company which will probably result in a disadvantage
to the censumar, who will be forced fo pav 2 hicher price to have a
prescription filled for a mild analgesic wnichi he can presentiy obtain
OTC at considerably less expense.

2. Sections 502(f) and 503(b) of the FD and C Act and section 1.106(s)
of the regulations weould seem to recuire tnzt the drug be marketed on
an OTC basis if it can be labeled i ch & way chat it can be used
safely and effectively by the "iy..y and does rot pose a drug abuse
hazard. If acetaminophen 325 rg taolets can te <o labeled, it is
obvious that acetaminophen 500 ma cansules can @lso be labeled o
permit safe use on an OTC basis.

3. Since acetaminophen s one of the 07C internal analgesics presently
being evaluated by the OTC panel, the labeling of Tvlenol 500 should

take into account the panel's recommendations for acetaminophen

products in general. nile these recommendaticns have not been finalized

on A e R YA RN
500 g capsuies

IS
-2

CZz

as yet, itne onroliacnary dravi occls fohe usuzl aduit dose as €50 g
every four rours, ylelding a totai Ze nour doss of 3200 mg.  Tylencl
7 - T s e £ T ka0 PPN e
i . i i ~ . :

PR R N | [N

Vot Tpe s b :
- [ L e T P - Z . . I

recommended by the panet 10r Uli use.
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4. If the firm desires to provide the prescribing physician or dentist
with more detailed information than appears 1in an OTC label, additional
information can be provided in promotional material and advertising
directed at the profession, as documented in this NDA.

Recommendation:
Tylenol 500 is approvable as a mild OTC analgesic-antipyretic. Labeling
should conform with forthcoming 0TC labeling.

Brigitta Dassler, M.D.

CC:

Orig.
Dup.
8D~100
BD-120
8D-120:BDassier:2/20/73
R/D signed:VBeaver:2/20/73
F/T:pkb:2/22/73

— -
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itta lassler, M.D. April 10, 1973
sion of Xeuropharmacological Prug Products, bbD-120
Heiiedl Laboratories, Inc.,
Fort Washingtoun, PA
12=619

Division of Statistics, bD-230

Q.

HDA

vf
ie

\4

Z.

time

17-053, Tylenol (Acetaminophen) - Bioavailability study by —

Fifteen normal, male volunteers were used in this study. These were

+

iviced into tvo sroups of 7 and 8 paticats respectively. Vandom assignment
ST

wade to 325 ng. and 500 mg. treatment of acetaniunophen on & crossover

a. leparinized blood was collccted at O(pre-dose), 10, 20, 30, 45

b

o and 20 pinutes &g oat 2, 3, 4, 6, &8, and 10 Lours following dosing.

to

b. EBlood levels werce analyzed usino a gas chrozatograph.

Our analysis of theze data indicate tanat oo gsignificent difforences
voere observed between the &wo drugs at auy sampling point, nor for the
-to-pcak, peait or area under the tine-action curve measures.

Y

LLe average blood lues are Table I, az well as
values for time-to-veoall, poak aund area unde tinme-getion curve, The

¢l for tic crogsove canu be feuvud dn Appendix Al

Fovrer calculations indicated that for = 0,05 and a 2504 differcoce,

T wvas greator than 8,95, i.e., sufficlent sensitivity was shows to have

'}701&‘ [
dotected a difference o

CcC:

M

25k uad there Locu onz,

raricace for o crogsover desicn failed to
crue

ficaut differences in Liood levels Lo

. PR e enyey 1 - -
any of tic sampliug peoints. S

a i
for time-to-poai, doac and area under the

Charles Lelvitt Roberces, Ph.ln Valter Slebeda
statistlcal iTwaluatiou Braach, DU-232

Orig., Dup. Trip., BH-10C

BD-200, BD-230/br. Anello

:’;})":./.32/1»f. L"Ul;uy

Lol i, loares, Lb=232/'r. Slo Gordner

vy

LU-308, chron Tile, ClheoLerts/WSlobo




Table 1. Averages Blood Level Values per Observation Point and for
Time-to-Peak, Feak, and Prea Under the Time-Action Curve.

Measure Tylenol 325 Tylenol 500
10 Min. 1.3340 0.3607
20 Min. 4.3913 6.9107
30 Min. 6.7967 - 7.9220
45 Min. 9.6433 | 11.3847
60 Min. 8.7367 10.0473
90 Min. 9,2207 8.7840
2 Hr. 7.6967 7.8653
3 Hr. 5.9980 6.2847
4 Hr. 4.4120 4.6020
6 Hr. 2.4833 2.4873
8 Hr. 1.1267 1.0527
10 Hr. 0.5553 0.5660
Time-to-Peak 0.0444 0.8944
Peak 11.8053 13.6213

Area : 35.0315 40.6009




Appendi x A

Statistical Model for the Analysis of Variance

Y. =a+ti+dj+sk+Pn(k)+eijkm

Yijkm is the blood level at a particular time

a is the mzan effect
is the treatment effect 1 = Tablet, 2 = Capsule
d; is the day effect (j = 1,2)

Sk is the sequence effect 1 = Tablet First, 2 = Capsule First

PN(P) is the subject effect, nested within sequence
m=1,2, ..., 7 for k =1
=1, 2, ..., 8 for k =2

3 4.0 “ \ v
eijkm is the rendom error
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Dr. bassler 2

c. Pooled Results. 4 statistically significant difference was
{ound for all 3 comparisons using both measures (Talle I). Since no signi-
ficant interactions nor investigator differences were found, pooling
appears to be appropriate in this case.

4, éggrODriateneggﬂgﬁﬁﬁgglgg. Ve question the usc of the chi-square
statistic in a repeated measures design as shown in the tables on pp. 102~
104 and 122-124 of Vol. 1. The multiple classification of each patlent,
i.e., classifying tie paticut ou both his inicial pain level and his final
paln score, violates the assumption cf the chii-square regarding tha
independence of the cell eatries. e further note that the Anplicant has
not provided references and support for the application of tne “slantel-
iasagna fiodified Chi~Square’’ or for the "Ranked 't' test.”

-

5. Summary and Couclusions

a. Two studies, (Dr,-aaaﬂ-————""—““”““ ~ were analyzed usiag
total paiu intensity and total change in pain {ntensity. In br. parc's
gtudy, no difference was found between lTylemol 325 and iylenol S00 for
total pain intcusity, although Tylenol 500 did show leas pain. For change
in pain iaotensity, Tylenol 500 was morc effective than either Tyleuol 325
or Placebo. All comparisons to Tylerol 500 were significant in or 1“\\<::
study. »

b. Tooling of taese two studies appeared tec be justificd on statistical
grounds. Fooied results indlcated Tyleuol 500 to be ctatistically super
to Tylenol 325 and Placebo for both measures.

c. e question the arplication of the Chi-Square statistic om these
data since the assumption of independoence of observations has bveen violated,

Valter Sloboda
Sratistical tvaluation Branch, BD-z32

cc:

Oorig. Dup. Trip., BD-106
CBD=100

BD-200

BD-230

BD-232/Dr. Dubey e

BD-232/Mr. Sloboda co

BD~120/Dr. Gardner

BD-232/chron file

ca—-228

WSloboda/mjm 4-6-73



Tabie 1.

Pesults of the Analysis of Varience.
(fppendix A presents tha madels for this analysis).

TyTenio? 500 Tyierol 3251 Flacebo Significance
(1) (2) (3) | (P)

Investigator Measure Mean SD Moan . SO Peen  SDO [ 1-2 1-3 2-3
—_— Total Peain g.60 5.02 §11.80 5.66 | 15.38 5.6H <01 <01 <.01
Change in Pain|10.00 4.03 | 7.50 4.67 | 3.22 4.50 «.01 <.01 «<«.01

S Total Pain 13.12 4,12 15,72 4.33 (12.28 4.51 - <.01 <.0]
Change in Painil10.68 4.05 | 8.08 3.87 | 2.52 3.50,<.05 «.01 «.01

— Tetal Pain 10.77 5.00 (13,11 5.68 |15.68 5.58{<.01 «.01 <.01
Change in Pain|10.23 4.02 | 7.69 4.40 ) 3.12 4.20{<.01 <01 <.01

- not significant



Fopendix A,
1. The model for Total Pain Intensity was:
Yi'k =t t:s ¥ b, F (th);3 *+ €.
J i j 1 ijk

where:

s
\ijk is the dependent variahle of Total Pzin Intensity
i is the overall mzan effect

t; is the treztment effect where i =1, 2, or 3
(Tylenol 500, Tylenol 325 or Placebo, respectively)

bj is the baseline pain intensity where J = 1, 2 or 3 (Very severe,
severe, and modevately severe pain respectively)

(tb)ij is the interaction term

is the rendom nodel ervor.,

9. For Change in Fain Intcnsity, the following medel s used:

Y =[',"‘t:‘+e~-

ii 1)
when
Yij is the dependent varieble of Total Chanoc in Pain intensity.
 is the overall neen effect
t; is the effect of treatment, 1= 1,2,3

(Tylenol 500, Tylenol 225 or Placeba, respectively)

e;s is the randam madei error. ‘
J
3. For the combined stuaies:
(. = - 1., + h. + (Y. . + (L] ol TRYL, 4
\]Jk} i 11 hJ g I}: (t“"ij (l,,)H ¥ \u)):]k e



where

Y, . is the Total Pain Intensity, the dependent wzasure
133

¢ is the overall wmean effect

s the effect of treatment; 1 = 1,2,3 (Tylenol 509, Tylenol 5900,

cr
—

Tylenol 325 or Placeba).
is the baseline, pain effect; j = 1,2,3 (Vory severe, scovere or noderately
severe pain, respectfve}y)
I, is the effect of investicators; k = 1,2
Bare or Hopkinson, respectively)
(tb)ij’ (tI)ik and (Ib)jk are fwo-vay interacticns

¢ R is the randgm model ervor variasnce.

Ji:

o-te

4. For the cowbined studies testing Total Changz in Pain Intensity:
PIFTTLIETEE I THE S PR € 5§ FIPHE P
vhere

Yia is the To'al chenge in Tain Intensity

e

o is the cverell mean effect

t; is the treatment effect; 3 = 1,2,3 {Tylenol 580, Tylenol 325 or

Placebo, rospectively).

Ii is the effect of the investigator j =1,2 ' —-owu — respaciively
(tl)ii is the interaction .2

eijk is the random effects moadel error term.
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March 29, 1974 %

Medical Officer Summary of NDA 17-552

1) Sponsor: McNeil Laboratories, Inc.
Camp Hill Road
Fort Washington, Pa. 19034

* Originally submitted: Decemberl8, 1974

Review Completed: March 29, 1974

2) Trademark: Tablets tylenol- 500 mg.

3) Nonproprietory Name: Acetaminophen 500 mg.

4) Clinical Indication: As a mild analgesic-antipyretic

5) Conclusion: The evidence provided in this NDA is in the form of
two bio-equivalentestudies comparing the approved tylenol 500 capsule
(NDA 17-053) to the new formulation tylenol 500 tablet (the NDA 17-552).
Although the tablets in both studies gave somewhat lower and flatter
peaks than the capsules, the areas under the curve and the amount of
drug absorbed were similar. The bioavailability study is acceptable.

Recommendations: Approvable

Pivotal studies as reviewed by the Division of Clinical Research.

1. Submitted is a bioavailability study on the above product with acetaminophen
500 mg capsules as the reference product. Eighteen subjects were used. The
dose was 2 capsules or tablets (1000 mg) and the crossover was done 7 days

after the first administration. Blood was collected at 0, 20, 40, 60 and

90 minutes and 2, 3, 4, 6, 8, and 10 hours. The study was conducted by

——e and the samples

assayed by e

2. The assay used was the gas-liquid chromatographic method of Prescott
(J. Pharm. Pharmac. 23: 111 and 807, 1971) and had a limit of sensitivity
of about 1g/ml plasma.
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3. The peak values occurred in about 40 minutes and averaged 11.64 and
8.32 ug/ml for the reference and test drugs. The respective half-1ife
of the two products were 124.0 and 126.5 minutes, and the area under the
curves were 2513 and 2391. There was practically 100% absorption of the
drug from both products (102% and 952).

4. Analysis of variance revealed significant differences due to peak
height but not due to half-Tife or area. The difference in peak heights
is of questionable clinical significance.

5. A second study was done at the T~ __———_ in which three
325 mg tablets were compared with two 500 mg capsules. The results were
almost identical with the results of the study on the 500 mg tablets. The
average peak values being 9.64 and 11.38 ug/ml. The haf-Tife was 2.10

and 2.03 hours and the areas under the curve were 2402 and 2508 for the

tablets and capsules respectively.

Recommendations:

Although the tablets in both studies gave somewhat lower and flatter
peaks than the capsules, the areas under the curve and the amount of
drug absorbed were similar, Acceptance of the bicavailability study
is recommended.

Labeling: The labeling should be identical to that recommended by OSE
for the 500 mg capsule.

Recommendations:

Tablet tylenol 500 is approvable as an 0TC analgesic - antipyretic.

ZoteaDaul, WD

Brigita DassTer,

8?‘19 q}q\vﬁ %v%ﬁ)‘

Dup , ~
HFD-100 A(éyw'\
HFD-120

HFD-120/BDassler

HFD-120/FJordan
FT:c1d/4/3/74 4
Trip







PHAPMACOLOGIST'S REVIEW OF NDA 17-552 1/3/74
Initial Submission
12/18/73 e
SPCNSCR: Mc Neil Laboratories, Inc. O

amp Hill Road , i

Fort Washington, Pennsylvania 19034 Tf'»C--C{g
=
DRUG: Acetaminophen, Tylenol R f// i
GATEGORY: Analgesic, antipyretic ==
OH

DOSAGE FCRM: Tablets
RELATED NDA: McNeil Tylenol Capsules NDA 17-053
\_’J

——

NON-CLINICAL STUDIES:

Pharmacoloay-Toxicologv: Acetaminophen has been extensively reviewed by
other pharimacologicts (e.g., above NDA and IND). It has been demonstrated
to be an offective analgesic in various animal models including squeezing
of inflamred rat paw, protection of neck and foreieg flexion avter intra-
arterialiy injected bradyki™nin and chemical induced writhing test. The
antipyretic activity of acetamirophen has been demonstrated in rat, g

ginea
e

}Jl\_} aliu 'G')UIL IHUL;K::.ID ;!IL.;UL;i!I'_{ yCG)L ;liljUL.t:h;, DLICPLU i)cu,”]u: OIEU' Lyrulie -,
induced Tevers. The anti-inflamuatcry activity has been shown in carrageenin
induced cdema, cotton pellet granuioma and other paw edema tests.

No serious toxic effects have been reported by the sponsor at the usual
dosages. Considerable human pharmacolegy and toxicology data are now
availcble on acetaminophen.

Bbsorn-ion and Disnosition: Human biceguivalence study indicates that
acetaminuphien is well absorbed from tablets as well as capsules and

these 2 dosage forms are almost similar in absorption patterns (975 mg in
tablets vs 1000 mg in capsules). The plasma blood levels thus obtained

are alsc therapeutically effective. The plasma t ;o for acetamincphen

{500 gm) formulations ranged from 1.9 - 2.3 nr. Aééuuate evidence is
presented to show that Tylenol tablets are bioeguivalent to Tylenol capsules.

EVALUAT ICH

Acetaminophen is known to be an effective analgesic and antipyretic agent

in numans. Recentlv published reports of Mitchell at al. (JPET 187: 185-217,
Oct. 1973) indicate that excessive doses of acetaminophen can procuce

hepatic necrosis in mice and rats especially when these animals were pre-
treated vith inducers of drug metabolising enzymes. Tnis hepatic toxicity

is considered to be mediated by a metabolic intermz7iate of acetemincphen.
Foweyer, information is lacking on the effect on liver of concurrent admini.
tration cf ooty medirately hicn doses of ac2igminophen and enzyme inducing

- t

K]
substances over a peried of monthe., ———— e —— e el

i

'




NDA 17-552 -2-

There also have been human cases where massive dosas cf acetaminophen

have produced liver toxicity. In view of these findings caution should

be advised when high doses of acetaminophen are administered for prolonged
periods to patients who are heavy users of coffee, alcohol or are taking
any other enzyme-inducing drug or substance.

RECOMMENDATION:

t. The bioequivalence aspect of Tylenol capsules and tablets should be
approved.

2. The labeling of all acetaminophen preparations should contain a caution that
the use of high doses of acetaminophen over prolonged periods may produce

Tiver toxicity in those patients taking high amounts of coffee, alcohol,
barbiturates or other enzyme inducing substances.

s

//[ é-"/»’ﬂ}' A
K. Asghar, Ph.D.
Pharmacologist

cc:
Q@rig.
Dup.
DO-PHI

HFD-1

HFD-100

HFD-120

HFD-120/init. by VCGlocklin/1-7-74/KAsghar
F/T/ag:1-16-74

“Dr .7:'-‘.:5/61"






TYLENOL Tablets McNeil Laboratories
(acetaminophen) 500 mg AF 12-610
NDA 17-552 Submission December 18, 1973

REVIEW OF A BIOAVAILABILITY STUDY™

1. Submitted is a bioavailability study on the above product with
acetaminophen 500 mg capsules as the reference product. Eighteen
subjects were used. The dose was 2 capsules or tablets (1000 mg)
and the crossover was done 7 days after the first administration.
Blood was collected at 0, 20, 40, 60, and 90 minutes and 2, 3, 4, 6, 8,
and 10 hours. The study was conducted by - ——— 7"

S R RN and the samples assayed by - om0

2. The assay used was the gas-liquid chromatographic method of Prescott
(J. Pharm. Pharmac. 23: 111 and 807, 1971) and had a limit of sensitivity

of about 1 ug/ml plasma.

3. The peak values occurred in about 40 minutes and averaged 11.64 and
8.32 ug/ml for the reference and test drugs. The respective half-life
of the two products were 124.0 and 126.5 minutes, and the area under the
curves were 2513 and 2391. There was practically 100% absorption of the
drug from both products (102% and 95%).

4. Analysis of variance revealed significant differences due to peak
height but not due to half-life or area. The difference in peak heights
is of questionable clinical significance.

5. A second study was done at the = - _ in which three
325 mg tablets were compared with two 500 mg capsules. The results were
almost identical with the results of the study on the 500 mg tablets. The
average peak values being 9.64 and 11.38 ug/ml. The half-life was 2.10
and 2.03 hours and the areas under the curve were 2402 and 2508 for the
tablets and capsules respectively.

RECOMMENDATIONS:

Although the tablets in both studies gave somewhat lower and flatter
peaks than the capsules, the -reas .. Jer the curve and the amount of
drug absorbed were similar. Acceptance of the biocavailability study
is recommended.

—

/ﬁg,.,,'g/‘,}\ Z},’\\ ) ’/2//}/?.‘"."’/‘/;”‘4\

Harold R. Murdock, Ph.D.
Clinical Research Branch

cc: !NDA OrigE, Dup., Trip., HFD-200, HFD-220, HFD-222Z, HFD-106, AF FILE,
HFD- T. Seife), HFD-120 (J. Purvis), HFD-222 (Medical and Technical
Research Associates) (Development Corporation)

HRMURDOCK/1j 3/5/74
R/D init. by JPSKELLY 3/4/74
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revised 10-day and 5-day warnings for
analgesic drug products in

§ 343.50{c}(1)(1). (2){i). and (3) in this
tentative final monograph adequate to
warn consumers to obtain professional
help if symptoms persist or get worse or
if new symptoms occur.

22. Two comments objected to the 5-
day limitation of use of analgesic and
antipyretic drug products by children
under 12 years of age in the Panel's
recommended warning statement in
§ 343.50(c}(1)(ii). The comments agreed
with the Panel that the period of OTC
use of analgesic and antipyretic drugs in
childrert under 12 years of age should be
limited, but disagreed over the length of
time. Suggested alternatives were 2 or 3
days. One comment argued that this
warning implies that OTC analgesic
drug products are unsafe or toxic if used
longer than 5 days.

The agency is proposing the following
revised warning for children 2 years to
under 12 years of age in § 343.50(c)(2)(i):
“Do not give this product for pain for
more than 5 days or for fever for more
than 3 days unless directed by a doctor.
If pain or fever persists or gets worse, if
new symptoms occur, or if redness or
swelling is present, consult a doctor
because these could be signs of a
serious condition,” (see comment 18
above).

The comments submitted no data to
support their suggestions for shorter
time limitations. The Internal Analgesic
Panel based its recommendation of a 5-
day limitation for children on reports
from poison centrol center data and on
computer simulations that demonstrated
that the plasma salicylate level could
exceed 20 milligrams per 100 milliliters
(mg/mL) (a toxic level) “among some
smaller children of a particular age
category following the recommended
dosage schedule after 5 days” (42 FR
35368). The agency believes these data
provide sufficient reason to propose the
Panel's recommended 5-day use
limitation for children.-

23. Several commeénts opposed the
number and length of warning
statements the Panel recommended for
OTC analgesic and antipyretic drug
products. One comment expressed
concern that an extensive list of
warnings for products containing
aspirin, compared to a shorter list for
acetaminophen drug products, will lead
consumers to conclude that aspirin drug
products are more toxic and less useful
than acetaminophen drug products.
Other comments urged FDA to limit
warning statements to those that are
scientifically documented, clinically
significant, and important to the
appropriate vse of the products by the
average consumer. These comments

further urged that the statements be
combined and condensed for ease of
consumer understanding and to avoid
label clutter that may cause consumers
to ignore cautions and warnings in the
labeling. One comment suggested the
use of supplementary circulars, etc.

FDA agrees that the warning
statements for OTC drug products
should be limited to those that are
scientifically documented, clinically
significant, and important for the safe
and effective use of the products by
consumers. The agency is requiring
warning statements for each ingredient
on this basis, not on the basis of a
comparable number of warnings for
each ingredient. Warning statements are
also being combined and condensed
whenever possible for ease of consumer
understanding. In addition,
manufacturers are free to design ways
of incorporating all required information
in labeling, e.g., using flap labels,
redesigning packages, or using a
package insert.

24. Many comments opposed
warnings that cite organs of the body as
possible sites of damage by internal
analgesic drug products, with some
comments referring specifically to the
Panel’'s recommended liver warning for
acetaminophen in § 343.50(c)(5)(i). These
comments argued that naming an organ
that may be injured from an acute
overdose or from excessive use of an
analgesic drug would place the
responsibility of recognizing organ
damage on the consumer, who would
then be assuming the role of a physician.
The comments further argued that this
kind of label warning may be
misunderstood and may either alarm or
cause anxiety in consumers who use
drugs rationally. On the other hand, the
comments added, such labeling may
provide information that may induce
individuals to harm themselves.

The comments favored a single, more
general warning for all OTC internal
analgesic ciuy products, such as the
following: “Du not take this product for
more than 10 days unless directed by a
physician. Excessive use over a long
period of time may cause permanent
injury.” One comment suggested that, if
such a general warning is not adopted,
all OTC drug products should bear
labeling which fully discloses the
conditions under which damage may
occur.

The agency is not proposing to include
the general warning suggested by the
comments in this tentative final
moncgraph. FDA believes that the sel{-
medicating consumer should be made
aware of potential risks of a particular
OTC drug product through label
warnings. As discussed in comment 25

below, the agency agrees that the
warnings need not specify the toxic
effects on particular organs of the body
that can be caused by acute overdose of
a drug, as in a suicide attempt, and is
not proposing the Panel’s recommended
liver warning for acetaminophen in this
tentative final monograph. However, the
agency concludes that the warnings
should include specific information on
the known side effects or adverse
reactions that may occur from use of the
drug according to labeled directions, as
well as potential dangers that may occur
if the labeled directions ars exceeded.

The agency concludes that when
medical evidence shows that toxicity is
associated with the use of an OTC drug,
either within its recommended dosage or
when used beyond its recommended
time limit or dosage {except for acute
overdose), it is appropriate to warn
consumers of the potential toxicity. In
such cases it may be necessary to
include organ-specific warnings as well
as general labeling statements.

25. Many comments opposed the liver
warning recommended by the Panel for
acetaminophen drug products in
§ 343.50{c){5)(i), “Do not exceed
recommended dosage because severe
liver damage may occur.” Some
comments argued that acetaminophen
taken in recommended OTC dosage
ranges shows no evidence of
hepatotoxicity and that the labeling
required in § 330.1(g), “Keep this and a::
drugs out of the reach of children. In
case of accidental overdose, seek
professional assistance or contact a
poison control center immediately,”
provides sufficient warning to
consumers. The comments expressed
concern that the liver warning
recommended by the Panel may
discourage consumers from ever using
acetaminophen and that this warning
may also encourage suicidal persons to
abuse acetaminophen drug products.
The comments also argued that ** ..ver
warning is especially inappropriate tor
children’s acetaminophen drug products
because there is a lack of documented
fatalities and serious liver damage in
children from acute acetaminophen
overdose. The comments stated there
may be differences between the
metabolism and pharmacokinetics of
acetaminophen in children and aduits
that would cause children to be less
vulnerable to acetaminophen toxicity.

Other comments endorsed the
recommended liver warning and pointed
out that there are no unique signs of
acetaminophen toxicity, such as ringing
in the ears (tinnitus), and that symptoms
of acetaminophen toxicity do not appear
until a few days after the overdose.
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Noting that consumers are increasing
their use of acetaminophen and that
Aatalities and liver damage have
occurred in children, the comments
argued that the recommended warning
may discourage consumers from
exceeding the recommended daily OTC
dosage of acetaminophen and make
consumers and doctors aware of the
consequence of acetaminophen
cverdose. One comment, concerned
about toxicity from the chrenic use of
acetaminophen in dosages of less than 4
grams (g) per day, suggested that the
proposed liver warning be revised to
place additional emphasis on the
reccmmended limit of self-treatment
with acetaminophen as follows: “Do not
exceed recommended dosage or take for
more than 10 days, because severe liver
damage may occur.” Another comment
suggested that the recommended
warning be revised to state the dosage
that will cause hepatotaxicity, for
example, 40 or more 325-mg tablets
taken as a single dose.

After evaluating the data and
information submitted, the agency has
tentatively decided not to adopt the
liver warning recommended by the
Panel in § 343.50(c)(5)(i). The agency is
aware that liver damage can occur from
acetamincphen overdosage, as

xplained by the Panel {42 FR 33414).
tfowever, the agency believes that
warnings need not include information
on the spaciflic toxic effects cn organs of
the body caused by acute overdose of a
drug, as in suicide. {See comment 24
above.) The agency also considers it
inadvisable to specify hepatotoxic
dosage levels in consumer labeling, as
one comment suggested, because such
labeling could be suggestive to suicidal
individuals.

The agency has noted two reports of
hepatotoxicity in children who
cverdcsed on acetaminophen. Arena,
Rourk, and Sibrack (Ref. 1) described a
3-year-old girl who ingested 35 tablets of
acetaminophen 325 mg and suffered
decreased consciousness, vomiting, and
enlargement of the liver and spleen. At
that time the serum ammonia level was
82 micrograms per deciliter (ug/dL). She
was admitted to the hespital about 24
hours after ingestion. The serum
acetaminophen level was 94 micrograms
per milliliter (ug/mL) 24 hours after
ingestion; 43 hours after ingestion it
dropped to 25 pg/mL. Seventy-two
hours after the overdose, serum
trars:minase {liver enzyme) levels
reves!ed a peak serum glutamic-
~valoacetic transaminase of 20,376

iternational Units (ILU.) and a peak

m glutamic-pyruvic transaminase of
12,503 LU The patient was alert and in

good spirits by the second day in the
hospital and was discharged 1 week
later. Seven weeks after discharge her
liver enzymes were normal.

Alihough this child weighed only 31
pounds and had ingested 11.375 g
acetaminophen, resulting in phenomenal
transaminase levels and a high plasma
level of acetaminophen at 24 hours, she
survived without any aftereffects. As
one comment noted, this case suggests
that a child’s liver may be less
vulnerable to the hepatotoxic effects of
acetaminophen overdosage than an
adult’s. The agency points out, however,
that before cenclusions can be made on
the potential toxicity of acetaminophen
in children, more data are needed on the
metabolism of acetaminophen and
clinical observations in ~hildren (Ref. 2}.

Carloss {Ref. 3) reported the death of
a 3%-year-old girl who had an upper
respiratory infection and was being
treated with acetaminophen. The child
was given 120 mg of acetaminophen
syrup every 4 hours for three doses. Her
doctor later increased the dose to 720
mg every 3 hours. During the next 24
hours she took 5.04 g acetaminophen
and was hospitalized for nausea and
vomiting. Fourteen hours after the last
dose, the acetaminophen level was 5.3
mg/dL (therapeutic range, 1 to 3 mg/dL),
well in the range of hepatotoxicity. The
child was discharged from the hospital
the next morning, but was readmitted 16
hours later with a serum glutamic-
oxzloacetic transaminase level of 22.000
LU. and subsequently died.

The child described by Carloss (Ref.
3) was approximately the same age as
the one described by Arena, Rourk, and
Sibrack (Ref. 1). Neither child had been
treated with an antidote for
acetaminophen poisoning, such as V-
acetylcysteine. It is difficult to explain
why the child who had ingested 5.04 g
acetaminophen died, and the child who
had ingested 11 °~_ g acetamincphen
survived.

Regarding chronic use of
acetaminophen within recommended
OTC dosages, the agency at this time
does not believe that the labeling
suggested by the comment, "Do not
exceed recommended dosage or take for
more than 10 days, because severe liver
damage may occur,” is needed. The
warnings proposed in § 343.50(c) (1){i)
and (3) in this tentative final mcnograph
already state a 10-day limitation for
adults on OTC analgesic self-
medication. Furthermore, the agency is
aware of enly one somewhat convincing
case repert of acetaminephen
hepatotoxicity associated with chronic
acetaminophen usage in a normal
individual {Ref. 4}. A second case has

been reported, but rechallenge results
were inconsistent (Ref. 5). As discussed
in detail in comment 27 below, Olsson
(Ref. 4) described a 55-year-old male
who was hospitalized for a flareup of
hepatitis while taking a product
containing acetaminophen and
chlormezanone. He had no recent
history of drug or alcohol use, but had a
1-year history of alcohel abuse 7 years
before hospitalization. Because this
individual developed hepatotoxicity on
a low dose of acetaminophen, it is
possible that some other problem was
also present. (This patient was using a
diug centaining acetaminephen and
chlormezanone, which could have
induced the liver injury.) No similar
report has appeared despite the wide
use of acetaminophen.

A case of chronic use of 325 mg
acetamincphen (12 tablets daily for 1
year} was described in which the
patient’'s serum glutamic-oxaloacetic
transaminase level was normal before
acetaminophen use (Ref. 5). After 1 year
of acetaminophen use, liver function
tests showed an abnormal serum
glutamic-oxaloacetic transaminase level
and enlargement of the liver and spleen.
After the drug was discontinued, the
patient’s serum glutamic-oxaloacetic
transaminase level returned to normal.
After being discharged from the
hospital, the patient resumed using 12
tablets of 325 mg acetaminophen daily.
Within 2 months ke developed pain and
was reiospitalized. A monitored
rechallenge with one dose of 1,325 mg
acetaminephen caused a rise in liver
enzyme levels (serum glutamic-
oxaloacetic transaminase and serum
glutamic-pyruvic transaminase levels)
within 12 to 18 hours. A liver biopsy
revealed “bridging necrosis, spanning

wo portal and two central areas.” After
discontinuing acetaminophen for 4
months, the individual developed
abdominal pain and enlargement of the
spleen and had to be treated with
azathioprine and prednisone. One year
later, when liver function tests were
back to normal, the individual again
was rechallenged with 1,325 mg
acetamirophen without any
development of symptoms or rise in
liver enzyme levels. This raises the
possibility that this patient might have
been developing chronic active hepatitis
exacerbated by acetamincphen.

Rosenberg et al. (Ref. 6) described two
individuals who had taken 3.5 g
acetaminophen daily for 1 to 2 weeks.
Cne person had a history of Gilbert's
disease (characterized by mild
jaundice). Both developed jaundice
during a course of infectious
moncnucleosis. However, because
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jaundice can occur in 5 to 10 percent of
patients with infectious mononucleosis,
the jaundice in these two patients could
not definitely be attributed to
acetaminophen.

Johnson and Tolman (Ref. 7)
described a patient who had been taking
3 g acetaminophen daily and
complained of fatigue and loss of
appetite. The patient had used no other
drugs and was not exposed to toxins
other than unidentified cleaning
solvents used occasionally. On medical
examination there was liver tenderness,
and a liver function test showed
abnormal results. A liver biopsy
revealed evidence of chronic active
hepatitis with cirrhosis. The patient had
a positive rechallenge, and the liver
enzymes increased during the 2 weeks
following the rechallenge, indicating
that acetaminophen may have caused
this elevation. It is possible that the
patient had chronic active hepatitis and
that acetaminophen exacerbated it. This
case was also complicated by the
concomitant occasional use of
unidentified cleaning solvents.

The agency has noted instances
where only a mild overdose of 5 to 7 g of
acetaminophen may have produced
hepatotoxicity. Ware et al. (Ref. 8)
described a person who developed
discrientation, jaundice, and fever after
using acetaminophen and prescription
drugs daily for headaches. Liver enzyme
levels were elevated, and a liver biopsy
showed centrilobular fibrosis and
bridging necrosis with evidence of both
an acute and a chronic process. The
patient improved after 8 days of
unspecified conservative treatment. This
case does not prove acetaminophen
hepatotoxicity because the other drugs
the patient had been taking can cause
hepatitis.

Toxic hepatitis was reported in three
persons who were regularly ingesting
acetaminophen in higher amounts than
the recommended OTC dosage (Ref. 9).
One patient was an alcoholic who for
years had used up to 10 300-mg tablets
of acetaminophen dazily. During the 4
days before admission to the hospital,
this individual drank no alcohol, but
used about 100 tablets of
acetaminophen. On admission to the
hospital, the patient’s liver enzymes
were elevated, but they fell rapidly over
the next 2 to 3 days. The amount of
acetaminophen ingested and the
subsequent pattern of serum liver
enzyme ahnormality found in this
patient were consistent with a
substantial overdose of acetaminophen
2 1o 3 days before admission.

The second individual used as much
as 5.2 g acetaminophen daily. This
patient had disseminated bronchial

cancer, with general ill health and
malnutrition. This patient’s liver
enzymes were elevated while using
acetaminophen. After the liver enzymes
returned to normal, the patient was
rechallenged. The rechallenge of 5.2 to
6.5 g acetaminophen daily produced
elevated liver enzyme levels. The
plasma acetaminophen level at 24 hours
was 37 pg/ml, corresponding to an
overdose of the drug.

The third individual had reportediy
used 5.2 to 6.5 g acetaminophen daily for
3 weeks before hospitalization. Forty
hours after the last dose, the plasma
acetaminophen concentration was 15
ug/mL, consistent with an overdose.

Although it is not inconceivable that
chrenic use of acetaminophen within
recommended OTC dosage ranges
produces chronic active hepatitis in a
very low percentage of people, and
although it is possible that
acetaminiophen can exacerbate
preexisting chronic active hepatitis, the
agency concludes that the above data
do not provide an adequate basis for
requiring a labeling statement on liver
damage from chronic use of
acetaminophen, that is, within
recommended daily OTC dosages for
longer than 10 days.

Although the liver warning
recommended by the Panel in
§ 343.50(c)(5)(i) is being deleted, the
agency shares the comments’ concern
that symptoms of acetaminophen
toxicity do not appear until a few days
after an overdose. Following
acetaminophen overdosage, there is a
24- to 48-hour period of relative well-
being, when symptoms of hepatotoxicity
do not appear despite the occurrence of
liver damage. This “silent period” may
create a false sense of security that
could delay the use of an antidote,
which must be administered promptly in
order to be effective (Refs. 10 and 11).
To alert consumers that prompt medical
attention is essential to the proper
management of ace....nnophen
overdose, the agency is proposing the
following overdose warnings for
acetaminophen drug products: For
preducts labeled for adults
(§ 343.50(c)(1)(iii)), “Prempt medical
attention is critical for adults as well as
for children even if you do not notice
any signs or symptoms,” or for products
labeled for children (§ 343.50(c}(2)(iii}),
“Prompt medical attention is critical
even if you do not notice any signs or
symptoms."” For products labeled beth
for adults and children, the warning for
aduits would apply, as described in
§ 343.50(c)(3). Both warnings would be
required to follow the general overdose
warnings in § 330.1(g) that are required
for all OTC drugs.
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26. Several comments urged the
adoption of a warning statement that
advises consumers who have
preexisting liver disease, such as
hepatitis or infectious mononucleosis, or
who may have Reye syndrome. against
the use of acetaminophen unless
directed by a doctor. The comments
cited reports in the medical literature
concerning acetaminophen toxicity in
persons with liver disease (Refs. 1
through 13). Two comments asserted
that there is no evidence to warrant a
warning regarding acetaminophen and
preexisting liver disease. One of these
comments submitted two clinical studies
(Refs. 14 and 15) and a report (Ref. 18) to
support its position.

In reviewing and evaluating the data
and information submitted by the
commenis, the agency has concluded
that there is insufficient evidence at
present to propose a warning against tne
use of acetaminophen at recommended
OTC dosages by individuals witk
preexisting liver disease.

The data and information 1n Refs. 1
through 7, Refs. 9 through 13, and Ref. 16
presented no evidence to show that
OTC dosages of acetaminophen riause
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Review of an NDA

Background

This NDA has been submitted to provide for a sustained release formulation of
acetaminophen. It was originally submitted in 1988 to HFD-120. In a letter dated 11-July-88 the
sponsor was notified that the application was refused for filing as the submission lacked clinical
efficacy trials and that the supporting biopharmaceutics information was insufficient for approval.
Upon receipt of this letter the sponsor undertook a series of clinical efficacy trials. This current
submission contains the results of the in-vivo clinical efficacy trials and the results of new
supportive in-vivo biopharmaceutic trials. "

Study Overview
A total of six in-vivo biopharmaceutic trials were done in support of this NDA. Two of

them (Studies 58 and 65) were pilot biopharmaceutic trials using experimental formulations. As
the sustained release drug product tested in these studies was not intended for clinical
development these studies are not included in this NDA. :

Recommendation

From a biopharmaceutic standpoint, provided that the sponsor commits to the requested
phase IV data analysis (Comment #3) and the revisions to the labeling outlined in Comments #4
and #5, the product that is the subject of this application is approvable.
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Appendix A, Pivotal Trials
Study 75 Clinical lot vs. Extra Strength Adult Tylenol Liquid and Tablets

Single Dose * * * * * * * * 12
Study 91 NDA formulation fed vs. fasted vs. Clinically studied formulation

Single Dose  * * * * * * * * 17
Study 92 NDA formulation vs. Extra Strength Tylenol Tablets,

Multiple Dose * * * * * * * * 26

Appendix B, Supportive Trials
Study 117 NDA formulation vs. Regular Strength Tylenol Caplets
Single Dose  * * * * * * * * 36

Formulation Summary

~ In this NDA the sponsor has evaluated four different formulations of acetaminophen
bi-layer tablets. These formulations were all designed to have slightly different release
characteristics o — S— -~~~ The formulations are

summarized below:

e e —

As noted in the table above the final formulation (C-1 12-10) is very similar to the initial
formulation tested. According tol@ummary in the CMC (chemistry manufacturing controls)
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section of the NDA the different lots had the following different characteristics/rationale for
development

In general the sponsor has kept good records regarding the formulation history, use of,
and performance of the dosage forms used in this study. It should be noted that lots C-1 12-4A,
4B, 7A, and 7C were not used in any of the studies reviewed in this NDA. The first two lots 4A
& 4B were pilot lots only and lots 7A & 7C were used in the pilot biopharmaceutic trials to test
formulation control characteristics.

Analytical

Overview

For the biopl.. rmaceutic portio. of the NDA, the sponsor used three different analytical
methods over the period of time that studies were done. Studies 75,91, and 92 used a similar
extraction and sampling preparation procedures but used different chromatographic columns and
conditions, they are referred to in the NDA text as Methods 1 and 2 respectively. Study 117 was
done by ™ /hich used their own internal method. The precise conditions, column, and
mobile phase of the——— . thod is not contained in the analytical report. However,
sufficient validation information is submitted to validate the assay for Studv 117. It was partially
for this lack of a "full" analytical report that the study report was downgraded by this reviewer
from pivotal to supportive in the classification scheme used in this NDA review.
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Comparison of Methods

As noted above Methods 1 and 2 differed in the specifics of the column and conditions
used. Both methods utilize X i The differences between the
two methods are summarized below:

Method 1 —
Method 2 .
"

Functionally these differences were not significant in their impact on the outcome of this
study. In an effort to assess the cross-study performance of the assay methods reproduced below
- are the summary data tables for the standard curves used throughout Studies 75,91,92and 117.

Biostudy 75
Biostudy 117
Standacd Average N % of % C.v. 1.
wg/mu Theor. l Standard ] Average N % of % C.v.
0.5 yg/mt | 0.39 390798 |3 ‘ wglml) Theor.
1.0 pg/mt 0.88 39 | 875 13 i 0.5 yg/mL | 0.48 12| 96.4 7.2
2.0 pgimt | 2.3 39 | 115 75 ] 1.0 pg/ml | 1.0 12 | 101 6.0
5.0 pgimt_ | 4.9 390971 |10 ¢t | 20ugmi |20 12{102 |39
10.0 gg/mL | 10.0 39 {999 15 5Oug/mt | 5.2 12}103 3.0
i5.0 pg/mL | 15.0 35 100 1.1 | 100 pg/ml 1 5 5 12 {97.7 2.4
20.0 yg/mL | 19.9 39 199.3 2.8 [{jo.o HgimL | 20.1 27101 2.2
25.0 pg/mt | 25.0 39 | 100 0.64
Biostudy 91 Biostudy 92
Standard Average N % of % C.V. Standard Average N % of % C.V.
(wg/ml) Theor. {(zg/mt) Theor.
0.5 pg/mL 0.49 42| 98.4 15 - ougiml | 0.5% 53| 102 7.5
1.0 yg/mt 1.02 42 1102 a.6 1.0 pg/mL 1.0 53 99.4 3.1
2.0 pg/mL 2.02 42 1 101 3.4 2.0 pg/mt 2.0 s3 | 100 19
5.0 pg/mL 5.0 42 1999 1.3 5.0 rg/mtL 5.0 S3 ] 100 1.2
100 yg/mL | 9.9 42199.3 1.0 10.0 yug/mL | 10.1 53 | 101 1.1
15.0 yg/miL | 15.0 42 | 100 0.92 15.0 yg/mL | 15.0 53| 100 1.3
20.0 yg/mL | 20.0 42 20.0 pig/mt | 19.8 s3] 99.1 1.4
25.0 yg/mi. | 25.0 42 25.0 pg/mL | 25.1 5311004 |10

As shown above on a daily basis the assays are quite comgarable in the variability
associated with the daily standard curves used, except for the 0.5@1\1 standard used in Study 75.
In this study the %CV approaches 35%. This is at variance with the %CV for the same standard
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concentration in Studies 91, 92, and 117 (7.2,

15, 7.5% respectively). However, this increased

variability at low concentrations is not significant as less than_10% of all concentrations in this
study were below this limit and the next higher standard at Lé;/ml had a 13% C.V.

Analytical Summary

Although the sponsor used a series of analytical methods over time the sponsor has
submitted sufficient information to validate the individual methods. Each of the study summary
sheets accompanying this review contain a summary section dealing with the quantification limits,
ranges of the assay, and the mean recovery. In light of the information submitted with the
individual summary reports in the NDA all three methods can be considered validated for the

purposes of this NDA.

Pivotal Trials Overview

In this NDA the sponsor has done three trials that can be considered pivotal from a
biopharmaceutic perspective; study 75- a single dose study, study 91-a food/fasting study, and

study 92 a multiple dose steady-state study. D

etailed descriptions of the studies, results, and

figures are included as Appendix A, pages 11-35 of this review. This section will discuss each of
the studies in turn and the information gained from each of the trials.

Study 75

This study was a single dose study comparing the clinically studied caplet formulation
C-112-7D to 2x500 Tylenol Extra-Strength Tablets and to 1300mg of Adult Tylenol liquid (39ml,
500mg/15ml). The study was carried out in 25 subjects as a three way, randomized crossover
study, with one week between treatments. One subject (#1) discontinued from the trial for
unknown reasons after the first treatment phase and was replaced by subject #25.

The results of this study (on a dose normalized basis) are summarized in Appendix A,
pages 12-16. In general the resuits indicate that the SR-APAP product that is the subject of this
NDA is bioinequivalent to the liquid APAP reference in terms of AUC, AUC,,, and Cmax (90%

Confidence Interval, Two l-sidedCt;test). In relation to the d?ﬂﬁwmﬁze%meheﬁe__/
o it in terms ofAUC (90% CI=85 .5-102%) and

AUC,; (96% C1=84.9-100.6%). Itis bioinequivalent in term of Cmax (90% CI=61.2-79%).

APAP tablet, the SR product is bioequivalent t

In terms of relative bioavailability, the s

ponsors product is 82.4% available relative to the

solution and 93.9% available as compared to the reference tablet. The net result of this study is
that the oral bioavailability of the SR table: i3 equai){o that of the reference tablet. Considering

that these comparisons are that of a sustained retease product to, an immediate release reference
product, the differences seen are those that would normally be expected from such a comparison

(i.e., Cmax).

Study 91
This study was done tc determine bioeq

C-112-7D and a full production batch of C-112

uivalency between the clinical lo¢ of product
-10C. In addition the study included a comparison

fog 7

of the effect of a high fat breakfast on the release of drug from the full production batcb«f—x\/ 7

C-112-10C. Twenty-four subjects were enrolle
crossover study with a one week washout perio

d in the study which was a randomized, four-way,/
d between doses. One subject (#20) discantimied
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from the trial for unknown reasons after the first treatment phase and was replaced by subject
#25.
The results of this study are summarized in Appendix A, pages 17-25 of this review. In
regards to the comparison between the clinically studied lot and the full production lot the two < ! ~ U vé\h
lots are bioequivalent in terms of AUC, A = : risingly, th A owe "
bioinequivalent in terms of Tmax (90% CI=63-126%). Visual inspection of the plasma level time W(7
curves for these two treatments (pages 18 and 19) suggest that this difference was due to the ) 17
limitations of plasma sampling and variability in plateau phase of the plasma level time curve. An Ci,:
examination of the data reveals that the means for Tmax are 1.21 and 1 27 hrs. for lots 7D and m
10D, respectively and that the ANOVA shows no significant differences for this comparison. [
Given this information and the observed variability in the plasma levei time curves themselves, the
finding of Tmax bioinequivalency should not be considered a failing
' In relation to the other objectives of this study the sponsor included in this study a
sub-standard high fat breakfast consisting of 2 eggs, 3 strips ot bacon, toast, and coffee. This is
not the diet required by the FDA for the testing of controlled release dosage forms. Even so the
reduced fat breakfast in this study had a significant impact on the dosage form. In terms of
product performance there are borderline differences in both the AUC and AUCinf for this
product. In terms of Cmax and Tmax there are statistically significant differences between the
treatments with significant magnitude to question the effectiveness of this dosage form following
meals, especially in terms of the onset of pain relief. It is this reviewers belief that if the sponsor
had used the FDA high fat breakfast that this effect would only be magnified. Because of the
findings in this study the instructions for use of this product should include directions to "take on
an empty stomach".
Finally, in this study the sponsor had the Adult Tylenol liquid (500mg/15ml) as a reference
treatment for assessing oral bioavailability. Compared to the oral liquid the clinical lot is 84%
bioavailable and the production batch is 90% bioavailable. From a cross-study perspective the
ral bioavailability of the clinical batch is comparable to that determined in study 75 (82.4%).
E‘ he higher bioavailability of the production batch is consistent with the sponsors development of
his formulation to have a faster initial release rate. In terms of bioequivalency the findings are as
one would expect when one compares a sustained release dosage form to an immediate release
solution. Both tablets fail equivalency testing for Cmax and Tmax and pass AUC,, testing.
Overall this study has demonstr.:.d g * alency between the clinically studied lot and full
production lot of product. In addition, the sponsor has demonstrated a significant food effect that
should be reflected in the label.
~

S - ’\\-/ T

Study 92 T
This study was a multiple dose steady-state study in 24 subjects comparing 2x500mg

Extra-Strength Tylenol tablets to 2x650mg APAP-SR caplets. Throughout the study five patients
discontinued from the trial after completing one phase. Three patients for unknown reasons, one
for hepatitis A, and two subjert< for mildly elevated liver enzymes. The two subjects with mildly
zlevated liver enzymes had received the test (APAP-SR) treatment. Subsequent to this, all
subjects had repeat liver enzymes done for surveillance purposes. All five subjects were replaced.
No additional incidence's of elevated liver enzymes were noted. :

This study was done with a two day dosing period and a five day washout period between
treatments. In order to facilitate the statistical comparison of these products the doses were
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normalized to 1300mg. The results of this study are summarized on pages 26-36 of this review.
Following the first dose statistically significant differences were noted for Cmax (90%
CI=53.5-65.1%) between the test and reference products. The products were bioequivalent in
terms of the extent of absorption.

Following repeat dosing, the test product was found to be bioequivalent to the reference
product in terms of AUC, Cmax, Cpss, and Cmin (i.e., 90% CI within the 80-125% reference
bound).

Pivotal Trials Summary

In the previous three studies the sponsor has adequately established links between the
clinically studied and to be marketed dosage forms. From a biopharmaceutic perspective with the
“demonstration of bioequivalency to an-appropriately dosed reference product at steady-state, and
the performance of an acceptable food-fasting study, the sponsor has addressed all of the in-vivo
biopharmaceutic issues required for approval.

Supportive Trials Overview & Summary

Since the time of the original filing of this NDA the sponsor conducted an additional study
with the intention of demonstrating bioequivalency to the marketed 325mg regular strength
tablets and to validate some of the clinical work. This study #117 was a single dose comparison
with a full production batch of C-112-10C (APAP-SR) compared to 2x325mg Tylenol tablets
dosed q4h x 2 doses.

The summary data from this trial is contained on pages 36-42 of this review. In general
the study demonstrated that a single dose of the APAP-SR product that is the subject of this
formulation is bioequivalent 2x325mg q4h x 2 doses. As such this study validates the work done
in study 75, 91, and the first dose of 92. However, using the data from this trial the sponsor has
attempted to perform some very superficial cross-study pharmacodynamics.

Attached as pages 41 and 42 are the results, as presented by the sponsor, of clinical trials
88-856 and 88-857, respectively. On these pages the sponsor presents plots of the Pain Intensity
Difference (PID) and Pain Relief scores. The sponsor has asked us, in their narrative, to note that
the PID and Pain Relief scores appear to track ‘> pla-~a level time curve of 117 in an almost 1
to 1 manner. From this they conclude that there is a pharmacodynamic relationship for
acetaminophen and that even when plasma levels of the APAP-SR product fall below those of the
immediate release treatment there are sufficient blood levels 23 maintain the clinical effect as
measured by PID and Pain Relief.

While interesting, the data analysis carried out by the sponsor is lacking. In terms of the
study itself, the sponsor should have made study 117 a true pk/pd trial with subjects undergoing
molar extraction or any other validated pain model. Then the sponsor could have done a true
pk/pd analysis instead of what was done. Even with the data in hand the sponsor should have
made a general assumption that, as the studies were demographically indistinguishable, the plasma
levels could be used in a true pk/pd analysis. The data should have been replotted as PID vs.
Concentration, the degree and shape of hysteresis should have been noted, and the data should
have been collapsed via any of the avai k/pd packages available to determine an EC50 and a
keo value. As APAP is an old dmg Wliterature estimates of EC50 are available and these

'
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literature values could have been compared to the calculated values Then the sponsor would
have been on firmer ground in making conclusions regarding the data, beyond asking the reader to
make non-specific visual comparisons. As the sponsor has brought this issue up and tried to make
claims from it, these comments will be sent to the sponsor as a phase IV commitment.

Dissolution

As noted on the first page of this review this product is a bilayer tablet. The top layer is
consists of 325mg of acetaminophen in a readily dissolvable form and the lower tablet contains
325mg of acetaminophen in a much slower dissolving form. Throughout the development
dissolution testing has been a key element of their in-vitro testing protocols. For the purpases of

setting a dissolution specification the sponsor has chosen the following method and specifications:

USP Apparatus 2
Paddle Speed 50 rpm
Simulated Gastric Fluid w/o Enzymes

Time Limits
15 min. —
I hr. —_—
3 hr. —

Reproduced below is a summary table of the performance of lot C-112-10C (the lot used in
studies 91, 92, and 117) in three media:

Percent Dissolved

TIME SGF SIF_ | Water |
0 ~
10—
20  —
490 @ —
66  —
90  —
120
150
R | N

The dissolution method as proposed and the proposed specifications are acceptable.
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Labeling

As this product is intended for OTC marketing there is no pharmacokinetic labeling, per
se, for review. However, analysis of the data from these trials has indicated the need for food
warning and for the need for the directions to mention that the dosage form should be taken
intact. Failure to take the dosage form intact could cause rapid release of the entire dose in a
large bolus like manner. These conclusions have been forwarded to the sponsor for action and
reflected in the Comments section below.

Comments

1.) The sponsor needs to improve their data checking procedures and how they handle their
data. For example, in study 75, subject #16 had a 15min plasma level of 23.5 and a 30min level of
1.4ug/ml. While this might be possible with a drug that is rapidly and completely absorbed and
extensively compartmentalized, this is not the case here as this subject received the SR-tablet. It

is apparent from this and other examples throughout all of the studies that the sponsor merely
analyzed the data and did not”bother to look at it in a critical manner. Re-analysis of this subjects
data with a 15min value of ¥ng/ml reduced the total AUC by approximately 10%. While less
instances of such data were seen with the other studies, the fact that it existed at all in this report
without an explanation or comment in the narrative section of the NDA is cause for concern.

2) The diet used in study 91 is not the recommended FDA high fat diet. The diet as spelled
out in the controlled release guideline for a food/fasting study is as follows:

2 Eggs (fried in butter)

2 Pieces of Bacon

2 Pieces of Toast w/Butter

2-40z. of Hash Brown Potatoes

80z of Whole Milk 7

This guideline has been in place ~nce 1984 ..in failure to use this diet is both a potential
(\ﬁhéng%s/sue and an approvability issue. “Bhe only reason that the diet that the sponsor used in trial
91 was acCepted was that even though it was a diet lawey in fat content, it was still able to
produce a robust food effect. The sponsor is put on mat future studies using a non-FDA

recommended high fat diet will be considerea\eitheras" tounds for refusal to -approval.

3) In study 117 the sponsor has attempted to make implied pk/pd conclusions from a visual
cross-study inspection of PID and Pain Relief score data and plasma levels. As the sponsor raised
this issue the sponsor should, as a phase IV commitment, provide the following analysis.
Assuming that the studies in question are demographically indistinguishable, the data from the
trials should be combined and the clinical variables plotted as a function of plasma level. The
direction of hysteresis should be noted, and the data should then be collapsed via any of the
available pk/pd packages available to determine an EC50 and a keo value. Using literature
estimates these values could be compared to the calculated values from the two trials. With such
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information the sponsor would then be able to propose any pk/pd claims based on data and not
the subjective nature of visual comparisons.

4)) As noted in study #91 there is a pronounced food effect with this product in relation to
both Cmax and Tmax. The magnitude of this effect is sufficient to raise questions regarding the
onset of relief when administered with meals. For this reason the label should instruct the patient
to take the dosage form on an empty stomach.

5) As this bi-layer tablet depends upon dosage form integrity to demonstrate sustained

releasg package warnings should include a statement to the effect that the dosage form should be
takenzvhole and not crushed, chewed, or broken in half, etc. Because of concerns on this matter
this reviewer contacted the sponsor by phone ¢ 13/14/94 and conveyed his concerns to Ms.
Vivian Chester, Executive Director of Regulatory Affairs, McNeil. In a written response received
3/21/94, McNeil has included the following statement under directions for use, "Do not divide,
crush, chew or dissolve the caplet.”. This language was selected based on similar language used
in the EFFIDAC/24 label'. This language is acceptable to the reviewer.

FO R —

E. Dennis Bashaw, Pharm.D.
Pharmacokineticist
Pilot Drug Evaluation Staff

Peer Reviewer: Ruth E. Stevens, PhD.

CC:.  NDA19-872 (ORIG),
HFD-007/DIV File
HFD-007/CSOQ/ Barnes
HFD-007(Basha- x 2)

HEFD-426 (Drug, Chron, Fleischer)
HFD-344(Viswanathan)

HFD-19.

b EFFIDAC/24 is a 24hr OTC product containing 240mg of pseudoephedrine approved for
marketing last year by the FDA.
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Study 75
Study 91

Study 92

Appendix A, Pivotal Trials

Clinical lot vs. Extra Strength Adult Tylenol Liquid and Tablets
Single Dose  * * * * * * *
NDA formulation fed vs. fasted vs. Clinically studied formulation
Single Dose  * * * * * * *
NDA formulation vs. Extra Strength Tylenol Tablets
Multiple Dose * * * *

12

17

26

[



"NDA# 19-872/S- 001 Submission Date: vol.

Study Type: A Comparison of Controlled Absorption and Conventional

Acetaminophen Formulations Under Single-Dose Conditions.

(Protocol 87-777) Study # 75

Investigator: —

Study Site: ——
\m—a
~—
Single Dose: X ' Multiple Dose:
Subjects: Normal X Patients Young X Elderly
Impaired: Renal Hepatic Other
Crossover 3-way Parallel Washout 7 Days N= 24 ; M= 24 ; F= 0O
Subject Healthy Adult Males Subject
Type: Type:
Weight Mean= 156 Range= 141-184 1b Weight Mean= Range=
Age Mean= 27 Range= 18-48 yr Age Mean= Range=
Treatment Code Dose Dosage Form Strength Lot /Batchf# Size
Treatment A = 2 x 650mg Acetaminophen APAP C-112-7D 103kg
acetaminophen SR Caplet 650mg/caplet
in the fasted
state
Treatment B = 1300mg Extra- APAP ' CAM143 -t
acetaminophen Strength 500mg/15mL
in the fasted TYLENOL®
state Liquid
Treatment C = 2 x S00mg Extra- APAP BPA178 -1
acetaminophen Stre . th SCOmg/tablet
in the fasted TYLENOL®
state Tablet

Treatment =

Production-scale batch.

Fasted A, B & C i overnight fast and 4 hrs. post-dosing.
Nonfast Food Study No FDA High Fat Breakfast

U .
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o Biostudy 75 (continued):

Samples: Plasma 8 mL ; 0, 0.25, 0.50, 0.75, 1, 1.5, 2, 2.5, 3, 3.5, 4, s, 6,
8, 10, 12, 16 and 24 hrs

Urine NA
Feces NaA

~

~

Assay Method:
(McNeil CPC Biocanalytical Method 1)

Assay Sensitivity: Quantification Limit 9.Sug/mL; Range 0.5-25ug/mL
Assay Accuracy: Mean Recoveries 98.0-102.2% (10 determinations of ranrne)

Labeling Claims from Study (Study Conclusions):

1. Acetaminophen was fully biocavailable (extent) from Acetaminophen SR Caplets
(Formula C-112-7D) when compared with Extra-Strength TYLENOL® Tablets.

2. Acetaminophen was not as biocavailable from Acetaminophen SR Caplets when compared
with Extra-Strength TYLENOL® Liquid, a more rigorous standard.
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Biostudy 75

Mean Plasma Acetaminophen HgimL (S.D.)
Extra-Strength

C-112-7D0 Extra-Strength TYLENOL® Tablet
(2 x 650mg, TYLENOL® Liquid (2 x 500mg,
Time (hr) fasted) (1300mgq, fasted) fasted)

0.0 0.0 (0.0) 0.1 (0.4) 0.0 (0.0)

0.25 6.5 (6.4} 10.7 (6.9) 8.2 (6.6)

0.5 9.0 (5.8) 16.0 (6.7} 11.9 (6.8}

0.75 3.4 (5.0) 16.3 (4.8) 10.5 (4.8)

1.0 9.4 (3.5) 13.8 (3.4) 9.6 (3.0)

1.5 9.3 (2.6) 11.3(2.4) 8.3 (1.6}

2.0 8.8 (2.0) 10.1 (1.9) 7.5(1.4)

2.5 8.2 (2.0} 8.7 (1.7) 6.4 (1.2)

3.0 7.2(1.9) 7.6(1.7) 5.4 (1.2)

3.5 6.6 (1.9) 6.4 (1.6) 4.6 (1.0)

4.0 5.5 (1.9) 5.5(1.5) 3.8 (1.0)

5.0 4.0 (1.3) 3.9(1.3) 2.8 (1.0)

6.0 2.9 (1.1) 2.8 (1.0) 1.9 {(0.8)

8.0 1.51(0.7) 1.6 (0.7) 1.1 (0.9)

10.0 0.9 (0.3) 1.1 (0.4) 0.8 (0.2)

12.0 0.6 (0.2) 0.9 (0.3) 0.6 (0.1)

16.0 0.7 (0.1) 0.6 (0.1) 0.5 (0.0)

24.0 0.6 (0.0) 0.7 (0.3) 0.0 (0.0}

Mean (S.D.) Mean (S.D.) Mean (S.D.)

Cmax (ug/mL) 12.7 (4.2) 19.1 (4.7) 18.7 (7.4)"
Tmax (he) 1.16 (0.84) 0.69 (0.45) 0.80 (0.52) ) ;/
AUCINF (ug * he/mL) 48.7 (14.8) 59.1 (16.5) 51.9(12.9)' ﬂ // ‘7’ 7 J 2

Plasma Acetaminophen (ug/mL)

BS-75SUM/JAS/3

'Solid reference data normalized for dose.

Biostudy 75

18
O Treatment A: C-112-7D
16 1 a4 (2 x 650 mgq, fasted state)
14 4 x ~ Tre.iment B: E-S TYLENOL Liquid
\ (1300mg, fasted state)
12 1 '\ W « Treatment C: E—S TYLENOL Tablets
N\ (2 x 500mg, fasted state)




Mean (+ S0}
Extra-Strength
TYLENOL®
C-112-70 Liquid
(1300mg, {1300mg, 90% Confidence Intervats
Parameter fasted state} fasted state) (2 one-sided t-tests)
AUC 46.5 56.6 -2513 w  -10.28
U - hrimi) {14.5) (15.8)
AUCr 48.7 59.1 ~24.91 10 -10.1%
g - hesmt) (14.8}) (16.5)
Cmax 12.7 19.1 ~44 .80 to -22.47
wgimi) (4.2} {4.7})
TMAx 1.16 0.69 2833 1o 107.38
thr} (0.84) (0.45)
KeL 0.316 0.304 ~4.62 to 12.43
the'?) 10.084} (0.079)
T% 2.36 2.48 -15.75 to 6.18
{hr) {0.73) (0.86}

'Dittorence detectatie batween two meens with  power of B0%.

Table 1 (Revised 2/4/93): Pharmacokinetic Parameters — Clinical Formula v

s Liquid Reference

Percent!

Detectable

Pr > IT]| Power Ditterence
0.0002 0.9809 14.21
0.0002  0.9822 1a.11
0 0001 0.7429 21.35
0.0055 0.1054 74,94
0.4452 0.9364 16.30
0.4677 0.7591 20.97

]

Table 2 (Revised 2/4/93): Pharmacokinetic Parameters — Clinicai Formula vs Solid Reference
Mean (t S.D)
Extra-Strength
TYLENOL®
C-112-.70 Tablets Percent'
{1300myg, (1000mg, 90% Confidence Intervais Detectabte
Parameter fasted state} fasted state} {2 one-sided t-tests) Pr > T} Power Ditference
AUC 46.5 491 -13.78 to 3.34 0.3112 0.9346 16.37
(g * he/mi) (14.5} {(13.1)
AUCINF 48.7 51.9¢ -14.48 ta 2.33 0.2314 0.9427 16.07
g * he/m) {14.8) (12.9)
CMAX 12.7 18.7° ~43.60 to ~20.78 0.0001 0.7233 21.81
(wg/mu) 4.2) (7.4}
TMax 1.186 0.80 10.56 1o 77.75 0.0325 0.1270 64.24
{hr) {0.84) (0.52)
N R e R A S e s v IR L L
KeL 0.316 0.350 -17.0 to -2.18 0.0352 13813 14,18
the ') (0.084} {0.065)
T% 2.36 2.05 2.01 to 28.57 0.059% 0.5827 25.39
(e} {0.73) 10.38)

"Ditterance detactable betwsen two meane with a power of 80%
'Date normaiized 1o highee doce




Tabla 5: i1-Transfommed Pharmacokinetic Parametars for Biostudy 75 - Clinical Formula vs Liquid Refersnce

Mean | £ S.D., %C.V.}

ES-TYLENQL®
c-112-70 Liquid Mean Ravo’ 30 % Confidence intervais Powaer
Parameter (1300mg, fasted) (1300 mg, fasted) (TR %) (2 one-sided t-msis) P> T} (%)
LAUC 3.792 3.293 813 74.4 to 88.8 0.0003 94
(0.325, 8.6%) (0.275, 6.9%)
LAUCGINF 3.8¢1 43 §1.7 75.0 to 88 9 0.0002 92
(0.314, 8.2%) 10.2713, 6.8%}
LOuAx 2.430 . 2.918 €5.3 §7.% to 742 0.00% " 62
0.322, 12.9%) [0.278, 9.6%|
"Moan a0 = 100 * €xSltont - rslerencal for bv G areformed par wrwiars.
Table 6: &r-Transtormed Pharmacokinatic Paramstars for Biostudy 75 - Clinical Formua vs Solid Reference
Mean (£ S.D., %C.V,|
ES-TYLENOL®
C-i12-70 Tablets Mean Ratio” 90% Contidence imervals Power
Parameter {1300mg, fasted)  (1000myg, fasted} (TR %} {2 one-sided t-tests) P> 7] (%)
LAuUC 3.792 3.860* 93.4 85.¢€ to 102.0 0.2004 94
{0.325, 8.6%) {0.268, 6.9%)
LAUCKF 3.841 3.920* 92.4 84.9 to 100.6 0.1259 92
(0.314, B.2%) 10.248, 6.3%|
LCMAX 2.430 2.853¢ €9.6 61.2 0 79.Cc 0.0001 62
(0.322, 12.9%| (0.323, 14.0%)

"Mean Ratia = 100 xitem - refwraoel for bt are? amred per ameare.

"Dete nomrwiaed to hghe dose
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“"™NDA# 19-872/s- 001

Submission Date: Vol.

Study Type:

A Comparison of Sustained-Release Acetaminophen Caplet

Formulations in the Fed and Fasted States, and a Conventional

Solution Formulation in the Fasted State Under Single-Dose

Conditions.
(Protocol 89-955) Study # 91
Investigator:}\___~_~\\
Study Site: b
_ . .
Single Dose: X~ T Multiple Dose:
Subjects: Normal X Patients Young X Elderly
Impaired: Renal Hepatic Other
Crossover .4~way Parallel Washout 7 Days N= 24 ; M= 24 ; F= 0O
Subject Healthy Adult Males Subject
Type: Type:
Weight Mean= 164 Range= 141~-190 1b Weight Means= Range=
" 2\ge Mean= 27 Range= 18-37 yr Age Mean= Range=
Treatment Code Dose Dosage Form Strength Lot /Batch# Size
Treatment A = 2 x 650mg Acetaminophen APAP C-112-7D 103kg
acetaminophen SR Caplet 650mg/caplet
in the fasted
state )
Treatment B = 2 x 650mg Acetaminophen APAP C-112-10C 990kg
acetaminophen SR Caplet 650mg/caplet
in the fasted
state
Treatment o} = 2 x 650mg Acetaminophen APAP C-112-10C 990kg
acetaminop! a “R Cu.!et 650mg/caplet
in the fed
state
Treatment D = 1300mg Extra- APAP EMMOS6A -1
acetaminophen Strength S00rg/15mL
in the fasted TYLENOL®
state Liquid
tP‘mducl.iou-sc:.ule: batch.
Fasted A, B & D ; overnight fast and 4 hrs. post-dosing.
Nonfast C Food Study Yes FDA High Fat Breakfast Yes
U0 oo

BS-PISUM/JAS/Y



»Biostudy 91 (continued):

Samples: Plasma 7 mL ; O, 0.25, 0.50, 0.7s, 1, 1.5, 2, 2.5, 3, 3.5, 4, s, 6,

Assay Method:

8, 10, 12, 16 and 24 hr

Urine NA
Feces NA

~s

0

(McN&II CPE Bioanalytical Method 2)

Assay Sensitivity:-Quanmtification Limit 0.5ug/mL; Range 0.5-40ug/mL

Assay Accuracy: Mean Recoveries 87.0-96.7% (2 determinations of range)

Labeling Claims from Study (Study Conclusions):

1.

2.

The Clinical Formula (C-112-7D) and NDA Formula (C-112-10C) of Acetaminophen SR
Caplets were biocequivalent.

Food delayed absorption, but did not affect the extent of acetaminophen
absorption from Acetaminophen SR Caplets.

1300mg acetaminophen was fully biocavailable (extent) from Acetaminophen SR
Caplets relative to Extra-Strength TYLENOL® Liquid.

BS-91SUM/JAS/2



Biostudy 91

Mean Plasma Acetaminophen yg/mL (S.D.)

C-112-7D C-112-10C Extra-Strength
{2 x 650mg, (2 x 650mg, c-112-10C TYLENOL® Liquid
Time (hr) fasted) fasted) (2 x 650mg, fed) {1300mg, fasted)
0.0 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.37 (1.81)
0.25 6.00 (4.14) 6.94 /5.51) 1.70 (0.82) 10.20 (5.97)
0.5 7.94 (3.92) 8.38 (3.63) 4.17 (3.92) 16.48 (5.17)
0.75 9.31 (3.20) 9.47 (3.04) 4.75 (4.11) 16.94 (4.57)
1.0 1C.24 (3.08) 10.20 (2.46) 5.15 (3.30) 16.11(3.87)
1.5 10.19 (3.08) 10.28 (2.30) 6.58 (4.06) 14.46 (3.36)
2.0 10.05 (2.75) 10.14 (2.50) 7.69 (3.46) 12.85(3.22)
2.5 9.48 (2.70) 9.64 (2.63) 8.16 (3.07) 11.04 (3.10)
3.0 8.68 (2.63) 9.11 (2.72) 8.40 (3.21) 9.65 (2.95)
35 7.85 (2.58) 8.35(2.76) 8.42 (2.99) 8.49 (2.83)
4.0 6.93 (2.42) 7.67 (2.60) 8.01 (2.80) 7.28 (2.63)
5.0 5.39 (2.02) 6.17 (2.26) 7.28 (2.50) $.57 (2.25)
6.0 4.28 (1.75) 4.70 (1.96) 5.47 (2.18) 4.21 (1.89)
8.0 2.52(1.19) 2.78 (1.35) 3.14 (1.51) 2.45 (1.25)
10.0 1.64 (0.81) 1.69 (0.81) 1.91 (1.02) 1.65 (0.83)
12.0 1.24 (0.56) 1.29 (0.57) 1.37 (0.7 1) 1.21 (0.55)
16.0 0.89 (0.28) 0.89 (0.23) 0.91 (0.35) 0.83 (0.29)
24.0 0.77 (0.20) 0.85(0.42) 0.80 {0.20) 0.58 (0.03)
Mean (S.D.) Mean (S.D.} Mean (S.D.} Mean (S.D.)
Cmax (ug/mL) 11.59 (2.81) 11.94 (2.56) 10.08 (3.28) 18.45 (4.49)
Tmax (hr) 1.21 (0.78) 1.27 (0.96) 2.95 (1.34) 0.80 {0.47)
AUCINF (ug * hr/mL) @%5}23.37) 70.53 (21.53) _ 63.47 (24.54) {, 78.44 (25.78) g
\Y/‘W'\,? ICEWES 7/«-& Mam_- //od: Dﬁ_é’is, ’LB\J /
Biostudy 91 A
18
P 0 Treatment A: C=112-7D
64 N (1300mg, fasted state)
\. O Treatment B: C~112-10C
14 4 \ (1300mgq, fasted state)
- a Treagtment C: C=112-10C
12 1 \ \1300my, fed state)
\ * Treatment D: £-S TYLENOL Liquid

(1300mgq, fasted state)

Plasma Acetaminophen (ug/mL)

Q
[hS]
(]
11
w o
(o))
~J
93]
w
O
£
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Table 1 (Revised 2/4/93): Pharmacokinetic Parameters — Clinical Formula vs NDA Formula

L 'Ditfarence datectable batwean twa moans with apower of 80%

Mean (t S.D.}
C-112-70 C-tt2-10C Percent'
{1300myg, {1300mg, 30% Confidence Intervals Detectable
Parameter fasted state} fasted state) (2 one-sided t-tests) Pr > |T; Power Oiterence
AUC 62.14 66.15 -16.22 to 4.12 0.3246 0.8141 19.68
g * he/mL} (22.38) 20.87)
AUCKF 66.15 70.53 ~16.40 to 3.98 0.3128 0.8128 19.71
wg * he/mi} {23.37) (21.53)
CMAx 11.59 11.94 -13.23 to 7.40 0.6390 0.8022 19.95
wg/mL) (2.81) (2.56}
Tmax 21 1.27 ~36.34 to 26.51 0.7949 0.1289 60.78
(hr} {0.78} (0.96)
KEL 0.234 0.214 *-2.18 to 20.56 0.1826 0.7120 22.00
{he ') {0.072) 0.042)
T% 3.29 3.38 -13.44 to 7.74 0.6553 0.7789 20.48
thr) {(1.13} 0.81)
'Dilferance datoctsbls between twa meenc with & power of B0 %
Table 2 (Revised 2/4/93): Pharmacokinetic Parameters — NDA Formula Fed vs Fasted
Mean (£ S.D.}
C-112-10C C-112-10C Percent'
{1300mgq, ted (1300mg, 90% Confidence latervals Detectable
Parameter state} fasted state) (2 one-sided t-tests) Pr > IT} Power Ditference
AUC 60.01 66.15 - 19.45 to 0.89 0.1329 0.8141 19.68
g - he/md) (23.33) 20.87}
AUCHKF 63.47 70.53  *1220.20 1o 0.18 0.1059 08128 19.71
(g - hi/mL) (24.54) (21.53)
CMmax 10.08 11.94 -25.94 to -5.31 0.0139 0.8022 19.95
(wg/mLy (3.28} {2.56})
Tmax 2.95 1.27 100.54 to 163.39 0.0001 0.1289 60.78
{hr) (1.34) 10.96)
KEL 0.23% 0.214 * 21,60 to 21.15 0.1562 0.7120 22.00
the ) (0.062} (0.042)
T% 3.18 3.38 -16.63 to 4.55 0.3446 0.7789 20.48
(he) {0.93) (0.81) .
'Ditterence detectable betwasn two means with & power of B0% .
Table 3 (Revised 2/4/93): Pharmacokinetic Parameters from — NDA Formula vs Reference
Mean (£ S.0.)
Extra Strength
TYLENOL®
C-112-10C Liquid Percent'
{1300mg, (1300mgq, 90% Confidence intervals Detectable
Parameter fasted state) fasted state) {2 one-sided t-tests) Pr > IT! Power Difterence
AUC 66.15 75.18 *=20.94 to ~3.03 00289 0.9079 17.32
wg * he/mi) (20.87) (24.79)
AUCINF 70.53 78.44 ~189.25 to -0.93 00706 0.8936 17.72
(g * he/mi) (21.53) (25.78)
Cmax 11.94 18.45 -41 96 0 -2861 20001 0.9%51 12.91
wg/mL) {2.56) (4.49)
TMAX 1.27 0.80 8.65 (e} 108 23 0.0545 0.0792 35.31
the} 0.96}) (0.47)
KEeL 0214 0.247 -23.39 10 -373 00245 08423 13.02
the '} {0.042} {0.066)
TY% 3.38 2.37 1.70 1o 25 7% 20512 05564 23.23
{he} (0.81) 0.70)

20



Table 1: /-Tiansformed Pharmacokinetic Parameters for Biostudy 91 - Clinical vs NDA Formulae

Mean (¢t S.0., %C.V.}

C-112-70 C-112-10C Mean Ratio’  90% Confiderce Imervals Power
Parameter (1300myg, fasted) (1300 mg, fasteq) TR %) (2 one<ided t-tests) P> (T] 1%)
LAUC 40N 4.143 107.& 87.8 o] 118.8
€ . ) 21
(0.343, 8.6%! {0.324, 7.8%) 0.2197 92
LAUCKNE 4134 4.210 107.9 S7.7 to 119.2
10.348, 8.4%; 10.314, 7 €%) - 0.2071 94
LCmax 2.422 2.457 103.6 343 10 1139
(0.228, 1C.2%) 10.219, 8.9%) ’ 0.5274 95
‘Mean Ratis = 100 ¢ exphtost - retarencal tor 13 eetomed parwreters
Table 2: /1-Transformed Pharmacokinetic Parametars for Biostudy 91 - NDA Formula Fasted vs Fed
Mean (= S.0., %C.V.}
C-112-10C C112-10C Mean Ratio' 30% Confdence Imervals Power
Parameter {1300mq, fed) (1300mg, fastes| (TR % {2 one-sided t-rests) Pr > T {9%)
LAUC 4032 4,143 B9.5 81.2 0 98.6 0.0507 92
(3.352, 8.7%) (0.324, 7.8%)
LAUCKF 4.089 4.210 88.6 §0.2 to 37.8 0.0481 94
{0.343, 8.5%!| 0.314, 7.5%|
LOmax 2.264 2.457 82.4 15.C ta 90.5 0.001C 35
10.306, 13.5%) 10.219, 8.9%)
' oar Rato = 100 * oxDitaet - refaramcel for vt aaforred ParwTetere .
Tabla 3: in-Transformed Pharmacokinatic Parameters for Biostudy 91 - NDA Farmua vs Reference
Mean {2 S.D., %C.V.|
ES-TYLENOL®
C-112-10C Liquid Mean Aatg' 90% Contidence ktecvals Power
Parameter (1300mg, tasted| {1300myg, fasted) (TR %) {2 one-sided t-tests) Pr> {T| (%4
LALC 4.143 4.267 g28.3 80.2 to 37.4 Q.0373 92
(0.324, 7.8%) (0.335, 7.8%)
LAUCINF 4.210 4.310 30.5 a1.9 to 1C0.0 0.0989 94
(0.314, 7.6%) {0.334, 7.7%)
LOvax 2.457 2.884 §5.2 £€9.4 to 7.7 0.0001 95
(0.219, 8.3%]) 0.264, 3.2%;

"Mesn Bato = 100 ¢ x> Temt - rtec wrcat bor irtreast omved Dacs ataee
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Treatment B: C—112-10C
(1300mg, fasted state)

Biostudy 91
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“NDA# 19-872/S- 001 Submission Date: Vol.

Study Type: A Comparison of a Sustained-Release Acetaminophen Caplet
Formulation and a Conventional Tablet Formulation Under
Multiple-Dose Conditions.
(Protocol 89-956)
L Study # 92
\*—h
Investigator:
. v’
St:udy Site: /
Single Dose: Multiple Dose: X
Subjects: Normal X Patients Young X Elderly
Impaired: Renal Hepatic Other
Crogsover 2-~way Parallel Washout § Days N= 24 ; M= 24 ; F= 0
Subject Healthy Adult Males Subject
Type: Type:
Weight Mean= 172 Range= 141-202 1b Weight Mean= Range=
Age Mean= 32 Range= 19-50 yr Age Mean= Range=
Treatment Code Dose Dosage Form Strength Lot /Batch# Size
Treatment A = 2 x 650mg Acetaminophen APAP C~-112-10C 990kg
acetaminophen SR Caplet 650mg/caplet
every 8 hrs,
total of 7
doses
Treatment B = 2 x 500mg Extra- ApPAP FBA8B67 ~-t
acetaminophen Strength 500mg/tablet
every 6 hrs, TYLENOL®
total of 9 Tablet
A doses
Treatment =
Treatment =

Fasted A & B

'Production-scale batch.

Nonfast

; overnight fast and 4 hrs. post-dosing.
Food Study No FDA High Fat Breakfast

~
TouJUJduUuy 4
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—., Biostudy 92 (continued):

Samples: Plasma 7 mL ; Treatment A: 0, 0.5, 1, 4, 6, 8, 8.5, 9, 10,
12, 16, 17, 24, 25, 32, 41, 48, 48.5, 49, s0,
52, 54, 56, 60, 64 and 72 hrs
Treatment B: 0, 0.5, 1, 4, 6, 6.5, 7, 8, 10,
12, 12.5, 18, 18.5, 24, 30, 30.s5, 36, 36.5, 42,
42.5, 48, 48.5, 49, SO0, 56, 60, 64 and 72 hrs
Urine NA ;
Feces NA ;
Assay Method: — T — T
’ (McNeil CPC Bioanalytical Method 2)
Assay Sensitivity: Quantification Limit 0.5upg/mL; Range 0.5-40ug/mL
Assay Accuracy: Mean Recoveries 87.0-96.7% (2 determinations of range)
Labeling Claims from Study (Study Conclusions):
1. Acetaminophen SR Caplets {NDA Formula C-112-10C) showed consistent

pharmacokinetics over 7 doses, with a lack of dose-dumping.

2. The average plasma concentration at steady state for A

equivalent to that for the reference product.

BS-92SUM/JAS/2

cetaminophen SR Caplets was



Biostudy 92

Mean Plasma Acetaminaphen, pyg/mL

Mean Plasma Acetaminophen, Hg/mL

(S.0.} (S.D.)
E-S TYLENOL® E-S TYLENOL®
C-112-10C Tablet c-112-10C Tablet
(2 x 650mg (2 x 500mg q 6hr, (2 x 650mg (2 x 500mg
Time (hr) q 8hr, 7 doses) 9 doses) Time (hr} q 8hr, 7 dosas) q 6hr, 3 dosaes)
0.0 0.00 (0.00}) 0.00 (0.00) 25.0 9.19 (4.26) NS
0.5 8.20 (3.96) 11.38 (4.28) 30.0 NS 2.97 (1.44)
1.0 8.27 (2.51) 10.16 (1.89) 30.5 ., NS 4.61(2.92)
1.5 8.20 (1.7 1) 8.56 (1.94) 32.0 2.50(1.24) NS
2.0 7.96 (1.72) 7.28 (1.99) 33.0 7.51{4.13) NS
4.0 5.43 (1.84) 3.86 (1.53) 36.0 NS 3.06 (1.43)
6.0 3.22(1.41) 2.10{1.12) 36.5 NS 4.97 (3.11)
6.5 NS' 3.78 (2.42) 40.0 2.15(1.01) NS
7.0 NS 5.66 (3.97) 41.0 8.13 (3.36) NS
8.0 1.83 (0.83) 6.92 (3.286) 42.0 NS 2.95 (1.22)
8.5 2.34 (1.39) NS 42.5 NS 8.77 {(4.86)
9.0 4.62 (3.41) NS 48.0 2.06 (1.22) 291 (131
10.0 8.02 (3.71) 5.36 (1.69) 48.5 6.78 (4.70) 8.56 (5.54)
12.0 6.71 (2.03) 3.12(1.38) 49.0 8.48 (3.91) 9.18 (4.07)
12.5 NS 4.93 (2.33) $0.0 8.62 (2.74) 8.38 (2.84)
16.0 3.11 (1.65) NS 52.0 6.12(2.17) 4.70 (1.89)
17.0 9.07 (2.50) NS 54.0 3.48 {1.65) 2.61 (1.26)
18.0 NS 3.46 (1.53) 56.0 1.97 (1.08) 1.58 (0.80)
18.5 NS 9.88 (6.07) 60.0 1.01 {0.45) 0.98 (0.38)
24.0" 3.00 (1.57) 3.15 (1.67) 64.0 0.76 (0.17) 0.72 (0.14)
24.33" 5.31 (3.44) 9.63 (6.93) 720 0.00 (0.00) 0.00 (0.00}
245 NS 9.29 (5.64)

'NS =Not Sampled.

"'Due to tachnician error, subjects dosed in Period 2 had 24 hour blood sample drawn 20
minutes after 24-hour dose. Plasma concentration listed as 24.33 hr.

Mean (S.D.) Moean (S.D.)
AUCtau (ug * hr/mL) 44.36 (13.79) 47.41 (15.50)"""
Avg Cp,SS (wg/mL) 5.54 (1.72) 5.93 (1.94)'""
Cmin,SS (ug/mL) 2.22(1.11) 2.11 (1.08)'
Fluctuation index 1.49 (0.36) 1.44 (0.49) '""Reference data normalized for dose.

Biostudy 92
Complete Multiple—Dose Profile

Pilasma Acetaminophen (ug/mL)

* O Treatment A: C—-112~1QC *

Treatment B: E—~S TYLENOL Tablet
(2 x 500mg q 6hr)

(2 x 650mg q 8hr)

\ .
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Table 2 (Revised 2/4/93): Key Multiple-Dose Steady-State Parameters

Mean (¢ S.D.}

—

Extra-Strength Percent'
C-112.10C TYLENOL* 30% Contidence intervals Detectable
Parameter {1300mg q 8hn) {1000mg q Shr) (2 one-sided t-tests) Pr > [T Power Difference
AuC, 44.36 36.47
{wg * hes/nL) (13.79) (11.92)
AUC, 47.41 1084 10, -204 00137  1.0000 7.51
e - be/mi) {15.50)
AVG Cpyg 5.54 6.08 -13.21 to ~4.36 0.0025 1.0000 7.56
wg/mL) (1.72) (1.99)
AVG Cogg 5.93 ~1084 w©  -204 0.0137  1.0000 7.51
{wg/mL} {1.94)
AVG Cmingg 2.22 2.97 ‘
{wgimtL) {1.11) (1.30)
AVG Cming, , 2.1 -2.74 to 13.37 02692 0.9827 13.75
{ug/mL) (1.08)
Fl° 1.49 1.44 -6.10 to 13.72 05160 0.93118 16.92
(0.36) (0.49}
“Fluctuation fndex nat normaelized. °
'Differance detectable betwean two mesne with o powaer of 80%.
Table 3 (Revised 2/4/93): Other Pharmacokinetic Parameters
Mean (£ S.D.)
Extra-Strength Percent'
C-112-10C TYLENOL® 90% Confidence Intervals Detectable
Parameter (1300mg q 8hr) {1000mg q 6hr) (2 one-sided t-tests) Pr > |T} Power Difference
Firat AUCT 41.53 33.97
Oose  (4g - hrimL} (10.72} (8.56)
AUC,,’ 44.16 -12.20 to 0.26 0.1142 0.9995 10.64
{wg * hr/imL} {(11.13)
‘Celcudeted trom O ta 8 tw for SR Caplet. 0 to 8 hr for E-S TYLENOL®
Firat Cunx 9.76 12.64
Dose wg/mL) (2.26) (2.71)
Cuunxn 16.43 -4768 w0 -3350 0.0001 0.9961 12.10
(wg/mL) {3.53)
Ficat Tuax 1.08 0.68 839 o 106.76 0.0569 0.1025 83.98
Oose {hr) (0.87) 0.32)
Last K, 0.271 0.275 -7.14 10 4.25 0.6675 0.9999 9.72
Dose AN 0.071) 0.078)
Tz 2.73 2,73 -575 1o 5.86 0.9873 0.9999 3.90
thr) (0.68) (0.78)

Ort‘erence detactable batween two meens with & power of BO% .

2]



Table 4: hr-Transtormed Pharmacokinestic Paramaters for Biostudy 92 - NDA Formula vs Raferencs

Mean tt S.0; %C.V.}

C-112-10C ES-TYLENCL® Mean Rauo' 90 % Confidence intarvals Power
Parameter {1300mg q 8h| {1000mg q 8h} Om %) (2 one-sided t<ests) Pr > [Ty (%}
l_AUC,'N 3.748 3.785 95.4 89.3 1c 102.2 g.281€ 1CO
(0.308, 8.2%) (0.404, 10.7%}
LAVG Ca,, 1.668 1.715 95.4 89 1 ta 1022 0.251¢ 98
(0.306, 18.3%) 10.404, 23.6%)
Quax,,’ 10.03 11.44 {not 79.9 3} 35.4 0.0123 99
g/mi) {2.58, 25.7%! (3.84, 33.5%) spclicable)
(last dosel
LOJA.K“‘ 2.2 2.368 90.7 82.€ to 9395 0.0845 94
iast dose) 10.279, 12.3%) i0.416, 17.6%)
LAVG CMw,, y 0.686 0.608 108.1 982 1190 0.1772 93
(0.479, 69.8%) 10.658, 92.C%|
LAUC 3.630 3.761 33.% 65.7 to 101.3 0.1614 100
{fiest dase) {0.288, 7.8%) 10.232, 6.2%])
LCMAX'N 2.249 2.778 S$5.0 §3.5 73 ES 0.0001 92
{first gose) (0.261, 11.6%) 10.225, &.1%)

"Vaon Resia = 100 ¢ Opitert - reforence] far -7 eetfommed perwrers-s

“Becwme of ditferet doses wvd dowing

sevplified o allow ‘or norrakrwsan.

Tery she, MEXTTUM CONCMTYY. 0 o1 Faschetate w o ic be ncrmaized. Hcwaver,

e mwrvaraocel squaton couke not be
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Biostudy 92

Last Dosing Interval

Time (hr)

-10C

Treat nent A: C-112

(2 x 65C ng q 8hr)

34



Study 117

Appendix B, Supportive Trials

NDA formulation vs. Re
Single Dose  *

gular Strength Tylenol Caplets
* * *

*



. NDA# 19-872/5- 001

Study Type:

Submission Date:

—

Vol.

A Single~Dose Comparison of the Experimental Sustained-Release

Acetaminophen Caplet (C-112-10C) with Re

qular-Strength TYLENOL®

Caplets in the Fasted State.

(Protocol 92-225) Study # 117
Investigator: -
Study Site: ’——’;:::;’
/'/“
Single Dose: X Multiple Dose:
Subjects: Normal X Patients Young X Elderly
Impaired: Renal Hepatic Other
Crossover 2-way Parallel Washout 7 Days N= 24 H M= 24 ; F= 0
Subject Healthy Adult Males Subject
Type: Type:
Weight Mean= 174 Range= 141-209 1b Weight Mean= Range=
_ —_—
Age Mean= 31 Range= 19-50 Yr Age Mean= Range=
Treatment Code Dose Dosage Form Strenqth Lot/Batchf# size
Treatment A = 2 x 650mg Acetaminophen APpaAp C-112-10C 990kg
acetaminophen SR Caplet 650mg/caplet
in the fasted
state
Treatment B = 2 x 32Smg Reqular- APAP . HPAS90 -t
acetaminophen Strength 325mg/caplet
at 0 and 4hr TYLENOL®
in the fasted Caplet
state
Treatment =
Treatment =
"Production-scale batch.
Fasted A & B ;7 overnight fast and 4 hrs. post-dosing.
Nonfagt Food Study No FDA High Fat Breakfast
Samples: Plasma 7 mL ; 0, 0.50, 1, 1.5, 2, 3, 4, 4.5, 5, 5.5, 6, 7, 8, 12,
16 and 24 hr
Urine Na H
Feces NA ;
0U  sugen
(VR !

BST17SUM/ JAS/1




Method: [ _
o Assay P _—

- - =7

Assay Sensitivity: Quantification Limit 0.5ug/mL; Range 0.5-25ug/mL

Assay Accuracy: Mean Recoveries 91.8-99.8% (3 determinations of range)

Labeling Claims from Study (Study Conclusions):
1. One dose of of 2 Acetaminophen SR Caplets 650mg (NDA Formula C-112-10C) is

biocequivalent to two doses of 2 Regular-Strength TYLENOL® Caplets 325mg, given
4 hours apart.

Biostudy 117

Moan Plasma Acetamunophon ug/ml

(S.0.)
Regular-Strength
C-112-10C TYLENOL® Caplots
{2 x 8S0mgq. (2 x 32Smg q 4hr,
Time (hr) fasted) fasted)
0.0 0.00 (0.00) 0.00 (0.00)
0.5 7.08 (3.74) 8.77 {3.24}
1.0 9.45 (1.54) 7.22(1.21)
1.5 9.56 (1.55) 817 (1.10)
2.0 9.40 {1.82) 6.28 (1.01})
3.0 8.38 (2.00) 3.91 (0.31)
4.0 8.89 (1.7 2.37 (0.76)
4.5 8.18 (1.56) 8.64 (3.09)
5.0 5.58 (1.45) 9.03 {2.01)
5.5 4.88 (1.39) 8.08 (1.67)}
8.0 4.33 (1.18) 710 (1.43)
7.0 3.27 (1.21) $.19 (1.30)
8.0 2.54 {(1.00) 389 (1.1}
120 1.11 (0.56) 1747 (0.66)
18.0 0.40 (0.44) 0.6b6 {0.44)
240 0.00 (0.00) 0.00 {0.00)
Masan (S.D.) Mesan (5.0.)
Cmax {pg/mi) 10.83 (1.67) 8.54 (1.62)
Tamax thr) 1.23 {0.68) 0.79 (0.39)
AUGNF (ug = he/ml) 63.01(16.22) 83.30 (14.75)

BS117SUM/ JAS/2 3)7



C—1

Biostudy 117
12, SR—-APAP Caplet 6

Ploasma Acetominophen (ug/muL)

o Treatment A C-112-100C)

(2 X 650mgq. fasteq state
+ Trectment B Regular Stre

(2 X 325mg q 4hr, tosted state)

Table 5 - Sumary
pharmacokizecic paramecers cooparing Treatmenes A arc :

Treatment
------ HMeany oo Pc
Parameter A 3 Diffe
QAX1 1¢.832 8.538 26
QAX2 19.832 9.952 8
AL ..229 0.792 55
™AX2 1.229 0.396 37
AT £9.258 59.892 -1
AC-IRF 6§1.008 63.296 -0
2.225 0.258 -12
HALT.LI7Z iaan 2.753 14
Laaxa 2.3 2.129
LQux2 2.371 2.276
LA 4.050 4,065
LAZT - INF i.112 Vo121
KA ¢.028 0.699 190
ABS-HALF C.510 1483 -64

< T Sustained-Release ice

E 1 degular-Streng:h TYLENOL(R) Caplets q 4 hrs (:

T T

S 6 7 8 9‘0!|l2|)|l|5l6l715

Time (hr)

50mg

]

ngth TYLENOL

1920 21 22 23 24

of statistical aralysis of Plas-a ACetamincphen

3 Powver . __. ... Conficence Intervals ---oo... Hean
reace PR>|T| [@9] (907 Zarficence; (957 Confidence) Ratio
.87 0.0001~ 99.24 118.1 - 135.7
.84 0.0228~ 59.8§ T101.3 . 116.3
26 0.0028~ 20.11 12:.3 - 189.3
20 0.0486¢ 17.58 100.2 - 174.2
s 0.5926 99.99 94.9 - 103.0
A4S 0.8204 96.39 5.4 - 103.5
.97 J3.0003¢ 99.99 . 80.8 - 93.2
’8 ~ 0001+ 95.98 1¢9. 108.2 - 121.4
. 0.0001L 99.81 i19. 117.8 - 1377 127 .4
. C.017¢e 99.8% iC3. 1C1.3% - 118.7 120.0
. O 4080 39.9¢ 4.8 - 102.2 98.5
. C.5148 99.9¢9 . §5.5 - 192.3 9.1
.12 C.0221~ 4.73 139. 1777 . w82.¢ .
.92 C.0280¢ .2.80 . LN T AN

< amy e Caplets (1300 a&; -
1
200 og

Values Sor freatents 4 and 3 ace the Lecs:-vsquare deans (LEMEARS) from the aNOva

LAY, LOMAX2, LA, ard LADC- INF are
- * vAailue was 0ot zalculated

leg-cransferoed pa-zseters

2ct Difference = diffecence between treatments (A - B) expressed as a percentage

?R>£[ = ANOVA test for significant d4if
(* diiference s stacistizally sigrn |

ferences Setween treatmants
o p<C.C

Twer = power (I) to detect 207 cifferenc - Serween LTEATDens (9IS confidence:

Hea latio = l2Crexp(tess - cefsrence)

27 log tramsioroed parameters crly

cf Treatmert B

23
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Treatment A: C=112-10C
(2 x 650mg, fasted state)

Biostudy 117

(Gw /B77) usydoulwoisoy DWSOD|
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Acetaminophen SR Caplet, 650mg

NDA 19-872
Amendment No. 4

McNeil Consumer Products Company

Scheme A
Graph 1
Clinical Protocol 88-856
125
AN
3 100 - / \Q\O
<
b v /
v C
g i ors{ /o \0
(24 / .O\O'_"O\
ol . — \Q
¢ §J 050 / /. \
@ - .
v / ?
S o2 .
(Y O C-112-7D
¢ Regulor Strength TYLENOL
0.00 , . . - - :
0 1 2 3 " 5 6 7 3
Time (hr)
Graph 2
Clinical Protocol 88-856
2.5
2.00 /><
B « O
= 1.50 /
[0 o4
o
'51.00 4
a
0.50
O Cc-12-7p
= Regular Strength TYLENOL
0.00 r r r ; . T
0 1 2 3 4 5 6 7 8
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Graph 3
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Biostudy 117

(ug/mL)

Filasma Acetominophen

O C-v12-10C
* Reguiar Streagtn TYLENOL
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Time (hr)
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Acetaminophen SR Caplet, 650mg
NDA 19-872

Amendment No. 4

McNeil Consumer Products Company

Scheme B
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NDA: 19872

PRODUCT: APAP SR CAPLETS (NOW EXTENDED RELIEF)

SPONSOR: McNEIL CONSUMER PRODUCTS . .. .

RevimvER:  E bouglas Keamer, 0 (JR (5| AL
SUMMARY OF MEDICAL REVIEW JAN 2 6 1994
EFFICACY

This NDA contained 3 clinical studies in 3 pain models (Dental
Pain, Episiotomy Pain, and Osteoarthritis). The dental and
episjotomy pain studies compared single doses of SR APAP to 2
doses of RR APAP and placebo over 8 hours in 120 patients each.
The dental pain study showed that both products had analgesic
efficacy measured as pain intensity differences and pain relief
scores. While 2 doses of RR APAP were generally comparable to
single doses of SR APAP, RR APAP had a slightly faster onset and
higher peak but a shorter duration of action when compared to SR
APAP. These findings are typical of what would be expected in a
comparison of sustained and regular release products. While the
interpretation of the episiotomy study is confounded by a
substantial placebo effect, the overall contour of the PID and
pain relief curves is similar.

The OA study compared SR APAP (3900mg/day) and RR APAP
(4000mg/day) for 30 days in 197 patients. No differences were
noted between treatments by an analysis of variance. However,
because the study did not have a placebo control,
interpretetation of the results depends on comparison of Q
statistics and effect sizes results from other studies. Such a
comparison reveals that this study has effect sizes for RR APAP
that are consistent with previously successful studies.
Therefore it seems reasonable to conclude that the ANOVA and Q
statistics support the conclusion that the regimens tested are
similar.

SAFETY

The adverse experiences reported in these studies are similar for
both SR and RR APAP. Most of the adverse events were minor. In
many instances they could not be distinguished from intercurrent
illnesses.

LABELING

Dosage: Children 12 years of age and older: 2 caplets every 8
hours. No more than a total of 6 caplets in any 24 hour period.

Indications: Extended Relief Tylenol caplets act quickly to
provide temporary relief up to 8 hours from minor aches and pains
of arthritis, headaches, menstrual cramps, backaches, and from
the discomfort of fever due to colds and flu.



Other: The warnings and other parts of the label are currently

standard.

Issues:

1. An alcohol warning will need to be included in the labeling.

2. In several places in the labeling, the words qucikly or fast
are used to describe the onset of relief from this product.
This should be modified to reflect the p0551b111ty of a
slightly delayed onset of effect observed in the clinical
studies for this product.

CONCLUSIONS:

1. This NDA is approvable.

2.

The labeling issues above need to be addressed by the
sponsor.

RIA //u% J1h

E Dougla%UKramer
Medical Offlcer




DATE: January 25, 1994

NDA # 19872

SPONSOR: McNEIL Consumer Products
PRODUCT: APAP SR CAPLETS

STUDY# 87-746

Reviewer: E Douglas Kramer, MD

APAP SR IN OA OF HIP OR KNEE
SUMMARY
»

This study was a 9 center, entry washout, double blind comparison
of APAP SR caplets vs APAP RR over 4 weeks. There was no placebo
control. Patients had to have at least moderate pain, an
exacerbation during washout, x-ray evidence of OA, a history of
NSAID response, and pain which was exacerbated with motion and
relieved with rest to be eligible. Basic efficacy measures
including pain during the day, pain during the night, pain while
standing, pain while walking, pain while retiring, pain while
standing from a chair, and pain while climbing stairs were
assessed after 1, 2 and 4 weeks of treatment. Of 197 patients
enrolled, 39 did not meet all entry criteria. Because these
patients generally had reasonable evidence of osteoarthritis, the
sponsor was requested to analyse the results of this study in an
ITT analysis with all patients enrolled. Patients in the 2
treatment groups were well matched at baseline. There were no
consistent statistically significant differences between
treatments by ANOVA. Q statistics ranged from 0.92 - 1.10 (QL,
0.65 -0.77, effect sizes 0.82-0.99 for SR 0.78-0.97 for RR) for
endpoints listed above. Changes from baseline for physician and
patient global ratings could not be determined, as these ratings
were not made at baseline.

In the absence of a placebo control, it is not possible to
establish efficacy directly from this trial. However, the effect
sizes of those variables that were measured at baseline are
typical of those found in typical sccessful placebo controlled
OA trials. Thus, it is likely that oK APAP is effective in the
treatment of OA pain and that the finding of no statistically
significant differences between RR and SR APAP is not merely due
to chance.

INTRODUCTION

This study was a 9 center, entry washout, double blind comparison
of APAP SR caplets vs APAP RR over 4 weeks. There was no placebo
control. Patients recieved either RR APAP 1000mg 4 times per day
or SR APAP 1300mg 3 times per day and placebo once per day. They
were evaluated at 1, 2 and 4 weeks of treatment.



STUDY POPULATION

Inclusion and exclusion criteria are listed in table 1.
demographics of the intent to treat population are given in table

2.

Table 1:

The

Inclusion and Exclusion Criteria

Inclusion Criteria

Exclusion Criteria

Affgcted hip or knee (only 1
joint followed per patient)

Lactating or pregnant
females

Pain on motion and weight
bearing. At least moderate
pain required

Active TB, hypertension,
hepatic, renal, convulsive,
malignant, hematological
disease or alcohol abuse.

Painlpartially relieved by
rest i

Significant GI disease or
inability to tolerate po
meds

Minimum of 3 mos of symptoms

Contra-indication to NSAIDS

positive x ray within 12 months

Hx of allergies or rheumatic
diseases

hx of NSAID response

Persons taking possibly
confounding meds (eg
tranquilizers)

exacerbation during washout

Investigational drug in last
4 weeks, intra-articular
steroids in 6 weeks, or
anti-inflammatory/analgesic
medication within 24 hours

Note that 35 patients who were randomized in the study did not

meet the criterion of having pain that was both exacerbated with

motion and relieved with rest.




Table 2: Demographics of OA patients (Intent To Treat
Population)
Characteristic APAP SR APAP RR
N 96 95
Males 28 28
Femdles 68 67
Mean Age 64.7 (32 - 84) 65.5 (39 ~ 87)
Hip 16 16
Knee 80 80
Concomitant Meds 66% __ _____ 65%
day pain 2.5 (0.06) 2.6 (0.06)
night pain 2.5 (0.05) 2.3 (0.07)
standing pain 2.2 (0.09) 2.3 (0.08)
walking pain 2.6 (0.07t) 2.6 (0.1)
ret pain 2.3 (0.09) 2.5 (0.1)
chair pain 2.5 (0.1) 2.6 (0.07)
stair pain 2.9 (0.08) 3.0 (0.08)




Patient participation rates are given in table 3
Table 3: Patient participation by week

DRUG WEEK1 WEEK?2 WEEK4
RR APAP 97 90 84
SR APAP 95 38 84

EFFICACY MEASURES AND STATISTICAL ANALYSIS

Efficacy measures used in this trial are listed in table 4. These
obsenvations were analysed in an intent to treat analysis with
the last observation carried forward following dropout. Note
that 35 patients who were randomized to treatment did not have
pain that was exacerbated with motion and relieved with rest. It
was elected to include these patients in the analysis because
they had met other entry criteria. Differences between drugs
were evaluated with an ANOVA containing terms for treatment,
center, baseline pain and interactions by treatment as
appropriate. Comparisons were made at 1, 2, and 4 weeks and at
end of study. Q statistics were calculated for those variables
which were measured at baseline.



Table 4: Efficacy Measures

Efficacy Measures

Unit of measure

Pain during day 0 - 4 scale
Pain during night 0 - 4 scale
Pain while walking 0 - 4 scale
Pain while retiring/arising 0 - 4 scale
Pai; while standing from chair 0 - 4 scale
Pain while climbing stairs 0 - 4 scale
Pain relief during the day none, a little, some, a lot,

complete (0 - 4 scale)

Pain relief during the night

0 - 4 scale

Patient assess of analgesia

poor, fair, good, very good,
excellent

Patient global assessment

poor, fair, good, very good,
excellent (week 4 or end)

Phys eval of therapeutic resp

worse, none, minimal,
moderate, marked

ext & int rctation

Phys overall eval of response worse, none, minimal,
moderate, marked (week 4 or
end)

ROM:abduction, adduction, degrees

flexion, extension, ext & int '

rotation

Pain during abduction, none, mild, moderate,

adduction, flexion, extension, moderately severe, severe

(0 - 4 scale)

Duration of morning stiffness

minutes

Time to walk 50 feet

seconds




RESULTS
Results of the ANOVA and Q statistics are summarized in table 4.

No differences were found between treatments at 1, 2, or 4 week
evaluations.

Table 4: ANOVA Results Summary

Efficacy Measure Treatment Q statistic
Effect ratio/LL
IlPain during day NONE 0.93/0.65
»

Pain during night NONE 1.00/0.73

Pain while walking NONE 0.92/0.65

Pain while retiring/arising NONE 0.97/0.67

Pain while standing from chair NONE 1.04/0.77

Pain while climbing stairs NONE 1.10/0.77

Pain relief during the day NONE NA

Pain relief during the night NONE NA

Patient assess of analgesia NONE NA

Patient global assessment NONE NA

Phys eval of therapeutic resp NONE NA

Phys overall eval of response NONE NA

Pain during abduction, NONE Range

adduction, flexion, extension, 1.1/0.81 to

ext & int rotation 0.56/0.12. 4
results not
calculable




CONCLUSIONS:

1.

This study provides indirect supportive evidence of the
efficacy of SR APAP in osteoarthritis. In the absence of a
placebo control, the conclusion that the effect sizes Seen
represent efficacy must be based on a historical comparison
of other similar studies. However, such a conclusion seems
reasonable.

,This study provides indirect supportive evidence of the

overall similarity of SR and RR APAP when used as the same
total daily dose. The validity of the finding that SR and
RR APAP are not statistically different depends critically
on the conclusion that this trial demonstrated efficacy.
Once again, in the absence of a placebo control, while such
a conclusion may seem reasonable, it cannot come directly

from the study itself.
7 Bt e >

E Douglas Kramer, MD
Medical Officer




DATE: January 26, 1993

NDA: 19872

PRODUCT: APAP SR CAPLETS
SPONSOR: MCNEIL

STUDY #: 88-856

REVIEWER: E Douglas Kramer, MD

APAP SR IN POST OPERATIVE DENTAL PAIN

SUMMARY

The study was an 8-hour, single-center, post-operative, double-
blind, placebo-controlled dental pain study following 3rd molar
extrdction in 120 patients who experienced at least moderate
pain. A single dose of APAP SR Caplets was compared to 2 doses
of APAP RR caplets and 2 doses of placebo over 8 hours. Patients
in each treatment group were well ratched at baseline. Ratings
of pain intensity, and pain relief, were made at 0, 0.5, 1, 2, 3,
4, 4.5, 5, 6, 7, and 8 hours, along with time to onset and time
to rescue. Data was analysed by carrying forward the last
observation prior to rescue or baseline, whichever was worse.
Calculations were done by the sponsor were spot-checked. Results
showed that both active drugs provided statistically
significantly more pain relief compared to placebo for up to 6
hours (measured by PID and RELIEF scores).

Notable differences were present between SR vs RR products in a
manner consistent with a longer duration of action of the SR vs
the RR product: 1. PID for SR was >placebo at 4 and 4.5 hours
when RR was not. 2. Relief for SR was significantly > placebo
at 3 and 4 hours while RR was not. In addition, there were
trends in differences between SR and RR products that were
typical of what would be expected in a comparison of SR and RR
products. For example, RR APAP provided more rapid onset and
higher peak of effect than SR APAP, but not significantly so.

This study provides substantial evidence of analgesic efficacy of
SR APAP caplets. SR APAP is typical of a sustained release
preparation in that a single dose has a longer duration of action
than KR APAP and a slightly longer time to onset of effect
compared to the RR preparation

INTRODUCTION

The study was an 8-hour single-center, post-operative, double-
blind, placebo-controlled, dental pain study following 3rd molar
extraction of 1 - 3 teeth in 120 patients. Observations of
pain intensity and pain relief were made at 0, 0.5, 1, 2, 3, 4,
4.5, 5, 6, 7, and 8 hours. The first hour of observations were
made in the clinic followed by 7 hours of outpatient observation.
Treatments are listed in table 1 and the demographics of the
study population are listed in table 2.
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table 1: Treatment Groups for dental pain study.

Treatment Group Rx at time = 0 hr Rx at time = 4 hr
APAP RR 650mg x 1 caplet 650mg x 1 caplet
placebo x 1 placebo x 1
APAP SR 650mg x 2 caplets placebo x 2
Placebo placebo x 2 placebo x 2
Table 2: Demographics of all patients enrolled (N=120)
»
characteristic | SR APAP RR APAP Placebo
N 40 40 40
% women 55% 57% 60%
% white 92% 85% 85%
mean age (sd) 24.4 (6.3) 24.3 (5.1) 25.1 (5.1)
range (17 - 46) (16 - 37) 16 - 36
mean procedure | 7.5 (2.4) 8.5 (3.4) 9.2 (3.7)
time --
minutes (sd) (5 - 13) (5 - 20) (3 - 20)
range
trauma 15/18/7 15/13/12 12/18/10
(mild/mod/sev)
# extractions 1.8 (0.41) 1.7 (0.46) 1.9 (0.38)
(1 - 2) (1 - 2) (1 - 3)
baseline pain 27/13/0 27/13/0 23/15/2
(mod/mod-
sev/sev)

EFFICACY MEASURES AND STATISTICAL ANALYSIS:

Data were analysed in an intent to treat fashion, carrying
forward the last observation of patients who took rescue
medication. Analgesic measures were analysed by an ANOVA at each
time point. The model contained terms for treatment, initial
pain and treatment by initial pain as appropriate. Patients
with moderately severe and severe pain were pooled for this
analysis. For times with a significant treatment effect,
individual treatments were compared with Fisher's LSD. Median
time to onset was analysed nonparametrically and by interpolation
to the time when PRID=1. Duration of effect was analysed by the
Kaplan Meier estimated survival function.

11



RESULTS:
1. Populations for statistical analysis:
A total of 120 patients were enrolled. The six patients listed

in table 3 were excluded from all or part of the efficacy
analysis:

Table 3: Exclusions from the efficacy analysis

ID _ I RX Excluded Analyses Reason Onset/

# rescue

35 Pla | Summary Measures, Time to Rescued @ N/Y
Rescue, Onset, Global, 30min
Individual comparisons

78 Pla Summary measures, Time to 2nd dose @ N/Y
rescue, Global, Individual 1.1 hr
comparisons

61 RR Summary Measures, Individual Slept from Y/N
comparisons 4.5 - 8 hr

73 RR Summary Measures, Time to 2nd dose Y/Y
rescue, global @2.3 hr

24 SR Summary Measures, Time to 2nd dose Y/N
rescue, global, Individual 82hr; slept
comparisons 2 -7 hr

5 Pla | Global no rating Y/Y

provided

12



2. Efficacy Summary
Endpoint SR APAP RR APAP Placebo Overall "
p
Median 61.5 A | 43.5 A | 240 B 0.0068
onset (30 - 240) (30 - 240) (48 - 240)
(min)
stopwatch
method (95%
CL)
»
mean OPAR 16 AB | 14 A | 26 B
PRID (12 - 23) (11 - 20) (18 - 44)
method
(95% CL)
Duration(h | 7.8 Al17.4 A 6.0 A
r) (5 - 8+) (3.2 - 8+) (2.7 - 8+)
(95% CL)
MAXPID’ 1.2 (0.16)A | 1.3 (0.16)A [ 0.7 (0.12)B 0.0003
(SEM)
MAXPAR 2.6 (0.21)A | 2.7 (0.22)A | 1.5 (0.21)B 0.0002
(SEM)
SPID’ 4.5 (1.3) A |4.4 (1.2) A 0.5 (1.1)B 0.0080
(SEM)
TOTPAR 12.6 (1.6)A | 12.3 (1.7)A | 6.9 (1.5)B 0.0195
(SEM)

Treatments with the same letter are not statistically different
from each other.
A significant interaction (p<0.2) was present for treatment by
Mean values in the table are for all patients.
Results of pairwise comparisons are for patients with severe and

initial pain.

moderately severe initial pain.

moderate initial pain did not differ from placebo.
3. Analgesic Efficacy

A. PID

Results for patients with

Overall, there is a treatment effect for PID from 1 hour through

6 hours.

Except at 4 hours, there is a significant interaction

with the severity of baseline pain, and treatment effects that
are seen in the overall popoulation are due to patients with
moderately severe an’ . evere baseline pain and not to patients

with moderate baseline pain.

RR APAP differentiates from placebo at 1 hour - 3 hours.
hours it is not distinguishable from placebo.
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experience less of an increase in PID following the second dose
compared to the first and RR differentiates from placebo again at
5 and 6 hours.

SR APAP differentiates from placebo from 1 hour through 6 hours.
At 5 hours, this difference is seen only in patients with
moderately severe and severe initial pain.

Overall, RR and SR APAP are statistically different from each
other at 4, 4.5, and 5 hours. As would be expected from a
comparison of SR and RR formulations, SR is better than placebo
at 4 and 4.5 hours, where RR is not; it is not different from
placebo at 5 hours where RR is (after the second dose); and both
treatments are different from placebo at 6 hours where the order
of the treatments is again reversed with RR> SR (Figure 1). 1In
addition, RR peaks slightly earlier and slightly higher than SR.

B. RELIEF

Overall, there is a treatment effect for relief from 1 hour
through 4 hours that has no interaction with baseline pain.

RR APAP is significantly better than placebo at 1 and 2 hours
while SR APAP is significantly better than placebo from 1 to 4
hours. (Figures 4 - 6)

RR and SR APAP are not statistically different from each other at
any time during the study.

4. Onset of relief

Time to onset of relief gave different results by different
methods. The stopwatch method for onset of meaningful relief
showed both active drugs with median times to onset significantly
less than placebo. RR APAP was more rapid in onset than SR APAP,
although not significantly so. As measured by the time when PRID
reaches 1, RR APAP was significantly more rapid than placebo and
SR APAP was not different from either RR APAP or from placebo.

In addition, RR APAP tended to peak slightly earlier and higher
than SR APAP in PID and RELIEF, but not significantly so.

5. Duration of relief

As measured by the time when 50% of patients remedicated, neither
active treatment was significantly different from placebo.

6. Other measures

Both active drugs were significantly better than placebo for the
summary measures TOTPAR, MAXPAR, and GLOBAL. SPID and MAXPID
showed both active drugs to be significantly better than placebo
for patients with moderately severe or severe pain. SR APAP was
better than placebo for number of hours with pain 1/2 gone
whereas RR APAP was not.

14



CONCLUSIONS:

1.

This study provides substantial evidence of efficacy for SR
APAP vs placebo in a dental pain model.

Differences between SR APAP and RR APAP are few and are
small in magnitude where they exist. Differences that do
appear between these products, most likely reflect real
differences between regular and sustained release

iformulations in terms of onset, duration and peak of effect.

s ﬁ’w/i //éﬂl/bt,\ A

E Douglas Kramer, MD
Medical Officer
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DATE: January 26, 1993

NDA: 19872

PRODUCT: APAP SR Caplets
SPONSOR: MCNEIL

Study #: 88-857

Reviewer: E Douglas Kramer, MD

Tylenol SR Caplets in Episiotomy Pain
SUMMARY

The study was an 8 hour 2-dose, 2-center, randomized, parallel
compgrison of APAP SR, APAP RR, and placebo in the treatment of
pain following episiotomy in 123 patients. At least moderate pain
was required at time of medication. Pain intensity and pain
relief were measured at 0.5, 1, 2, 3, 4, 4.5, 6, 7 and 8 hours
along with time to onset and time to remedication. For analysis,
patients with moderately severe and severe initial pain were
pooled and were analysed with ANOVA by initial pain and
investigator using the last observation carried forward prior to
rescue. The sponsors results were spot-checked. There was
little separation between treatments in PID and RELIEF with both
active drugs separating from placebo at only 4, 4.5 and 6 hours
(PID) and at 4.5 - 7 hours (RELIEF). RR but not SR APAP
differentiated from placebo in onset by stopwatch, while no
treatments differed in terms of onset by PRID. Both active
medications were superior to placebo in terms of summary
analgesic measures (SPID and TOTPAR).

This study showed evidence of analgesic efficacy in only a few
measures, with different measures of the same outcome (eg onset
by stopwatch vs PRID) inconsistent. There are two possible
reasons for this: First, patients with moderately severe and
severe initial pain tended to do less well than patients with
only moderate initial pain. Second, investigator Cooper's
patients (N=75) often had substantial placebo responses, with
mean placebo response at times being better than active drug.
Investigator Mcquarrie's results, in contrast, gave results which
were more internally consistent of what might be expected in an
analgesic trial comparing RR and SR products.

overall, this study provides some evidence of analgesic efficacy
in both RR and SR APAP. The weaknesses in the evidence most
likely result from substantial differences between investigators
in the degree of placebo response.

INTRODUCTION:

The study was an 8 hour 2-dose, 2-center, randomized, parallel
comparison of APAP SR, APAP RR, and placebo in the treatment of
pain following episiotomy in 123 patients. At least moderate pain
was required at time of medication. Pain intensity and pain
relief were measured at 0.5, 1, 2, 3, 4, 4.5, 5, 6, 7, and 8
hours. Medication was given at 0 and 4 hours as described in
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table 1. Demographics for the study population are given in
tables 2 and 3:

table 1: Treatment Groups for episiotomy study.

Treatment Group Rx at time = 0 hr Rx at time = 4 hr
APAP RR 650mg x 1 caplet 650mg x 1 caplet
: placebo x 1 placebo x 1
APAP SR 650mg x 2 caplets placebo x 2
Placebo placebo x 2 placebo x 2

»
Table 2: Demographics of all patients enrolled by treatment
group (N=123)

characteristic | SR APAP RR APAP Placebo
N 41 41 41

% white 88% 85% 88%

mean age (sd) 26.6 (4.8) 26.9 (6.1) 26.9 (4.6)
range (15 - 40) : (15 - 41) (20 - 36)
mean procedure | 142 (160) 71 (83) 133 (167)
time --

minutes (sd) (4 - 550) (6 - 310) (8 - 645)
range

trauma 22/17/2 19/20/2 19/19/3
(mild/mod/sev)

baseline pain 36/5/0 31/9/1 29/11/1
(mod/mod-

sev/sev)

There are no significant differences between treatment groups in
any baseline measures.
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Table 3: Demographics of all patients enrolled by investigator
(N=123)
characteristic | Jay Cooper McQuarrie p value
N 75 48
% white 81% 96% 0.034
mean age (sd) 27.1 (5.86) 26.4 (4.5) NS
range (15 - 41) (18 - 36)
mean procedure | 22 (15) 219 (150) 0.0001
timé --
minutes (sd) (4 - 91) (23 - 645)
range
trauma 54/18/3 6/38/4 0.001
(mild/mod/sev)
baseline pain 57/16/2 39/9/0 NS
(mild/mod/sev)

EFFICACY MEASURES AND STATISTICAL ANALYSIS:

Analgesic measures were analysed by an ANOVA at each time point
The worse of the last observation or baseline was carried forward
following rescue. The model contained terms for treatment,
center, initial pain, treatment by initial pain, and treatment by
center as appropriate. For times with a significant treatment
effect, individual treatments were compared with Fisher's LSD.

Onset and duration of effect were analysed by survival

techniques.
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RESULTS:

1.

Patient populations

A total of 123 patients were enrolled in the study by 2 PI's and

5 subinvestigators.

are listed in the following table:

Patients excluded from the efficacy analysis

Table 3: Exclusions from the efficacy analysis
IIID RX Excluded Analyses Reason Onset/
# rescue
32 RR all rescue at N/Y
v 0.6h
126 SR all rescue at N/Y
0.6h
53 RR PID, PREL, PRID, SUMMARY MEAS, | rescue at Y/Y
GLOBAL, TIME TO RESCUE, A- 2h for non
DURPAR epis pain
132 RR PID, PREL, PRID, SUMMARY MEAS, | rescue at Y/Y
GLOBAL, TIME TO RESCUE, A- 4.5h for
DURPAR non epis
pain
73 RR PID, PREL, PRID, SUMMARY MEAS, | did not Y/Y
GLOBAL, TIME TO RESCUE, A- take 2nd
DURPAR dose
23 SR PID, PREL, PRID, SUMMARY MEAS, | did not Y/N
GLOBAL, TIME TO RESCUE, A~ take 2nd
DURPAR, ONSET BY STOPWATCH dose
74 PLA PID, PREL, PRID, SUMMARY MEAS, | 2nd dose Y/Y
GLOBAL, TIME TO RESCUE, A- 3.4 h
DURPAR
83 PLA PID, PREL, PRID, SUMMARY MEAS, | 2nd dose Y/Y
GLOBAL, TIME TO RESCUE, A- 3.3 h
DURPAR
102 PLA | PID, PREL, PRID, SUMMARY MEAS, | 2nd dose Y/Y
GLOBAL, TIME TO RESCUE, A- 2.0 h
DURPAR
86 RR PID, PREL, PRID, SUMMARY MEAS, | 2nd dose Y/Y
GLOBAL, TIME TO RESCUE, A- @1.6 h
DURPAR
88 RR PID, PREL, PRID, SUMMARY MEAS, | 2nd dose @ Y/Y
GLOBAL, TIME TO RESCUE, A- 2.8 h
DURPAR
98 SR PID, PREL, PRID, SUMMARY MEAS, | 2nd dose @ Y/N
GLOBAL, TIME TO RESCUE, A- 5 h
DURPAR
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57 SR GLOBAL No rating Y/N
provided
71 RR GLOBAL No rating Y/N
provided
9 PLA ONSET BY STOPWATCH No rating N/N
provided
15 PLA ONSET BY STOPWATCH No rating N/Y
provided
39 SR ONSET BY STOPWATCH No rating N/N
> provided
47 RR ONSET BY STOPWATCH No rating N/N
provided
2. Efficacy Summary:
Endpoint SR APAP RR APAP Placebo rx p
value
Median onset 57 B |32 A |47 B 0.0931"
(min) (28 - 111) (24 - 50) (25 - 240) || 0.0196%
stopwatch
method (95% CL)
mean OPAR PRID | 13.6 A 13.8 A 13.6 A
method (11 - 20) (11 - 18) (11 - 19)
(95% CL)
Duration (hr) 8+ A | 8+ Als.e A [ o.0112"
(95% CL) (7.5 - 8+) (8+ - 8+) (3 - 8+) 0.0104°
SPID (SEM) 6.2 (0.9) A |7.0 (1.1) A |3.5 (1.1)B "
TOTPAR (SEM) 15.6 (1.5)A | 16.8 (1.8)A | 10.7(1.5)B

Treatments with the same letter are not statistically different
Values without letters did not have an overall

from each other.

signiticant p value for treatment.

to remedication.

Generally,

wilcoxon test of median time

log rank test of median time to remedication.

investigator effects were common and highly

significant, but significant interactions with treatment were

few.
interval,
1nfrequent

3. Analgesic efficacy

A. PID
Overall,
4.5,
than

and 6 hours.
placebo but not different from each other at these times.

Initial pain was commonly significant in the first dosing
but significant interactions with treatment were
Results for individual measures are reviewed below:

significant treatment effects for PID were found at 4,

Both RR and SR APAP were significantly better
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These differences were independent of investigator and the
patient's level of initial pain. (Figure 1).

B. RELIEF

Significant treatment effects for RELIEF were found at 4.5
through 7 hours. Both RR and SR APAP were significantly better
than placebo but not different from each other during this
period. (Figure 2).

4. Onset of relief

Neither active drug consistently outperformed placebo in time to
onset of pain relief. As measured by the time after dosing when
PRID,reaches 1, all 3 treatments had an onset of relief of 13 -
14 minutes. As measured by the stopwatch method, RR APAP (median
onset at 32 minutes) was better than placebo (median onset at 47
minutes) and SR APAP (median onset 57 minutes). SR APAP was not
different from placebo.

5. Duration of relief

Duration of relief as measured by median time to rescue is > 8
hours for both SR and RR APAP which is significantly longer than
placebo at 5.5 hours. This is relfected in the number of
patients who did not remedicate in 8 hours (SR=66%, RR=69%, and
placebo=39%).

6. Other Measures

For MAXPID, investigator McQuarrie's patients had a significant
treatment effect for both active drugs. MAXPAR was marginally
significant (p=0.056), also with both active drugs > placebo.
SPID also showed both active treatments > placebo. Treatment
effects were observed for PRID from 4 - 6 hours, with both active
drugs being > placebo from 4.5 - 6 hours. At 4 hours this effect
was due solely to McQuarie's SR APAP patients.

CONCLUSIONS:

1. This study provides little evidence of the efficacy of SR
APAP.

2. It is difficult to determine the magnitude of any

differences between RR and SR products in this study, but
they appear to be similar to the Dental Pain study.

Z. %V/‘A ///M v IMan

E Douglas Kramer,
Medical Officer
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DATE: January 25, 1994

NDA: 19872

SPONSOR: v McNeil Consumer Products
PRODUCT: APAP SR CAPLETS
REVIEWER: E Douglas Kramer, MD

SAFETY REVIEW

This review concerns safety data from the OA, Dental pain and
Episiotomy studies in this NDA.

OA Study.

This §tudy compared 3900mg SR APAP to 4000mg RR APAP daily for 1
month. Adverse experiences reported were generally minor and
comparable for both drugs studied. It is difficult to ascribe
them to the drug rather than intercurrent illness in a long term
study. Adverse experiences are summarized in table 1.

Table 1: Adverse experiences

SR APAP RR APAP
Total Patients 96 96
Total patients with | 40 33
AE's
Total AE's reported | 74 83
Digestive AE' 36 33
Whole Body AE 14 19
Cariovascular AE 5 5
MILD severity 35 30
MODERATE severity 23 19
SEVERE severity 2 0
Not Related to Rx 14 34
Remote Related to 1 0
Rx '
Poss Related to Rx 28 19
Probable Related to | O 0
RX
Definite Related to | 2 3
Rx

GI AE's included Nausea, diarrhea, constipation, dyspepsia and
vomiting. For SR there were 12, 5, 4, 5 and 0 cases and for RR
there were 6, 8, 0, 9, and 1 cases respectively of these
complaints.
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Many of the adverse experiences reported were either in the
context of possibly related symptoms (eg fatigue, fever and
diarrhea) or were potentially explicable on the basis of the
subject's history (eg neck pain in a patient with OA of the

cervical spine).

Six SR patients and 3 RR patients withdrew from the study because

of adverse experiences. In only 1 instance (nausea in an APAP SR

patient) was this felt to be definitely related to the study

drug.

Dental pain and Episiotomy Studies

»
These studies were 2 dose 8-hour studies comparing SR APAP, RR
The rates of adverse experience were

APAP and placebo.
comparable for RR APAP,

shown in tables 2 and 3.

SR APAP and placebo in these studies as

Table 2: Dental Pain AE's
RR SR PLACEBO
Total patients | 40 40 40
Total AE 7 5 6
AE Drop-outs none none none
Max AE mild mild mild
Severity
Drug relation unknown poss—-unknown unknown
Table 3: Episiotomy Pain AE's
RR SR PLACEBO
Total patients | 41 41 41
Total AE 1 3 0
AE Drop-outs none none NA
Max AE moderate moderate NA
Severity
Drug relation Unknown Remote-unknown | NA

SUMMARY:

The safety data from these studies reveals, for the most part,

minor complaints, many of which are possibly not related to the
study drug or which are potentially explicable as part of other
conditions (eg intercurrent infections).
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CONCLUSIONS:

1. Ooverall, the safety profile of the SR and RR forms of APAP

is similar.
- éZkﬂAL )é%ué“-liﬁﬁ

E Douglas Kramer,
Medical Officer

| W it

v

32



