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E p l u s t i o n  of Ketoconazole i n  t h e  
Tmatmnt Of sys tcmic Mycoses 

FACILITIES WHERE STUDY WILL BE CARRIED OUT: NRMC, San Diego 

A. 

B. 

C. 

D. 

E. 

F. 

Hospital  days pe? year .  I n  t h i s  p r o j e c t  we plan to study 4b 
p a t i e n t s  wi th  systemic mycoses; P a r t  I, I>ouble-B?.ind T r i a l  of 
Ke toconazole i n  the  Treatment of Coccidioidomycosis, 20 pa t ien ts ;  
Pa r t  11, E v a l u a t j m  of Ketoconazole i n  t h e  Treatment of Systemic 
Coccidioidomycosis, 10 p a t i e n t s ;  P a r t  111, Evaluation of Keto- . 
conazole i n  t h e  Treatment of Systemic Mycoses, 10 pa t i en t s .  
Depending on t h e  s e v e r i t y  of d i s e a s e ,  p a t i e n t s  may require 1-6 
weeks i n  t h e  h o s p i t a l .  

' 

Outpat ien t  s t u d i e s  per year.  
therapy du r ing  t h e  o u t p a t i e n t  period, and ind ica ted  s t u d i e s  a t  
an  i n t e r v a l  of approximately every 4 weeks. 

P a t i e n t s  l i s t e d  above wi3.1  require  

Major l a b o r a t o r y  determinat ions.  As l i s t e d  i n  a t tached  protocol.  

X-rays or o t h e r  procedures required as p a r t  of protocol .  
l i s t e d  i n  attached protocol .  

Also 

Special equipment. None. 

Special d i e t s ,  None. 

ESTIN4TZD DURATION OF STUDY: 

SUBJECT POPULATION: 

PURPOSE OF PROJECT AND BACKGROUND: 

2 years .  

Subjec ts  with systemic mycoses. 

A .  Discmsion of Problem. 

Systexic mycoses cause s i g n i f i c a n t  morbidity and mor ta l i ty ,  During 
the pas t  20 y e a r s  the growing use of a n t i b i o t i c s ,  cy to tox ic  and immuno- 
suppressive therapy has increased t h e  number and s e v e r i t y  of mycotic 
i n fec t ion .  I n  'chis community coccidioidomycosis is a major problem. 
The theraay of coccidioidomycosis as well as var ious  other mycotic in- 
f ec t ions  is rather l i m i t e d  and tox ic .  
of a neji nontoxic an t i funga l  agen t  whicb is e f f e c t i v e  i n  animals has 
s i g n i f i c a n t  appea l .  

I n  t h i s  s e t t i n g ,  t h e  poten t ia l  

Ketoconazole is an  imidazole with an t i fungal  a c t i v i t y  synthetized 
by Janssen Pharnaceut.ica. 
synthesis. 
Accunulation of t h i s  sterol wi th  a methyl group a t  C 
mabil i t y  changes i n  t h e  mmbrane . 
cholesterol which cornpmsates for t h e  temporary effects of ketoconazole 
on sterol synthesis. 
s a t i s f y  t h e  FDA as to its s a f e t y  for t r i a l s  i n  humans. Various species 
have been used to  s tudy  the acute ,  subacute,  and chronic  tox ic i ty ,  as 

It is a p o k n t  i n h i b i t o r  of ergostwol bio- 

r e s u l t s  i n  per- 
ErgosixroX is the  major s terol  found i n  mast yeas t  and fungi. 

Mammalian ce l l s  hfhlize exogenous 

Toxicological studies have been done and apparently 
, .  



well as  effects on reproduction arid mutaCenci3is. LDSO, 7 days after 
oral or intravenous administration, range f r o m  lGO-gOOmg/kg. Subacute 
and chronic studies a t  h i &  levels show no hematological, biochemical 
or histopathologic abnormalities except for some minor observations 
a t  40mng/kg whwe some changes i n  the histologic appearance of the . . 
adrenal gland, and possibly decreased potassium levels, were observed . 
There was also some pseudopregnancy and fragile limb bones noted.  
Chronic studies for 12  m n t h s  show no adverse effects up to 40mg/kg, 
where sow reduction i n  appetite and emesis was noted for t h e  first 
3 months. SGPT was intermittently elevated and alkaline phosphatase 
continuously elevated a t  40%/kg level.  Females did  show some tera- 
togenic effects a t  80mg/kg. 
significant levels i n  the blood a f t e r  ora l  ingestion (.084,6ug/niL 
followirz 2.5mg/kl oral dose). 
2 hours, with 13% of the dose recovered i n  t h e  urine and 66% i n  the  
feces. About 99% of the drug is bound to  pl-asma proteins .  
levels  i rre detectable between 1 and 8 hours and reach antifungal range  
on ly  i n  t h e  animals treated with 4Omg/kg. I n  humans, a single 200mg 
dose resLts i n  a plasma concentration of l-6ug/ml du r ing  t h e  first 8 
hours, w i t h  a mean concentration of 1.2ug/ml persisting for 24 hours. 

The pharmacokenetics of ketoconazole show 

The apparent half-life is approximately 

Spinal f lu id  

Studies i n  animals suggest t ha t  the minimal inhibitory concentration 
for endospwes of Coccidioides immitis range between 0.3-0.4ug/ml. 
an anirml d e l  of acute coccidioidomycosis the effects of orally admin- 

In 

i s t e r e d  ketoconazole were rather dramatic, resulting i n  the prevention 
of death uniformly a t  doses of ftOmg/kg per day, as  well as eradicating 
the  fungus from a l l  tissues. 

/- 

Ketoconazole has also demonstrated act ivi ty  -I_ i n  vivo and - i n  -- vitro 
against Candida, Paracoccidioidomycosis, Histoplasmsis, Nocardiosis, 
Sporotrichosis, Chrmomycosis, and Mycetoma. On the basis of this, 
the  d r u z  company has suggested for c l in ica l  studies, and the FDA accepted, 
plans to  t r e a t  coccidioidomjjcosis, candidosis, aspergillosis, blasto- 
mycosis, paracoccidioidomycosis, histoplasmosis, and sporotrichosis, 
as well 2s chronic mucocutaneous candidiasis and other candida infec- 
tions. 

B. Specific Objectives. 

The objective of t h i s  protocol is to  evaluate the cl inical  usefulness 
of ketoconazole in the t rzatmnt  of systemic mycoses. 

5. PROJECT PROTOCOL: 

Part I - Doublc-ELind Trial of Ketoconazole in the Treatment of Coccid- 
ioidomycosis. 

This is a phase I1 safety and efficacy t r i a l  of the use of ketoconazole 
( R  4l,400/Jnnsscn RAD,  Inc. ) i n  the t reatmnt  of coccidioidomycosis. We 
will identify pa t i cn t s  with severe disease but  who my not have a clear- 
cut; indication for trcatmnt w i t h  t h s  standard drug ,  amphotericin-B. 
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Mien t h e  diagnosis of coccidioidomycosis i3 nndc thcre is often 
a period of evaluation or  consolidation of clinical  data, including 
t h e  effect  of waiting, prior to a decision to  s t a r t  i-uphotcricin. 
During t h i s  time patients w i l l  be offered t h e  opportunity to  enter 
t h i s  s t u d y ,  a randomized, controlled s tudy  of t h e  effect of keto- 
conazole versus placebo. Patients w i l l .  be treated for 3 months or 
u n t i l  there is evidence of a treatment failure,  a s  de f ined  below. 

I ID Criteria For Entry. 
! 

A.  Pulmnary Only. 1 
1. 

2 ,  

3. 

Necrotizing pneumonia or persistent pneumonia; stable 
or increasing inf i l t ra te  present for 6 weeks or mrc. 
Positive culture for - C. immitis from pulmonary tissue 
for secretion. 
Exclusions: 
a. isolated thin-walled cavity. 
b. isolated pulmnary nodule. 
c. miliary disease. 
d .  CF t i t e r ?  1:628 

B. Limited Dissemination. 
1. A single coccidioidal lesion o r  cluster of lesions 

outside the lung .  

'--- 

2. 
3 D Exclusions : 

Positive culture from that lesion of - C. imitis. 

a. h i g h l y  symptomatic patients. 
b.  high-risk patients: 

1. non-Caucasian. 
2. negative s k i n  t es t  to coccidioidin (CDN) 1:lOO. 
3. complement fixation (CF) t i t e r ,  1:64 .  
4 .  cytotoxic d r u g  thvapy. 
5. m e n i n g i t i s .  

c. Abdomino-peritoneal infection 
11. Treatmnt . 

A. Randomization. Patients accepted into 
assigned to treatment or  placebo group 
table, by the Clinical Research Center 
California , San Dtego. 

the s t u d y  w i l l  be 
by random nur:iber 
(CRC) , University of 

B. 
c .  -.* i:z p!i;/sic.ian in charc2 af tiif: pati?nt will. ocjt kx;-.v crhich 

D. We plan to  enter 20 patients into this s tudy .  

Patients will not know which group they have been assigned to. 

group the patient is assigned to. 

111. -. Monitoring. 
A .  Monitoring of Coccidioidal Infection. 

1. Clinical examinati.on weekly: 
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2. 
3. 
4 .  

5. 

6. 

7. 
8. 

_ _  

a. 
b. 

X-ray chest or bone lesion (every G weeks). 
CF t i ter  for cocci (every Y'weeks) 
Skin t e s t  ( to  be repeated every  qweeks i f  4 15m): 
CDN 1:100, sphe ru l in ,  Trichophytud, and Candida. 
Bone scan (and gallium scan if p0sit;Lve before treatment) 
a t  outset; 2nd every 3 m n t h s .  
Ultrasound of lesion t o  measure size, before treatmnt 5f 
possible, and every  3 mnths. 
Photographs of s k i n  l e s ion  e v w y  1 m n t h .  
CAT scan  (if a l e s i o n  is seen 011 CAT scan  a t  o u t s e t ,  it 
should be repeated every 3 m n t h s ) .  

prler*al s%af;~x, weig;i7t change, rever, sputuv. 
s i p  of d i s s e n h n t i o n ,  skin 1cs3.ons, passes, bone 
pa in ,  CNS Ss with follow-up of l o c a l i z i n g  Sx. 

B. Monitoring of Drug Safe ty .  
1. I n i t i a l  s t u d i e s :  Coinplete blood count (CBC), s cd inmta -  

t i o n  rate, blood glucose, urea ni t rogen,  c r e a t i n i n e ,  S O T ,  
a l k a l i n e  phosph2tase, calcium, total  bilirubin, electro- 

I l y t e s ,  total  pro te in ,  phosphorm, cholesterol, complete urin- 
d y s i s  (UA) , EKG, audiogam (pure tlsnes) , slit.-lamp eye exam. ! I 

! 
2. Repeat s t u d i e s :  CBC, UA, and blood chemistry r!nnthly; slit- 

lamp eye exam, audiogram and EKG a t  kginning and conclusion 
f o r  study. 

3 ,  I$ycolo,y: An i n i t i a l  c i l l t u re  and follow-up once each m n t h  

4.  
t r i l l  I.,? sent t o  Dr. H.B. L e v h e  for. -- i n  -7 vitm s e n s i t i v i t y  testing. 
Drug absorp t ion :  
xi11 have a drug  absorpt ion s tudy .  
de te rmina t ion  of drug l e v e l  after the inges t ion  of a dose, a t  -2, 1, 
2, 4 ,  6,  1 2  and 24  OUT^. I n  add i t ion ,  a t  2 hours will do level 
i n  CSF (if p a t i e n t  has a clinical  ind ica t ior .  for a lun!jzr 
puncture), sputum, and urine. 

- 
Within the  first week of th?rapy t h c  patient 

Blood will be drawn for 

IV. E v a l u a t i m  of - Response to Therapy. 

P.. Evalmtion of each case w i l l  be dor?e jointly by t he  inves t iga tors .  
Each case trill be presented preferably by t h e  p 'nys ichn  i n  charge 
of the  p a t i e n t .  Evaluation t r i l l  b2 rmde of the  fol.lowir?g criteria: 
1, Size of lesion. 

2. an X-ray (chest o r  bone). 
b. scan ( b n z  or  gallium). 
c . p!mt.cgr@i ( s k i r t  1:s I r m  1 . 
d , ul t rassurd  (abscess o r  mss-like lesion).  
E v a l u s t l m  w i l l  be mcie to determine i f  lesion is growing 
i n  size or number ( t r e a t r e n t  failure),  getting smallw, 
or cleared compl.ctely. 

! 
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