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IV. I d e n t i f i c a t i o n  of Drugs  and Devices  t o  be Used i n  t h e  Study 

A. The well-known and e x t e n s i v e l y  used u r i c o s u r i c  d rug ,  probenec id ,  

w i l l  be t h e  on ly  d rug  used 3s t h i s  s t u d y  - (PDR, p. 1214, 1982) 

8 .  No o t h e r  d rugs  o r  special dev-lces w i l l  be used. 

V. Method and Materials 

A. Objective and R a t i o n a l e  f o r  t h e  Study 

1. Ve xan t  t o  i n v e s t i g a t e  t h e  e f f e c t  of probenecid on t h e  d y s t r c p h i c  

c a l c i f i c a t i o n  p r e s e n t  i n  t h e  c o n n e c t i v e  tisruo, d i s o r d e r s  of p r o g r e s s i v e  

sys temic  s c l e r o s i s ,  t h e  CREST. syndrome ( c a l c i n o s i s ,  Eaynaud's phen- 

omenon, esophagea l  m o t i l i t y  d i s o r d e r ,  s c l e r o d a c t y l y ,  and t e l a n g i e c t a s i s ) ,  

polymyositis/dermatomyositis, and s y s t e m i c  lupus  e ry thematosus .  

2 .  

a p a t i t e  (Ca50H(P0 ) ) i n  s o f t  t i s s u e .  4 3  

t h e  l e v e l s  of serum ca lc ium,  phosphate ,  a l k a l i n e  i-hosphatase,  or 

p z r a t h y r o i d  hormone. These d e p o s i t s  are o f t e n  on t h e  f i n g e r t i p s  and 

over  t h e  e x t e n s o r  s u r f a c e s  of t h e  knees  and elbows ( c a l c i n o s i s  c i r -  

curnscripta) and o c c a s i o n a l l l y  on o t h e r  areas as w e l l  ( c a l c i n o s i s  

u n i v e r s a l i s ) .  The d e p o s i t s  a r e  u n s i g h t l y  and embarrassing t o  t h e  

p a t i e n t s .  

of j o i n t s .  These l e s i o n s  o f t e n  d r a i n .  I n f e c t i o n  of t h e  su r round ing  

s o f t  t i s s u e  may u l t i m a t e l y  r e s u l t  i n  t h e  l o s s  of s k i n  and sometimes 

bone. 

3. Because of t h e  above problems,  a s a f e  and s imple remedy is  needed 

t o  remove d y s t r o p h i c  c a l c i f i c a t i o n .  

P a t i e n t s  wi.th t h e  above d i s o r d e r s  deve lop  d e p o s i t s  of hydroxy- 

There a r e  90 a b n o r m a l i t i e s  of 

They are  o f t e n  p a i n f u l  and can  i n t e y f e r e  w i t h  t h e  movement 

B. Background 

1. C u r r e n t l y  t h e r e  i s  no e f f e c t i v e  t r e a t m e n t  f o r  t h e  d y s t r c p h i c  

c a l c i f i c a t i o n  of connec t ive  t i s s u e  d i s e a s e  (1). 
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2 .  

infusions may cause calcinosis to transiently disappear, but the condition 

recurs quickly, and generally, this treatment f a i l s .  Repeated in- 

fusions are impractical (1). 

3 .  Diphosphonates have generally been disappointing in the treatment 

of hydrbxyapatite crystal deposits secondary to the connective tissue 

diseases listed above (2) .  

4 .  

levels, but it is not always effective and for some patients, it is 

unpleasant t o  take (2) .  

5. 

calcium balance, a diet low in calcium may be useful (1,2). Many 

pstients are not in obvious positive calcium balance, however, and 

low calcium diets .nay not be palatable ( 2 ) .  

6 .  

dystrophic calcification ( 2 ) .  

cataracts, muscle wasting, glucose intolerance, osteoporosis, aseptic 

necrosis, hypertension, and hypokalemia as well as other side effects. 

7. 

extremely painful lesions and/or lesions that consistently interfere 

vith function (I). Surgery is rarely successful since the lesions 

tend t o  recur (1). 

8. 

ism by a phosphaturic effect ( 3 , 4 ) .  

a mild phosphaturic effect in normal people (2). An elevated [Ca-H-] x 

The use of disodiumethylene diamine-tetraacetate by repeated 

Aluminum hydroxide may improve calcinosis by decrecsing phosphate 

Because some patients with this malady were found to be in positive 

Systemic corticosteroids are usually ineffective in the treatment of 

The long term use of these drugs causes 

Surgical extirpation of these hydroxyapatite deposits is done for 

Probenecid can decrease the phosphate levels in hypoparathyroid- 

Published data have not excluded 

POLE] solubility product may increase the tendency for dystrophic 
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c a l c i f i c a t i o n  t o  occur ;  lower ing  e i t h e r  fac tor  might r e s u l t  i n  less 

d e p o s i t i o n  o r  perhaps  d i s s o l u t i o n .  Dent and Stamp used probenecid 

t o  treat  c e l c i n o s i s  c i r c u m s c r i p t a  i n  a young woman w i t h  e r o s i v e  a r t h r i t i s  

/- 
I' 

( 2 ) .  Skuterud e t  a l ,  have t r e a t e d  t h e  i n t r a m u s c u l a r  and subcutaneous 

c a l c i n o s i s  of ch i ldhood dermatomyosi t i s  wi th  probenecid (5). 

C. Study Popu la t ion  

1, Pa t i e r i t s  i x l u d e d  i n  t h i s  s t u d y  mgLs t  have t h e  t y p i c a l  p h y s i c a l  

f i n d i n g s  and r a d i o g r a p h i c  f i n d i n g s  of c a l c i n o s i s  c i r c u m s c r i p t a  o r  

c a l c i n o s i s  u n i v e r s a l i s  (See Appendix A ) .  

2 .  Pa t i e r i t s  w i l l  come from t h e  Rheumatology C l i n i c ,  a d i v i s i o n  o f  t h e  

I n t e r n a l  Medicine Department,  Naval H o s p i t a l ,  San Diego, C a l i f o r n i a .  

3 .  An a t tempt  w i l l  be  made t o  c l . a s s i f y  t h e  a s s o c i a t e d  connec t ive  

t i s sue  d i s o r d e r  which may be  more e a s i l y  t r e a t e d  w i t h  probenecid than  

c a l c i n o s i s  a s s o c i a t e d  w i t h  a n o t h e r  d i s o r d e r .  

D. Experimental  Design 

1. k'e would l i k e  t o  perform a p i l o t  s tudy  t o  test t h e  e f f e c t i v e n e s s  

of  probenecid i n  t h e  t r ea tmen t  of d y s t r o p h i c  c a l c i f i c a t i o n  i n  a t  least  

10 p a t i e n t s  w i t h  t h i s  d i s o r d e r .  A t  t h i s  time, t h e r e  are too  few of 

t h e s e  p a t i e n t s  i n  t h e  c l i n i c  t o  form a c o n t r o l  group, b u t  i t  should  

be  remembered t h a t  o t h e r  t h e r a p i e s  are unsuccess fu l .  

2 .  P a t i e n t s  w i l l  b e  given 2 gm. of probenecid i n  t w o  d iv ided  doses  

d a i l y .  This  dose  is w e l l - t o l e r a t e d ,  and t h i s  dose  s u c c e s s f u l l y  

t r e a t e d  c a l c i n o s i s  p rev ious ly .  

3 .  A t  t h e  beg inn ing  and eve ry  f o u r  months, serum pa ra thy ro id  hormone, 

MgH, C a U ,  POZ, u r i c  a c i d ,  24-hoilr c r e a t i n i n e  c l e a r a n c e ,  24-hour 

u r i n a r y  u r a t e ,  w i l l  be  t e s t e d .  

4 .  Photographs and x-rays of t h e  involved areas w i l l  be  taken a t  t h e  

c 
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beginning and every  six months f o r  a per iod  of two y e a r s .  

P o s s i b l e  Risks  

1. Probenecid is r e l a t i v e l y  i n e x p e n s i v e ,  and i t  has few s e r i o u s  s i d e  

e f f ec t s . 
2.  Up t o  5% g a s t r i c  i r r i t a t i o n  

a.  Film coa ted  t a b l e t s  c a u s e  less nausea ( 6 ) .  

b. There is  less  nausea  when taken  w i t h  meals.  

c. There is  more g a s t r i c  i r r i t a t i o n  w i t h  high doses  (2 gm. 

i s  cons idered  a mid-range d o s e ) .  

3 .  Less t h a n  5% show s i g n s  o f  h y p e r s e n s i t i v i t y  r e a c t i o n ,  mainly 

s k i n  r a s h .  

4 .  It can p r e c i p i t a t e  a n  a c u t e  a t t a c k  of gout i n  a p d t i e n t  w i t h  h igh  

u r i c  acid l e v e l s  and gouty a r t h r i t i s .  

5. It may p r e c i p i t a t e  u r i c  a c i d  r e n a l  s t o n e s  i n  p a t i e n t s  w i t h  acidic  

u r i n e ,  d e h y d r a t i o n ,  and w i t h  hyperuricemia.  

6 .  It is  g e n e r a l l y  i n e f f e c t i v e  a t  a c r e a t i n i c e  c l e a r a n c e  less t h a n  

50 cc /  min. 

7 .  Those p a t i e n t s  w i t h  p e p t i c  u l c e r  d i s e a s e ,  known h y p e r s e n s i t i v i t y  

t o  probenec id ,  2 r e c e n t  a t tack of  gout ,  24-hour u r i n e  f o r  u r i  a c i d  

>600 mg., a h i s t o r y  of r e n a l  s t o n e s  o f  p a t i e n t s  w i t h  r e n a l  f a i l u r e  
x 

w i t h  c r e a t i n i n e  c l e a r a n c e  less t h a n  50 cc/min. w i l l  n o t  b e  g i v m  

probenecid.  P a t i e n t s  w i t h  p r e s e n t  o r  p a s t  pro1.lems of hyperuricemia 

would be excluded. 

8. We would n o t  i n c l u d e  p a t i e n t s  under 18 years o l d  i n  t h i s  s t u d y ,  

nor  would pregnant  p a t i e n t s  b e  inc luded .  

9 .  It i s  p o s s i b l e  t h a t  our  p a t i e n t s  could b e  t a k i n g  o t h e r  drugs  

which may i n t e r a c t  w i t h  probenecid and r a r e l y  cause s i d e  e f f e c t s .  



f 

Probenecid may d e c r e a s e  t h e  r e n a l  e x c r e t i o n  of t h e  fo l lowing  drugs:  

a m i n o s a l y c i l i c  a c i d ,  p e n i c i l l i n ,  cepha lospor ins ,  dapsone,  n a l i d i x i c  

a c i d ,  and me tho t r exa te .  Probenecid may i n h i b i t  t h e  t u b u l a r  s e c r e t i o n  

of  the fo l lowing  drugs :  Chlorapropamide, furosemide ,  indornethocin, 

and su l f inpyrazone .  

uptake which could  l ead  t o  i n c r e a s e d  Rifampin l e v e l s .  P a t i e n t s  on 

any of t h e  above d rugs  could  have h i g h e r  serw leve ls  of t h e  drug  

as a r e s u l t  of i n t e r a c t i o n  w i t h  probenecid.  Except f o r  p a t i e n t s  on 

s h o r t  c o u r s e s  (up t o  2 weeks) of  a p e n i c i l l i n  o r  a cepha lospor in ;  

p a t i e n t s  on t h e  above d rugs  w i l l  be  excluded from t h e  s tudy .  

needing  a p e n i c i l l i n  o r  a cepha lospor in  f o r  2 weeks w i l l  be  watched f o r  

s i d e  e f f e c t s  t h a t  might r e s u l t  from i n c r e a s e d  l e v e l s  of these d rugs .  

The medica t ions  of  a l l  p a t i e n t s  w i l l  be  c l o s e l y  reviewed a t  each 

c l i n i c  v i s i t  f o r  p o s s i b l e  drug-drug i n t e r a c t i o n s .  

Rifampin may compete w i t h  probenecid f o r  h e p a t i c  

P a t i e n t s  

F. S t r a t e g y  f o r  Data Ana lys i s  

1. Cur ren t ly  w e  do n o t  have enough p a t i e n t s  t o  form a l a r g e  c o n t r o l  

group and t o  c a r r y  o u t  d e t a i l e d  s t a t i s t i c a l  a n a l y s i s .  

2 .  There is  no e x t e n s i v e  a n e c d o t a l  l i t e r a t u r e  on a p a r t i c u l a r  treat-  

ment f o r  c a l c i n o s i s ,  t h e r e f o r e ,  c l i n i c a l  t r i a l s  on l a r g e  numbers of 

p a t i m r s  may n o t  be  warran ted  a t  t h i s  time. 

3 .  

way a f f e c t s  ca l . c inos i s .  There i s  no r eason  t o  b e l i e v e  t h a t  c a l c i n o s i s  

would improve spontaneous ly ,  and c u r r e n t l y  t h e s e  pati.&-t:s are n c t  

r e c e i v i n g  any o t h e r  medica t ion  f o r  c a l c i n o s i s .  

improveaent i n  c a l c i n o s i s  as seen  by x-ray s t u d i e s  may be  due t o  

probenecid and may h e l p  t o  g e n e r a t e  l a r g e r  and s t a t i s t i c a l l y  more 

Our p l a n  is t o  perform a p i l o t  s t u d y  t o  see i f  probenecid i n  any 

For t h i s  reason ,  any 
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meaningful studies. 

pi lot  group may t e l l  us whether or  n o t  probenecid effects  Ca++, POT 

metabolism a n d  whether or n o t  patients are actually t a k i n g  the drug. 

These studies are done routinely by the Laboratory Medicine Department 

The ser ia l  blood End urine tes t s  performed in th i s  

a n d  t h e  lab t e s t s  would n o t  represent an unnecessary workload. X-ray 

studies are routinely taken every s i x  months.  

VI.  Other Special Considerations a n d  Supporting Data 

A .  There are no special arrangements w i t h  other ins t i tu t ions ,  companies, 

or manufacturers of sc ien t i f ic  equipment. 

8. Information collected will be subject t o  regulations o f  the Medical 

Department o f  the U.S. Navy. 

peer review journal. Lead a u t h o r s  will be t h e  investigators. Data 

emanating from this  study will be owned by the Department o f  the Navy. 

C .  Approval will De obtained from bo th  Committees for Protection o f  

This wcrk r a y  lead t o  publicaticn i n  a 

Human Subjects a t  Naval Hospitals, San  Diego, a n d  Oakland. 

V I I .  Informed Consent 

Informed consent form i s  attached. 

V I I I .  Qualifications of Investigators 

Curriculum 'vitae fo r  each investigator i s  attached. 

1X. Budget 

Only routine support funds a re  required. 
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