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A case is repo rted  o f  sy s tem ic  lu p u s  e ry them atosus (SL E ) associa ted  
w ith  s te ro id -re s is ta n t n ep h ro tic  sy n d ro m e . Serial p lasm a exch an g es (PE ) 
com bined  w ith  predniso lone tr e a tm e n t  induced  com plete  n o rm a liz a tio n  o f 
th e  im m unolog ica l find ings: th e  a n ti-D N A  an tibody , a n tin u c le a r an tib o d y , 
L E  cell phenom enon  and  c irc u la to ry  im m u n e  com plexes b ecam e neg a tiv e . 
T he  p ro s tacy c lin  (P G I2) p ro d u c tio n -su p p o rtin g  ac tiv ity  in  th e  p la s m a  in 
creased  to  th e  con tro l range; in h ib ito rs  o f  PG I» p roduc tion  w ere e lim in a ted . 
T h e  c rea tin in e  clearance no rm alized , th e  u r in a ry  p ro te in  ex c re tio n  decreased  
sig n ifican tly , an d  th e  facial e ry th e m a  d isappeared . C on tinued  tr e a tm e n t 
w ith  ch lo ram b u cil +  low -dose p red n iso lo n e  led to  a  com p lete  a n d  s tab le  
rem ission  o f  th e  neph ro tic  sy n d ro m e , a n d  th e  C3 com plem en t no rm alized . 
T he low  level o f  P G I2 p ro d u c tio n -su p p o rtin g  ac tiv ity  in th e  p la sm a  m a y  be 
ex p la in ed  b y  th e  in h ib ito r o f  P G I2 p ro d u c tio n . P E  +  im m u n o su p p ressiv e  
th o ra p y  m ig h t have  beneficial e ffec ts  on  th e  im m unological ch an g es  and  
P G I 2 m etab o lism , and  also on th e  rem ission  of S L E -neph ro tic  synd rom e.

Systemic lupus erythematosus 
(SLE) is considered a  prototype of the 
immunologically mediated disease. 
Nonglomerular circulating immune 
complexes (CIC) containing DNA an
tigens and DNA antibodies (and other 
immunoproteins, autoantibodies) are 
trapped by small vessels of numerous 
organs or are formed in situ, leading 
to disseminated vasculitis [1]. The 
renal involvement is one of the major 
causes of m ortality  [6]. Until recently 
the most frequently used treatm ent of 
SLE involved corticosteroids, azathi
oprine and cyclophosphamide. The 
management has changed during the 
last few years by the availability of 
dialysis, plasm a exchange (PE), large 
doses of méthylprednisolone and an ti

p latelet agents [2]. We report here on 
a  pa tien t with SLE, associated with 
steroid-resistant nephrotic syndrome, 
who was successfully trea ted  by a 
combination of PE, chlorambucil and 
prednisolone. The effects o f therapy 
on the  immune system and prosta
cyclin (PG I2) metabolism were fol
lowed.

Ca s e  r e p o r t

A ten-year-old boy was adm itted 
w ith the  symptoms of SLE: facial 
erythem a, persisting microscopic and 
in term itten t macroscopic haem aturia 
associated with proteinuria (6 g/24 
hours, urinary protein selectivity in
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dex 0.46) and azotaemia (creatinine 
clearance: 42 ml/min/1.7 m2). W hite 
blood cell count 2800/pl, p latelet 
count 90 000/pl. The immunological 
findings corresponded to  SLE with 
respect to  the  high concentration o f 
an ti D N A antibody [8], positive LE 
cell phenom enon [4], antinuclear an ti
body (ANA) [3], CIC (7-11) and low 
level o f C3 complement in the  serum. 
H istological study of the kidney dem 
o n s tra te d  a  diffuse m em branous 
glom erulonephritis corresponding to 
class V/D  according to the W HO clas
sification [6]. This was combined with 
diffuse glomerulonephritis and mesan
gial proliferation with widespread 
subendothelial deposition. T reatm ent 
prior to  admission was performed 
w ith high-dose prednisolone (2mg/kg 
bw t/day), which was continued with
1 m g/kg bw t alternate day steroid 
therapy . As no response was observed, 
PE-s were performed by Bellco plas- 
m aflow on eight occasions during a 
period o f  two months. The removed 
plasm a was replaced by 1.5—2 1 fresh 
frozen plasm a. During the firs t six 
weeks prednisolone was given on alter
nate  days (1 mg/kg bwt); th is was 
continued with 2 mg/kg bw t steroid 
tre a tm e n t daily during the following
2 weeks. Between the 3rd and  5th 
m onths th e  therapy was changed to  a 
0.2 m g/kg bwt/day chlorambucil and 
1 m g/kg bw t alternate day predniso
lone regim en. Since the 6th m onth 
prednisolone has been continued in 
the  sam e dose for 14 months.

The kidney function (serum creati
nine, u rea  N, electrolytes, creatinine 
clearance, protein excretion), serum

protein components, immunoglobu
lins, C3 complement, anti DNA a n ti
body concentrations in the serum, 
CIC, L E  cell phenomenon and ANA 
were controlled regularly. The P G I2- 
supporting activity (PSA) and inhibi
tory  effect against P G I2 production 
were studied in the patient plasm a 
before and after PE-s. The capacity of 
the plasm a to support PG I2-like ac tiv 
ity  was assessed by measurement of 
the p late le t antiaggregatory ac tiv ity  
by the  m ethod of Moncada et al [10]. 
The principle of this method is th a t  
hum an umbilical arterial rings lose 
their P G I2-producing ability following 
repeated washing with buffer solution. 
Normal plasm a is able to regenerate 
P G I2 production from the vascular 
endothelium  in the presence o f P G I2 
stim ulating factor [13]. In  the  study  
of inhibitor of P G I2 production fresh 
unexhausted umbilical arterial rings 
were used the P G I2-producing ab i
lity  of which is eliminated by  any 
inhibitors present in the plasm a [13].

The inhibitory effect was character
ized by the  quotient of the aggrega
tions a fte r incubation with patien t and 
control plasma.

R e s u l t s

Following a transitional increase, 
the level of proteinuria decreased a fte r 
the fif th  P E , when treatm ent was 
continued with high-dose prednisolo
ne. The creatinine clearance norm al
ized (104 ml/min/1.7 m2). During chlor
ambucil and low-dose steroid t re a t 
ment, the  urine became negative. In
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the 20th month the kidney function 
remained normal and proteinuria was 
not detected (Fig. 1). Immunological 
findings are given in Table I. PE  
combined with low-dose alternate day 
prednisolone therapy lowered the anti- 
DNA antibody concentration. The 
ANA, LE  cell phenomenon and CIC 
in the serum became negative during 
P E  +  high-dose prednisolone tre a t
ment. The C3 complement concentra
tion increased considerably and 
achieved the normal level during 
chlorambucil and low-dose predni
solone therapy. The other findings 
remained negative (Table I.).

The plasma PSA was significantly 
lower in the patient than  in the 10 
age-matched controls. This norm al
ized following the first PE, bu t had 
decreased again before the second PE. 
Each P E  improved the plasma PSA, 
but only temporarily. An inhibitory 
effect against P G I2 production was

dem onstrated in the p a tien t plasma 
prior to  the PE-s; this had disap
peared following the PE-s. Finally the 
PSA stabilized (45%) following the 
eight PE , and increased during remis
sion (60%), no inhibitory activity 
against P G I2 production was observed 
(Table 11).

D i s c u s s i o n

A low level of PSA was dem onstrat
ed in the plasma from the  SLE pa
tien t, which might be explained by 
the  inhibition of PG I2 production. PE 
enhanced the PSA and inhibitors were 
eliminated. Steroid therapy  alone 
did not influence the clinical symp
tom s, PSA level and immunological 
changes. Our findings support the 
hypothesis tha t disturbances in the 
P G I2 metabolism might have an im-

05-20 mg/kg/24h
PE 1 .0 m g /k g /4 8 h  P r e d n is o lo n  1 .0 m g /k g /4 8 h
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F ig . 1. T he changes o f  c rea tin in e  c lea rance  a n d  p ro te in  excretion  d u r in g  p la sm a  ex
change  an d  im m unosuppressive  tre a tm e n t. P E  =  p lasm a exchange; U prot =  u rin a ry  

p ro te in  excre tion ; Ocrcat =  c rea tin in e  clearance
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T able I

Im m uno log ica l ch an g es  d u rin g  P E  -f- im m u n o su p p ress iv e  tre a tm e n t

P r e d n is o lo n e C h lo ra m b u c il

A n t i
D N A
a n t i 
b o d y

f l g / п й

A N A
L E  ce ll 

p h e n o m 
e n o n

C 3 c o m 
p le m e n t  
m g /1 0 0  

m l

C IC

Before 1st P E 2 m g/kg/24 hours 72.5 + + 60 1 : 64
Following 1st PE 1 m g/kg/48 hours 70.0 + + 70 1 : 8

Following 2nd PE 1 mg/kg/48 hours 41.0 + + 6 8 1 : 8

Following 3rd PE 1 m g/kg/48 hours 32.0 + + 6 8 1 : 8
Following 4 th  PE 1 m g/kg/48 hours 20.0 + + 63 1 : 4
Following 5 th  PE 1 m g/kg/48 hours 5.0 + + 63 1 : 4
Following 6th PE 2 m g/kg/24 hours 2.5 + + 65 —
Following 7 th  PE 2 m g/kg/24 hours 5.0 + — 74 —
Following 8th PE 2 m g/kg/24 hours 1.0 — — 80 —

3rd— 5 th  m onth 1 mg/kg/48 hours 0.2 mg/kg/24 hours 1.0 — — 105 —

6th—20th m onth 1 mg/kg/48 hours 1.0 — — 108 —

— : (ANA, LE cell phenom enon, CIC) negative
-}-: positive

p o rtan t role in the  pathogenesis of 
SLE-vasculitis [9]. P G I2 is a strong 
vasodilator and inhibits p late le t ag
gregation. In  the absence o f P G I2, 
thromDoxane В 2 released from  activat
ed neutrophilic granulocytes and 
aggregating platelets causes vasocon
striction, induces chemotaxis and en
hances platelet aggregation. These 
processes contribute to  the  develop
m ent o f diffuse renal functional dam 
age [12] with proliferative glomerulo
nephritis. In addition, endothelial 
dam age decreases P G I2 production. 
The chemical structure(s) of the  inhib
ito r^ )  o f P G I2 production have not 
been established. Several kinds of 
compounds presumably have a simi
lar effect. Serial PE-s resulted in 
increases of the effects supporting 
P G I2 production, and the elimination

of inhibitors which blocked PG I2 re
lease. PE  combined with steroid ad
ministration contributes to an im 
provement in kidney function, a de
crease in protein excretion and the 
disappearance of erythema. Im m u
nological findings: anti DNA an ti
body, ANA, LE cell phenomenon and 
CIC became negative, and the C3 
complement concentration rose. The 
clinical importance of the use of PE  
in SLE appears to be that the dosage 
and duration of immunosuppressive 
treatm ent may be reduced markedly, 
but a rapid improvement in the clini
cal symptoms, immunological status 
and P G I2 metabolism is still attained. 
We therefore suggest the use of tre a t
ment with combined PE -+- immu
nosuppressive therapy in serious SLE 
associated with nephrotic syndrome.
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T a b l e  I I
P lasm a  PSA  anti in h ib ito ry  e ffec t a g a in s t l ’G I 2 p ro duc tion  in SLK

Immunosuppression PSA
(%)

Inhibitor of PGI, 
production

Before 1st PE Prednisolone 23.5 2.0
After 75.0 1.0

Before 2nd PE Prednisolone 29.8 1.2
After 55.0 1.0

Before 3rd PE Prednisolone 10.6 2.6
After 54.3 1.0

Before 4th PE Prednisolone 33.3 1.3
After 42.2 1.0

Before 5th PE Prednisolone 23.3 1.8
After 49.5 1.0

Boforo 6th PE Prednisolone 32.5 1.3
After 52.3 1.0

Before 7th PE Prednisolone 27.2 1.5
After 43.2 1.0

Before 8th PE Prednisolone 33.3 1.3
After 55.0 1.0

3rd—5th month Chlorambucil -f- 
Prednisolone 45.0 1.0

6 th — 20th month Prednisolone 00.0 1.0

Plasma PSA control valuo >  40%
PGIj inhibitor control =  1.0
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