These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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Summary Basis of Approval
REVISED 6-21-85%

MDA 13-609 Drug Generic Name:

Auranctin

Applicant:
Saith Kline & Prench Laboratories Drug Trade Name:
Philadelphia, PA 19101 Ridaura

I.

II.

Indications for Use:

'Ridaura’ is indicated in the managenent of adults with active
classical or definite rheumatoid arthritis (ARA criteria) who have an
insufficient therapeutic response to, or are intolerant of, an
adequate trial of full doseas of one or more nonsteroidal
antiinflammatory drugs. ‘'Ridaura' should be added to a comprehensive
baseline program, including non-druyg therapies.

Unlike antiinflammatory drugs, ‘Ridaura’ does not produce an
immediats response. Therapeutic effects may be seen after three-four
msonths of treatment, although improvement has not been seen in some
patients before six months. When cartilage and bone damage has
slready occurred, gold cannot reverse structural damage to joints
caused by previous diseass. The greatest potential benefit occurs in
patients with active synovitis, particularly in its early stage.

In controlled clinical trials, 'Ridaura’ was associated with fewer
dropouts due to adverse reactions, while parenteral gold was
associated with fewer dropouts for inadequate or poor therapeutic
effect. Physicians should consider these findings when deciding on
the use of 'Ridaura' in Dpatients who are candidates for chrysotherapy.

Dosage_form, route of administration and_recommended dosage:

The usual adult dosage of 'Ridaura’ is 6 ng daily, given either as 3
g twice daily or 5 mg once daily. Initiation of therapy at dosages
exceeding 6 mg daily is not recommended, being associated with an
increased incidence of diarrhea. If response is inadequate after six
aonths, an increase to 9 mg (3 mg three times daily) may be
tolerated. If response remains inadequate after a three-ponth trial
of 9 mg daily, 'Ridaura' therapy should be discontinued. Safety at

dossges exceeding 9 mg daily has not been studied.

Dosage recommendations and indications for use in children have not
been established.

‘Ridaura' is available in oral form as capsules containing 3 ag
auranofin.
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111, lhnutnctm':l_r_g and Control:

Manufacturing and CLatrols

Satisfactory information is provided for manufacturing and
controls of new druy substance and the dr:gy product.

Stability

Data support expiration dating for a period of 36 months for the
drug product.

Methods Validation

mommmunmmmmmmm
pProduct have been validated and are suitable for requlatory and
controls pwrposes.

Labelling

The "lbw‘SQpliod' section and "Description” section of the
package insert are adequate from ortrols viewpoint.

Establishment Inspection

The firm is in compliance with the Current Good Manufacturing
Practice Regulations. This conclusion is based on an inspection
conducted September 4-~20, 1984.

Environnental Ispact Analysis Report

An EIAR has been submitted and judged to be satisfactory.
Bioavailabilii_:x Requirement

The firm has provided data demonstrating that mean blood gold
cancentrations are proportional to dose and have met the
bicavailability/biocequivalence requirements for this application.

Iv. Pharmacology:

Auranofin is =i crally administered gold campound which has
anti-arthritic activity. Its mechanism of action is unknown.

In several in vivo experimental animal models and in vitro tests
of inflammatory cell function, auranofin reduced the
inflaxmatory response. Various experimental studies have shown
coniition-depenient imamoregqulatory effects of auranofin on
humoral and cellvlar immmity.
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B.

The acute oral LDgg for auranofin is 310 mg/kg in adult aice
and 265 mg/kg in adult cats.

In three month studies in rats (given oral auranofin doses of
3.6, 12 and 36 ng/kg/dey) and in dogs (given oral auranofin
doses of 1.8, 7.2 and 18 ag/kg/day), the main toxic effect was
decreaded body weight. Dose-related diarrhea and mild anemia
als0 occarred in both species in the mid and high dose groups.
Additionally, salivation and red.ced serus alkaline phosphatase
activity occurred in rats and emesix was observed in dogs.

In a 12-month study. rats treated with auranofin at 23 8g/kg/day
(192 times the human dose}! developed tumors of the renal tubular
epithelium, whereas those :ireated with 3.6 mg/kg/day (30 times
the human dose) did not,

In a 24-nonth carcinogenicity study in rats, animals treated
with auranofin at 0.4, 1.0 or 2.5 mg/kg/day orally (3, 8 or 21
times the huma: dJdose) or gold sodium thiomalate (G5T) at 2 or 6
#9/k9 injected twice weekly (4 or 12 times the humian Jose) were
compared to untreated cnntrol anisals. Malignant renal
epithelial carcinomsr as well as renal adenomas, renal tubular
cell karyomegaly and cytomegaly were significantly increased in
animals receiving 1.0 or 2.5 mg/kg/day ~f auranofin. Similar
findings were seen in animals receiving gold sodium thiomalate
at 2 or 6 mg/kg twice weekly except for the carcinomas which
were reported only at 6 mg/kg.

In an 18-month carcinogenicity study in mice giver oral
auranofin at doses of 1, 3 and 9 mg/kg/day (8, 24 &nd 72 times
the human dose), there was an increase of benign hupatomas (p =
+02) among high dose treated males. Applicant will cubmit an
anlysis of mid-dose and low-dose liver tissues from the mcuse
carcinogenicity study.

In a one year study in dogs (given oral doses of up to 6
ng/kg/day), dose-related emesis, soft stools, salivation,
subclinical anemia and hyperplasia of the thyroid glands
occurred. The sponsor is conducting a seven-year
carcinogenicity study in dogs.

In the mouse lymphoma forward mutation assay, auranofin at high
concentrations (313 to 700 ng/ml) induced increasss in the
nutation frequencies in the presence of a rat liver aicrosomal
preparation. Auranofin produced no mutation effects in the Ames
Test (Salmonella), in the in vitro aasay (Forward and Reverse
Mutation Inducement Assay with Saccharomyces), in the in vitro
transformation of BALB/T3 cell mouse assay or in the Dominant

Lathal Assay.




Page 4 - NDA 15-589

D. In reproductive studies, prejnant rabbits given auranofin at
doses of 0.5, 3 or 6 mg/kxg/day (4.2 to 50 times the humn dose)

; had impaired food intake, decreased maternmal weights, decreased

. fetal weights and an increase above controls in the incidence of

-, resorptions, abortions and congenital abnormalities, mainly

| abdominal defacts such as qazirochisis and ubilical hernia.

Pregnant rats given 5 mg/kg/day (42 times the human dose) of

) auranofin had an increase above omntrols in the incidence of
resorptions and a decrease in litter size and weight linked to
mternal toxicity. No such effects were found in rats given 2.5
mry/kg/day (21 tiwss the human dose).

Pregnant mice given auranofin at a dose of 5 mg/kg/day (42 times
the human dose) had no teratogenic =£fects.

* E. Llabelling is adequate from the standpoint of pharmacology.
V. Madical:

Auranofin is an oral form of gold for long-term therapy in rheumatoid
arthritis patients. The gold in auranofin is cocrdinately bonded to
a phosphorous fram triethylphosphine and the sulfur of acetyl

b thioglucose. Although the native structure of auranofin may affect

' the shearption of gold and its partitioning among blood companents

f (red cell vs. plasma protein binding), intact auwranofin is not
detected in the blood, and the presumed active moiety is the gold
itself.

Auranofin has been investigated in 4,734 patients ir 78 study . (22
studies, 2,474 patients in the U.S.: 56 studies, 2,310 patier in
foreign studies). The studies are sumarized in varying dot in
the parts that follow. All studies have been done in patients with
rheumatoid arthritis because the potant al heavy metal toxicity of
auranofin precluded the tuge of normal volunteers. In Section A,
pharmacokinetic studies are described, as well as 2 dose ranging
stixiies. The 2 dose ranging studies and the 3 studies providing the
best data concerning effectiveness are presented in section B in more
detail s0 that differences in results, i.e., % responders, dropouts
for lack of efficacy, etc., can be put into same clinical
perspective. The less definitive (syportive) studies are divided
into US and fareign studies and are presenteC in tabular form in
section C. Differences between the more definitive studies and the
supportive studies are discussed in section B, rather than C.

All patients entered into auranofin clinical trials had to have
active, classical or definite, adult-onset rheumatoid arthritis
meeting the diagnoetic criteria of the American Fheumatism
Association. Patients were to be on an adequate therapeutic dose of
salicylates and/or another nonsteroidal anti-inflammatory drug
(NSAID) without having attained a campletely satisfactory response.

e f

[
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This NSAID regimen was to be maintained throughout the double-blind
comparative phases of auranofin clinical trials. The majority of
protocols permitied cancaomitant use of maintenance dose stercids (up
to 7.5 mg/day of predniscne or its equivalent for fesmles and 10
ng/day for males). Patients wh> had previously exhibited heavy metal
toxicities or had clinical or laboratory evidence of serious
concamitant disease were excludel. Concmmitant use of other second
line therapies such as penicillamnine, levamisole and
hydroxychloroquine were prchibited. Where previous use of these
agents, anti-necplastic agents, or parenteral gold therapy was
allowed, a wvashout period rarging from 3 to 6 months was required.
Women of child bearing potent.ial were required to practice a
clinically accepted method of contraception. Pregnant or lactating
women were axcluded from these trials.

Although the choice of measurement instruments varied among
protocols, rheumatoid activity evaluation generally included the
following: Clinical: number of tender joints. number of swollen
joints, severity of pain, duration of morning stiffness, time to
onset of fatigue, grip strength and a global evaluation by the
physician and/or patient; Laboratory: erythrocyte sedimmntation
rate oxr C-reaction protein, immmoglobulin levels (IgA, IgG, IgM) and
rheumtoid factor.

For the purpose of evaluating effectiveness, the number of tender
joints, nunmber of swollen joints, severity of pain, the glcbal
agsessment by the physician and/or patient, and withdrawal rates for
_nsufficient therapeutic effect were considered to be the primary
efficacy parameters. ‘

Safety parameters (laboratory tests) and on-therapy events were |
recorded at each clinic visit and also evaluated by the investigators

as to severity and probalility of being adverse drug reactions. ¥For

the purpose of evaluation of adverse effects, all anr-therapy events \
were considered rather than limiting the analysis to those events

considered drug related by the investigators.

A. Special Studies

Pharmacokinetica:

In rats and dogs, using 32p, 355, and 195au labeled |
auranofin, no intact auranofin was foumd in blocd. Gold was |
found mostly bound to red blocd cells and plasma proteins. The
phosphcrous moiety was excreted in the urine as
triethylphosphine oxide. The sulfur moiety is presumed to be
acetyl thiocglucose. The active moiety is presumed to be gold,
and the possibility of pharmacological effects of the other two
moietieg has not been studied.
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The pharmacokinetics of auranofin were exaninad in 6 rheumatolid
arthritis patients. A single 6 mg (1.75 mg Au) dose of a
solution of Aul95 radiolabeled auranofin resulted in peak
plasma gold concentrations of 0,039 to 0.11 mcg Ay/ml in 1.5 to
2.5 how 5. Approximately 25% of the gold was absorbed. By day
10 post-administration, 77% of the administered gold had been
eliminazed. At the end of six months, approximately 1008 of the
{nitially administered gold had been eliminated; approximately
60% of the absorbed gold (158 of the administered dose) was
excreted in urine, the remainder was axcreted in the feces.
Total-body comting showed that only 0.4%3 was retained in the
body at six months. The mean plasma terminal half-life wvas 17
days (range 11 to 23 days: N=5), while the mean total-body
terminal half-1ife was 58 days (range 30 to 78 days; Na5).

When a second single 6 mg dose of a solution Aul95 radiolabled
auranofin was adminstered following six months of therapy with
wlabeled auranofin, 3 mg b.i.d., the mean plasma terminal
half-life was 26 days (range 21 to 31 days; N=5), while the mean
total-body terminal half-life was 80 days (range 42 to 128 days;
N=5).

The bioavailability of the auranofin tablet formulation was

od with that of a dilute alcanol solvtion of
195A-auranofin in 11 patients with rheumatoid arthritis.
Based on the first seven day blood gold levels, the
bicavailability of auranofin in tablet formulation was 81.5% of
auranofin administe.ed in solution. The bicavailability of
auranofin in tablet formulation based on the area under the
blood gold concentration curve was 82.3% of auranofin
adninistered in solution. Urine and fecal recoveries of
non-radicactive/radioactive gold in 96 hours after dosing were
0.843 and 1.043 respectively.

In clirical studies, stondy-state blood gold levels were
achieved in approximately 3 months, consistent with the serum
half-life of about 3 weeks. On 6 mg/day at 3 months, mean blood
gold levels were 0.62 * 0.195 ug/ml (n = 91 patients); at 6
mnths they were 0.68 + 0.452 ug/ml (n = 63 patients). Mean
blood gold levels were proportional to dose; however, no
correlation between blood gold levels and safety or efficacy Jas
been established.

The results of the small pharmacckinetic studies {(only 5 RA
patients) suggested that elimination half-life may increase a
bit above the single—dose level with cont auranofin
therapy. On the other hand, wider experience (in 60 ~ 90 RA
patients) during clinical trials showed that the steady state
blood gold levels achieved at about 3 months of auranofin
therapy remained at essentially the same level after 6 months of
continuing therapy, vhich is reassuring, suggesting that there
is no time-dependent change in gold kinetics.
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Dose Ranging Studies:

Auranofin protocols 14 and 15 were double-blind ¢

studies. In Protocol 14, auranofin doses of 1 my/day and 9
ny/day were administered in an attempt ::0 ascertain the lowest
effective as well as the highest tolerated dose. One Mmdred
thirty-eight patients entered the study with 71 patients bu! g
rarﬂo-iadtotholq/dnygrupuﬂﬂpaﬁmutoﬂu9-;/&y
group. Protocol 15 was designed to compare auwranofin at a dose
of 2 ug/day to a dose of 6 my/day. Two hundred seventy-three
patimnts entered the study with 134 patients randomized to tha 2
u3/day dose grow: and 139 to the 6 mg/day dee group. Patienta
entering these protocols were required to meet the general
inclusion/exclusion criteria and were evaluated according to the
efficacy criteria described above (pp. 4-5). If int:clerable
adverse events occurred, the drug could be discont 'mued
tesporarily or the dosage .educed. If, after at . viit three
mnths of therapy, the investigator felt that there was an
insufficient therapeutic response, the double-blind code could
be broken and the low dose groups could be increased.

Table 1

Baseline (haracteristics of Patients
Enterad into Protocols 14 and 15

Protocol 14 Protocol 15
Auranofin Auranofin

1 ny/day 9 mg/day 2ng/day 6 mg/day

I 2 3 3 2
II 48 49 105 113
111 18 14 A 21
M.8. 3 1l 2 3
Stage Class
1 6 7 36 37
11 41 k2 72 68
III 15 19 21 26
v 0 0 0 1l
MN.S. 9 3 5 7
Buseline Averages of Primary Efficacy Parameters
Nurber of Tender Joints 28.5 31.5 21.9 22.6
Nurber of Swollen Joints 17.5 15.3 18.8 19.5
Severity of Pain 5.7 5.8 4.3 4.6

(10 om line with 10 =

severe pain)

N.S. = Not Stated

[
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In protocol 14, patients in both dose groups of aurancfin were
sinilac with respect to sex distribution, age, dxation of
diseasy, nimber of patients on a maintenance dose of steroids
and finctional class and anatomical stage distributizns. Both
drug groups were also similar with respect to the baseline
values of the primary efficacy parameters (Table 1).

More patients in the 1 mg/day growp, 578 (32/56), broke their
codes for insufficient therapeuti. effect than in the 9 ng/day
growp, 33% (20/60). In contrast, more patients in the 9 ng/day
group 28% (17/60) had their dosage altured dun to adverse events
than in the 1 mg/day group 78 (4/56). The major adverse events
were diarrhea and rash. Diarrhea was dose~dependent.

Thirty-six percent (20/56) of the patients on 1 my/day of
auranofin and 398 (23/60) of the patients on 9 mg/day of
auranofin were able to complete a 6 month double~blind course of
therapy. This study showed that neither 1 mg/day nor 9 ng/day

In protocol 15 patients in both dose growps of auranofin were
similar with respect to sex distribution, age, duration of
disease, mmber of patients on a maintenance dose of steroids
and functional class and anatomical stage distridviucions. Both
drug groups we.e alsc similar with respect to the baseline
values of the prirmary efficacy parameters (Table 1).

In the 2 mg/day vs. 6 mg/day compariscn study, the pe-centages '
of patients who broke their double-blind code after three months

of therapy due to insufficient therapeutic effect were similar
in the two dose groups: 28% (32/114) on 2 ng/day of auranofin
and 22% (25/116) on 6 mg/day of auranofin. Both doge groups {
showed a statistically significant imrovement from baseline in

the nuber of tender joints, the mumber of swollen jointg, the

articular index, ESR and grip strength at both the three ard six

month intervals. This indicated response in both dosage

groups. In addition, the 6 mg/day patients had a statistically

significant change from baseline in duration of morning
stiffness, onset of fatigure, severity of pain, IgA ani IgM at |
both month 3 and month 6. The 2 mg/day patients had a |
statistically significant change in these parameters at month 6, -
but not month 3. Diarrhea and bowel problems were the most

frequent adverse events and were more prevaient in the 6 ng/day

growp. (See table iLolow for data on G.I. reactions to auranofin

at all 4 doses.) However, the percent of patients who |
discontinued or reduced their initial dose of study medication '
due to any advarse .eaction was similar in both groups: 12%

(14/114) on 2 mg/day of auranofin (5/14 discontinued, 9/14

reduced) and 18t (21/116) on 6 mg/day of auranofin (3/21
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Raduced Doge
All Events or Discontinued
Daily Dosage Diarrhea  Any G.I. Diarrhea  Any G.I.
1mg 15% 28% 1.8% 1.8%
2 ng 13% 25% -0 0
6 oy 37% 50% 7% i ]
9mg 64% 76% 2% 23%

B.

on their initial dose of double-blind medication. This study
Mﬂntﬂnﬁngdmoofmamﬁnmwau-toluatduﬂ

was an appropriate dose at which to initiate therapy, giving a
scnewhat faster cnset of effect than 2 mg/day.

Incidence of G.1. Reactions in Dose Ranging Studies

These dose ‘anging studies pose cne difficulty: the 4 doses
were studied in 2 separate populations rather than as a single
study. This is somewhat prcblemmtic in that the second study
population (2 and 6 mg/day) seemed to have less severe or les:
active disease (see Table 1) than the first, making a comparison
between the 6 and 9 ng {cr the 2 and 9 mg) groups open to scme
question. Althoush not ideal, the 2 studies provide sufficient
information on dose-response to choose an initial dosage. It is
particularly clear '..at diarrhea and G.I. carplaints in general

After 6 months, when investiqators in these two protocols were
given the opportunity to adjust the .ose over tims, most
patients were switched to higher doses (6 my or 9 13), with the
mjority of patients an 6 mg/day.

Double~Blind, Adequate and Well Controlled Stulies

There were 4 US and 10 foreign trials that had placebo control
groups. Two of these are reviewed in detail in this section.
Cne (Protocol 20) had both placebo and positive contol groups
(gold sodium thicmalate). Ii general the placebo control groups
had more dropouts because of lack of effectiveness than the
gold-treated groupe;: this was a more meaningful endpolit of
effectiveness than evaluation of disease aciivity in patents
completing the study, because the placebo campleters probably
represent a biased remnant of the initial placebo growp (i.e., a
subgroup that, by definition, does well on placebo). There were
two placebo controlled US trials that did not show this trend
(Protocol A-104, section C and Protocol 20, this section). The
results in Protocol 20 are consistent with the previously
demonstrated ability of this groyp of investigators (Cooperative
Clinics for Systemniic Study of Rhewatic Diseases - John Ward,
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Coordinator) to kesp placedo patients in trials of 20 weeks
duration. In Protoonl AU-104 a concerted effort was also made
to keep atients in tha trial for 24 weeks and this was
apparently successful. Thecs were significant differences in
effectiveness fovoring “nranofin over placebo in 3 out of 4
primry efficacy puramstyrs {tender and swollen joint cownts,
pain asgessment and patiwnt glcbal evaluation). In this study,
quality of life assessments were a mjor focus. These also
favored aurzofin. They are of interest as effectivensss
variables, but at the current level of xnowledge they are mor-
difficult to assess than more standard efficacy variables.

There vare 3 w “ciais cosparing auranofin to traditional
parenteral gold. One was a samll pilot study (Protocol 21,
section C), another was designed to study a regimen for
transfering patients, for convenience, fron an othexwise
satisfactory stable maintenance parenteral gold regimesn to
auranofin (Protoccl 29-M, section C), and the third study was
Protocol 20 (this section).

There were 19 foreign studies ~cmaring auranofin to parenteral
gold preparations in patients <« nad not previously been
treated with gold. (ne of the.: the Schattenkirchner study, is
reviewed in this section. The other foreign studies (all in
soction C) either had too few patients to develop sufficient
power for a positive-controlled study, i.e., 30 or fewer per
treatment group (7 studies), or were single blind (2 studies) or
cpen label (9 studies). The results in these studiss are
cmsistent with those in the 2 positive-controllied studies
described in this section, with a few excoptions vhere the
mabers are so small that they are presumed to represent random
variation.

For a st'ry in rheumatoid arthritis with 60 patients per active
treatmant group, the power to detect a 2-fold difference in
efficacy between groups would be 83%. Protocol 20 had
sufficient completers in the active treatment qroups to fall in
this range. The Schattenkirdiiner study, with about S0 patients
copleting treatment on awunof’n and 40 on sodium
aurothiomalate, had less than S80% power to detect a 2-fold
difference.

There were 3 additional foreign studies r¢sembling Protocol 29-M
(UKDB/1, UID9/1 and UK12/1, section C) where the intent was to
ooupare the results of transfering patients, for convenie e,
from satigfactory stable parenteral gold programs to auranofin.
These studies, including Prctocol 29-M, are reviewe? in section
C.
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The patient populations in the 3 adequate studies were samevhat
different in baseline characteristics relating to efficacy

L.

Auran .fin versus Placebo (Protocol 22)

A 6 month doubla-blind study was carried out in 18 centers
in the United States. Three humdred and forty patients
were randomized to either auranofin 3 g b.i.d. (6 mg/day)
or placebo. Of these, mineadmgrmpmcmte:edin
vioclation of the entry criteria, leaving 152 per growp
Properly entered and randomized.

Patients in both groups were similar with respect to sex
distribution, age, duration of Aisease, nuber of patients
on a maintenance dose of steroids, functicnal class, and
anatomical stage Q. stributions. Both drug groups were also

The auranofin patients shcwed a greater decrease in the
severity of pain, the mmber of tender joints and the
mmber of swollen joints than those on placebo. These
diffarences were statistically significant at 3 mnths (p
leas than 0.05). The reduction in the nmber of swollen
Joints was statistically significant at 6 mxnths. At both
3 am? 6 meniths, a significantly (p less than 0.05) greater
proportion of patients on auranofin had “"marked” or

ate" irprovement (physician global assessment) when
compared to placebo.

After receiving at least 3 months of therapy, 8.5% (13/152)
of the auranofin patients had the double-blind code broken
ard were withdrawn from the study dus to insufficient
therapeutic effect compared to 30.3% (46/152) of the
Placebo patients. This difference was statistically
significant (p less than 0.05).
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Diarrhea
Upper G.I.
Skin

Mucous Mexbrane
Proteiruria

Platelet Decrease

WBC Decrease
Iniutﬁ.cimt

Therapeutic Effect

During the € month double-blind phase of this study, 5.4%
(8/152) of the auranofin patients discontinued their coded
madication due to adverse on~therapy effects compared to
2.6% (4/152) of the placedbo patients. With the exception
of gastrointestina) effects, adverse reactions were eimilar
in both groups:

Adverse Events - Protocol 22

Auranofin/NSAID Placebo/NSAID
(N=170)* (N=170)*

With Adverse Event Discontinued With Adverse Event Discontinued
N N N “
52 (30.5%) 4 (2.4%) 9 (5.3%) 1]

27 (15.9%) 0 14 (8.28) 1 (0.6%)

21 (12.4%) 4 (2.4%) 18 (10.6%) 0

1 (6.5%) 0 1n (6.5%) 1 (0.6%)

5 (2.9%) 4 (2.4%) 4 (2.4%) 1 (0.6%)

1 (0.6%) 1 (0.6%) 1l (0.6%) 0

0 0 6 (3.5%) 1 (0.6%)
16 (9.4%) 49 (28.8%)

* The mmbers in this table reflect all 340 patients randomized to study
medication. The results of the efficacy comparisons cited above are based wpon the
304 patients (152 awanofin, 152 placebo) who met the entrance criteria specified

in the protocol.
2.

Comparison of Auranofin, Gold Sodium Thiomalate and Placeho

Protocol 20 was a 21 week double-blind study carried cut in
11 U.S. centers. Two hundred and twenty-four patients were
randoaly assigned to 1) awranofin (3 =y b.i.d.) plus
Placebo injections, 2) placebo tablets plus gold sodium
thiomalate (GST) injections (50 my weekly) or 3) placebo
tablets plus placebo injections. All patients were
required to meet the general inclusion/exclusion criteria
described above (p.4).

There was no statistically significant difference anong
treatment groups with respect to demographic parameters and
baseline classifications. All three groups were also

similar with respect to baseline values of the efficacy
parameters (Table 2).
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Aquntimuunrmindmunrapyﬁarzlm.hom
the auranofin and injectable gold regimens showed
statistically significant improvement (p less than 0.05) in
the mmber of tender and painful joints, phycician
assessmant of disease activity and ESR vhen coxpared to
placebo after 13 weeks of and at the conclusion of
the dowble-blind study (week 21). The mean reduction in
the nuzber of swollen joints, tender joint scores and
duration of morning stiffness were greater for the GST
grop than awranofin (p less than 0.05). Eighty-two
percant (64/78) of auranofin patients, 678 (54/81) of Gar
patients and 863 (43/50) of tha placebo patients were able
to coxplete a 21 week course o therapy.

Statistically significant isprovements (p less than 0.05)
from baseline were detected in both gold regimens in the

nmbar of tender joints, the number of swollen joints,
physician assessment, patient assessment, duration of

orning stiffness, grip strength and ESR. In the Placebo

group, only grip strength and patient assessment showed
sigiificant improvement from baseline (p less than 0.05).
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Analgcritrnmdwdcpadtomtmmmmm
respanse (improvement from baseline) of each patient. The
results of nwber of tender joints, swollen joints,
physician's global, and patient's global assessment, were
cambined into a single score, with equal weight on each of
the 4 variables. Using this algorithm, both the auranofin
regimen and the GST regimen had a sionificantly greater
proportion of patients (p less than 0.05) who showed some
improvement than the placebo regimen did. The difference

batween the two gold regimens was not statistically
significant.

Withdrawals due to adverse effects occourred four times more
frequently with gold sodium thiomalate treatment (258,
22/88) than with awanofin therspy (6%, 5/85). This
difference was statistically significant (p less than
0.05). Two percent (1/51) of the placebo patients withdrew
because of advexse reactions. (Table 3).

Schatterikirchner Study (Auwranofin vs. Parenteral Gold

A one-ysar (48 week) double-blind comparison of auranofin
and saditm aurothicmalate (Tauredon) in patients with
active definite or classical adult rheummtoid arthritis was

conducted by 5 participating centers: 4 in Germany and 1
in Austria.

Patients were randamly assigned to one of the ¢ ‘1lowing
regimens:

1) auranofin tablets, 6 mg daily and placebo injections or

2) placebo tablets and sodium aurc:hiomslate injections
given according to the following schedules

Week 1 one injection 10 =35
Week 2 ane injection 20 oy
Weeks 3~24 one injection 50 =3 euch week
Weeks 25-48 one injection 50 m3 q 4 weeks.

A total of 122 patients received coded study medications:
60 patients were randomly allocated to the awranofin
regimen and 62 patients to the sodium auwrothicemlate
regimen. The general inclusion/exclusion criteria
described above (p. 4) also applied to this study, though
use of corticosteroids was to be avoided.

Patients in both treatment groups were similar with respect
to the distribution of sex, age, duration of disease,
functional class and anatomical stage at entry (Table 2).
The average baseline values of the primary efficacy
perameters were somewhat higher (worse disease) in the
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auranofin group than the sodium aurothicmalate group,
though the differences were not statistiocally significant
at the 5% level (Table 2). .

OGne patient in the sodium aurothiomalate group was
discontinued for insufficient therapeutic effect (ITE); no
patient treated with auranofin was discontinued for ITE.

Two patients (1 awanofin, 1 sodim awcthiomalate) were
withdrawm prior to completing ane year of therapy because
of sufficient therapeutic effect (STE), 1.e., the signs amy
yiptoms of their disease activity had disappeared.

showed significant improvemsnt (p less than 0.05) from
baseline in the parameters of disease activity.

Results of covariance analysis showed there were no
statistically significant differences (P less than .05)
between aurancfin and sodium awrothicsmlate in any of the
pParameters of disease activity, though mean improvement in
the sodiim aurothiomalate graup was slightly greater.
These analyses included only those patients who were able
to complete cne year of therapy, and the power to detect
treatment differences was reduced compared to that of
Protoool 20.

Defining the proportion of patients who were entered into

this study and derived benefit from their study medication
as those patients who improved at least 50% from baseline,
the percents of patients who improved were as follows:

Auranofin Sodiun Awrothicmalate
All Patients . All Patients
Entered %lote:s Entered leters®
Parameter Im, 9 (N=62) 1
Number of Tender Joints 38% 47% 31% 46%
Nuxber of Swollen Joints 53% 65% 44% 66%
Severity of Pain 22% 27% 1% 29%
General lisalth Rating z3 29% 16% 24%

(Patient Global Assessment)

* Completers include all patients who campleted 12 months of therapy (48
auranofin, 39 sodium awothicmlate), patients withdrawn for insufficient
therapeutic effect (1 scdium aurothicmalate) and patients withdrawn for
sufficient therapeutic effect (1 auranofin, 1 sodium aurothiomalats).
Additionally, 11 aurancfin patients (18%) and 21 sodium aurothicmalate
patients (34%) were withdrawn for adverse effects (7 auranofin, 17 sodium
aurothiomalate) or administrative reasons (4 auranofin, 4 sodium

aurothiomilate).
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C.

Eighty-two percent (49/60) of the auranofin-treated
patients and 65% (40/62) of sodium aurothiomalate-treated
patients were able to complete one year of tharapy or
derive sufficient benefit to warrant discontinmmtion. This
difference was due to the disproportionate nusber of
patients withdrawn from sodium auwrcthicmalate & to
adverse effects, 17/62 (27%) compared to auranofin, 7/60
(128). {See Table 4.)

Supportive Stulies for feumtoid Arthritis

There were 19 additional foreign studies comparing auranofin
with parenteral gold. Sixtesn were conducted in patients vho
had not previcusly received injectable gold. Study designs
varied from double-blind, to single-blind and open trials of
auranofin versus injectable gold. In all comparison studies,
patients were randomly assigned to a regimen that inclixied
maintenance of baseline NSAID.

The data fram these studies are consistent with those of the two
Axqible-blind, comparative trials of auwranofin versus injectable
gold described in the previous section. Both the awranofin and
injectable gold groups showed significant improvement over
baseline NSAID therapy. Auranofin was associated with fewer
withdrawals for adverse events whereas injectable gold was
asgociated with fewer dropouts for inadequate or poor
therapeutic effect.

The incidence of reported adverse events and those events
leading to withdrawal have been evaluated in all eighteen
caparative trials of awranofin and injectable gold in patients
who had not previcusly received gold therapy. After caapletion
of the double~-blind phase or evaluation period of efficacy, most
studies permitted continuation of the study medication. Table 5
lists the incidence of all adverse on—-therapy events
(irrespective of investigator attribution) for patients who
received awranofin or injectable gold for wp to a maximm of two
years. For the 18 comparative trials, the most prevalent
adverse events leading to vithdrawal over the two year period
are listed in Table Sa. During this time interval, 16% of
auranofin patients were withdrawn for adverse events vs. 34% of
injectable gold-treated patients. Using life table methodology,
the cumulative risk of being withdrawn fcr an adverse event was
significantly greater for injectable gold when cospared to
auranofin (49% vs. 268, p less than 0.05). Duzing the two
years, 12% of awrancfin patients were withdrawn for insufficient
therapeutic effect vs. 3% of injectable glld-treated patients.
The cumilative risk of being withdrawn for insufficient
therapeutic effect was significantly greater for aurancfin when
compared to injectable gold (26% vs. 9%, p less than 0.05).
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Table 5

Incidence of All Adverse On-Therapy Events
fior Specific Categories Over Two Year Pericd

Mzranofin
AMverse Event JN=g45)
Diarrhea 42.5%
Fash 25%
Stomtitis 13%
Ansmia 3.1%
Leukopenia 1.3%
Threabocytopenia 0.9%
Proteimwria 0.9%
Table 5a

Percent of Patients with Adverse Events Contributing

Injectable Gold

(1445)

in
39
188
2.n
2.8
2.2%
S5.4%

to Withdrawal? Over Two Year Period

Aranofin

Mverse Drents (N=i45)
Diarrhea 4.1
Rash S.1%
Hematologic (anemia, leukopenia,

thrasbocytcopenia) 1.1%
Stomatitis 1.8%
Proteinuria 0.7%
All othars 43

Injectable Gold

(10nd45)

1.1%
15.2%

.
S.18
3N

108

Statist.

Signif.l
(p less
than 0.05)

Statist.
Signif.1
less

than 0.05)

1 + denotes statistically significant difference betwsen groups by chi-syuare

test.

2 These mzbers are not additive as some patients reported more than cne

adverse event contributing to withdrawal.
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[ S

The cumilative risk of being withdrawn from therapy during the
first 2 years of treatment for all reasons was 57% for auranofin
and 668 for injectable gold {favering auranofin, p less than
0.05). Thus. the probability of remaining on therapy for at
least 2 years was 433 for awranofin and 34% for injectable gold.

Transferring Patients from Injectable Gold to Auranofin
(Protocols 29, UKD8/1, Ul 1l 1)

The information from the UK series of studies is not available
in the same detail as that fram Protocol 29-M. Therefore
Protocol 29-M is reviewed in mors detail here than the other
studies. It has been concluded that more detailed analysis and
review >f the UK studies need not be done pricr to marketing in

the U5, but Smith Kline and Frenci: has agreed to expeditite the
analysis and submission as a condition of approvasl.

A six nonth multi-center, double-blind study was carried out in
six U.S. centers to determine 1) if rheumatoid arthritis
patients controlled with injections of gold scdium thicmalate
(GST) every 2 to 4 weeks could be transferred to auranofin and
mintain control of disease activity and 2) if new or additive
toxicity resulted from overlapping GST and auranofin therapy or
fran switching from parenteral gold to the oral gold compound.

Ninety-nine adult patients with rheumatoid arthritis, juiged by
physicians as having achieved a stable degree of control of
rheumtoid disease with GST injections every 2 to 4 weeks,
participated in this study. On Day O, patients were randomly
allocated, in a double-blind fashim, to awranofin tablets, 3 mg
b.i.d. (50 patients) or a matching placebo (49 patients). All
patients continued to receive cpen GST injections, according to
their prior injection schedule, for approximately four weeks
after coded tablets were initiated. At this time, open GST
injections were replaced by coded injections, with those
patients randomly assigned to auranofin tablets receiving
placebo injections, and those patients taking placebo taklets
receiving coded GST injections. Thus, those patients
transferred to auranofin therapy had a 4 week period where they
received open GST injections and coded auranofin tablets
concurrently. Concomitant background medications for rheumatoid
arthritis such as salicylates, nonsteroidal antiinflammtory
drugs and Jow dose corticosteroids taken prior to the study were
to be mintained during the study pericd.

The following parameters were assessed as measures of disease
activity: number of tender joints, number of swollen joints,
severity of pain, grip strength, duration of morning stiffneas,
time to onset of fatigue, ESR, ¢amma globulins and quantitative
I1gG and IgM.

e o
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Ac the conclusion of the study, 828 (28/34) of the patients
transferred to awanofin and 88% (29/33) of the patients
maintained on GST ware judged to have maintained control of

their disease activity as reflected by global efficacy ratings
of "better” or "same".

There was no statistically significant difference between the

two treatment groups with respect to changes (Month 6-Dmy 0) in
the clinical and laboratory parameters of dissase activity.

Compariscns with baseline values separately within each
traatment group showed that both the patients transferred to
auranofin and those maintained on GST had reductions in the
modian mmber of tender joints, swollen joints and pain sccres
though ncne of the differences were statistically significant.
Both groups had statistically significant increases from
baseline (cne-iailed test, p less than 0.05) in ESR AND IgM.

Both treatment groups were comparable with respect to the number
of patients withdrawmn fram study medication:

1) Two patients transferred to auranofin and 3 patients
mintained on GST withdrew from the study because of
insufficient therapeutic effect.

2) Three patients discontinued awranofin due to adverse
effects (2 diarrhea and 1 rash) as compared to 2 patients
who discontinued GST injections because of nitritoid
reactions.

With the exception of diarrhea, the incidence of side effects of
patients who tolerated injectable gold did not increase when
these patients were transferred to auranofin. In addition,
thare was no additive toxicity when auranofin and GST were
adninistered concurrently for a short period of time.

Two of the 3 UK studies from the data available on dropouts for
lack of effectiveness and from adverse effects ostensibly show
similar results as Protocol 29-M. The third study, however, had
a relative increase in the number of diopouts for adverze
effects. The explanation for the higher rate in this study is
not clear but fram locking at the adverse effects it is clear
that they were not of a new or unusual nature (9 of 10 were G.I.
disturbances, mostly diarrhea).
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Sumary of Worldwide Clinical Experience with Auranofin

Table 6 (immediately following the text) includes data on 4,784
patients who have received auranofin in worldwide clinical
trials as reflected on the worldwide safety database of
Decenmber, 1964. For each atudy listed, information is provided
cancerming study design, duration, stuly medication, mmber of
Centers and mmber of patients entered, campleted and
withdrawmn. For controlled studies, withdrawals are listed for
the blinded portion. “U.S. Clinical Trials” include a study
dcnc)in Central America but monitored 'n the U.S. (Protocol
22A7).

In the U.S. studies, patients are listed acoording to their
original protocols. Many of the patients continued to received
auranofin in long-term cpen phase studies (A-99, AU-105) and/or
special studies (A-28, A-98). In non-U.S. studios, most
patients on auranofin were continued in an extension of the
original protocol. Some patients treated with placebo or
injectable gold were switched to auranofin after the controlled
or conparative segment of the study or were entered in later
protocols in W " “h they received auranofin. These patients are
lizted under the “NOUTES" section of the table.

Safety

The auranofin safety database included data from worldwide open
lubel and controlled clinical trials as well as open label
continuation of controlled stuiies. The incidence figures for
adverse events listed in the product labelling are bused on
cbservations in 4,784 patients (2,474 U.S., 2,310 Foreign)
treated with auranofin. Of these patients, 2,729 were treated
for more than one year ard 573 for more than three years. With
rare exceptions, all patients were on concomitant nonsteroidal
antiinflammatory drug therapy: some of them were also taking low
doses of corticosteroids.

The highest incidence of adverse avents occurred during the
first six months of treatment. The mpst commn reaction to
auranofin was diarrhea/loose stools which was reported in
approximately 50% of patients. It was generally manageable by a
reduction in dose. Six percent of patients discontinued
auranofin due to diarrhea. Rash occurred in 24% of patients and
was the second most frequently reported reaction to auranofin.
Most cases resolved with a reduction in dose or temporary
cessation of therapy: in approximately 3% of patients, it was
necessary to discontinue auranofin permanently. Proteinuria
developed in 5% of patients with 1% of patients being withdrawn
from therapy.
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As with parenteral gold, proteinuria cleared cver a fow weeks to
mnths on discontinuing auranofin with rare exception (2
patients took over 1 yerr). We conclude that with early
recognition and discontinuation of treatment, renal effects are
usually mild and subside campletely. Therefore it is important
to perform urinalyses regularly. This is reflected in the
labelling by the inclusion of a urinalysis in the regular
mnitoring which should be performsd at leagt monthly.

Thrombocytopenia oocrnred in approximately 18 of patients, some
of whom developed bleeding. In addition, leukopenia and anemia
were repcrted in sche patients on auranofin (1.3% and 3.1% of
patients respectively).

Among spontanecus reports from countries where auranofin has
already been marketed are 5 cases of thrambocytopenia associated
with fatal outcomes. Three of these cases occurred dwring the
first 2 months of treatment. On reviewing these 3 cases, 2 had
normal platelet counts in the week prior to their bleading
episodearﬂtheothexhadlwiamlphtelet count 9 days
before signs or symptoms of thrambocytopenia developed. In
addition t~ the value of mnitoring the formed elements of the
blood regularly throughout treatment which the NDA data base
fllustrates, these patients emphasize the irportance of giving
adequate instruction to patients as to signs or symptcms of
thrombocytopenia which should cause them to immediately
discontinue auranofin and consult their physician.
Recommendations for patient instruction and at least mnthly
laboratory monitoring are reflected in the labelling.

Since a decision about whether or not to initiate gold therapy
with aral or injectable gold involves a risk/benefit decision
about products administered by the two routes of administration,
the incidence of the major adverse effects cbserved in
coparative trials are included in the package insert based on
pooled data involving 890 patients equally divided between
treatments Ly the 2 different rovtes of administration.

Other adverse events occurring with an incidence of greater than
1% but not considered to be as clinically important include
abdominal pain, nausea with or without vomiting, canstipation;
anorexia, flatulence, dyspepsia, dysgeusia, pruritus, hair loss,
urticaria, stoamatitis, conjinctivitis, glossitis, ecsinophilia,
elevated liver enzymes and hematuria. These adverse effects are
included in the ADVERSE EFFECTS section of the labelling with an
indication of their incidence. In addition, rarer reactions
occuring in between 1/100 and 1/1000 patients are identified in
the ADVERSE REACTION section of the insert as well as rarer
reactions, reactions for which a causal relation to auranofin
was uncertain, and reactions cbserved with parenteral gold that
have not yet been reported with auranofin.
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The toxicity of oral (and Parenteral) gold is clearly
substantial and in rare cases the adverse reactions are
life-threatening. Apart from identified toxicity, the
consistent finding of rodent renal carcinogenicity with both
foras suggests an additional concern. For these reasons,
labeling for auranofin limits its Uss® to persons unresponsive to
NSAIDs and a comprehensive baseline prescription program and
urges careful monitoring. Despite the known and potential
risks, the benetits of this "second line® therapy outweigh its
risks in properly selected and monitored patients. Alternative
“second line® therapies such as azathioprine and penicillamine
have comparable or more severe toxieity.

VI. Post-Marketing Surveillance:

e ———

The sponsor has agreed to conduct studies on 4 aspects of switching
patients between the two routes, injectable and oral gold:

l. 8witching patients successfully treated on injectable gold to
oral gold;

2. Switching patients treated unsuccessfully on injectable gold
(due to adverse reactions) to oral gold;

3. Switching patients treated unsuccessfully on oral gold (Que to
lack of efficacy) to injectable gold-

4. Initiating treatment (loading) with one route and then switching
to the other route for maintenance therapy.

The sponsor will submit the results of the ongoing carcinogenicity
study in dogs. Also, the data from the mouse carcinogenicity study
mid and low dose groups on thymus tissue and liver will be
aubmitted. If these data suggest tumorigenicity in the wouse, a

“e"sat study with an injectable gold control group will be done in
' mouse.

S 2lve questions raised by FDA's Division of Biopharmaceutics will be
~+dressed by the sponsor.

Approved Package Insert:

The labeling conforms to our guidelines for this class of product. A
copy is attached.

08978 filed to 0178Q
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Complete Prescribing Information will be included
with this pilece.

Therapy -
e IR RRR T 2%
“yey . #jfPatient Instructions’
thephysiaan. cts are designed to serve as a reminder ‘
uzf the principal instructions you have given your patients obout -
$Ridaura’therapy See last pages for complete preseribing information.
AT el e T et FelaT
4 ' :
M
| i




Important Instructions About Your Prescription

TR o

1. 1 have given you a prescription for Ridaura® This medication
contitins gold and is ondy for the wement of viicumanoid
artheitis in aduln,

2, It may b three fo six months or longer before you hegin
10 foel the elfees of Ridaurs’, I0s very imponant that you
take “Ricaura’ every day, jusi the wav | tokl you, 10 give it lime
10 help vou. Dan't ke more or less ‘Ridaura’ than | asked
vong b ol efon’s ship ddones ®

.
3. You shoutd continte 1 ke any ather imedicition ! have
proscribeed for you.

4. As | have discussed with you, ths medication Gan cause serious

problems. To help me detect as early as possible any problems duc «

your medications, you must have blood and urine \ests regulariy, at
Vieast monthly.

8. If you experience any unusual bruising or unusual o
prolonged bleeding, for examplie, biceding gums, let me
know immediately.

6. Some peuple on ‘Ridaura’ expericrice changes in bowel
hahits, ruch as more frequent, soft, or loose stools, and
accasionally diirhea, that usually disappear aficr a fow davs.
IF vorts goet diarvhien that Lasts for more thian theee or feur
clavs, o efiahies i inerteres with souar nornul daihy
voutine, get in asich with me prompils.

7. A, sone preaple tirking ‘Riekaors deselop a vish, tebiness,
or mouth sees. These conditions uslly don’tregquire
stoppng the drug, ina they conld De carly wan ning sz of
mesre serious problens. I these or any other unusital things
accur, | want vou to let me know right away,

8. A reminder 10 my female parients: Do not become pregiant
avhile on this medicaiion. 1 ven want s beome pregimte o
think veu are preguant, let ne know sowe can review all

the medicuion voute ki make any necessay changes.

9. Keep thns arnel albother iedusnge san oo the el of childien.

e ather sicle,




Next Appointment:
Instructions:

- ——— = s e em— e aw -y — . s - me

Help yourself remember when you've taken your medication: each
time you take ‘Ridaura’, put a check mark in the appropriate box.

WEEK WEERK WEEK WEEK
*] 2 3 24
am. p.m. am. p.m. am. p.m. am. p.m.

Sun.

Mon.

Tues.
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Fri.
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WDA 18-609

MAY 24198

8aith Kline and French Laboratories
1500 8pring Garden Strest

P.O. hox 7929

Philadelphia, Pennsylvania 19101

Attention: Bruce A. Wallin, M.D.
Director
Rheusatology/Imsunclogy Group
Regulatory Affairs

Dear Dr. Wallin:

Please refer to your new drug application (MDA) dated September 130,
1981 submitted pursuant to section 505(b) of the Federal Food, Drug,
and Cosmetic Act for the preparation Ridaura (auranofin} capsules.

We also refer to your communications of April 22, i982; April 13 and
October 12, 1983 and May 14, 1985; our letters of May 10, 1982;
Pebruacry 28 and November 18, 1983; and numerous other submissions

. and meetings.

This application was filed on May 15, 1985.

We have coapleted cur review of your appiication and have concluded
the drug product is safe and effective for use as recommended in the
submitted labeling. Accordingly, the application is approved.

We cemind you that you must comply with the requirements set forth
under CPFR 314.80 and 314.81 for an approved MDA.

This approval is, however, contingent upon the following Phase IV
commitments which were made in your letter of Ray 14, 1985:

CLINICAL

The additional clinical requiresents may be met by stucdies
already undezway or by new studies yet t0 be done. If there are
uncesolved differences of opinion about the results of studies
or the design of protocois, such differences will be presented
to the Acthritis Advisory Committee.
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Page Two
DA 18-6689

1.

a.

3.

Additicnal studies of patients suocessfully trested
vith injectable gold then switched to auranofin age
needed to show that there is no long-term difference
in effectiveness between auranofin and injectable
90ld. These should be of at least 1 year duration and
involve sefficient patients to detect a 2138 or greaterx
reduation ia efficacy using a one-sided test with
alpha =,05 (qof .75).

A study is nesded of unsuccessfully treated auranofin
patients due to lack of efficady to determine if lack
of response at six months represents a slow response
to aucanofin, an suranofim failure, or a gold therapy
failucze.

A study is needed ia which somr patients unsuocess-
fully treated with injectidle 2014 becanse of adverse
reactions are svitrted o auranofin. We agree that it
would be more ethrical and efficient if this were an
unblinded piiot study rather than a coatrolled
clinical trial. The goal would be to see whether
significant adverse reactions cocur in ssch patients
8¢ that appropriate varaings ocr precautions should be
added to the labeling. 1f it appears that awranofin
is well-tolerated in suck patients, and therefors
might be specifically indicated in them, then a sore
formal study will be performed.

Pilot studies will be conducted to ascertais if
combination therapy with injectadle ¢old and sursncfin
poses special cisks or provides special benefits such
as faster easet of activity. 1f it appears that there
are special bemefits with this trestment, the: more
formal studies will be performed.

A registry will be established by SKF to follow
children exposed to auranofis i) 2taro during IND
studies. Followup will ie at two years and them at
five year intervals indefinitely or until termimated
by mutual agreement by SKF and FDA.

PRARGACOLOGY

1.

SKF will submit the fimal zepyrt of the seven-year dog
study in October 1985. MNMyocohrysime treated dogs are
still under treatneat and dus to be sacrificed ia
August 1983. The tissue examinations on ‘these latter
dogs will be submitted in May 1986.




Page Thiee
MDA 18-609

2. BKPF will sudbmit the histopathological and statistical
analyses of mid-do~" and low-dose mouse liver and
thysus tissuves. " hese snalyses suggest
tumorigenicity in - .« moOuse, the mouse study will be
tepeated with a positive control, using a mutually
agreed upon protocol.

BIOPRARNACRUTICS
) 1. SKF will address the remaining 12 biopharmaceutior
ooncerns conveyed at the meeting of Nacch 4, 1985 and
will make subsequent labeling revisioas which PO,
feels are appropriste.
B ¥e note that copies of the introductory promctional material for
this product have been received by both the Acting Director,
Division of Oncology and Radiopharsaceutical Drug Products (AFN-130)
and the Director, Division of Drug Mveitising and Labeling
(EFR-240) .
Sincerely yours,
Robert Ml.c R.D.
b Director
' Office of Drug Research and Review
Center for Drugs and Biologics
|
{
L
o
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PRESCRIBING INFORMATION
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i, hn, con
ams qoid %:a. e ofher o_w%a
CORLawY) drugs. can cause
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fall iy :a_:o&_ca.:. leukopwrma
helow 4.000 WBC/cu mm. granu-
lucytes balow 1.500/cu mm de-
nnnnn m plitelots below 150 000/
BBBBB proteinuna. hematung,
rurtus rash, Sior S Of DUesest
e chirrhea Therehwe. the results
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Adauta’

2 Favents should ba advrsed 10
repotl promplly any mmn.o_oa-
sugqeshng loxcy {Sre PRECAU-
n S — informaton for Pakents )

DESCRIFTION

fickiura (auranotin, SK&F)18 (2.3 4 6-
nira O acelyl- 1-thwo-2 D glucotwyrano.
S0 51 (inethwiphospiwe) gold and
5 avilatie w1 ord lorm 8 capsules
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Auranoiin comang 29% nold and has
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CUNICAL PHARMACOLOGY
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There was A sigrwbhcant mcrsase n
the ..331« !&Q tiwsil ubukv ﬂ..:d;
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DOUBAGE AND ADMINIBTRATION
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HOW SUPPLIED

Fladanetas (rurdinsbn, SKAT ) s s.pphed
@5 ln and brown opague capsules
canwwing 3 my  a)ranoin, n bolles
of i}

STORAGE AND HAMNDLING
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REVIEW AND EVALUATION OF PHARMACOLOGY

AND TOXICOLOGY DATA

Date of submigsion 8/3/63 & 2/8/83

Date of review April 12, 1985

NDA: 18-689

SPONSOR ; Bmith, Kline § Freanch Laboratories

DRUG:

Philadelphia, PA 1910)

Ridaura (auranofin)

CATEGORY: Non-stercidal gold containing agent for treatment of rheumatoiad

arthritis.

CFEMICAL NAME:

OTHER

tx-¢ ¥y
(R

(2,3,4,s-tetra—o-acetyl-l-thio-B-D gluco-pyranosato-s-)(triethylph

Osphine)gold
NAME ; BXF D-39162

RELATED 70;

BACKGROUND ; NDA 18-689 wasg originally reviewed by Dr. A M, Guarino on March

D s i T p—

22, 1982 (stamped Aprii 12, 1982). Subaequently, Dr. Guarino
wrote another review on July 8 1982 to an NDA amendment dated

June 22, 1982. pr. Guarino felt that the sponsor has adequately

defined the expected toxicities for this drug and it has the
basic pharmacodynamic activities for the therapeutic indication
intended. H2 also stated that in addressing the potential
carcinogenicity of this drug %the sponsor appears willing to
concede that it cauges renal tumors in rats and attributes this
to & species specific effect".

Dr. Guarino thought NDA 18-689 js approvable if the package
insert adequately addresses: 1). the potential for chronice
renal toxicity, 2). the potential carcinogenicity (renal
adenoma) Suggested from rodent positive biocassay resu’ts, and
3. bioavailability and metabolism studies which adequately

identify Bajor metatolites of this drug. He also Pointed out in

his original review that the possible effects of auranofin on
drug Retabolizing enzymes and the possible interactions of

addressed in the labeling.

PRECLINICAL STUDY:

In this supplement to NDA dated August 1, 1983 (stamped August

r 1983), the Sponsor submitted the reports of the two-year
chronic toxicity study =n sSKsp D-39162 in rats and the 18-month
chronic toxic.ty study orn SKep D-39162 in mice.




In the cover letter to this submisaion, the sponsor stated that
on July 23, 1983, the Committee on the Safety of Medicine (C85M)
in the United Kingdom informed SKi&PF that during their ongoing
review of Ridaura submission they have concerns regarding the
results of the rodent studies. The sponsor stated that 8KiP
will be meeting with the CSM on this in the near future in order
to resolve those problems raised by CSM.

1.

Two-year chronic toxicity study in rats, conducted at

from October 1, 1979 to October 6, 1981.
75/8ex/group Charles River CD rats, dose: SK&F D-39162 at
0.4, 1.0, or 2.5 mg/Kg/day by oral intubation, Myochrisine
at 2, or 6 ng/Kg/2x/week by intramuscular injection. Two
other groups were given vehicle orally (0.5% tragacanth) to
serve as controis. Salivation was considered as
auranofin-related effect. No drug effect on mortality was
observed up to 17th or 18th month. During 1l8th month and
thareafter, mortality was higher in the auranofin treated
groups. The mortality rate in the male was: combined
control 48.08; auranofin 42.7%, 45.3% 37.3%; and
myochrysine 41.3%, 46.7%. The mortality rate in the female
was: combined control 42.7%; auranofin 58.7%, 49.3% 57.3%;
myochrysine 32.0% 44.0%.

At several time points, the body weights ot high-dose
auranofin and high-dose myochrisine groups were lower than
controls. The food consumptions were not significantly
different among the groups.

Most organs from the the following animals were examined
microscopically: 1). all rats found dead or killed in
extremis, 2). all rats in group I, 11 and V kilied
terminally, 3). 20 males and 20 females in group VII. In
additiop, both kidneys from rats in group III, 1V, and VII
killed terminally, the thyroid gland and the
testes/epididymis of all rats were 2lso examined
histologically.

The incidence of neoplasia (adenoma and carcinoma) of the
renal tubular epithelial cells was 2/150 3/150, 1/150,
8,150, 34/150 and 55/150, respectively for group I, 11,
I1I, IV, V, and V11 Group VI rats that survived to the
end were examined only for gross lesions hence they were
not included. The incidence and degree of enlargement of
the renal tubular epithelial cells, especially the nucleus
(karyomegaly) were increased in a dose-related fashion. A




2.

drug-related increased incidence of eosinophilic hyaline
droplets in the renal tubular epithelium was also found.
The incidence was 5/150 7,150, 137150, 13/15%0, 20/150, ana
36/150, respectively for §toup I, II, 111, IV, V, and vII.

In the statistical analysis of tumor incidences, Animals
found dead and animals killed terminally were compared
together. Sometimes the killed terminally groups were
compared alone in order to explore the possible Basking
effect of the found dead group On the treatment effects.
The results showed that testicular adenoma, mammary gland
neoplastic lesions, pancreas neoplastic lesions, mandibilar
lymph node (plasma cells pPtominent) nonneoplastic lesions,
and nonneoplastic lesions {n the extremities and in the
mesenteric lymph nodes could be treatment related. In some
cases the Myochrysine group showed higher incidences than
the auranofin group, or vice versa.

The sponsor, by quoting SK&F historical control incidences
(Crl: COBS CD rat) of testicular interstitial cell tumors
(9% and 15%), claimed that the testicular adenoma in this
study was non-druy related. A focal lesion of
“neuronal-type® cells in thyroids was found in treated
females only but was called in lack of kncwledge of their
biological weanings.

lgrmon;n,cp;anigmgggigjty_atudy in mice, conducted at

“from May 7, 1980 to NoveiBif léfmfiﬁi:w"ilo}lex/group—

Charles River CD-1 mice, doge: 0, 0 1, 3, 6, (increased
to § on day 294) mg/K9/day by oral intubation in 0.5% gum
tragacanth. Necropsies were done on all mice.
Histological examinations were done on all mice found dead
or killed in extremis, and killed terminally in groups 1I,
I1, and v,

Salivation was the only treatment-related clinical effect.
The mortality incidence at the end of study is 278, 21.88%,
29.1%, 25.5% and 29.1%, respectively for five male gruops
and 26.4%, 308, 22.7%, 20.9%, and 32.7%, respectively for
five female groups. No drug related effect on mortality is
apparent. However, it is noted that mortalities were
higher in low-dose males during months 11 to 15, in .
high-dose males during months 12 to 15, and in high-dose
temales during months 13 to 4.

The malignant lymphoma of thymus was found to be bigher in
high~dose females killed terminally (29.9%) than in two
control females (9.7% and 21.1%8). The incidences of

-



malignant lymphoma of thymus on all Bice (males and females
in "found dead” and "killed terminally® added together)
were 16/156 (10.38), 27/168 (16.1%), and 27/1%7 (17.28) for
group I, 11, and V respectively. The statistical analysis
of these tumor incidences showed that in the high~dose
females killed terminally it was significantly increased.
However, the tumor was not statistically eignificantly
increased when all mice were included in the comparison.

The incidence of neoplasia of the uterine muscles
(leiomyoma, leiomyosarccma) was 1/81 (1.2%), 2/77 (2.6%),
and 4/74 (5.48) for groups I, II, and V killed terainally,
respectively.

When all mice were taken into account, the incidence was
2/110 (1.8%8), 2/110 (1.8%), and 4/110 (3.6%) for groups I,
I1, and V respectively. The sponsor stated that this was
not drug-related. The incidence of neoplasia of the liver
(neoplastic nodule, hepatocellular carcinoma and hepatoma)
was statistically higher in the high-dose group males
killed terminally ([18/78 or 23.1% vs. 8/80 or 10% {group I)
and 12/86 or 14.0% (group I1I)]. The incidence of chronic
hepatitis of high-dose males killed terminally was also
higher than the control groups statistically.

The incidence of acute myocarditis was higher in the
high-dose females “found dead”. EHowever, the incidence of
all myocarditis (acute, subacute, and ch:onic) in group I,
11, and V for all mice was 12/220 (5.5%), 9/220 (4.1%), and
14/219 (6.4%) respectively. The difference between the
groups is not statistically significant. The incidence of
inflammation of parotid salivary gland was statistically
higher in the high-dose males killed terminally. Brown
degeneration of the adrenal gland occurred in an incidence
of 2/29, 1/33, 7/24, 2/23, and 6/36 in groups I, II, III,
IV and V females, respectively. The difference between
this treated group and the control group is statistically
significant.

Primary report of 7-year toxicity study in dogs (Pebruary
8, 1983 IND submission) 7/sex/group, dose: 0, 1.8, 3.6,
and 7.2 mg/Kg/day, but dosings were reduced later to 0
0.9, 1.8, and 2.4 mg/Kg/day and animals were off the drug
at certain times. According to the brief report,
postmorten examination did not reveal any drug effects in
animals. Postuortem exanination did not reveal any drug
effects in animals. The completion of the whole study is
estimated as 4th quarter in 1985.
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4. A table listing all toxicity studies completed or in
Progress was attached to Pebruary 8,1983 IND annual
pProgress report.

EVALOATION AND COMMENT:

In previous Pharmacology reviews completed in 1982, it was comnented
that auranofin was approvable if certain animal toxicity findings
which were acknowledged by the sponsor to be adequately addressed in
the labeling. The toxicities being mentioned were chronic renal
toxicity, renal adenowa, and Possible interaction with other drugs.
It is assumed that some of those findings were from a Previously
conducted l2-month study on Charles River CD rats.
In this NDA supplement dated August 3, 1983, the complete reports of
2-year rat study and 18 month mouge study were submitted. Ipn the
2-year rat study it was found that renal neoplasia {(adenoma and
carcinoma), karyomegaly, and eosinophilic hyaline droplets (red
pigments in tubular epithelium) were significantly increased in the
treated groups. Other toxicity findings which were significantly
increased in treated groups but were claimed to be non-drug-related
by applicant included: testicular adenoma, Rammary gland neoplastic
lesions, pancreas neoplastic lesions, mandibuiar lymph node
nonneoplastic lesions, and nonneoplastic lesions in extremities and
in mesenteric lymp: nodes. Those were all statistically significant
increases by applicant's dnalysis. 1In the 18-month mouse study, the
applicant stated that there was no drug-related effect on incidence
of reoplasms. However, it appeared that malignant lymphoma of thynus
was increased in high-dose females killed terminally. The incidence
of neoplasia of the uterine muscles (leiomyoma, leiomyosarcoma) in
females killed terminally was 1/81, 2/77, and 4/74 for control 1,
control 1I, and high-dose §roup, respectively. The incidence for all
females (killed terminally and found dead) in the same three groups
was 2/110, 2/110, and 4/11C, respectively. This is considered not to
be drug-related by the 8ponsor. The incidences of neoplasia of liver
and chronic hepatitis were increased in the high-dose males killed
terminally, however, these increages were considered as chance
occurrance and non-drug-related (by adding incidence of acute,
subacute, and chronic hepatitis together) by the applicant. The
higher incidence of acute myocarditis in high-dose fewales *found
dead” was judged as non-drug-related by the sponsor by the similar
method (by adding acute, subacute, and chronic myocarditis
together). Other increase in incidence in treated groups included
inflammation of parotid salivary gland in high-dose males killed
terminally and brown ' egeneration of adrenal gland in treated
’ females. The sponsor considered thege changes as a non-drug-related
effect. However, they were all statistically significant by the
analytical method adopted by the applicants (namely, Chi-square).




A conference telephone call was made tetween this reviewer and Drs.
B. Wallin and B. Saunders of SK&F on March 27, 1985 (see memos of
conversation written by me and BK&P of that date). It became clear
that the safety concern of auranofin by the Comnittee on the Bafety
of Medicine (CSM) of the United Kingdom, as mentioned in ¥DA cover
letter dated August 1, 1983, pertained to incidences of renal adenoma
and testicular tumor in 2-year rat study and hepatic tumor and thymic
lymphoma in 18-month mouse study. CSM was unsatisfied with the
terminalogy and snalyticsl method by the company. The problems have
not been resolved yet between CSM and SKiPF.

RECOMMENDATION:

It appeared that there were treatment-related incidences of nedplasns
and organ toxicities in carcinogenicity studies in addition to renal
neoplasms and renal toxicity than admitted to by the applicant. The
applicant interpreted these data by "chance occurrence® or “within
historical control® or "of unknown (biological) significance® and
claimed they were not drug-related without satisfactory explanation.
These issues need to be resolved. It is felt that the data of
neoplastic and non-neoplastic lesions in 2-year rat and l8-month
mouse studies should be exanined by our biostatistician.

NDA 18-689 is non-approvable at this time.
See Dr. Richman's Addendum which is attached to this review.

(el - H. (H,.
Conrad B. Chen, Ph.D.
April 17, 1%85

-I.H
Orig NDA 18 €89
BFN-150/Div Pile
HFN-150/C50
BFN-150/CHChen/4-17-85
HFN-342

P/T:d1:4-24-85
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NDA 18-689

REVIEW AND EVALUATION OF PHARMACOLOGY T
AND TOXICOLOGY DATA
Date of Submission: April 26, 1985
Date of Review: May 3,1985

SPONSOR: Smith Kline & Prench Laborotories
Philadelphia, Pennsylvania 19101

DRUG: Ridaura {(auranofin) Capsules (3&6mg) and Tablets (1,346 mg)

CATEGORY: Non-steroidal gold containing agent for treatment of rheumatoid
arthritis,

OTHER NAME: SKF D-39162

RELATED TO: -

BACKGROUND: The pharmacologist's review of 2-year rat and l8-month mouse
studies (submitted Aug. 3,1983) has been completed, dated April 12,
1985. The supervisory pharmacologist’s addendum to the
pharmacologist's review was written on April 15, 1985. 1In essence,
NDA 18-689 was recommended as non~approvable because of the
poasibility of the wider range of tumorgenenesis than the previously
reported re¢ renal neoplasms. Subsequent to an in-house meeting. a
telecon between Dr. Harter and respresentatives of SKF was held on
April 24, 1985 (see telecon memo of that date). The applicant was
asked to submit several informations to help resolve ihe pending
problems. On April 26, a 9-page submission by the applicant was
received by FDA. The review of that submission follows:

REVIEW AND COMMENT:
l. 2-year rat study:

A, Testicular adenoma: The applicant used the same data which were
submitted previously in doing further statistical analysis. It
appeared that the originally detected statistically significant
difference in tumor incidence brtween the treated and the control
groups was no longer existing. The trend analysis performed by the
applicant also showed a negative result. It is felt that the
statistical analysis of the data should be examined by our
statistician.

B. Manmary gland neoplastic Lesions:
According to the applicant's statistical analysis, the incidence of
adenocarcinoma did not show any treatment related increase. However,

. the incidences of adenoma amd all tumors (adenoma, fibroadenoma, and
adenocarcinoma) of high dose group killed terminally showed
significant increase when compared with Control I but showed no
increase when compared with Control II. No data from low-and
mid-dose groups were available in the submission.

. .
{""ﬁm
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Page Two

cC. The applicant failed to submit the date frem low- and mid-dose groups
and failed to explain further if pancreas neoplastic lesions,
mandibular lymph node nonneoplastic lesions and nonneoplastic lesions

in the extremities arnd in the mesgenteric lymph nodes were treatment
related. .

2. 18-month mouse study:

A. Hepatocellular tumors:

The spplicant stated that "in the animals which were killed after 18
konths of drug administration, malignant tumors of hepatic origin
vere encourtered only in the controls" {3/161, ¢/163, and 0/152 for
Control I, Contrel 11, and high-dose group, respectively). However,
the statement is misleading because of livers from low- and mid-dose
groups killed terminally were not exanined histologically. 1In that
context, the incidences of hepatocellular carcinoma quoted for
animals treated for a shorter period (animals found dead), 0/59
Control I, 2/57 control 11, 2/57 low dose, 2/51 mid dose, and 1/68
high dose, had little meaning because the total incidences (found
dead plus killed terminally) for all gIoups were not available.

The applicant has clasgified hepatoma as equal to adenoma and termed
them as benign tumor. The incidences were 7/161 Control 1, 13/163
Control 11, and 18/152 high dose gtoup. No Jata from the low- and
mid-dose group was available. The incidences of neoplastic nodule in
animals found dead were 0/59, /57, 1/57, 0/51, and 1/68 for Control
1, Control 11, low-, mid-, and high-dose 9roups, respectively.
Although no neoplastic nodule wags found in controls and high-dose
groups killed terminally, the incidences of neoplastic nodule in low-
and mid-dose groups killed terminally, were not available. The liver
tumors have been broken down to carcinoma, hepatoma, and neoplastic
nodule by the applicant. Bowever, no statistical analysis of the
data was given in this submission. It should be reminded that the
incidence of neoplasia of liver (neoplastic nodule, hepatocellular
carcinoma and hepatoma) was statistically significantly higher in
high-dose males killed terminally (23.1% vs 10% Control 1I or 14.0%
Control I1I).

B. Malignant lymphoma of thymus: No data from low- and mid-dose groups or
trend analysis could be found in this Submission. It was previously shown
‘that the malignant lymphoma of thymus was significantly increased in
high-dose females killed terminally (29.9% vs 9.7% Control I or 21.1%
Control 11).

C. The treatment effects on neoplasia of uterine muscle, chronic hepatitis,
and acute myocarditis have been suspected. Inflanmation of parotid
Salivary gland and brown degeneration of adrenal gland were also increased
in the treated groups.

These findings were not discussed in this submission.



1.

2.

NDA 18-689

RECOMMENDATION :

The statistical analysis submitted by the applicant should be
evalvated by our statistician as to its properness and accurateness.

It is found that many organs/tissues from the low- and mid-dose group
snimals in 2-year rat (mammary gland, pancreas, mandibular lymph
node, etc.) and 18-month mouse (liver, thymus, uterine muscle, etc.)
studies were not histologically examined (especially from those
animals killed terminally). 1In the absence of these data, meaningful
analysis would not be possible. The applicant should examine these
organs/tissues and make the data available.

The applicant should respond to other questions raised in
pharmacologist reviews regarding carcinogenicity studies. Better
description and interpretation of the tollg:éng f£indings are needed:
mandibular lymph node neansoplastic lesion anonneoplastic lesions in
extrenities and in mesenteric lymph nodes (in rat study),
inflammation of parotic salivary gland and brown degeneration of
adrenal gland (in mouse study).

Ridaura is higltly tumorigenic in rat kidney and possibly in other rat
and mouse organs/tissues. The approval of NDA 18-689, therefores,
should be based on careful evaluation of clinical benefit versus
possible risk factors.

Covsrad H. Olem

Conrad H. Chen, Ph.D.

- Orig NDA 16-689

BFN-150/Div FPile

HPN-150 CSO DPsase
HPN-150/0riginators CHChen 4/26/85
R/D endorsed by:

F/T by S.Anceleitz 5/9/85

Wang § 11218

See attached addendum.
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. Review # 2
NDA 18,689 (Ridaura,. FiarsHed) REVIE

) haalFa 17/
Sponsor: SKF, Philadelphia,Pa 1910l Date of review b ulB2

REVIEW & EVALUATION OF PHARMACOLOGY & TOX!ICOLOGY DATA
NDA AMENDMENT dtd 22Jun82
Submission information: Spondot cover I+d dtd 22JunB2;-no BD stamp;
HFD-150 stamped 28 un€2; AMG recd 8Jul82.
This amendment was in response to our Itr of 10May82.

Review & evaluation:

!. The comment ralsed In the pharmacology portion of the letter
to the sponsor has been adequa3tely answered. The comm..t was re:
t+he reported Au levels in control dogs and the response was that
there may have bean a mix-up of samples in the labaratory. The
recults of this single experiment are not pivotal to the preclinical
studies since other studies of this nature have been done.

2. In my original review of this NDA dtd 12Mar82, | polinted out
+hat the sponsor had adequately defined the expected toxicities
for this dﬁ%ﬁ and that 1t appeared to have the baslic phaﬁﬁ?odynamlc
sctivities tor the therapeutic Indication intended. Other possible
probtems in this ares, | felt could be handled with adequate
labeling. As is still the case as of this dete | have yet to see
a copy of the currently proposed label. If thn following three
major area are properly addressed In the label, | see no major
problems in the limited use of this drug for refractory
rheumatoid arthritis: |) the potential for chronic renal toxlicity;
2) the potential carcinogenicity suggested from rodent positive
bloassay results, and 3) bloavailablity and metabollsm studies

-.which pdequately identify major metabolites of this drug.
Comments for sponsor:

trems | and 2 above may be conveyed to sponsor.

2. Studies may proceed with cautious lookout particulary for
symptoms of nephrotoxicity in advanced clinical trials.

3. NDA is approvable pending revh;l of package Insert.

R/D init+'aled DJRichman ‘«ér’-" ! ’M /Jf/[ / 3%&?2\

ce: NDA 18-689 M. Guarino,Ph.D.

“{Ro 998/82

ﬂFD-lSO CS0/DMoore
R/D ndérsed by DJRichman:7/12/82 f/
AW
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tutricesion irfcrration: Spornscr cover letter dtd 305ep8i;
EC stamped 50ct81; HFD 150 stamped i50c*El; AMG rccd 290cCt8]
REVIEW & EVALUATICN OF PHARMACCLOGY & TOXICOLOGY DATA

Original Summary
SRUG '
Aurancfin, SKF D-39162, Ridaura, s-triethylphosphine gold
2,3,4,6,-tetra-0-acetyl-i-thio-beta-D-glucopyranoside
CATEGCORY Non-steroidal Au containing for active rheumatoid arthritis
at » dose of 6 mg/d.(ca 3 mg/sq.m.). Forms: capsuies(3 & 6mg},

RELATED SUBMISSIONS tablets(i,3 & 6mg).

"PRECLINICAL TEST FACILITIES

Uniess otherwise stipulated,studies were done at sponscr's
iacilitiesr in Philadelphia,PA.
=-4202C0L06Y
|, Primary pharmacological studies
Thase have been summarized in the review of
by Dr.lLee~Ham d+td 27Jan77. Basica!ly, these studies such 2s the
ad juvanrt-induced arthritic rat, showed the drug to be active
srsllyv at doses of 10-20 mg/kg/d.
2. Biochemicat pharmacologic studies
Four(4) studies of this type are summarized in Table |. Twec of

+hese focused on the role of SH groups in the inflammatory process

and showed either slight or negative effects from the drug. The
+hird study was concerned with the inhibition of lysosome! enzymes

‘since their relesse Is thought to play 2 role In infiammatory

diseasas such as arthritis. Auranofin significantly decroased the
extracellular release of iysosomal enzyme markers{lysozyme &
beta-glucuronidase) frcin zymosan-stimulated rat leucocytes. in
comparison with two other clinically available related compounds,

Au Na thiomalate and Au thioglucose, aurancfin was more potent in

“his test system. The ~~-th test on galactosyitransferase was negative

fcr this drug.

i bbb 4 s
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NDA 18,689 page ?
PHARMACOLOGIC DISPOSITION & METABOLISM
In Table 2 2re summarized I8 reports regarding this aspect
of surancfin. Three different lebeled forms of the drug were
prepared with ei*her Aul95,535 or P32. Both in vivo and in vitro
studies were dcne in rats,dogs and humans with the following
major conclusions: _
. Both In vivo and in vitro, the Au portion is rapidly &
extensively bound to plasma proteins and RBCs In ail three species.
While the Au~195 labeled drug can be extracted with chioroform
from water or urlne, it is unextractable from who'e blood. About
equal amounts of bound drug(50-50%) are found in piasma and RBCs.
2. The use of the S~35 form of the drug in vitro with human
blood showed that about 1% bin!s to RBCs, 37¢ to plasres proteins
and 627 is free In plasma water. Since about the same pattern ‘
appesred following the use of P32 icbeled drug, It can be concluded f
that both the Au-35 and Au-P bonds are readlly broken even In vitro,
3. Rats troated with Au-1%¢ drug excrete up to 7% in urine and
62% in 'eces in 24 hrs. P-32 drug is excreted primarily in urine
(55%) in 24 hrs and was idetifled in the form of triethylphosphine
oxide.
4. In dogs, Au-195 drug given 2ither PO or |V doses, yielded
terminal half flives of about one week. Elther P-32 or §-35 drug
gave 11/2 in the range of 6-16 hours, providing futher data on

me jor differences in distribution patterns from the various imbe's.
About 60% drug was excreted in urine in 24 hr for these Isotopes.
3. In all 3 species the drug seems to involve three major
products: a protein-Au complex, triethyiphosphine oxide =ad :
tetraacetylthioglucose(TATE) according to the following type scheme
where where RSH could be something like glutatione or cysteire:

Protein-SH + ETSP-Au-TATGH—é- Pro*ein-S—Au-PE‘I'3 + TATGH

il . |

CHZCCCH3 RSH | HOH
' .
0 0\\ S o Ay = ?(CZH=)3 Profein-SHAu-SR + E+3P—0
i} )
0CCH, Formutla for auranofin appears to the lett
N
} (.
oceH,
0
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NDA I8,639 page 3
6. By both direct counting of tissue samples and autoradiographic
methods, the Au-195 drug cleazred from rat blood wilth 2 half life
. of ca 2 days and showed significant accumuiation in the kidneys.
¥hen drug was given PO or into either of 4 segments of the G
trect, some absorption did occur. In comparing !V vs PO treatment
the bloavailability was ca 30%. After FO dosing of | mgtkg one time,
the urine continue to contain some labe! with about I, 6 & 10%
sppearing at days k,5 & 21 respectively. On these same days the
feces contained 62,78 and 79% of the label. By day 21 the carcass
still retained 3% of the singly administered dose(see item 12 of
Table Q). Biflary, mammary and placental transport of Au-i95 drug
was also studied in rats. For this drug these routes proved to
be of 1ittla significance for the orzlly sdministered drug. for
example, 6 days after treatment of rats with 10 mg/kg of PO drug
oniy 3% appoared in the blle. On the other hand up tc 25% was
excreted via thls route in 7 d ¢ given IV, Fetal and milk levels _
of Au-195 were considerably'ress than materna! bloéd levels and ‘
eéen where milk did contain significant radloactivity, it was in
a form which was not absorbed by the pups. See items i,2,10,11,12,
14 & 16 of Table §. |
- 7. Metabolism and or degredation of auranofin seems to occur
elther in vivo or in vitro, as noted in iTems ‘9 & 13. Bo+th
Au-S and Au-P bonds are broken as evidenced by produc+ts in dog
& rat urines. The following reacfions#eem to occur but +he form
‘In whtch the Au appears is uncertaln but in thought to Involve
blhdlng to SH groups from elther small or macromolecular species
such as proteins and/or glutatione:

]
0 |
o . | f
" CHaOCCHy CH0CCHy
Aud R(CyH), =--= 0 SH o+ O-PUCoH)
' i H.cC0 GCCHs & AUS compound(
: 3
g | P
OﬁCHa

0




DA 18,689 page 4

B, Rat liver drug metabolizing capacity was tested after treatment
with 10 mg/kg of the drug and certzin pathways were inhibited by
zuranofin(Taste 3, Ttem 17).,.

9. In studies were urinary excreticn was used as an assessment
of bloavailabity in dogs or rats treated !V and orally, one could
infa; that 25-33% of the PO drug was absorbed(Table 2, items
ACUTE TOXICOLOGY ‘

These studies in mice, rats & dobs are summarized in Table- 3,
Because of a wide range of observation times, it is difficult to
compare strain and species. There were some of these studies which
were range finding, wi th little detalled observations. |In mice
+reated PO with 2 number of strains and both sexes, the LDSO'S
ranged from 139 to 345 mg/kg with most of the deaths
occurring within the Ist 24 hrs after treatment. Genera! observations
provided no clues as to the cause of death. n rats treated W™
vs PO, the drug was more texic by the IM route; LDso' S were
ca 30 vs 300. Dog studies showed +that st doses of 6.9 mg/kg, PO ;
emesis consistantly nccurred within i hr. Lower doses cause no
obvous effects.

'SUBCHRONIC TOXICOLOGY

Mice treated x5 PO with 96 mg/kg/d showed 3/10 desd within 3 d
while at 48 mg/kg there were just s! dec In bw gains. The 2 mcnth
study in mice yieided.an LD5 = |0 mg/kg with an LD, = 16C ma/kg.
knother mouse LD, on 2 x 5 PO schedule was 1i6 mg/:g. Rats on E
this same schedule & route a2t their highest dose of 69 mg/kg/d
showed diarrhes & dec bw gains. Rats treated for 3 mo%a? 3.6 mg/kg
had s| dec in bw gains while at higher doses of [2 -~ 35 mo/kg/d
there were signs of toxicity to the following systems:BM,kidney
liver, and G! tract. The dog HNTD on a x5 Rx was 0.85 mg/kg/d, bid.
When extended fo 3 mos the dog HNTD was iess than 1.8 mg/kg/d,
with higher doses causing BM, G!, and hepatic effects
CHRUNIC TOXICOLOGY

12 Montr Rat Studies

These have been review by Dr. lee-Ham

appear 25 Refs 70 & 71, Vol !.16 ot the NDA. Doses of 3.6, 12
& 23 mg/kg/d were given +to "Charles River" unspeclified strain,
rats PO, 7 days/week for 12 months. Animais were sacrificed at

4'5-6'9 & 12 months The hiecnes+ morteiility occurred tetween
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¢ and 1? months with an overa!!l incidence of 60%. As early 2as )
4.5 months renal lesions consisting of karyomegaly which by
12 mos progressed to cytemegaly 2nd neoplasia of the renal cortical
tubular epithelia. A second target orgaen was the GI! tract with
brown spots on the gastric mucosa a2t early sacrific Times with
later focus ¢n ileocecocolic ulcers, gastric erosions 2ind E

bile duct absceses. By one year the renal lesions had prbgreésed

to include high incidences of cytomegaly, karyomegaly and renal adenomas

|12 Month Dog Studies
Beaglie dogs were given 0.6, 1.2 or 2.4 mg/kg tid oratly with

the |atter dose escalated to 6.0 m/kg in 4 increments between d 225

& 330. Major early toxicities were G!, such as emesis and watery stools.

There were decreases In the following parameters: TP, alb, Ca and SGPT.

There were increases in BUN, urinary bilirubin. There was also

evidence of hematologic toxiclity which might bave been due to

secondary causes such as the G! toxicity. Histopathologic evaluations

révaaled lesicns of the fol!lowing types: marrow hyperplasia and

hyperplasia of follicular cells of thyroid gland. Increased
pigmentation(? Fe) was seen in spleen, and liver of dogs. Hypothromb-

inemia was also reported.

XEPRCDUCTION STUDIES
Some of these are summarized in Table 5 of this review and

others appear in the Lee~Ham review of

Segment | - General Reproductive and Fertility Studies.

Male rats were treated with 1,2 or 4 mg/kg/d of PO drug for
63 days prior to mating with untreated females. No significant
sdverse eftects were reported

Female rats were treated with 0.25, .75 or 2 mg/kg/d for
l4 d prior to mating, throughout pregnancy and iactation with no
adverse effects noted.
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Segment || - Teratology Studies

Mice-pregnant animals were freated on d 6—I5 with PO drug,
2.5 - 40 mg/.g/c. Some parameter were altered cnly 8t the highect
dose(40 mo/kg) eg, sig. dec in ave number of corproa lutea and implants,
The ave no. of fetuses and ave li1ter size was normal oﬁly up to
5 mg/kg. While thire seemed to be fetotoxicity, no sig matfcrmations
wete reported in the pup which went to term. No embryotoxicity
or teratogenicity occurred inr mice treated with up to 5 mg/kg
Rats-pregnant animals were *reated on d 6 - I5 with PO drug,
0.5,2.5 or 5 mg/kg/d. While a s'ight inc In number of resorptions
c-curred at the highest dose, the Incidence and types of abnormalities
seen in the fetuses were within the same incidence as in control rats. ;
Rabbits-pregnant animals were treated on d 6 - I8 with PO drug,
0.5, 3.0, or 6.0 mgo/kg/d. There was maternal toxicity as evidence
as dec bw, especially at the hi dose; this same dose caused an ;
increase in the number of resorptions. The incidence ot malformations
for these three respective desés were 15.5,4.7 & 1.9%. Typicel !
malformations such as the following were reported in drug treated
groups: protrusion of intestines, hydrocephalus, hypopiastic
sternal centers, enlarged lateral ventricles of brain.

Segment (1| - Perinatal & Postnatal Studies
Rats-~ animals were *reated from d |5 cf pregnancy %o

d 20 of lactaticn with 0.5, 2 or 8 mg/kg/d. Most of the adverse
effects were noted onlv at the highest dose and included the following:
Inc number of resorptions, dec In litter size and dec in birth welght.
During the lactation Interval, the bw gains in all pups from

drug treated mothers, were somewhat less than in . controls.

U kb B i sl e

SPECIAL TOXICOLOG!IC STUDIES

In standard(Draize) tests of rabbit eyes and skin, ocular
reactions were qulite serious progressing to corneal opacities.
Prompt irrigation did attenuste but did not eliminate these effects.
Some rabbits were resistant to the dermal eftects of auranotin but
others becare infiammed and scabs forms at the site of application
of both abraicded and unabraided ares of skin.
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In another type of special tests, the sponsor examined the
potential for additive and/or synergistic toxicities of‘auranofin
with 2 numter of commonly used drugs. On the 3rd page of Table 6
is & summary of the results and there was some evidence of potentiation
toxicity for the tollowing drugs in experiments with rai;:
acetaminophen,allopurinol, a5pir|n,chIorpropamine,cimechdine;
clonidine,diphenoxylste,furosemide, phenylpropanolahlne,propoxyphene,
quinidine,sulindac, thoridazine, *cimetin andespecially warfarin
which showed the greatest potentiation values.

MUTAGENICITY TESTS

I+ would appear that due to the positive carcinogenicity
test resulting from the | year rat study, the sponsor did extensive
mutagenicity testing; nine of these are summarized In Table 7. '
Four in vitro tests were done and one In vivo({mouse dominant lethal) 3
was reported. in the Ames test using Salmonella typhimurium of the i
svrains TA 96,100,1535,1537 & 1538, results were negative either with i
or without 59 fraction. Both positive and negative controls were done.
The second in vitro test was with the yeast Saccharomyces cervisise
$288ca with both forward and reverée systems studies, with and |
without 59 and including + and - co-trols. All results were negative.

A malignant transformation assay using the mouse BALB/373 line
seve the expected resuits with + and - controls, btut was negative
with auranofin. The 4th in vitro assay was the L3178Y TE +/-
mouse lymphoma and employed boti» + a8 - controls. Results were

negative for suranofin in uninduced systems, but positive in the

oresence of $9; values were about 4-fold greater number of

mutant colonies than in control! in this forward mutation assay.
Myochrysine was & weak mutagen both with ~nd without S9. In a standard
in vivo test of dominant lethality in mice, auranofin was negative.

SUMMARY & EVALUATION

Aursnofin Is 2n Au containing compcunt to he used tn patients
with rheumatoid arthritis, There are other rélated compounds on the
market but This one is proposed for oral-use; others commonly are
given IM with the obvious disadvanges. |t my understanding that
the dally patient dose will be 6 mg/d.

P W
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The spectrum of pharmacologic activities seen preclinically
is what would be expected for an anfiinflamma*ofy agent. Rather
cerplete preclirical toxicolegic studies have been submitted by
the sponsor. These are adequate to establish both acute and
chronic toxicities expected for this drug. In addition fé the
&1 and renal target organ effecis common to other NSAlAs, there
is-the addition liability of heavy metal toxicities due to the
Au portion of the moliecule. The heavy metal nephropathy becomes
most obvious on chronic dosing and in rats renal adenomas are found.
Distribution and metaboliswm studies of this drug are inconclusiQa
since it Is uniikely that the intact molecule appears in the blood.
in a variety of pharmacokinetic studies using three different
tabels, S, P and Au, different patterns of distribtution emerge
in all animals and human studies. Even In vitro, intact drug is
not found 20 min after incubation with blood. Very elegznt whole
body sutoradiograph studies with these same three radioclabels, f
cenfirm the extensive degradafion of the auranocfin molecule. These |
same studies show the obvious and persistant localization of
the Auv por?ioh ot the molecule In the kidneys. |In addressing the
pote. tisl carcinogenicity of this drug, the sponsor appears willing
1o conceed that it causes renal tumors in rats and attributes this i
+0 a species specific effect. No other carcinogenicity are provided
but In most mutagenicity assays, the drug is negative. In this l[atter
area there is one notable exception in that with S9 the L5178Y 1ine, :
which is defficient in thymidine kinase(TK) activity, there is &
positive response.

This reviewer feels that the sponsor has adequately defined the
expected toxicities for this drug and that It has the basic
nharmacodynamic activities for the therapeutic indication Intended.

Since | have yet to see the sponsor's intended labeling &nd

clinical brochure, | can not render a final recommendation on this

drug. There are three areas ! would like to see addressed in these
documents by ‘the sponsor: |) chronic renzl problems; 2) potential
cercinogenicity; and, 3) metabolism of the drug, Including ldentification
of moust of the metabolites.especially as these relate to bioavailability.

I+ the sponsor adequately addresses these three mz2jor issues and
+ne few specific question below, this is an approvable NDA in my

==inion.
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SPECIFIC COMMENTS ToO THE SPONSOR.
I. Repeat 2nd para from p, 8 shove.

page 9

2. Ref A=23, Vol 1,22, May 1979, inp testing the possible effects
cf aurznofin on crug mevabolizing €nZymes, the Sponsor conclucer
That the drug"may have stight inhibitory effec+s on some of the enzyme
systems in rats", Inp this report the dctivity of the ace;anilide

LIS TR O B [ e e 1 gy

D A

pathway was 2 +¢ 4.6-fold decreased compare to control., This is not
2 slight etfect and thus the sponsor may wish to restate +his section
*nd In the lsbeling include a statement +hat ke many heavy metais

this drug may inhibi+ drug metabollzing enzymes,

3. Ref 62, vol i.15, Dec 1970, Degs were treated with oral drug
and blood was analized for Au by AAS methods, The sponsor should |
oxpleain how none of the aranofin trented dogs had detectable levels /
0f Au In their blood but the two "controjst » # P~1i42 and P604

hed 0.5 ug.mi Au detected in their serum,
4, Refs |16 & 17, vel 1, 15, Mar 198]. The Sponsor has ldentified

e numder of commenly used dry 5 which are tikely to cause interations
3 : p result.ng in increased toxiclities;
R/D initialed DJRlchmanﬁ%P15¥§AZ}7_- how are these +o be addressed in

the labeling?

R

A, M, Guarino,Ph.D.+

Q,Wf%““"“

22 ﬂqr1/5712-

~ Feviewer compieted
typed draft 22Marg2

W
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PMddendum to Pharmacology Review : N

NDA 18-689 T e, e
April 15, 1985 T T

. i s;.."_";, (&AAF""\ ibx..g,\?‘
Addendunm: In the interest of expaditing resclution of quostionl_pn\the two

carcinogenicity studies, so that regulatory action may be taken,
I wish to summarize several important guestions regarding
intrepretation of the results of these studies:

) Applicant appears to have analysed ull data employing
chi-square. As this type of analysis does not take into
account ‘any trend analysis and does not correct for early
deaths among treated animals, I guestion whether the
analysis is appropriate.

2) AppPlicant. appears to have examined all “issues from only
- the coutrols an: high dose animals. Tt according to Dr.
Chen, in several organs at risk (eg. mouse - thymus,
uterus, liver; rat - pancreas, mamary) the tissues from
most low and mid-dose anidals were not examined
histopathologically.

3) Dr. Chen noted that applicant in some cases called
statistically significant findings (by chi-square) not
biologically significant and did not explore findings in
all animals (eg. thymic lymphomas in female mice).

Given the question as to whether proper analysis was made of
tumors fournd in the rodent studies and the possibility that the
range of tumorigenesis caused by Ridura is much wider than the
Previously reported rat renal neoplasms, we should have our
biostatistitions examine both studies. The bsnefit-risk
analysis of Ridura may have to be re-examined in light of these
studies, especially if the carcinogenic spectrum of the oral
product is found to differ from the parentral gold enployed as a
positive control. 1t is recommended the application be
considered non-approvable until these questions can be better
resolved.

It should be noted from Dr. Chen's memorandum of telephone
. conversation of March 27, 1985 with representatives of SKF (see

memorandum of wemo between Dr. Chen (FDA) and Dr. Harry Saunders
and Dr. Bruce Wallin (SKF) attached) that the Committee of the
Safety of Medicine (CSM) was concerned with many of the same

’ questions raised here; methods of analysis were criticized by
the CSM as well as their expressing concerns about renal
adenon~s and testicular tumors in rats and hepatic neoplastic
nodules and thymic lymphomas in mice.




Page 2
WDA 18-689

We have already alerted and met with L.s. (‘arter and Zairveathsr
regarding the above concerns.

David J. RighBan, Ph.D. :
cc: Orig RDA 18-689 |
, BPN-150/Div Yile

f H7N-150/Pease
AFN-150/Hacter '
HPN~-150/Palmer
HPR-100/Tenple
HFN-102/Glocklin
BFN-715/Fairveather W 4
¥/T by P. Amoss/4/19/85 <®
Wang $08378 \{) &

A M D s

o .wu.mw‘
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Pharmacology Addendum ; i
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NDA 18-689

Addendum: Pollowing discussions with our mecical and statistical staffs (see
aenorandum of meetings of April 24, 1965, May 2, 1985 and May 15, 1985) and
review of the SKP submission of April 26, 1985, the following amendment Of my
April 15, 1985 addendun may be made, regarding the carcinogenicity stud.es
submitted to support approval of auranofin. "

Rat Carcinogenicity Study:

Auranofin causes malignant renal epithelial carcinomas as well as renal
adenomas, renal tubular cell karyomegaly and cytomegaly. These findings
occurred in animals receiving 1.0 or 2.5 wng/kg/day orally (8 or 21 times the
human dose). The testicular tumors seen did not reach iavels of statistical
significance (vee memorandum from biostatisticians). There 4id not appear to
be drug-relatuzd findings of carcinogenicity in other tissues. The types of
lesions found in this study appeared similar for both gold sodium thiomalate
treated animals and auranofin treated animals.

Mouse Carcinogenicity Study:

There was a slight numerical increase in thymic lymphomas observed in .amale
mice (12/87 control 1l; 22/92 control 2; 23/85 high dose) which was not
considered significant by our statisticians.

There was an increase, p= .f" for control 1 vs. t:iated and for combined
controls vs. treated, of hepucomas in male mice (5/80; 12/86; 18/78).
Historically, male mice have a high incidence of this tumor.

At the conference of May 2, 1985 our clinica’ staff noted that the impact of
increases of these murine tumors o: approvab.lity wau nil, in light of the
unequivacol renal carcinogenicicy in the rat. It was agreed, however, that
applicant must commit to examininj slides from low- and mid-dose animals for
both tissues.

No other tissues appeared to have drug-related findings of carcinogenicity.

There appeared to be an increase in chronic hepatitis among high-dose treated
male mice, but concurrently, a decrease in chronic hepstitis among high-dose
treated female mice. There was a tinding of increased acute nyocarditis among
fenale high-dosed mice found dead during the study (0/29; 2/33: 7/36). There
is also a possible increase in salivary gjland inflammation ané in
nonreoplastic lesions of the kidney. Dr. Chen's teviev also notes several
possible nonnecplastic lesions vhich might be elevazed in treated snimals. 1t
was recommended at the May 2, 1985 meeting by the ciinicians that these
£indings reed not to be placed in the package insert, since enough clinical
dsta has accumulated regarding the potential human chronic toxicity of gold
conpounds. )
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Dog Carcinogenici.s Study:

Applicant completed a 7 year studv in the 4cg during the last quarter of
1984. Gross pathologic examination has been completed and applicant has
informed us that no alarming findings were found (we have not seen the raw

data).

Applicant has stated tnat histopathic reports will be availatle to the Agancy
by the end of 1985. 8ince only 56 animals were involved in the study, ic
would seem feasible that, given a prioricy at SKF, the slides could be
examined and the reports finalized at an carlier time. A commitment for early
submission of this data to the Agency should be obtained from the applicant.

CONCLUSION:

The documented carcinogenicity of auranofin in the rat kidney as well as other
findings in the carcinogenicity nd chronic toxicity studies have been
reported and discutzed with our medical and statistical staffs. The studies
appedt adequate to have demonstrated the toxicological profile of the drug in
animals. With suggested revisions in tr. »s3kage insert and commitments
regarding completion of histopathology 1/ - ts of the mouse and dog biocassays,
ve would no® object to approval of the auraxc€in N)A froe the standpoint of
pharmacology, provided in the judgment of our clinical staff the benefits
anticipated outweigh the potential risks cbserved.

cc: Orig RDA 18-689
HFR-150/Div File
HFN-150/Pease

HFN-150/8Bar ter
RFN-150/Palmer
HPFN-100/Tenple
a2rN-102/Glocklin
BEMN-715/Faicrweather

F/T by D. Pease

Revised by DIRichman/5/15/85

P/T Qy P. Amoss/5/15/85
Wany $1047B \GM‘
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~6old, CppH34Au0GPS M.P. 110-11200

Division of Oncology and Radiopharmaceufical Orug Products

Chemistis Review #

November 12, 1981
NDA: 18-589

App!licant: Smith K!ine French Laboratories
1500 Spring Garden Stree+
Philadeiphis, PA 19101

Product Name(s)
Mm—_~.

Proprietary: Ridaura
Non-proprlofary: Auranofin
USAN: Auranot in
Compend!um; -

Code name and/or number: SKF,D-26162

Dosage Form(s) and Route(s) of Administration:

Copsules (3 and 5 mg) Tablets (1, 3 and 6 mg) orally
Rx or OTC: Rx

Pharmacolo ical Cate ry znd/or Prtncipa! lndicaf[gg:

Anflrhoumaflc

(2,3,4-6~Te¢ra~o—acefyI~1-?hlo~p¢D-Glucopyfanosa+o~=

T T e e ke L. e e —

;‘ . ns

c1y
FIGURE 1 Au&nw4yn

KA 2, P T 18 50 s = ek

e) (Tr!efhylphosphlne)

¢ 1 i 5 ———— by -
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Ref: D. T. Hill and B. M. Sutton®, Cryst, Struct. Comm. (1980) 8, 679,
Also, Vol, 1.481, article #65

“SKE

= Chair confirmation

= All groups are In an equatorial position

= =configuration of the anomeric C-S bong confirmaed

Structural Formuia and Chemical Name(s):

CH,0CoCH,
S-Aue P(Czﬂs)_,

0COCH3
C20H34AU0gPS, An alkylphosphine gold coordinated comp lex.

Gold (2,3,4,6~tetra-0-acetyl=1~thjo- ~D-giucopyranosato=S)-(triethyi~
phosphine)-,

{(1=Thio- -D-gIucopyranosa?o)-(frlefhylphosph!no) goid 2,3,4,6-tetra
acetate :

inttia! Submlssion

Dated September 30, 1981
In BD Cctober 5, 1981

In HFD=150 Qctober 21, 1981
Assigned October 22, 1981

Amendments

Supporting IND, NDA, MF and Letters of Authorization:
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Related Documents (IND's, NDA's, etc.)

1) Myochrisin (MSD) - Grandfather clause drug. Available as Rx |tem.
See the attached page for similar drugs.
2) Solgenol (Schering) - Rx In the U.S.

r CH,0H
ClOQ 2 " SAI]
Ney, AP"?" m kI
™ HO
Co0" L OH Y
Gold thiogiuecse
thiotaniate
m :g;']'m achrysin) AuTG (Solgaacl)
" a-(in-cool ¢ ]
‘ NH; An
to) gold(D)
Sdrperi 3 -
Gold sodium thioglusose
Na(A(TCG) ]}
. . ? - s N;[Mg-C‘M-]‘”ll
-] .
Ney 9““",’-0 O’;uuwmubmnn
’ Gold sodium thiopeo
°;/r | Na{AsTPS)(Alocysine)
L © ‘
w..,u.ussoahltw’
o . €B,0As
L; ¢
T QAM(CiHs s . ’ HCaHe)s
Calora(tristisyiphosphine) gold(T)
L, PAuQ
: ;.za&;s-rm«m-x-a-n-mw
: triethyiphosphine) gold()
: lh}AnpAmG(A-nuodl)
i

Pg L Goid(l) thiolstes. Abhrﬂilﬁouuﬁlh&huﬁﬂmmvadlwﬂl
mhdomamhpms&“

Re¢t: norganlc Perspective in Biology and Medicine 2 (1979) 287-355 by
C.F. Shaw |11 (see Vol. 1.481, article #62)
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Remarks

1

2)

3}

4)

on 10-22-1981 *he group leader (Dr. J. Har‘er) was i-formed *hat this
NDA con*ains bo*h capsule and +able* dosage forms, and possihly based
on HFD-100 memo dated '-9-75 SKF should rave submitted separate NDAs
tor +hese dosage form. Then, the group leader briefed Dr, Jerussi

" about this observation, and it was understood fror +the conversation

*hat the Deputy Director will call SKF (Tel. con dated 10-21 and
22-1981).

NDA Vol. 1.1 Form 356H, table of contents
voi. ? | +em 12q cannot be located
1.10 Labeling, Item No. 4
1.11 Composition, |tem No. 7
1.1Y Components, |tem No. 6
1.11 Mfg & Controls item No. 8
1.1t Sampies Item No. 9
1.48Y E.I.A.R. Item #'5
1.5
1.22
1,24 *o ADME
1.27
Blo-review was requested on 10/26/81. These volumes have been

shipped to Dr. Alice Lee by HFD-520. |t was under stood from the
conversation (HFD-520 representative Dr. Viswana*han and HFD=-150
representatives) during *he meeting held in HFD-150 (11'-4-8', 8:30
AM, in-house) that since there are still gross deficlencies for
bio-studies, i+ would not be approved by D-. Alice Lee. Therefore,
fy=ther Input from chemist was not necessaTy unti| SKF provides ail
data requested by HFD-520 during IND s*ages, In *+heir NDA, and then,
found to be acceptable (e.g., computer printout, etc.).

Methods (sections 8d, 8n and 9) are not suitable for requesting M.V.,
unless either corrected or suitable explanations are provided by SK&F .

e T
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Conclusions and/or Recommenda*ions:

The NDA is no* approvable under section 505 (b) (4) (5) and (6) of the
Ac*t,

The division should Inform SK&F by *elephone *o correct chemistry-related
deticiences as soon as possible because this drug has been classifled as

"IB" type. Many deficiencies can be corrected by SKF within 2-3 months,
If SKF is notified promptiy.

ﬁ(’?-.}-f,( {1.p 3/1/8
R. M. Patel, Ph.D,

cC:

Orig. NDA 18-689

MFD-150, MFO~102/Kumkumian
HED-150/RPate1:11/12/81

ke by RHWood:11/17/81 W"’L

F/T deg:2/25/82 2552 3/1/77" e ﬂ ‘glr v
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' Dosace Form and Route of Administration. -

. Structural Tormvla and Cherical nare

. FneSHED "‘f"”éw*"‘ﬁ' 7/2e (e D?

Sivisicn of Oncoloc: arg Raciozharsaceutical
orug Frecducths —
“rerist's Teview =1 :57
—&te Ceor: lseted. Cure <&, 19&2 J

Classilication. 1= /2 /gz
16-6€9

Applicant. Srith iline & French latoratories
1500 sgrinc Garden Street
Philacelzhia, FA 19101

?xodu& Lales

Fro-rietary: Ricaura

Non-proprietary - Auranofin

Uskl b o Auranofin - T e
Code Nuzber: i - e . SKPeD-29162 .- . S

-y - e o ! . e . [T .- C e g mw—

Oz;:‘l., tablets and Cipsules _

Pharmacclogical Catecory and/ox Frincipal nc:.cation- .
T . Antirhet.natic A o

W °'g'°"3 o . o

Au. {— P (C;ug)

gﬁﬂs

(2.3,4- 6-"'etxa- c-acetyl-l-t.hio- -D-Gl_n;:opyranosaj':o-S) (Triethylphosphinc):éo):d "
3.1 Initial Subeission: | ) | |
. Dated: - September 30,.1981 - . I o
Received: COctober 5, 1981 . - . IR
- .. |: . - ) - ! -: p -.'-“ . '. N ...;i.‘{‘ . : .‘-T P . .-..f.:. :‘ - ":':'.‘ﬂ.'x"- -
2. Resuimission: g - o .
Dated: Rpril 22, 1982 T
Received: Aapril 22, 1982
Assicned: June 15, 1982 - s :

3.

4

Supporting Documents: See Chernist's Review #1

Relateé Ccouzents: _ See Cherist's iie;iew #1

N s bR ey
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z foararis:
Tnis saimissicn. latved Trril 22, 1S:l. rerrcszents a riscirse o “he
cevieving cherlst s guesticens rarzaining te i ¢ Srus futstance (.D3)
teerarlszool Toowilaitlzne
-2 raguested Ilnforraticn rertainini to this IIIl vas alsc suhmitted tC the aurasct
on Frrii 1. 1lS:ts. )
or Hay 10, 1982 an FDA letter issuel to the Iirr descriding the conplate
cherical ceficiencies conveyed to the firm Ly telephone or loverber 20, 1981.
j Ag2in rnete, this sinrission orly adcresses the .J5., :c¢cCitional irformation .

&s reciested in the letter of lay 10, 1¢€2 has nct teen incluced. ?fm ”e (7]
The Zollowing notes ané cozrents refer to the attachced copy of the ., 2.
. Gdeficiency letter anéd the firms responsas. 7 V N '
o Golé triethylprosphine chlorice zay be purchased corzercially from:
.. Joznson Matthey ' . SR . -
T 1401 RKing Road .
westchester, A 19380 -
. Alternately it zay be zanuZactured by SMITEXLINEZ EICKMAI CORPORATIOL P
TL.e nes Leen erenced te i:‘.cc.*::_.:vc-rate rake or ruy infcrraticn B - i
Iex the gold triezh .':cs;:-’:ir._e chierice, - i

Tre rarulecturing srocess is Gascritsd as feliows

: - HAully: ?u;o + 5(c|,l‘cu:,‘¢>|-i):l —Nk—-> [cM“S(CH,_CH‘GI),] |

Chlovoaunic acrd 3';‘_]'{{;,.],‘ | \PA

. | ©1PA o faig) P Auct
: [c.l AuS’Cﬂ';C‘L""')a* PC, Hs s (f-'a.:‘i:& y
- h.mﬂrhorpﬁma 3;5“("""'"'"

Ar. agueous solution of chloroauric acid is reacted with a coolﬁ solution ‘
of 2,2'-thidiethancl in iscpropyl alcohol, uncer ritrogen.
Tziethylchosphine in isorrooyl alcohol is acdéed with acitation.

The resultant ¢clc triethyiphoscshine chloride is collected, washeC with
water and driec.

A batch record has been includeé fcr lct XL 1 ATZ, 16.2 kg. The ranufacturing
instructions and in process controls are describel in ceoyi:lete Cetail

Ass2y is by Atoric rbsorption Methoé or a graviretric method.
Identification is Yy IR.

e - - — - vt mam—— - ——

*

‘——-*
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DA 18-85 . Page 3
R - — . . c— - . s e — - aw R AL e 1] - - - re—————
Cerr ants:
- -3 InTerratinn rrescnted iz adicues: e vescrile the srruficturine %0 inorrosese
strtrole iz zhis gllgramee TTWSTIE zinzo the Litelh veceye lrteg wis
Sti. czn 2nghirvzs it lees TI.le . ezzle (gce Baralactire o2 Surarelin; a=g
SLe oof flivanefis imlico-ac the rreg-rac gF IThcuy. o-é IsCIIOreNY rocuces
) L
I’/CL"C”" " Eﬁog% .
. L™= -y E

O-CHCHy
Ac Wg
a qranhiabut )

“he fir— is recuestec to sutrit am smpurities rrofile for this compound.
(TiC)

2. “he Tirn incicates that this raterial is recaréed as a raw raterial since it is
cccrercially aveilacle, nct as a key interrmediate or a druc sukstance. and

i ' therefore there is rno reguirerent that our supplier (s) hLave Drug Master File
coverage for this iten.

. - s ; : .- . .
e will not fdedite this roint itk she Sizr if

they rrevicde irourities rrofiles
anc evertualily am i-rurities srecificaticn ard rrecedure te their gold
rielhyi-hesrhine sccerstance -rocscires.

- NOTE 2.

ﬁ:;-'_ == - The firm has proviced partial inforcation in their ?osﬁhnission to NDA 18-6€89 -
LR of April 22, 1962 or in their addencum to of zpril 1, 1982. T
e on the ranufacture an@ control of “\e aurancfir processes. Zatch recorcs are
LT included. for each of the ranufacturing operations. The reacticn seqguence is
b as follows: L . .
h“‘;:ﬁ_gf-?' Step I - Preparation of D-Glucopyrarose Pentaacetate (I) a

R . . | ¢;qlddkﬁ o _ -
e et “‘9“ .o . -

' .0 Hcloy .

: o —D
: Y (e €025 Ac Ac
" M T Ac
: ) 2 .

S B ]:

fahe an h\tdr;_‘h'
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tUifeta T “luzeriranesy)
)

+

Ftegs III - Preraration of lurarofin (I12)

. H00c )
cHs OH " (¢ “‘)s?. ““d
T+ Ke©% 75 ,@ ]* Go ld eyl
‘ﬁ- Pho’?w

. hlonde
. A ol c
ClaOhc 82~

Aw- P@L"s S “V
K

Pe

- ——— s

kn interesting reactior rFrecaution appears in _the pilot éirections for
the final vezstiorn., (see alsc previous cor=erts undsr ¢olli triethkyl shosphine) .

"ZURRIIOFIN corntains GOID, which ceuld exchafize with less notle netals.

This is rore likely tc occur with the C:ACORD (TRIETHYL PEOSPEINT) GOLD starting
raterial, sirce this is esser: ially a complex of GOLD CELORIDE with TRIETEYL :
PEOSPEINE. <The extent of rossible eixchance has not been Cetermined in either casq'

For this reason, contact of the reaction mixture and the product with any metal
should re kept to % minizum. G3lass lineé reactors and plastic or teflon
line equiprent are recormenced if possible.”

Corrert: It will Le recessary for the firm to ceterrine the rmetal exchange properties
. alp o - bk - - -+
of these corponés ané relate this inferrmation to all subsequent manufacturing

oerations involvinc AURRNOFIN
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snlermoazicr s lzen =reerifsl fexr thi refera-o- tandzay; e fie ircicates
- oy - - w - - - . . - - . -

Shat 2 jeviiis oD a2 lateh 2% avrar-3i STETRN3C Yy the ooregpcial rrocess

- - - - - . - . - . - - -
Righ cescoa T4t rupite wae Ssel~ctel 2e “cfararce ftancazd  (Coce sI-333,
VIRLASL CE e S 7 - -2 - . ; M

arl cci: letals sharacterizel. el cTizal cita czre et ittes tc the -

1.

3.

4.

Re

0. 00
0.0
-1
’ 0.08%

{" 6.9

Comments: -

- ———.
- — ———

B 017 .

i e e o ———— -

IR 2ssignments were inclyéod for acetate

S~ Aul-Pé'

- -
@ T2y grestrae

a) chargsd :ish the Freie terrerziure vhich
Eecerrogition:

= proviced no fracrencs for sullur conte

€) ircluded a-

Elenental tnalysis was

“he TLC procedure

254 nn) noted the follewing

) - . - " — LI e

A woun ¢
very small
troce
+roece
frace
frace

net g 1oen

aj JATe. lolazsllir feruia eizcular veio g
=) Jescripticrn:
¢) Ix
<) iR - fro' n
e) Octical I:ation
- 2) lass Soectrum
q) Zlerental analysis
2) Jlaltins ceing
i) Loss on drying
- ). TLC
k} HPLC —
- e s - -

. . S ———
e - T A——
— — . e e =y -

gIoups but not

indicatel a slcw thersa:l

inire eroucs

adéitiocanal Cesiciation x20 vhich was not exglained
ot includec for sulfur or oxygen

using detection with rodire vapor (but not with OV at
Quantities of ®aterials,

b - - .

O Iy—

p or?mé.' r I

Varcone ma"‘?‘l‘ a

. ducle ‘
ok spaarhsatly ishak ok

ol — Qe <—PCH CHy) g 'S:Z/f

Tt e —— -

.

T r———— . - ——



MDA 18 €5 ' Page 6
ohe 1\ "
= MLL
| oy dhe
0.27 — net ¥ (*c- pe. ‘2
o hC- cH 71‘ ./
é "y 10
o.35 7e 3“ fe

A Pc a)
ot o awc- P 3%

o %o M“J‘f : Kn Muokﬂ

% ':_" Ll
-ﬂw‘-"’P\\ca—"'S
0.49 baci OCyHg
' Obe A gm‘x?
~oPC PoER
- -A«-l"”\:cw: |
| ok wCl=-Cl;
0.52 ol oAC Ac g 3

IsaPm f"“t'

The 7°L rrocecure is referred to Fizure ¢ vhich is a cerpariscr of lot EE- 530
with varicus comrercizli lots. licte: Tre etioNy . isonropory cerpounds and

- P -~ Fammmma” d aTY =
2.8 2ntas  2ld ara IZaTected ir zll lots.

It will ke necessary for the firzx to inciude a guantitative impurities profile for.
the relerence standaré ard for a typical cermercial lot

S. Thierral Behavior of the corpound is to be provided, i.e.

a) Differential Scanning Calerimetry (nsC)”
k) Thermal Gravinetric analvsis (2GA)

NOTE - )
Tne firm has provided cdata, as recuested for intermediates in .the synthesis.
%ete their response to the Questions concerning alpha and beta iscners of
2-glucopyrancse rentacetate: . :

&) with avérocen trorize in clacial acetic acié: always results only in the
forration cf the altha ancoer of tetra-O-acetyl alph- D-glycopyrarcsyl broricde
which is the ~ore therrodynarically stable iscrer (1)

L) the sutsecient reaction with thiourea is liXewise specific to yielé the

peta-aroser of corpoundé II (2) )

(1) 'ethods in Cartchycrate Chenistry - thistler anc Wolfram (Volume II (85),
F8%% 231, 1%2¢€3)

(2} ‘tethods in Carkohyérate Chunistry - ihistler and tolfrarm (Volume II (108),
Tege 433, 12€2)
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DTC 8.
-7€ Ilxr has rit addrnssed the guesticns relatir;y to the rull druc sststance.
SC mants:
- Thie Iirr ;s ts rrovide irformetion. &s reevicusly: reguzstel . en the bulk Crue
sanstance
2. hecitionaly mslting point cCeterninatiors anc irzurities tests are tc be addec.
*nd the firr is to clarifyv the rationale for controling particle size.
an adéitioral Célrment:
. it is to Ba.sudgested to the firm that they corpile an Aralytical Profile
for the Drug Sutriance (akin to these Fublished by Tiorey) for inclusion
4 in theiY cruc raster file. Tris would include cata corpiled for the .o ;
published information (e.g. crystal structure) ; Sclubility information
e (particularly for those solvents used in gynthesis and analytical procedures) :
- - Statility inforzmation; ... o — .
2. Coriclusion ané Recoomendations: . | -
it is recoz=erced that a letter issue to the 2pplicant reaffirring the unanswered
. issues raised in the FDA letter of ay 10, 1962 and noting the additional
points covered in Remarks. "~ R - -
ary inn Javski
Cherist, EFD-150
| qrn WY '
pel aper”
s 1e L S Do TR
o Ong. MDA 16439 S
HFD-150] MAJAISK i :b/z6/52
{ KED-1p[Cso [ DeokE
1 .,
A
By - -




2.

3.
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P merd
°-;3""* —  n])*3
pivision of Oncology and
Radiopharmaceutical Drug Products
Chemiat's Raview #2 bar 1 19¢ 2

Date Complated: UDicem
Classification: 1B

Frosned nelled o

¥DA 18-689
Applicant: smith Kline & French lLaboratories

1500 Spring Garden Street
“hiladalphia, PA 19101

Product Names:

Proprietary: Ridaura
Non-proprietary: Auranofiu
USAN: Auranofin
Code Number: SK&F D=-39162

Dosag <orm and Route of Administration:
Capsules: 3 mg. and 6 mg.
Tadlets: 1 mg., 3 mg. and ¢ mg.
Oral, Rx

Pharmacological Cateqory and/or Principal Indication:
Antirheumatic
(Disease Modifying Antirheumatic
Drug - DMARD)

Structural Formula and Chemical Name(s):

]
H,06CH,

0. s-Aui— P(GHs);
g

aNs

II,C.
L

I T T



WD2A .8-68%

B 3.

3.
4.

Pags 2
(1) Golgq, (2,3,4,G-totra-o-acetyl-l-thio-f3-D-glucopyranOlato~S)-
(triethylphospine).

(2) (1-Thjo~ -D-glucopyr-anosato;-{:riethulprcepinelocld
2,3,4,6~tetraaceatate

Molecular Formula: C H awo s?

Molecular Weight: 678.488

Initial Submission: September 30, 14

Received: October 5, 1931

Resubmissions:

Dated: : April 21, 1932

Received: April 22, 1355l + Chade insert
Dated: . Rpril 22, 193:

Received: April 22, l3e tielating to NDS
Assigned: June 15, 19&2

Dated: June 22, 1932

Received: June 24, 192: ¥anufacturing and

Control information
Received by Chemist:

Dated: October 19, 1w32
Received: October 29, 1:4R2 Relating to NDS
Received by Chemist: November 8, 1982

Supporting Documents: See Chemist's Reviews #1 & #2 und Notes

Related Documents: See Chemist's Reviaows #1 & #2 and Notcs
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MDA 18-689 ' Page 3
C. Remarks:

The applicant chose to answer deficiencies in manufa cturing

and controls information noted in Chemist's Review #! in two
parts, i.e.

Those relating to syntheeis were answered £-22-82. These weis
reviewed on 6-26-82 ~ and the a<cditional dnficiencies were
conveyed to the applicant by Dr. R.H. ¥ocl, Supervisory Chemist,
HFD-150. They were ansirered in a subriszion dated October i9, 1

Those relating to other manufacturing and control deiicienzies
were answered in a submission daled June 22, 1982.

After reviewing current submiscions to the application - as wall
as previously submitted material, the apvlication remains
deficient and/or ambiguous in major areas.

l. Formulations:

923
-

a) - The application proprs=3s 5 dosacs forms: l, 3, 6 g, ".an

colored, film coated, tablets and 3 and 6 ny. hari
shell gelatin capsule:

Note: Only thé 3.0 ng. core formulation was usec in
clinical trials. How=zver, 0.34 mg. and 1.0 mg.
formulations used in tcrials are essentizlily equivalent
to the 3.0 mg. cores.

o
1.0 and 3.0 mg. capsules were cf different formulation;:

than propesed in the DA,

b) The applicant proposes to initially market a 3 mg.
capsule.

¢) It is unclear why the applicant has chosen to color
their tablets with iron oxide {cosmetic ochre) when
manufacturing instructions and current literature
cite metal exchange as a possibility for Gold(I)
compounds.

2, s§nthesia information is deficient as follows:
a) molar quantities have not been cited.
b) Yields have not been given.

c) the firm proposes to buy gold triethylphosphine chloride-

used in the laat step of the synthesis reaction - bu:
does not consider synthesis at other sources ms
necessary to the application.

T ¥ T )
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Chemist's Review
Divisions Name: OCRDP

Chemist's Review: ©§

Date Completed: TZ/VT378T —

1.  NDA 18-689
Applicant: Smith, K1ine and French Laboratories
Adoress: Philadelphia, PA 19100

2.  Product Wame(s):

Proprietary: Ridaura
Non proprietary (oeneric): Auranofin
Code name and/or number: SKF D 39162

3. Dosace Forms(s), potencies and Route(s) of Administration:
Rx: 3 and 6 mo capsules, 1, 3, and 6 mo tablets oral

4. Pharmacolooical Cateoory and/or Principal Indication:
Ant1-rheumatic

Amendments : Resubmiss fon 10/12/83; received HFN-150, 10/13/83;
reassioned to this reviewina chemist 10/19/83; recefved
from CSO 10/31/83,

This NDA was orioinally submitted 9/30/81 and the first chemists review
(4/12/81) considered :: not approvable. Subsequent chemist's review
(6/26/82, 12/9/82, £/6/83) found substantial deficiencies. A non-approval
lTetter was issued 2/28/83. The current submission was oreinally
classified as an 2mendment and then reclassified as WD/RS 10/19/83. This

fs a 1 B druo and per memo from the supervisory chemist, the review should
be given priority,

A methods validation repor! was recejved 11/16/83, but details from the
two district labs containing specific comments were not included,

A non-approvable letter should be sent to the applicant containing the
materia) contatned in the draft chemist's part,

e C el

n C. Leak, Ph.D.
Chemist

Orio NDA 18-43%

<

'sed by: RHWood/12 £ ¢4 M
e B Er Y L i

Wano #1394p



.
fwy »

NDA 16-689

Division Name: DORDP
Chemist's Review: 6
Date Completed: 2/12/85

Ac 1- NDA 18-609
Applicant: Smith, Kline and Prench Laboratories
Address: Philadelphia, PA, 19101

2. Product Name(s) :

Proprietary: Ridaura
Non proprietary (generic): Auranofin
Code name and/or number: SKP D 39162

3. Dosage Porms(s), potencies and Route(s) of Administration:
Rx: 3 and 6 mg. capsules, i, 3, and 6 mg. tablets oral

4. Pharmacological Category and/or Principal Indication:
Anti-rheumatic

B. Amendments: Resubmission 10/12/83; received HPN-150 10/13/83;
reassigned to this reviewing chemist 10/19/83; raceived froa
CSO 10/31/83.
Resubmission 6/6/84; Received Bureau 6/6/84; receivad
11/19/84 by chemist.

C. Remarks:

The applicant amended their New Drug appilcation on 6/6/84 with additional
information on manufacturing aild controls asg regquested on March 27, 1984.
This information was reviewed and found to comply; however. an additional
correction to the raw materials controls shculd be made via telecon {see
“Draft®). Methods vValidation from District Laboratories were found suitable
for regulatory purposes (see memo 11/10/83 from RPO-620) .Establishment
Inspection Report from the Office of Compliance for RIR of 5/6/83 is still
pending; however, celecon with Compliance indicated the firm is approved.
(see memo of telecon dated 2/11/8S%).

D. Conclusion and/or Recommendations:
’rom a manufacturing and controls standpoint, the MDA is approvable peading

PPL. The firm should be notified by telecon of additional revisions in the
controls which should be made (see *Draft®).

E ety G (Fx@ g/i3for

Orig. NDA 18-689 Ernest G. Pappas
HFN-1(2

=150/Div Pile _ N
HPR-150/CSO fea.go ';J- U- e
HPN-140/EPa fﬂw IW" ﬂ- '
R/D endorsed by:RAWood 2-21-85 5"3 rzs,s"
P/T by SA 3-6-85% irev.by dwp 3-12-85 Wang ¢4 0226B .3ll




Division of Oncology and Rzdiopharmaceutical Drug Products

Chemist's Review §7

A. 1. NDA 18-689
Applicant: Smith Kline & French Laboratories
Philadelphia, Pennaylvania 19101
2. Product Name(s)
Proprietary: Ridaura
Non-proprietary: auranofin
USAM: auranofin
Compendium: N/A
3. Dosage Porm and Route of Administration: Oral, Tablets
4. Pharmacological Category: Antirheumatic
5. Structural Pormula and Chexical Name(s):
(/]
C
c}£9g "3
2
i - A flearie)y
fﬂf 4
§c1}3
(1) Gold, (2,3,4,6-tetra-0-acetyl-l-thio-B-D-gluc-)yranosato-8)
(triethylphosphine)-;
{2) (l-Thio-B-D-glucopyranosato) (Triethylphosphine) gold 2,3,4,6-
tetraacetate.
B. 2. Amendment: 3/1/85
2/28/85 (Received)
C. Remarks:
The applicant submitted the controls information on 3/1/85 as was
requested by telephone on 2/22 & 26/85. The information as submitted is
found acceptable and concluded the remaining dificiencies with the
exception o7 one (1) request. This request involves a limit sr~~ification
for aranofin "B®* which the applicant refused to include in the
specifications. A meeting on 2/28/85 appear2d tO resolve the differences
(see Memo */3/85). However, as for Telecon on 3/1/85, this request
remaing not resolved.
(Refer to Chemist Review Notes for additional controls information).




Page 2
NDA 18-689

D Conclusion a.nd/t?;__ﬂccmqndation-,;_

From a manufacturing and controls standpoint, approval of the controls
information will depend on whether the firm will include the remaining
information as stated above or whether the applicant can convince the
Division and Agency that this request is not needed.

Chemist Review #6 dated 2/12/8% indicated the application ig approvable
pending the applicant's correction of the controls deficiencies which
still remain. Since the deficiencies have not totally been COorrected,
approval of the controls portion of the NDA will not be allowed at this

time.

¢c: Orig WNDA 18-689
RPN 150/Div Pile
BFN-140/Puppas

R/D endorsed by: RUWood/3/6/85
P/T by ». AnoOss/3/12/85%

Wang #0262p

Soat 3ot 3/3/x

Ernest G. Pappas
3/4/85

3[!3“'( * 3];1[*‘5‘

e T
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5.

2.

3.

4,

Division of Oncology and Radiopharmaceutical Drug Products

Chenist's Review §8

DA 18-689 o ADD 4

Applicant: Smith Kline & French Laboratories

Philadelphia, Pennsylvania 1910)
Product Name(s):
Proprietary: Ridaura
Non-proprietary: auranofin

USAN: auranofin
Compendium: R/A

Dosage Porm and Route of Administration: Oral,

Tablets

Pharmacological Category: Antirheumatic
Structural Pormula and Chemical Name(s):

!

4

CJQP q; . ( );
: "'Auﬁ—v C.Hg.
-cﬂsc.”

§clt3

(1) Gold, (2,3.4.6-totra-o-acetyl;l-thio—s—b—glucopytanoaato-S)

(triethylphosphine) -;

{2) (l-Thio-a-D-glucopyranosato
tetraacetate.

Amendments: 3/26/85, 3/29/85 and 4/2/8%

Supporting IND, NDA, M?, and Letters of Authorization:

Related Documents (IND's, NDA's, etc.).

} (Triethylophosphine) gold 2,3,4,6-

R g 1
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WDA 18-689

C. Remarks:

Cherist review dated 3/19/85 indicated that the controls remain deficient
since the applicant did not totally correct the controls deficiencies as
stipulated in chemist review 2/12/85. 1In this fejard, the applicant met
with FDA on 3/19/85 to digcuss the remaining deficiency which would
tantamount to an approvable action from a controls standpoint if ehe
could be resolved (see memo of 3/19/85). The issue that
during (continued on Page 3},

issue
was discussed

D. Conclusions and/or Recommendationg:

The applicant has satisfied Our request of 3/19/85. The manutacturing and
controls are fully met. An APprovable letter should issue from ,
manufacturing and controls standpoint,

Ernest G. Pappas
4/3/85%

©G: Orig WDA 18-689
EPN-150/Div Pile

EFMi-150/Pease .
BYt-140/Pappas fS

R/D endorsed by: RuMood/4/4/8s Hq A )aw"‘"
P/T by P. Amosa/4/4/85 R-

Wang 06148

L e amdm |
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Cherist's Review &2 37
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Arpoicant:’ Srith .iline & Prench Labo.ratorios
e e : 1500 Sprinc Garden Street
. ' PhilacCelphia, FA 10101
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Date€:  April 22, 1082 | |
| Received: April 22, 1982 : | ‘ ' j
R Assignea: June 15, 1982 | o P :

3. Eupporting Decuments: See Cherist's Review '#1

4 Relateé Locusents: See Cherist's knu}iew ®l
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‘Division of Oncology M
Radiopharmaceutical Drug Prcducts
Chemist’'s Review #3

Date Completed: Déseewvbar 1’ 11.?7.
Classificatinn: 1B

A. 1. NA 1B-6B9

Applicant: Smith Kline & French ILaboratories
1500 Spring Garden Street
Philadelphia, PA 19101

j 2. Product Names:
Froprietary: Ridaura
¥on-proprietary: Auranofin
USAN: Auranofin
Code Number: SK&F D-35162

3. Desage Form and Route of Administration:
Capsules: 3 rg. and 6 mg.
Tablets: 1 mg., 3 mg. and 6 mg.
Oral, Rx

4. Prarmacological Category and/or Principal Indication:
Antirheumatic

N (Disease Modifying An.izheumatic

' Drug - DMARD)

5. Structural Formula and Chemical Name(s):

CH,0ceHy
—p. S=Au !"CL“S!;
g
L

ue
! & o{‘i CHg

L Al b b et e o

ANl ek gtk s )
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(1) ecolq, (293,4,s-tetta-o-acetyl-l-thio-ﬂ -D-glucOpyra.nosato-s)-

(triethylphospine).

{(2) {(1-Thio- qD-glucopyrlnosato)-(triethylphospine)gold
2,3,4,6-tetraacetate

Molecular Formula:

Molecular weight:

Initial Submission:
Received:

Resubnissions:

Dated:
Received:

Dated:
Receaived:
Agsigned:

Dated:
Recejived:

Received by Chemist:
Dzted:

Received:

Received by Chemist:

Supporting Documents:

Related Documents:

C B au0 sp

678.488

September 30, 1981
October 5, 1981

April 21, 1982
April 22, 1982 Package insert
April 22, 1982
April 22, 1982
June 15, 1982

Relating to NDs

June 22, 1982 o _
June 24, 1982 Manufacturing ana

Control information

October 19, 1982

October 29, 1982 Relating to NDS
Novenber 8, 1982

See Chemist's Reviews #1 & #2 and A

See Chemist's Reviews #1 & #2 and Qe
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- NDA 18-689 ' Page *

C. Remarks:

The applicant chose to answer deficiencies in manufacturing
and controls information noted in Chemist's Review #1 in two
parts, i.e.

- Those relating to synthesis were answered 4-22~82, Thete were
reviewed on 6~26-82 - and the additional deficiencies were
conveyed to the applicant by Dr. R.H. Wood, Supervisory Chemist,
HFD-150. They were answered in a submission dated October 19, 1¢:
Those relating to other manufacturing and control deficiencies
were answered in a submission dated June 22, 1982,

After reviewing current submissions to the application - as well
as previocusly submitted material, the application remains
deficient and/or ambiguous in major areas. :

l. Formulations: :

8) - The application proposes 5 dosage forms: 1, 3, 6 mg. ta:
colored, film coated, tablets and 3 and@ 6 mg. hard
shell gelatin capsules.

Note: Only the 3.0 mé. S formulation was used in
clinical trials. However, 0.34 mg. and 1.0 mg.
formulations used in trials are essentially equivalent
to the 3.0 mg.-Ygigy-

G—L
1.0 and 3.0 mg. capsules were of different formulations
than proposed in the NDA.

b) The applicant proposes to initially market a 3 mg.
capsule.

- ) It is unclear why the applicant has chosen tg color
thair tablets with ' , when
manufacturing instructions and current literature
cite metal exchange as a possibility for Gold(I)

- compounds,
2. Synthesis information is deficient as follows:

a) molar quantities have not been cited.

D) yields have not been given. _

€) the firm proposes to buy SN wesmaliERe
used in the last siep of the synthesis reaction - but
does not consider synthesis at _ )
necessary to the application.

I |
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F/T by P, Amoss and S. Hi11/2/23/84
Wano €#1394P

Chemist's Review

Divistions Name: DORDP
- Chemist's Review:
Date Completed:

1. NDA 18-689
Applicant: Smith, K1ire and French Laboratories

Address: Philadelphia, PA 19101

2. Product Name(s):

Proprietary: Ridaurs
Non proprietary (oeneric): Auranofin
Code name and/or number: SKF D 39142

3. Dosaoe Forms(s), potencies and Route(s) of Administration:
Rx: 3 and 6 mo capsules, 1, 3, and 6 mo tablets oral
4. Pharmacoiocical Catecory and/or Principal Indication:

Anti-rheyumatic

Amendments:  Resubmission 10/12/83; received HFN-150, 10/13/83;
reassioned to this reviewino chemist 10/19/83; received

from CSC 10/31/83.

This NDA was orioinally submitted 9/30/8) and the first chemists review
(4/12/81) considered it not aprrovable. Subreauent chemist's review
(6,/26/82, 12/9/82, 5/6/83) found substantial deficiencies. A non-approval
Tetter was issued 2/28/83. The current submission was oroinally
classified as an amendment and then reclassified as WD/RS 10/19/83. This
fs 2 1 B druo and per memo from the supervisory chemist, the review should

de aiven priority.

A methods validation report was received 11/16/83, but details frem the
two district labs containing specific comments were not inc¢luded.

A non-approvable letter should he sent to the applicant containino the
material co:tained in the draft chemist's part.

Ve

Chemist

i ?4?,L\F{L{
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NDA 18-689

Division Name: DORDP
Chemist's Review: 6
Date Completed: 2/12/85

A. 1. NDAM 18-689
Applicant: Smith, Kline and Prench Laboratories
Address: Philadelphia, PA, 19101

2. Product Name(s):

Proprietary: Ridaura
Non proprietary (generic): Auranofin
Code name and/or number: BSKF D 39162

3. Dosage Turms(s), potencies and Route(s) of Administration:
Rx: 3 and 6 mg. capsules, i, 3, and 6 mg. tablets oral

4. Pharmacological Category and/or Principal Indication:
Anti-rheumatic

B. Amendments: Resubmission 10/12/83; received HFN-150 10/13/83;
reassigned to this reviewing chemist 10/19/83; received from
€80 10/31/83.
Resubmission 6/6/84; Received Bureau 6/6/84; received
11/19/84 by chemist.

C. R.IIIKS:

The applicant amended their New Drug application on 6/6/84 with additional
information on manufacturing and controls as requested on March 27, 1984.
This information was reviewed and found to comply; however, an additional
correction to the raw materials controls should be made via telecon (see
*praft®). Methods Validation from District Laboratories were found suitable
for regulatory purposes (see memo 11/10/83 from HPFO-620) .Establishment
Inspection Report from the Office of Compliance for EIR of 5/6/83 is still
pending; however, telecon with Compliance indicated the firm is approved.
(see meno of telecon dated 2/11/85).

D. Conclusion and/or Recommendations:

Prom a manufacturing and controls standpoint, the NDA is approvable perding
PPL. The firm should be notified by telecon of additional revisions in the

controls which should be made (see "Draft®).

E et G (o 3 /385

Orig. NDA 18-689 Ernest G. Pappas
HFN-102

R/D endorsed by:RHWood 2-21-85 1}
F/T by SA 3-6£-85 ;rev.by dwp 3-12-85

wang ¢ 0226B 311 713’{




A.

c.

Division of Oncology and Radiopharmaceutical Drug Products
Chenist's Review #7
1. NDA 18-689

Applicant: Smith Kline & Prench Laboratories
Philadelphia, Pennsylvania 1%101

2. Product Mame(s)

Proprietary: Ridaura

Non-proprietary: auranofin

UBAN: auranofin

Compendium: N/A
3. Dosage PForm and Route of hdminiastration: Oral, Tablets
4. Pharmacological Category: Antirheumatic

5. Structural Poramula and Chemical Name(s):

¢
c“zo"-"“‘l
RN R i G5
L
ey

(1) Gold, (2,3,4,6-tetra-O-acetyl-1-thio-B-D-glucopyranosato-5)
(triethylphosphine -;

(2) (1-Thio-B-D-glucopyranosato) (Triethylphosphine) gold 2,3,¢,6-
tetraacetate.

2. Aaendment: 3/1/85
2/28/85 (Received)

Remarks:

The applicant submitted the controls information on 3/1/85 as was
requested by telephone on 2/22 & 26/85. The information as submitted is
found acceptable and concluded the remaining dificiencies with the
axception of one (1) request. This request involves a limit specification

“which the applicant refused to include in the
specitications. A meeting on 2/28/05 appearsd to resolve the differences
(see Memo 3/3/85). However, as for Telecon on 3/1/85, this request
remains not resolved.




Page 2
WDA 18-689

D  Conclusion and/or Recommendations:

From a manufacturing and controls standpoint, approval of the controls
information will depend on whether the firm will include the remaining
information as stated above or whether the applicant can oconvince the
Division and Agency that this request is not needed.

Chenist Review §6 dated 2/12/85 indicated the application is approvable
pending the applicant's correction of the controls deficiencies which
still remain. Since the deficiencies have not totally been corracted,
approval of the controls portion of the NDA will not be allowud at this

time.

cc: Orig MDA 18-689
- appas
AM-150/Pease
R/D endorsed by: RHAWood/3/6/85
¥/T by P. Amoss/3/12/85

Wang $#02628

S st & fopa 33/ ¢

Crnest G. Pappas
3/4/85
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