Doubl e-Bl i nd Pl acebo Controll ed Crossover Study of Clotrimazole
20 my/kg in Q1I1.D. Dosage Two Days Per
Week for Six Weeks in the Treatnent of Rheumatoid Arthritis

| nt r oducti on

Clotri mzole has a broad spectrum of anti-nycotic activity and
was developed clinically for its control of fungal infections,
pat hogeni c for aninmals and man. The drug was devel oped as an agent
by Bayer Laboratories froma screening programinvolving nore than
900 substituted im dazoles active against dermatophytes, yeasts,
bi phasi ¢ fungi and nol ds.

Clotri mzol e has al so been shown to have anti-protozoal action
and it has been suggested that chem cal conmpounds which have anti -
protozoal activity are useful when admnistered internally for
treating rheumatoid arthritis (1). It has al so been suggested that
this may be one of the npbst effective agents of this class for
treating rheumatoid arthritis (1,2).

Backgr ound

Clotrimzole is an antinycotic drug, synthesized by the Bayer
Laboratories in Elberfeld, Germany, by M Plenpel et al (3), known
as Bayb 5097, al so known as canesten or lotrimn (Delbay U S. A ) It
is chem cally bis-phenyl (2-chlorphenyl)-1-im dazolyl-nethane and
is approved by the U S. Food and Drug Adm nistration only for
topical treatnment of tinea and candida infections of the skin. It Is
avail able as a 1% solution or creamfor external use. Clotrinmazole
has an in vitro activity and inhibits gromh of nost strains of the
vari ous dermat ophytes that cause tinea pedis, tinea crurisand tinea
corporis. It also inhibits the growth of some strains of
gram positive bacteria and has activity against trichononas speci es
i n high concentrations (4). Cotrimazole is also available in 100 ng.
vaginal tablets and it is reported to be active against vagina
trichononiasis (5).

Oral clotrimazol e has been used successfully to treat systemc
mycotic infections in broad series of clinical trials with divided
dosage rangi ng from40-100 ng/ kg/day (6). Side effects are primarily
gastrointestinal with upper G disconfort, nausea and diarrhea a
significant limting factor in 1/3 of patients. CNS effects are seen
inup to 8% of patients consisting of apathy, depression and in rare
cases, hallucinations.

Since the anti-helmntic i mdazol e | evam sol e has been w dely used
inthe treatnment of rheumatoid arthritis, nmuch has been | ear ned whi ch
can be applied to studies of the effects of other agents of a sim|lar
class in the treatnent of patients wwth this disease (7). Early in the
course of trials with this agent, daily dosage was enployed with a
di stressing 10% of patients devel oping severe neutropenia (8). Wth
t he devel opnent of reginmens utilizing several days per week or one day
per week therapy a | ower incidence of hematol ogi c problens has been
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denonstrated al though this drug continues to have too high an inci-
dence of side-effect devel opnent to be widely used in the treatnent of
rheumatoid arthritis at present (9,10). Another im dazol e, netronida-
zol e has been tried in rheumatoid arthritis without significant side
effects but with doubtful efficacy (11). Cotrinmazole in high doses
has been shown to be effective in the treatnment of rheumatoid arthri -
tis but its use has been associated with an unacceptably high inci-
dence of side effects (2). Since it has been suggested in an uncon-
trolled study that | ower doses may be effective in the treatnent of
rheumatoid arthritis (1), thistrial wll be undertaken at | ower doses
to test the efficacy of this drug in rheumatoid arthritis.

An in depth discussion of the chem stry, toxicology, and phar ma-
col ogy, of clotrimzole is included in Appendix T. A detailed
bi bl i ography for this protocol is included as Appendi x J.

Qbj ective

To evaluate the efficacy and tolerability of clotrimzole 20nyg/
kg given in g.i.d. divided dosage for two consecutive days per week
for six weeks conpared to placebo given in the sane schedule in a
doubl e-blind study in the treatnent of patients with active rheuna-
toid arthritis.

Sel ection of Subjects

A. Inclusion criteria

1. Male and fenal e outpatients

2. Adults (18 to 70 years)

3. Patients with diagnosis of rheumatoid arthritis on stable
dosages of aspirin or non-steroidal anti-inflammtory agents for at
] east one nonth will he enrolled in this trial. Patients nmust neet
the criteria for definite or classical rheumatoid arthritis as
i ndi cated in Appendi x A

4. Patients nust have active di sease as indicated in Appendi x B
and nust agree to attenpt to continue on their nonsteroidal anti-
inflanmatory drugs at the same dosage during the duration of the
st udy.

B. Exclusion Characteristics

1. The presence of arthritis due to the ARA exclusions listed in
Appendi x A (Section C).

2. Patients who do not show active disease as indicated in
Appendi x B.

3. Pregnant femal es or nursing nothers.

4. Patients who have:

1. Active peptic ulcer, gastritis, or i mportant
gastroi ntestinal diseases.
1. Cirrhosis, hepatitis, or |iver enzyme abnormalities nore

t han 20% above the upper limts of nornal
I11. Serious cardiovascul ar di sease
1V. Serious hematol ogi c di sease
5. Patients who are being treated with or who have been treated
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in the last three nonths with i nmunonodul ati ng agents (gol d, peni-
cillamne, antimalarials, corticosteroids, or cytotoxic agents

Nunber of Patients

Forty patients will be entered in this double-blind crossover
st udy.

Durati on of Study

A. Duration of clinical trial is 1 year.

B. Duration of study for each patient is six nmonths as foll ows:
si X weeks on nedication or placebo followed by six weeks observa-
tion, followed by six weeks on nedication or placebo, followed by
anot her six weeks of observation.

Procedur e

A. History and physical.Conplete history and physical exam na-
tion will be obtained at visits one and ni neteen.

B. Patients will he nunmbered consecutively as they are entered

into the study. By randomall ocation, one-half of the patients w |
receive clotrinmazole in 250 ng. conpressed tablets in the dose of 20
mg/ kg i n four divided doses, taken two consecutive days per week for
the period of six weeks. One-half of the patients wll receive
i dentical placebo tablets. This will he foll owed by a si x week wash-
out/ observation period. At the end of 12 weeks, patients wll be
crossed over and receive the alternative placebo or trial nedica-
tion. This will also he followed by a six week observation peri od.
The random zation process will be performed at visit one.

At visit one, a bottle containing either active nedication
or placebo tabletswi || he dispensed to each patient. Directions on
the bottle will read, "'Take as directed.” The patients will he given
witten instructions to take six to eight tablets per day, depend-
ing on their body weight as equally divided g.i.d. doses. Medica-
tions will be dispensed at each visit, and the nunber of returned
tabletswi | | be recorded on the Clinical and Laboratory Assessnent of
Di sease Activity Sheet: (Appendix C) for each visit. No changes in
anti-inflammatory agent nedication will he all owed during the study.
| njectabl e corticosteroids are not allowed during the study. Pure
anal gesi cs such as acetam nophen will he allowed during the study
but notation of the nunber of tablets taken will be noted on the
clinical and | aboratory assessnent sheet.

C. Cinical Observations

The sanme study technician will evaluate a given patient with the
hel p of one of the rheumatol ogy physicians and conpile the data in
Appendi x C at the sane tinme of day at each visit. Denographic data
will be entered as indicated giving the patient's nane, visit date,
unit nunber, age, sex, and duration of disease. The anti-inflanm-
tory agent nedication, anal gesic nedication, nunber of study cap-
sul es returned and nunber consunmed will be recorded if appropriate,
on the Assessnent Sheet (Appendix C). The Aneri can Rheumati sm Asso-
ciation functional class O to 4 will be determ ned as indicated in
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Appendi x D and recorded on the Assessnent Sheet. Moirning stiffness
wll be entered in units of one hour from zero to five. Gip
strength readi ngs fromeach hand will be recorded separately in nm
Hg fromO to 260. A Total Joint Count Recordi ng Sheet (see Appendi X
E) will be used to evaluate the total nunber of joints involved and
the value (0 to 60) will he entered on the Assessnent Sheet. A joint
wi |l be considered affected if objective findings such as tender-
ness, pain on passive notion, or swelling are noted on exam nati on.
Pain intensity, patient assessnment, and observer assessnment wll be
quantitated using visual analogue scales. Patients will indicate
the severity of their pain at each visit on an 11 point scale (see
Appendi x F). Patient and observer assessnment wll be eval uated
using simlar nmeasurenents (see Appendix F). Laboratory data in-
cluding Westergren ESR, wuric acid, alkaline phosphatase, tota
protein, and rheumatoid factor titer will be recorded on the As-
sessnent Sheet. Peripheral blood WBC/ m?®, differential |eukocyte
count, and hematocrit readings will also be entered on the Assess-
ment Sheet. Clinical efficacy and side effect evaluations will be
performed at each visit and will be recorded on t he Assessnent Sheet
(Appendi x C).

D. Laboratory

1. The followi ng | aboratory anal yses will be perfornmed for safety
or efficacy:

a. Blood and urine specinmens will be obtained at the initial
visits and every two weeks for the foll ow ng:

CBC
SMAC - See Appendix C for nethods and nornmal ranges Routine

urinal ysis

2. Henmoccult cards will be given to the patient to test for
occult bl ood, and these cards will be checked at each visit. Results
from at |east one specinmen should be recorded each week. O her
results can be recorded if nore are obtained.

Westergren sedinentation rates and rheumatoid factors will be
done at visit one, seven, ten, sixteen, andE. Adverse Experi -
ences

Adver se experi ences are defined as any unwanted si gns or synptons
which may in any way be related to pharnmacol ogic action of any of
the drugs taken by the patient. AlIl such experiences are to be
entered on the Clinical and Laboratory Assessnment Sheet (Appendi X
C) with the followng data to he recorded: onset date, duration,
frequency, drug rel ationship, and acti on taken. Any adverse experi -
ences should be reported imediately to Dr. Robert Turner or the
Rheumat ol ogy Fellow on call at (919) 748-4209.

F. Dropout Patients

An effort will be made to determ ne the reason for each dropout
and conpl ete history and physical exam nation will be perfornmed at
t he begi nni ng of the study and at the study term nation, listing the
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i nvestigators opinion as to how the patient did on the study, any
adver se experi ences encountered, and the patient and observer opin-
ion as to the efficacy of the nedication utilized at each tinme
peri od.

Statistical Analysis

A. An overall flowchart of the protocol and procedures for this
study is depicted in Appendix H.

B. Data analysis will be perforned as foll ows:

Forty subjects (S,...S5,) will be randomy divided into 2 groups
of 20 (G oups 1 and 11.) consisting of subjects S*,...S", and S*,...S",
respectively (Statistical Tables Appendix K). Goup | and G oup
I1). Goup | and Il subjects will receive drug, placebo or neither
according to the schene outlined in Appendi x H Data coll ected per
Appendix Cwill be recorded in parallel for each G oup at visits 1,
7, 10, 16, and 19. Statistical computations will be
performed on an | BM PC- XT conputer using LOTUS 1,2,3, electronic
spreadsheets for data recording and mani pul ati ons. Each nmeasured
parameter at visits 7, 10, 16 and 19 will be conpared with its val ue
at visit 1 using the paired t-test (19). This test wll revea
significant effects of drug or placebo on rheumatoid arthritis
activity di sease paraneters within each group. Each parameter wl |
also be tested for stability by analysis of variance using the
treat ment - by-subj ects design (20) in which the paraneter is eval u-
ated over the course of the protocol by conputation of an F

statistic. The F value will be conputed for data collected on
visits 1, 7, 10, 16 and 19. Asignificant F value indicates that the
paranmeter was not stable during the protocol. These two tests of
significance should allow a prelimnary evaluation of the effects
of drug on the disease activity paraneters. Negative results would
strongly suggest lack of effect. Positive results in one or nore
tests would indicate that further data analysis (e.g., intergroup
conmparisons) is warranted. In this circunstance outside statistical
consultation will be sought.

Appendi x A

A Criteria for the classical of rheumatoid arthritis

This diagnosis requires 7 of the followng criteria. In criteria
1 through 5 the joint signs or synptons nmust he continuous for at
| east 6 weeks. Any one of the features |isted under Excl usions (See
below) will exclude a patient fromthis and ail other categories.

1. Morning stiffness

2. Pain on notion or tenderness in at |least 1 joint (observed by
a physician).

3. Swelling (soft tissue thickening or fluid, not bony over-
growth alone) in at least 1 joint (observed by a physician).

4. Swelling (observed by a physician of at least 1 other joint
(any interval free of joint synptons between the 2 joint involve-
ments may not be nore than 3 nonths).
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5. Symmetric joint swelling (observed by a physician) with si-
mul t aneous i nvol venent of the sane joint on both sides of the body
(bilateral involvenment of proximal interphal angeal, netacarpopha-
| angeal , or netatarsophal angeal joints is acceptable w thout abso-
lute symetry). Term nal phalangeal joint involvement wll not
satisfy this criterion.

6. Subcutaneous nodul es (observedby a physician)over bony
prom nences, on extensor surfaces, or in juxtaarticular regions.

7. Roent genographi c changes typical of rheumatoid arthritis (which
must include at |east bony decalcification localized to or nopst
mar ked adj acent to the involved joints and not just degenerative
changes). Degenerative changes do not exclude patients from any
group classified as having rheumatoid arthritis.

8. Positive agglutination test. Denonstration of "rheumatoid fac-
tor” by any nmethod which, in 2 |aboratories, has been positive in
not over 5% of normal controls, or positive streptococcal aggluti-
nati on test.

9. Poor nucin precipitate from synovial fluid (wth shreds and
cl oudy

solution). An inflammatory synovial. effusion with 2,000 or nore
white cells/m#, wthout crystals can be substituted for this cri-
terion.

10. Characteristic histol ogic changes in synoviumwi th 3 or nore
of the follow ng: marked villous hypertrophy; proliferation of
superficial synovial cells often with palisading; marked infiltra-
tion of chronic inflammatory cells (lynphocytes or plasm cells
predom nating) with tendency to form’l ynphoi d nodul es’; deposition
of conpact fibrin either on surface or interstitially; foci of
necrosi s.

11. Characteristic histologic changes in nodul es show ng granu-
| omat ous foci with central zones of cell necrosis, surrounded by a
pal i sade of proliferated nononucl ear and peripheral fibrosis and

chronic inflammatory cell infiltration.

B. Definite rheumatoid arthritis

This diagnosis requires 5 of the above criteria. In criteria 1
through 5 the joint signs or synptons nust be continuous for at
| east 6 weeks.

C. Excl usi ons

1. The typical rash of systemc |upus erythematosus (w th but-
terfly distribution, follicle plugging, and areas of atrophy).

2. High concentration of |upus erythematosus cells (4 or nore in
2 snears prepared from heparinized blood incubated not over 2
hour s).

3. Histologic evidence of periarteritis nodosa wth segnental
necrosi s

of arteries associated with nodular |eukocytic infiltration
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ext endi ng perivascularly and tending to include many eosi nophils.

4. Weakness of neck, trunk and pharyngeal muscles or persistent
muscl e swelling or dermatonyositis.

5. Definite scleroderma (not limted to the fingers).

6. A clinical picture characteristic of rheumatic fever wth
m gratory joint involvenment and evidence of endocarditis, espe-
cially if acconpani ed by subcut aneous nodul es or erythema margi nat um
or chorea. (An elevated antistreptolysin titer will not rule out
the diagnosis of rheumatoid arthritis).

7. A clinical picture characteristic of gouty arthritis wth
acute attacks of swelling, redness, and pain in 1 or nore joints,
especially if relieved by col chicine or acconpani ed by urate crys-
tals.

8. Tophi

9. A clinical picture characteristic of acute infectious ar-
thritis of bacterial or viral origin with: an acute focus of infec-
tion or in close association with a disease of known infectious
origin, chills, fever, and an acute joint involvenent, usually
mgratory initially (especially if there are organisns in the joint
fluid or response to antibiotic therapy).

10. Tubercule bacilli in the joints or histologic evidence of
j oi nt tubercul osis.

11. A clinical picture characteristic of Reiter's syndrome with
urethritis and conjunctivitis associated with joint involvenent,
usually mgratory initially.

12. Aclinical picture characteristic of the shoul der-hand syn-
drome with unilateral involvenent of shoul der and hand, with dif-
fuse swelling of the hand foll owed by atrophy and contractures.

13. A clinical picture characteristic of hypertrophic osteoar-
thropathy with clubbing of fingers and/or hypertrophic periostitis
al ong the shafts of the | ong bones especially if an intrapul nonary
| esion (or other appropriate underlying disorder) is present.

14. A clinical picture characteristic of neuroarthropathy with
condensation and destruction of bones of involved joints and with
associ ated neurol ogi c findings.

15. Homogentistic acid in theurine, detectablegrossly with
al kal i ni zati on

16. Histol ogic evidence of sarcoid or positive Kveimtest.

17. Multiple myeloma as evidence by marked increase in plasm
cells in the bone marrow, or Bence-Jones protein in the urine.

18. Characteristic skin |lesions of erythema nodosum

19. Leukem a or |ynphoma with characteristic cells of periph-
eral bl ood, bone marrow, or tissues.

20. Aganmagl obul i nem a.

Appendi x B

Active RA patients nmust show at |east 3 of the following crite-

ria:
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Appendi x D

Cl assification of Functional (Capacity in Rheumatoid Arthri-
tis

Class 1: Conplete functional capacity with ability to carry on
all usual duties w thout handi caps

Class Il: Functional capacity adequate to conduct normal activi-
ties despite handi cap or disconfort or limted nobility of 1 or nore
joints

Class Il1: Functional capacity adequate, to performonly few or
none of the duties of usual occupation or of self care

Class |IV: Largely or wholly incapacitated with patient bedridden
or confined to wheelchair, permtting little or no self care



Rl 11 Hechoda and Hoemal Eangows

Appenad Ln 1

E BETHOD Rl RASCE
Bl Liim Fon Beletlve Electrodo 13% - 16k =ligfl,
Patasnlum fon Eelaciive Kloctreds 3.5 = 5.0 mEgfl
Chisride Eercusls/Thlstyanata 95 = lib sBq/L
IZI:It piliphessrlphckalaln fmlicacer 22 = 10 mlfq/E
Urwa: HiEregan Blacelyl=sonexlen E = 24 mphill
Glugnas Hexokizasn O o= 110 egidl
Calelum Cresopkrhaleis cosplexone B.% = 10.% mglal
PII._ Eodured phnsphonn | yhdate 2.4 = 4% mgldl
Urde Acids Ericass 2.5 = B.D egidl
Choleaiecal Eazymalie 120 - 260 egsdl
Tokal FruLein Rluren f, 0 - H,0 gidl
Albumis B Dy 1.7 = 5.0 gidl
7. Mitrubin Jemlrassih and Crod wich blask 0.1 = L.I mgial
B. Billfubln Jeedransik and Grod sith lilask b = 0.4 sgidl
Alk. Fheaphabass I'NFF 3 - 110 oL
(1] UY = KH&D convartsd Do Balil 90 = 250 WL
SExT UV = Eisyms Comeerslon 0 - 3% UL
Creatinine Jaife - pleric acid 0.5 = 1.5 sgidl
irun Ferrud lne &0 - 16 megidl
(T T ]
treamal] Flow Chary of Frovesa] ard Pratedetes
uTEEE nie i & B# 80§ iF §5 gk §% 36 F I i0_ 21 3 3 Bk
TISLTE 1 .® a E 7 i . 19311 Ef 3 3% 13 OB 1T L} 1]
Hist, & Fewv, ¥ i
Eeexn Fycters | K 1 X
41 ] - T 1 I
ot 1 | ¥ ® i 1 T x I i X N |
AL 1 l! = I T T T X 1 X ¥ |
LA | . i K b4 I X b X K ] ]
Pemccexit LETE L X | I ¥ % ¥ 5 % a2 x [ *
Eexlusciarad i F K E ¥ £ ES ] q b i B E-14 x » T
Had-F 8¢ r_E [ £ 5 B g%
] = e B | el T | S B

limirnl widlemcy and pide wifecs svaivakins

Edlipd jzprdran prior we =it Fp - plerekn firerz ©

™ clorrimmenls Firex

10



Appendi x |
Det ai | ed Di scussion of Chem stry, Toxicol ogy, and Pharmacol ogy
of Clotrimazol e

CHEM STRY
This drug is a synthetic tritylim dazole.
Chemi cal : 1- (2-chl orophenylbenzhydryl) i m dazole; also bis-

phenyl - (2 chl orophenyl-1-im dazol yl net hane.

Approved Name: Cl otri nazol e

Nunmber : FB h 5097

C,H1, 1IN, MP. 143-144 Mol ecul ar Wei ght 344.8
Weakl y al kal i ne, colorless, crystalline substance which forns stable
salts with both inorganic and organic acids. It is slightly hygro-
scopi c.

TOXI COLOGY

Ani mal St udi es

Dose

LD 50 700- 900 ng/ Kg M ce and Rats
1000- 2000 ng/ Kg Rabbi ts

In mce and rats death is seen in 24 hours. In rats death occurs
in 2-6 days of weakness, apathy and nuscle spasm

Dogs and cats vomt the drug and no oral LD50 can be established
but it is greater than 2000 ng/ Kg.

In rodents 200 ng/Kg/day is tolerated by |lavage with n ninal
wei ght | oss. At autopsy liver and adrenal hypertrophy is seen with
associ ated marked increase in mcrosomal enzynme induction.

Dogs at 100 or 200 ng/ Kg/day show enesis and liver and adrena
enl ar genment .

SGOT enzyme el evation is seen but no jaundice.

Monkeys receiving 150 ng/Kg/day for 6 weeks devel op voniting,
di arrhea and liver enlargenent.

Rats on chronic study of 50 and 150 ng/ Kg/ day show SGPT, Al k Phos
el evation, liver enlargenent, fatty liver, and adrenal enl argenment.

I n nonkeys and dogs at 12 nonths post drug liver size returns to
normal but the adrenals remain enlarged for a nmuch | onger period
(12).

Human St udi es

Thirteen healthy volunteers each received 500 ng. Clotrimzole
for 28 days. The preparation was taken orally in capsul es soluble in
gastric juice. Before the test and on the 3rd, 7th, 14th, 21st and
28t h day hepatic function, protein and fat netabolism renal func-
tion and the peripheral blood-picture were exam ned. At the sane

time the volunteers were questi oned about the subjective tol erance.

Due to gastro-intestinal intolerance, the starting dose of 60 ng/
Kg/ day coul d not he maintai ned. Subjective side effects were | ess
on a |l ower dose. In one case there was arise inliver transani nases
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and in one there were | eukopeni a. Both stopped treatnent.

There were six males (nean 25 years) and seven femal es (nean 37
years). The drug was given three tines daily after nmeals. Nine of
the volunteers conpleted the 28 day trial. OF the other four, one
stopped on the 3rd day, one on the 4th day and two on the 21st day
of the trial. Three groups of side effects were observed.

1) Gastro-intestinal, includingnausea, vomting, anorexiaand
di arr hea.

2) Central nervous, including |ethargy, depression and irrita-
bility.

3) Frequency of mcturition.

O the two subjects who discontinued the trial due to changes in
bi ochem cal paraneters, one showed an increase in SGOT to 36.5
.U, and in SGPT to 58.2 |.U. on the 21st day of treatnent. Seven
days later the SGOT had returned to normal and the SGPT was stil
slightly raised. In the second, the base line |eukocyte count was
3,600 which fell to 2,400 on the 21st day. At the sane tine the
al kal i ne phosphatase fell sharply. Seven days |later the bl ood pic-
ture had returned to normal and the al kali ne phosphatase was 1 nmJ/
m .

For those conpleting the trial there was a change in nearly al
paraneters, with the exception of a-, a,- and yglobulins, and SGPT
and pol ynor phonucl ear | eukocyt es.

3rd day: Fall in erythrocytes, haenoglobin, |eukocytes (wth
relative |ynphocytosis) total cholesterol and total protein; in-
crease in phosphatides, urea, bilirubin, and free glycerine.

7th day: Alterations in the blood picture remined.

Esterified fatty acids, |ipoproteins, alkaline phosphatase and
SGOT increased; free glycerine, total chol esterol plasm proteins
and urea tended to normal.

21st day: Blood picture relapsed, SGOT and bilirubin raised.

Fat met abolism not i nvestigated. Tot al protein
decreased; but relative increase in ‘pre-albumn.’

28t h day: Haenogl obin raised, bilirubin normal. Erythrocyte down,
white blood count normal. Phosphatides and enzynmes normal. In-
creases in lipid fractions and urea; total protein still |low, |ow
‘pre-al bumin” fraction, raised globulin fraction.

The increase in blood urea is within the norm and is probably
wi t hout clinical significance, since kidney function remins nor-
mal . It i s suggested, however, that in patients with i npaired renal
function, blood urea and creatinine should be checked regul arly.

Fromthe measurenents of ketosteroid excretion, there is no evi-
dence of interference with adrenal function after adm nistration of
clotrimzol e

In a second study 7 healthy wonmen received 3.0 G clotrinmazol e
orally/day for 14 days. Two devel oped anorexia, one with nausea and
vomting. Apart from a rise in the alkaline phosphatase of one
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patient to 32.6, nonitoring was nor nmal

PHARMACOL OGY

On the isolated guinea pig intestine concentrations above 3 x 10
" cause inhibition of the contractions evoked by ricotine, acetyl -
choline, histam ne and bariumchl oride. An intramuscul ar dose of 10
mg/ Kg has no effect on gastric secretion in the rat, nor has an oral
dose of 100 ng/Kg any purgative effective. 50 ng/Kg given
i ntraduodenal | y has no chol eretic action. An oral dose of 100 ng/ Kg

has no anti-hypertensive action.

Central Nervous System

An oral dose of 1000 ng/Kg in the nouse has no nydriatic action,
no anti-convul sive action, and no inhibition of a defense reacti on.
It has a mld sedative effect. An oral dose of 400 ng/Kg in the
rabbit has no hypnotic action as gauged by the EEG response.
Clotrimzol e given to cats at 100 and 200 ng/ Kg produced pronounced
central excitation, simlar to that of anti-depressants.

Car bohydrate Metabol i sm

Prol onged adm ni stration did not alter the bl ood sugar in rats or
dogs. However, in acute experinents high doses |lowered the blood
sugar. The bl ood sugar of mce given five doses of 250 ng/Kg falls
at 3 hours to 116 ng% conpared to a control value of 150 ng%

In fed but not starved rats there is a significant reduction in
bl ood sugar at 2 and 4 hours after single doses up to 250 ng/Kg, the
reduction increasing with increased nunber of doses and | asting up
to 22 hours.

Adrenal ectom sed rats show a greater fall in blood sugar on
correspondi ng doses. Tol butam de causes a simlar fall (40% in
bl ood sugar in rats rendered hypoglycem c on clotrinmazole to the
fall produced in untreated rats. Clotrimazol e i nduced hypogl ycem a
is not brought about by a release of insulin, as there is no

concomtant fall in non-esterified fatty acids.

Absorption, Distribution and Excretion in Animals

C-14 | abelled clotrimzole was given orally to 46 rats. Absorp-
tion of a 30 ng/Kg dose was greater than 90% One hour after
adm ni stration radioactivity was concentrated in the skin, |iver,
adrenal cortex, adipose tissue, gastric nucosa and proximal snall
intestine. The netabolites are excreted in the bile and 90% is
elimnated via the faeces. After a single dose there is only 1%
activity in the body after four days. There is no secretion of
intact clotrimazole either in the bile or the urine.

The main nmetabolites are bisphenyl-2-chlorophenyl net hane, 2
chl orophenyl - 4*- hydroxyphenyl - phenyl - met hane, bisphenyl -2-
chl orophenyl nethanol, and 2 chl orobenzophenone.

C-14 |l abelled clotrimazole given orally to 2 dogs resulted in
very | ow peak concentrations in the blood. The excretion of activ-
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ity was predom nantly via the faeces.

The excretion of clotrimzole netabolites in mce reached peak
val ues from10-16 hours after adm nistration. The urinary excretion
of nmetabolites was 5% of the dose adm ni stered.

Exception tests were carried out with cats, dwarf hogs and cattle.
The results were conparable. None of the aninmal species tested was
found to secrete unaltered clotrimazole in the urine, as shown by
m cr obi ol ogi cal assay. On intra-peritoneal and subcutaneous adm ni s-
tration, little of the preparation is absorbed. The resulting urinary
excretions are less than 1pug netabolite/m urine.

Serum Level s in Animals

Serum concentrations were determned after single and repeated
admnistration of clotrinmazole in mce, rats, guinea pigs, dwarf
hogs, dogs and cattle. Peak serumconcentrati ons obtained in mce and
rats after single oral dose of 100 ng/Kg are obtained 3-5 hours after
adm ni stration.

On the third day of receiving 100 ng/ Kg/ day, the bl ood | evel s of two
dwarf hogs were between 6 and8pug per m four hours after the |ast
dose. Serum | evels for beagle dogs two hours after the |ast dose in
the 100 ng/ Kg group ranged from3-6 pug/m, and in the 50 ng/ Kg group,
from2-3pug/m.

Tissue Distribution in Animals

After beagl e dogs had recei ved 100 ng/ Kg for 13 weeks, clotrimzol e
(or netabolite) concentrations were determned in tissue extracts
by chromat ography. The concentration was 2-3 pg/ G of fresh tissue
for heart, lung and kidney. Liver contained 7 pg/ G approxi mtely
two-thirds of which were netabolites. Bile contained 12 pg/m as
met abolites only. Adipose tissue contained 20 pg/G clotrimzole
and/or its netabolites.

Chronic Toxicity

Five groups of 50 male and 50 female rats were treated wth
Clotrimzole 0, 10, 25, 60 and 150 ng/Kg/day and exam ned at 6
months. Up to 6 nonths no adverse effect was apparent except a
sl ower weight gain in one group.

At 6 nonths females showed sone reduction in haematocrit and
haenogl obin and a rise in cholesterol. Males in one group had
| owered chol esterol |evels. Liver weights were increased in both
sexes, the livers being fatty. Mcroscopy showed hepatocellul ar
swel ling, increased granularity of the cytoplasmand hyperchromatic
nucl ei. There were no mtotic figures nor bile stasis. O her organs
wer e normal .

Enbryotoxicity and Teratogenecity

None seen at chronically tolerated dosage in mce, rats or rab-
bits.

Fertility

Groups of 10 male and 20 fenmale rats were fed the foll owi ng doses
of clotrimazole: 0, 5, 10, 25, and 50 ng/Kg/day throughout. After
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ten weeks two femal es were put with one nale for a week in rotation
so that each femal e was exposed to 3 different mal es for one oestrus
cycle. After successful inpregnation or 3 weeks the animals were
separated. Sone rats were delivered by Caesarean at 13 days, others
reared their litter to four weeks. Clotrinmazole did not inpair the
parents behavior, health or fertility. Pregnancy was unaltered.

Oncogenicity

O 50 rats treated for 348 days (448 |life days) with a total dose
of 3.45 g/Kg, four died, each with hepatic degeneration. None

showed any evidence of tunor formation.

Bi ochem cal Data in Dogs

There were no significant differences in blood sugar, urea, BSP
retention, SGOI, SGPT, ornithine carbam noyl-transam nase, cal-
cium total bilirubin, or heparin recalcification tinme between
treated and control dogs, or between treated groups of dogs (4 dogs/
group) given 50, 100 or 200 ng/kg for 13 weeks.

The serum al kal i ne phosphatase rose in a dose dependent nanner.

Serum chol esterol was significantly reduced in dogs on 200 ng/ Kg
and | euci ne am nopepti dase was significantly el evated.

Al kal i ne phosphat ase val ues rose during the 13 weeks cl otri mazol e
adm ni stration.

Urine analysis was nornmal except for continuous proteinuria in
one female on 200 ng/Kg and transient proteinuria in two males on
the same dose and one mal e each on 100 and 50 ng/ Kg.

Fi nal bodywei ghts and heart sizes were not significantly differ-
ent at necropsy. There was a dose dependent significant increase in
liver and adrenal weights. Kidney weight was only significantly

increased in the 200 ng/ Kg group.

Hi st opat hol ogy was perforned at Huntingdon Research Center with
results as follows:

Li ver: Hepat ocyte enlargenent occurred in all animls including
controls, being nore marked in three of the 200 ng/Kg ani mals.
Degenerative changes seen in rat liver were not seen in the dog
liver.

Adrenals: In dogs on 200 and 100 ng/Kg there was cellular en-
| argenment, particularly in the zona fasicul ata.

All other tissues were exam ned and found to be normal.

Rat Fol | ow- up St udy

A further study with rats was undertaken to assess recovery from
clotrimzol e therapy.

Three groups of 30 male rats were treated five tinmes per week for
six weeks with a single dose of a suspension of 0, 10 and 100 ng/ Kg
clotrimazole orally. Three rats from each group were killed after
1,2,5,10,20 and 30 daily doses, then 1, 2, 4, and 10 weeks after the
period of treatnent.

In the 100 ng/Kg group, epithelial hypertrophy of the liver
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devel oped initially, followed by hyperplasia and | ow grade paren-
chymal danmage towards the end of treatnent. Ten weeks after the
termnation of treatnent these liver changes were not observed.
Fatty infiltration of the liver was seen in both test and control
groups, being nore pronounced in the animals treated with 100 ng/

Kg, and increasing throughout the study.

Enzyne | nduction

Repeated oral doses of Clotrimzole given to mce produce an
i nduction of liver enzynmes with a consequent |owering of serum
| evels of clotrimzole due to a nore rapid catabolism

Di rect evidence cones fromthe sleeping tine of mce given hex-
obarbital. Four groups of 20 mce received i.v. 150 ng/hexobar -
bital /Kg, and the sleeping time neasured. Then each received 100
mg. clotrimazole/Kg orally for five days and on the sixth day a
further dose of hexobarbitone, and the sl eeping tinme neasured again
Results are shown in Table |

TABLE |
GROUP HEXOBARBI TONE - SLEEPI NG TI ME
Before Clotrinmazole After Clotrimzol e
1 103 31
2 98 26
3 119 61
4 112 35

Clotrimzol e al so i nduces the parathion-splitting enzyne sys-
tem which is blocked by DL-ethionine. This block is not reversed by
met hi onine. Clotrinazole induces enzyne systens in adrenal ecto-
m zed ani mal s, suggesting that the adrenals are not inplicated.

I n subacute toxicity tests there was a dose dependent increase in
liver weight and urinary excretion of ascorbic acid, suggesting
t hat there was an adaptive rather than toxi c nechani smresponsi bl e;
al though the failure of nmethionine to reverse the effect of DL-
et hi oni ne suggests that the ascorbic acid excretion test does not
differentiate between hyperfunctional and toxic hepatonegaly.

In man, enzyme induction occurs later, within three weeks of
starting therapy.

Cli ni cal Pharmacol ogy

C-14 Cotrimazole was given orally in gelatin capsul es to hospi -
talized patients and healthy volunteers. It was well absorbed (90%
fromthe gastrointestinaltract. The bl ood | evel s achi eved were dose-
dependent, reaching a peak around 3 hours. Serum|evels over 1 pg/n
of active substance were reached between the third and sixth hour
after dosage. The ratio of active to inactive substance was 1:1.5.

I n humans, the active substance was al so found in saliva, sputum
sweat, and subcutaneous fat. The active substance has only been
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denonstrated in the cerebrospinal fluid in cases of neningitis.

No active substance, and only 10% net abolites are excreted in the
urine. In infants active substance can be denonstrated in urine
after high doses. Clotrinmazole is al nost conpletely netabolized in
t he human. The netabolites are excreted predom nantly in the bile.

Simlar metabolic and distribution results have been reported by
Duhm et al. (13). In clinical studies these workers have used
dosages as high as 3 gns in patients receiving increasing dosages of
25 ng/ Kg/ day for 12 days with peak serum |l evels seen in 3 hours.
Vagi nal application results in serumlevels 500x | ower.

Leukocyte nyel operoxi dase |levels rose in 15 of 17 patients in
anot her study (14). Effects were seen on the 3rd day in those
receiving clotrimazole. This drug has also been studied in such
w dely varying settings as a trial of therapy for oral candidiasis
i n newborn babies (15), treatnent of

bronchopul nonary aspergillosis in adults (16), treatnment of ocu-
| ar aspergillosis (17), and treatnment of fungal infection in renal
transpl ant patients (18).
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