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ABSTRACT 

A p a t i e n t  w i t h  re laps ing  po lychondr i t i s  developed a progressive des t ruc t ion  
o f  t racheal  c a r t i l a g e  despi te treatment w i t h  immunosuppressive and cy to tox i c  
agents. Cyclosporin A therapy was i n s t i t u t e d  and has been continued f o r  more 

than two years, concomitant w i t h  a steady improvement and remission o f  the 
disease. During the treatment pe r iod  an increased u r i n a r y  excre t ion  o f  82- 
microg lobu l in  was measured, i n d i c a t i n g  renal  t ubu la r  damage. The tubu la r  
p r o t e i n u r i a  preceeded an e leva t i on  o f  serum c rea t i n ine  and a drop i n  c r e a t i -  

nine-clearance. Thus, p2-microglobul in might be a sens i t i ve  i n d i c a t o r  o f  
nephro tox i c i t y  and o f  value f o r  the  eva lua t ion  o f  the long-term side e f f e c t s  

o f  Cyclosporin A p a r t i c u l a r l y  i n  pa t i en ts  w i t h  ex t ra rena l  disease. 

INTRODUCTION 

Cyclosporin A (CyA) i s  a new poten t  immunosuppressive agent t h a t  i s  being 
inc reas ing ly  used. One untoward e f f e c t  o f  CyA i s  nephro tox ic i ty ,  w i t h  minor 

impairment o f  rena l  f unc t i on  up t o  severe acute renal  f a i l u r e  (5, 6, 7) .  
This unfortunate s ide e f f e c t  has complicated the therapy and ra ises  ques- 

t i o n s  as t o  the f u t u r e  widespread use o f  the drug. We here present the success- 
f u l  treatment w i t h  CyA i n  a p a t i e n t  w i t h  re laps ing  po lychondr i t i s ,  an uncommon 
autoimmune d isorder  (8). Measurements o f  p2-microglobul i n  i n  serum and u r ine  
were used as an adjunct f o r  the monitor ing o f  the nephro tox i c i t y  and the 
k i  dney damage. 
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METHODS 

Cyclospor in A determination: 
CyA plasma leve ls  were determined using the  radioimmunoassay ( R I A )  k i t  

provided by the Sandoz I n c  which detects concentrat ions o f  50 t o  2 000 n g h l  

(3). The samples were taken i n  the morning as predose values, approximately 12 
hours a f t e r  the previous dose. The blood was drawn i n t o  hepar in ized vacuum 
tubes (Venoject ) and kept a t  room temperature (24OC) f o r  a t  l e a s t  one hour 
be fore  cen t r i f uga t ion .  

@ 

p2-microglobul in 

Serum samples were s to red  a t  - 2 O O C  u n t i l  analysis.  The u r ine  sample was 
coo ly  stored, and a pH 26 ascertained by pH-str ips.  The concentrat ion o f  
fJ2-microglobul in i n  serum and ur ine  was determined by the Phadebas p2-micro 
Test (Pharmacia, Sweden). 

@ 

Creat i  n i  ne 

Serum c rea t i n ine  and the  c rea t i n ine  clearance (ml/min/ 1.73 m2) was deter-  
mined by an Autoanalyser technique a t  the Department o f  C1 i n i c a l  Chemistry, 

Un ive rs i t y  Hospi ta l  , Uppsala. 

CASE REPORT 

A 52 year o l d  woman was re fe r red  t o  our hosp i ta l  i n  November 1980 w i t h  the 

c l i n i c a l  diagnosis o f  re laps ing  po lychondr i t i s .  Her symptoms were swe l l ing  and 
erythema o f  the  nose and ears, hoarseness, tenderness over the  la rynx  and 

upper trachea, a r t h r i t i s  o f  per iphera l  j o i n t s  and c o n j u n c t i v i t i s .  She had been 
t rea ted  w i t h  co r t i cos te ro ids  and Dapsone, both drugs g i v i n g  pronounced side 

e f fec ts .  
During the f o l l o w i n g  months attempts were made t o  con t ro l  the  disease by 

Prednisolone (20-30 mg d a i l y )  together w i t h  azathiopr ine (2-3 mg/kg bwt) 

However, the i l l n e s s  s t e a d i l y  progressed w i t h  ke ra tocon junc t i v i t i s ,  inc reas ing  
hoarseness, resp i ra to ry  d i s t r e s s  w i t h  s t r i d o r  and bronchospasm and she deve- 
loped a saddle nose. I n  June 1981 the Prednisolone dose was increased t o  40-60 
mg d a i l y  and the  therapy was changed from azath iopr ine  t o  cyclophosphamide i n  
a d a i l y  dose o f  100-150 mg. The progressive symptoms were s t i l l  n o t  prevented 
and s ide  e f f e c t s  o f  a lopecia and hepat ic dysfunct ion appeared and the  cyclo- 
phosphamide was withdrawn. Also the  c o r t i c o s t e r o i d  s ide e f f e c t s  were now 
severe and the  c l i n i c a l  s i t u a t i o n  became desperate. She had exp i ra to ry  and 

i n s p i r a t o r y  s t r i d o r  and X-ray o f  the  trachea revealed a general ized c a r t i l a g e  

des t ruc t i on  w i t h  a 3 mm lumen from the  l a rynx  t o  the  carina. 
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Therapy w i t h  CyA was s t a r t e d  on October 21, 1981 i n  a d a i l y  dose o f  15 
mg/kg/day. A f t e r  3-4 weeks o f  CyA-treatment a s i g n i f i c a n t  t ubu la r  p r o t e i n u r i a  
was observed and ALAT-values increased. The CyA dose was decreased f i r s t  t o  9 
and l a t e r  t o  2 mg/kg/day. The signs o f  hepa to tox i c i t y  had then resolved. The 
fu tu re  maintenance dose o f  CyA, about 5 (4.0-5.8) mg was s t a r t e d  i n  the middle 
o f  December 1981 and i s  s t i l l ,  March 1984, continued. A f t e r  about two months 
of  c r i t i c a l  i l l n e s s  a f t e r  the s t a r t  o f  the CyA therapy, the p a t i e n t  showed 
r a p i d  c l i n i c a l  improvement. X-ray o f  trachea showed a widening o f  the lumen t o  
7 mm and there  were no signs o f  disease a c t i v i t y .  The Prednisolone dose has 
been gradua l ly  reduced t o  5 mg Prednisolone on a l t e r n a t e  days. A t  present,  
March 1984, she i s  i n  a good general cond i t ion ,  although an impairment o f  her 
rena l  f unc t i on  has developed. 

RESULTS 

Serum l e v e l s  o f  CyA i n  November 1981, when the  d a i l y  dose was 15 mg/kg, 

were found t o  be high, 1230 ng/ml. As the  therapeut ic  l e v e l  was thought t o  be 
i n  the range 100-400 ng/ml the  dose was accordingly reduced, no t  l e a s t  as 
signs o f  t o x i c i t y  were simultaneously present. La ter  dur ing  the course o f  
disease, a t  a dose o f  about 5 mg/kg, the serum l e v e l  has been between 70 and 

200 ng/ml. 
The u r ina ry  excre t ion  o f  B2-microglobul i n  before CyA treatment, a t  weekly 

i n t e r v a l s  i n  October-November 1981 when treatment was i n i t i a t e d ,  a t  f ou r  

occasions i n  1982 and now, 1984, i s  shown i n  the Figure a t  a logar i thmic  

scale. 

1981 Oct - Nov 1981 1982 1984 
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I n  the absence o f  rena l  i nsu f f i c i ency ,  U-p2-microglobul i n  concentrat ions 
more than 0.5 pg/ml may be considered pa tho log ica l  and values more than 2.0 
pg/ml i nd i ca te  pronounced tubu la r  p ro te inu r ia .  I n  t h i s  case unequivocal tubu- 

l a r  p r o t e i n u r i a  was observed 3 weeks a f t e r  the i n i t i a t i o n  o f  h igh dose CyA 
treatment. During the  fo l l ow ing  year, a t  a lower dose o f  CyA bu t  w i t h  thera- 
peu t i c  CyA serum leve ls ,  t ubu la r  p r o t e i n u r i a  was s t i l l  present bu t  tended t o  
diminish.  

Before s t a r t  o f  treatment, Oct 7 th -21s t ,  S-creat in ine was 59-70 pmol/ l ,  
c rea t i n ine  clearance 70 ml/min and S-p2-microglobul in 1.2-1.4 mmol/l. A l l  

o ther S-creat in ine values October 1981 - October 1982 were o f  the same size. 
Creat in ine  clearance, always measured when U-p2-microglobul in was measured, 
on ly  var ied  w i t h i n  the  e r r o r  o f  methods and seven ou t  o f  n ine determinations 

were i n  the range 48-54 ml/min. A f t e r  the occurrence o f  t ubu la r  p r o t e i n u r i a  i n  
mid-November 1981 the S-p2-microglobul i n  values increased from previous l eve l s  
o f  1.2-1.5 mg/l (n=4) t o  2.1-2.7 mg/l (n=5, one dev ia t i ng  value o f  1.5 mg/l i n  
May 1982). 

Now, i n  1984 the  S-creat in ine l eve l  has s lowly increased since the  end o f  

1982 and i s  about 100 pmol/ l  w i t h  a c rea t i n ine  clearance o f  35 ml/min. Simul- 
taneously the S-p2-microglobul i n  l eve l  has increased t o  4.5 mg/l. 

DISCUSSION 

The case, discussed i n  t h i s  repor t ,  has prev ious ly  been described i n  d e t a i l  
(12) w i t h  respect t o  d iagnos t ic  and immunopathological aspects o f  re laps ing  
po lychondr i t i s  (RP).  

High t i t e r s  o f  c i r c u l a t i n g  IgG an t i co l l agen  type I 1  ant ibodies were found 

and immunohistochemical studies on a f fec ted  c a r t i l a g e  suggested t h a t  macro- 

phage-T-cell i n t e r a c t i o n  might p lay  an important r o l e  i n  the  disease process. 
As CyA i s  be l ieved t o  exe r t  a s p e c i f i c  e f f e c t  on T-lymphocyte a c t i v a t i o n  by 
i n h i b i t i o n  o f  T-cell-macrophage i n t e r a c t i o n  (6) i t  was a l o g i c a l  dec is ion  t o  

chose CyA f o r  an attempt t o  a r r e s t  the  disease when other more conventional 
e f f o r t s  had f a i l e d  and l i f e - t h r e a t e n i n g  symptoms had developed. 

Po ten t i a l  renal  t o x i c i t y  from CyA; glomerular, vascular, t ubu la r  and i n t e r -  

s t i t i a l  a l t e r a t i o n s  (4, 5 ,  9, 10, ll), have been described i n  t ransp lan t  
rec ip ien ts  as w e l l  as i n  animal experiments a f t e r  treatment w i t h  CyA. Hence, 
mon i to r ing  o f  renal  f unc t i on  i s  mandatory dur ing  CyA treatment. 

I n  t h i s  case the dec is ion  t o  reduce the  dose o f  CyA was based on signs o f  
t ubu la r  renal  damage together w i t h  evidence o f  hepa to tox i c i t y  and the  CyA 
serum leve ls .  However, the  r o l e  o f  plasma o r  blood CyA ana lys is  i n  reaching a 

f i n a l  "sa fe ty "  dose o f  CyA i s  by no means c lear .  Proximal t ubu la r  dysfunct ion 

leads t o  an increased u r ina ry  concentrat ion o f  p2-microglobul in (2, 13). 
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The serum level of p2-microglobulin is determined by the glomerular filtration 
rate and the rate o f  synthesis (1). Urinary p2-microglobulin is a sensitive 
indicator of proximal tubular damage as the protein is normally reabsorbed to 
a higher extent than 99.9 %. In this case a 10-20 fold increase of the urinary 
excretion occurred after 3-4 weeks of therapy. During the following year an 
increased excretion persisted but the magnitude had decreased. Considering the 
experience that a tubular proteinuria, after acute tubular necrosis or in 
connection with a rejection crisis after kidney transplantation is usually a 
transitory event disappearing after weeks or months, one should retrospecti- 
vely have suspected that a toxic injury was still going on during the contin- 
ued therapy even at the lower dose. Possibly a slow process of fibrosis and 
sclerosis of glomeruli takes place if a nephron loss is initiated by injured 
tubules. 

At an early stage of renal damage serum creatinine is an insensitive mea- 
sure of a reduced GFR. Not least as in this case in the presence of muscular 
wasting, it is not surprising that S-fi2-microglobulin seemed to be a somewhat 
better indicator of a change in renal function (1). Not until after about 14 
year the decreased glomerular filtration was obtained through the use o f  
determinations of serum creatinine. At that time, but not before, general 
proteinuria, with an excretion of about 100 mg of albumin daily, was detect- 
able. 

As in this case it sometimes turns out necessary to continue treatment with 
a toxic drug in spite of the fear for toxic sequelae. Still, the late occurr- 
ence of a reduced GFR was an unexpected development in the present case. As it 
was heralded by a long period of tubular proteinuria, we suggest that measure- 
ments of p2-microglobulin, or other markers for tubular proteinuria, should be 
included as a routine in the management of CyA treated patients. 
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