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Summary. Purpose. To clarify the characteristics of
renal hemodynamics and their correlation with serum
autoantibodies in patients with systemic sclerosis (SSc).
Methods: Glomerular filtration rate (GFR) and renal
plasma flow (RPF) were analyzed retrospectively in
three groups totaling 50 Japanese patients with SSc
treated between 1982 and 1998. The filtration fraction
(FF) was calculated from the values obtained for GFR
and RPF (GFR/RPF). The presence of antibodies to
DNA topoisomerase 1 (A-Topo) and centromere (ACA)
were also examined in relation to renal hemodynamics.
Results: The GFR was abnormally low in 8 (16.0%)
patients, but a decreased RPF was observed in 21
(42.0%). Thus, an increased FF was frequently observed
(29/50; 58.0%). A-Topo was detected in 23 patients
(group A) and ACA in 10 (group B). In the remaining 17
patients (group C), however, these autoantibodies were
not detected. Diffuse scleroderma or pulmonary fibrosis
was more prevalent in group A than in group B. The
meanGFR in group B was significantly lower than that
in group C. The mean RPF in group B was significantly
lower than that in the other 2 groups. Patients with an
increased FF were more often found in group B than in
the other 2 groups.
Conclusions: A reduction in RPF disproportionate to

the reduction in GFR, as demonstrated by the high FF,
wasobserved frequently in SSc patients. Although ACA
wasassociated with less serious cutaneous or pulmonary
involvement, renal hemodynamic alterations seemed to
correlate with the presence of ACA.
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INTRODUCTION

Systemic sclerosis (SSc) is characterized path-
ologically by an excessive accumulation of various
collagens in the involved organs.1' Although skin
sclerosis is a primary clinical feature, multisystem
disorders such as pulmonary fibrosis, renal disorder,
and gastrointestinal dysfunction are often concomi-
tant with SSc.2) Several authors have reported in-
creased mortality due to restrictive pulmonary dis-
ease in SSc patients.3'4' On the other hand, renal
disorders remain the cause of death in 10 to 20% of
SSc patients.4' Therefore, basal renal hemodynamics
merits further investigation in SSc patients. Recent-
ly, several autoantibodies such as anti-DNA
topoisomerase 1 (A-Topo) and anti-centromere anti-
body (ACA) have been measured for the evaluation of
organ involvement in SSc patients. It has been clearly
shown that A-Topo and ACA are not only specific for
SSc but might be useful for the identification of
disease subsets.5' However, there have been very few
attempts to examine the relation between renal
hemodynamics and immunologic abnormalities in
relatively large series of patients with SSc. We inves-
tigated the renal hemodynamics of Japanese SSc
patients, most of whom showed no clinical renal
disorder. The present retrospective study was under-
taken to examine the relation between renal
hemodynamics and autoantibodies, in particular,
serum A-Topo and ACA in these patients.
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P A T I E N T S A N D M E T H O D S

P a ti e n t s

T hi s s e ri e s i n cl u d e d all p a tie n t s h o s p it ali z e d w it h

S S c w h o u n d e r w e n t r e n al h e m od y n a m i c e v al u a ti o n

a t N ii g a t a U n i v e r sit y H o s p it al b e t w e e n 19 82 a n d

1 9 98 . A ll p ati e n t s s atis fi e d t h e 1 9 80 c rit e ri a of t h e

A m e ri c a n

A m e ri c a n

P a ti e n t s

d a t a o r

C oll e g e of R h e u m at ol o g y (f o r m e rly t h e

R h e u m a tis m A s s o ci a ti o n ) f o r S S c .

6)

w it h in s u 氏ci e n t cli n i c al o r i m m u n ol o gi c

w h o w e r e t a ki n g n o n s t e r oid al a n ti-
i n fl a m m at o r y d r u g s w e r e e x cl u d e d f r o m t his a n al y

-

sis . F ift y p a ti e n t s m e t t h e c rit e ri a : l l m e n a n d 3 9

w o m e n w h o s e m e a n ( ±S D) a g e a t t h e ti m e o f e v a l u a-

ti o n w a s 5 2 .2 ( ±13 .0) y e a r s ( r a n g e
,
1 4 t o 77 y e a r s) .

T h e m e a n ( ±S D) d u r a ti o n of S S c (f r o m th e o n s e t of

R a y n a u d
'

s p h e n o m e n o n t o th e ti m e o f e v al u a ti o n)

w a s 6 .0 ( ±5 .6) y e a r s ( r a n g e
,
3 m o n t h s t o 2 2 y e a r s) . N o

p a ti e n t w a s t r e a t e d w it h a c et yl s ali c y lic a cid o r

m et h o t r e x a t e t h r o u g h o ut th ei r cli n i c al c o u r s e .

P a ti e n t s w e r e cl a s si丘e d a s h a v i n g diff u s e c u t a n e o u s

o r li m it ed c u t a n e o u s di s e a s e a c c o r di n g t o p u b li sh ed

r e c o m m e n d a ti o n s .

7) S p e ci丘c all y ,
diff u s e s cle r o d e r m a

w a s di a g n o s e d i n p a ti e n t s w h o h a d s ki n i n d u r ati o n s

i n v olvi n g t h e f a c e
,

e x t r e m iti e s
,

a n d t r u n k . L i m it ed

s cl e r o d e r m a w a s di a g n o s e d i n p a ti e n t s w h o h a d s ki n

c h a n g e s c o n 丘n ed t o th e h a n d s
,
f a c e

,
f e et

,
a n d f o r e-

a r m s . O n i n iti al e v al u a ti o n
, p a tie n t s u n d e r w e n t r o u-

ti n e c h e s t r o e n t g e n o g r a p h y a n d c o m p u t e d t o m o g r a -

p h y . A p a ti e n t w a s c o n sid e r e d t o h a v e h y p e r t e n si o n if

t h e s y st oli c p r e s s u r e w a s o v e r 1 6 0 m m H g ,
t h e di a s-

t olic p r e s s u r e w a s o v e r 9 0 m m H g ,
o r t h e p a ti e n t w a s

r e c e l V l n g a n tih y p e r t e n si v e d r u g th e r a p y r e g a r dl e s s of

bl o o d p r e s s u r e . C li ni c al l a b o r a t o r y t e s t s w e r e p e rf o r-
m e d u sill g St a n d a r d h o s p it al l a b o r a t o r y p r o c e d u r e s .

R e n al f u n cti o n a n d u ri n a r y e x a m i n ati o n

G l o m e r u l a r 丘It r a ti o n r a t e (G F R) a n d r e n al pl a s m a

fl o w ( R P F) w e r e m e a s u r ed si m u lt a n e o u sl y b y a st a n -

d a r d cl e a r a n c e t e c h n i q u e
s)

u s l n g S O di u m t hi o s ul p h at e

a n d s o di u m p a r a - a m i n o hip p u r a t e
,
r es p e cti v e ly ,

aft e r

o b t ain in g e a c h p ati e nt
'

s i n f o r m e d c o n s e n t . A ll cle a r-
a n c e d a t a w e r e c o r r e ct e d f o r s t a n d a r d b o d y s u rf a c e

a r e a ( 1 .73 m
2

) . T h e 丘1t r ati o n f r a c ti o n ( F F) w a s c alc u
-

l at e d f r o m th e a c t u al v al u e s o b t ai n ed f o r G F R a n d

R P F (G F R/ R P F) . I n o u r h o s p it al
,
t h e n o r m al G F R i s

c o n sid e r e d t o r a n g e f r o m 96 .9 t o 16 5 .0 m l/ m i n i n m e n

a n d f r o m 7 6 .8 t o 1 5 6 .8 m l/ m i n i n w o m e n . T h e n o r m al

R P F r a n g e is c o n sid e r ed t o b e b et w e e n 46 6 .2 t o 7 47 .3

m l/ m i n i n m e n a n d b e t w e e n 4 5 0 .6 t o 7 1 1 .0 m l/ m i n i n

w o m e n . T h e n o r m al F F is a p p r o x i m a t ely 2 0 % . A n

i n c r e a s ed F F l e v el w a s d e丘n ed i n t his st u d y a s 2 3 % o r

m o r e . R e n al f u n cti o n w a s als o d e t e r m in ed b a s e d o n

s e r u m c r e a ti ni n e . F o r d e s c rip ti v e p u r p o s e s
,
l o s s o f

r e n al f u n c ti o n w a s a s s u m e d w h e n th e s e r u m

c r e a ti n i n e l e v el e x c e e d e d 1 . 1 m g /d l i n m e n o r 0 .8 m g /

dl i n w o m e n . H e m at u ri a w a s d efi n ed a s fi v e o r m o r e

r e d b l o o d c ells p e r hi g h p o w e r 丘eld o n u ri n aly sis
,
a n d

p r o t ei n u ri a w a s d e 丘n e d a s 0 .3 g/ d a y o r m o r e .

L a b o r a t o r y a n d i m m n n o l o g l C a n al y s e s

I n di r e ct i m m u n o fl u o r e s c e n c e o n c o m m e r ci ally p r e-

p a r e d H E p
- 2 c ells w a s u s e d f o r th e d et e r m i n a ti o n of

A C A . T h e p r e s e n c e of A C A w a s id e n tifi ed b y th e

c h a r a ct e r isti c dis c r et e- s p e c k le d p a t t e r n . F u rt h e r
-

m o r e
,

A - T o p o w a s a s s a y e d b y d o ub l e i m m u n e

di 飢1 Si o n u s l n g e X t r a C t a bl e n u cl e a r a n tig e n s w it h

D N A - t o p o I S O m e r a S e i a n ti g e n i c a c ti vi t y . A n ti g e n s

w e r e p r e p a r e d f r o m c alf t h y m u s ob t ai n e d f r o m M B L

C o .
,

L t d ( N a g o y a
,
J a p a n) .

9) S e r u m s a m pl e s w e r e

c oll e c t ed a t t h e ti m e of h o s p it al a d m is si o n a n d st o r e d

at - 70 ℃ u n til u s e .

S t a tist i(: s

T o c al c ul a t e t h e s t a ti s ti c a l s l g ni丘c a n c e of

diff e r e n c e s
,
S t u d e n t

'

s ∫- t e st
,
W ilc o x o n

'

s t e st
,
F is h e r

'

s

e x a ct t e st
,

a n d chi - s q u a r e a n aly sis w e r e u s e d . P

v alu e s le s s th a n 0 .05 w e r e c o n sid e r ed sig n i丘c a n t .

R E S tJ L T S

O f th e 5 0 S S c p a ti e n t s
,
l l h a d cli n i c al r e n al di s o r d e r s

a t t h e ti m e of a d m i s si o n : 8 w it h p r o t ei n u ri a a n d/ o r

h e m a t u ri a a n d 3 w it h h y p e rt e n si o n . D iff u s e c ut a n e o u s

l e si o n s w e r e o b s e r v ed i n 20 p a ti e n t s
,

a n d li m it e d

c u t a n e o u s S S c w a s di s c e r n ed i n 30 p a ti e n t s . T h e

i n cid e n c e of p ul m o n a r y 丘b r o sis w a s 68 0

/. of all c a s e s

(3 4/ 5 0) . I n c r e a s ed s e r u m c r e a ti n i n e w a s

o nly 2 p a ti e n t s . M e a n ( ±S D) G F R a n d

f o r t h e e n tir e g r o u p w e r e 11 7 .4 ( ±37 .0)

50 8 .8 ( ±2 0 2 .8) m l/ m i n
,

r e s p e c ti v el y .

ob s e r v e d i n

R P F v alu e s

m l/ m i n a n d

A hi g hl y

si g n i丘c a nt c o r r el a ti o n w a s ob s e r v ed b e t w e e n th e

G F R a n d R P F ( r - 0 .8 7
, p < 0 .0 01) . T h e 丘g u r e sh o w s

r e n a l h e m o d y n a m i c st a t u s a t th e ti m e of e v a l u a ti o n
.

T h e G F R w a s ab n o r m all y l o w i n o n ly 8 (1 6 %)

p a ti e n t s a n d w a s w ithi n th e n o r m al r a n g e i n 3 3 .
I n

c o n t r a s t
,

a b n o r m all y l o w R P F v alu e s w e r e n o t e d i n

o v e r 4 0 % of p a ti e n t s . I n 1 3 p a ti e n t s
,
th e R P F w a s

a b n o r m ally l o w b u t w a s n o t a c c o m p a ni e d b y a

d e c r e a s e i n G F R . T h e r ef o r e
,
t h e f u n c ti o n al st a t u s of

R P F di ff e r e d f r o m t h a t of G F R T h e i n c r e a s e d F F

w a s f r e q u e n tl y ( 29/ 50 ; 58 .0 %) ob s e r v e d ir r e s p e cti v e



R e n al H e m o d y n a m i c s i n S S c

T a bl e l ･ C li n i c al c h a r a c t e ri s ti c s i n t h e th r e e s u b g r o u p s d e fi n e d a c c o r d in g t o t h e p o siti v it y o f

a u t o a n tib o d i e s

G r o u p A G r o u p B G r o u p C

(n - 2 3) ( n
- 1 0) ( n

- 1 7)

A g e ( y e a r s)#

D u r a ti o n o f S S c ( m o n t h s)
#

S e x ( m a l e /f e m a l e)

S cl e r o d e r m a (d i ff u s e/ li mi t e d)

P u l m o n a r y fi b r o si s
,

n (
0

/. )

5 0 . 5 (1 4 . 0) 5 8 . 4 (1 3 . 8)

6 0 (6 6 ) 1 1 7 (8 0 )

4/ 1 9 1/ 9

5 1 . 0 ( 1 0 . 3)

6 2 ( 5 1)

6/ l l

1 2/ 1 1 1/ 9
*

7/ 1 0

2 0 ( 8 7) 3 (3 0 )
*

1 1 (6 5)
*

p < 0 .0 5 v s G r o u p A

# D a t a a r e sh o w n a s m e a n ( S D) .

T a b l e 2 ･ R e n a l f u n c ti o n i n th e t h r e e s u b g r o u p s d e 血 e d a c c o r d i n g t o th e p o si ti vi t y o f a u t o a n ti b o d i e s

G r o u p A G r o u p I∃ G r o u p C

( n - 2 3) ( n - 1 0) (n - 1 7)

G F R ( m l/ m i n ) #

R P F ( m l/ m i n )
#

F F ( % ) #

F F ≧ 23 % ,
n ( % )

1 1 5 . 0 ( 3 5 . 1)

5 1 1
.
1 ( 1 9 2 . 6)

2 3 . 3 ( 3 . 7)

1 2 (5 2)

9 3 . 1 (3 6 . 4)
* * *

3 4 5 . 9 ( 1 0 2 . 5)
* ･ ” *

2 6 . 7 (5 . 5)

9 (9 0 )
* , * *

1 3 5 . 1 (3 3 . 0)

6 0 1 . 6 (2 0 7 . 9 )

2 4 . 1( 7 . 4)

8 ( 4 7)

*

p < 0 ･0 5 v s G r o u p A
,

* *

p < 0 ･0 5 v s G r o u p C
,

* * *

p < 0 ･0 1 v s G r o u p C

# D a t a a r e s h o w n a s m e a n (S D ) .

4 0

∽
J J

⊂]

･B 3 0
(勺

C L

し
■+

≡ 2 0
Q )

J 〕

≡

z
3

1 0

Fi g .
I .

ti o n .

3 3

p < 0 .0 5

□ a b n o r m ally big b

国 n o r m al

I a b n o r m ally l o w

2 3
2 1

G F R R P F

R e n a l h e m o d y n a mi c s t a t u s a t th e ti m e o f e v a l u a
_

of t h e G F R . T h e m e a n ( ±S D) F F of th e 5 0 S S c

p ati e n t s w a s 24 .3 ( ±5 .6) % . M e a n F F le v els w e r e

c o m p a r a bl e b e t w e e n t h e p a ti e n t s w it h cli ni c al r e n al

di s o r d e r s ( n
- l l

,
2 3 . 2 %) a n d t h o s e w it h o u t cli n i c al

r e n al dis o r d e r s ( n
- 3 9

,
2 4 .6 % ) .

T h e p a tie n t s w e r e cl a s sifi e d in t o th r e e s u b g r o u p s

a c c o r di n g t o t h eir a u t o a n tib o d y st a t u s : ( A) p ati e nt s

w it h A - T o p o ( n - 2 3) , ( B) p a ti e n t s w it h A C A ( n - 1 0) ,

a n d ( C) p a ti e n t s w it h o u t t h e s e a u t o a n tib o di e s ( n - 1 7) .

C li n i c al ch a r a ct e ris ti c s o f p a ti e n t s i n t h e th r e e g r o u p s

15 7

a r e s u m m a ri z e d i n T a bl e l
･ M e a n a g e a n d m e a n

d u r a ti o n of S S c a t th e ti m e of e v al u a ti o n w e r e c o m
_

p a r a bl e b et w e e n t h e t h r e e g r o u p s . S e x r a ti o s w e r e

al s o si m il a r b et w e e n t h e t h r e e g r o u p s . D i ff u s e s cl e r
-

o d e r m a w a s m o r e p r e v ale n t i n g r o u p A p a ti e n t s t h a n

i n g r o u p B p ati e n t s ･ F u r t h e r m o r e
,
t h e i n cid e n c e o f

p ul m o n a r y 丘b r o sis w a s m u c h hi gh e r i n g r o u p A

p a tie n t s t h a n i n g r o u p B p a ti e n t s ･ T h e fr e q u e n c y of

diff u s e c u t a n e o u s l e si o n s o r p ul m o n a r y i n v ol v e m e nt

i n g r o u p C p a ti e n t s w a s al m o st m id w a y b e t w e e n th e

hi g h f r e q u e n c y f o u n d a m o n g g r o u p A p a ti e n t s a n d t h e

r el a ti v el y l o w f r e q u e n c y f o u n d a m o n g g r o u p B

p a ti e n t s . R e n al h e m o d y n a m i c s i n t h e s e t h r e e s u b -

g r o u p s a r e s h o w n i n T a bl e 2 ･ T h e m e a n G F R i n g r o u p

B p a ti e n t s w a s l o w e r th a n t h at i n g r o u p C p a ti e n t s .

F u rt h e r m o r e
,
t h e m e a n R P F i n g r o u p B p a ti e n t s w a s

sig ni負c a n tl y l o w e r th a n t h at i n t h e ot h e r t w o g r o u p s .

T h e m e a n F F w a s hi g h e r i n g r o u p B p a ti e n t s t h a n

t h at i n t h e o t h e r t w o g r o u p s
,
b u t t h e s e diff e r e n c e s

w e r e n ot st a tisti c ally sig n i丘c a n t . A n i n c r e a s e d F F

w a s m o r e p r e v al e n t i n g r o u p B t h a n i n t h e ot h e r t w o

g r o u p s .
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I n t hi s st u d y ,
a r el ati v ely d e c r e a s e d R P F w a s r e c o g

-

ni z e d f r e q u e n tly i n S S c p ati e n t s ･ T h e s e r e s u lt s a r e
,
i n

p a r t
,
c o n sis t e n t w it h a p r e vi o u s o b s e r v a ti o n b y C le m -

e n t s et al .

1 0)
w h o n o t ed is ol a t e d d e c r e a s e s i n R P F in

s s c p ati e n t s ･ I n t h e p r e s e n t st u d y ,
cli n i c al r e n al

dis e a s e w a s o b s e r v e d i n o n ly l l of 5 0 S S c p a ti e n t s ･

T h e r ef o r e
,
S S c it s elf m a y b e r e s p o n sibl e f o r t h e s e

h e m o d y n a m i c c h a n g e s ･ W e al s o f o u n d t h a t m e a s u r l n g

o n ly s e r u m c r e ati n i n e o r G F R m i g h t l e a d t o u n d e r e s -

ti m a ti n g t h e e x a ct fr e q u e n c y of r e n al h e m o d y n a m i c

alt e r a ti o n s in S S c p a ti e n t s . T h e r ef o r e
,

r el ati v e e v al u-

a ti o n s of G F R a n d R P F
,
n a m ely t h e d e t e r m i n ati o n of

F F
,

m a y b e cli n ic a lly u s ef u l f o r d et e r m in i n g t h e r e n al

h e m o d y n a m ic ch a r a ct e ris ti c s of S S c p ati e n t s ･ I n t h e

p r e s e n t st u d y ,
G F R w a s m e a s u r e d b y a r el a ti v ely

c o n v e n ti o n al m e t h o d .

8) I n uli n cl e a r a n c e h a s b e e n

r e g a r d e d a s t h e m o s t a c c u r a t e m et h o d of m e a s u ri n g

G F R .

l l) H o w e v e r
,
G F R v al u e s d et e r m i n ed b y s o di u m

t hi o s u lp h at e cl e a r a n c e a r e t h o u g h t t o c o r r el a t e w ell

w ith t h o s e a s c e r t ai n e d b y in u li n cle a r a n c e ･

1 2) A t a n y

r a t e
,
G F R a n d R P F sh o uld b e d et e r m i n e d si m ult a n e -

o u sl y i n S S c p ati e n t s .

I m m u n ol o g lC a b n o r m aliti e s c o n n e c t cl o s ely t o v a ri -

o u s cli n ic al a s p e c t s of S S c . C u t a n e o u s a n d p ul m o n a r y

i n v ol v e m e n t s a r e b eli e v ed t o c o r r el at e w it h A- T o p o .

5)

F u r th e r m o r e
,
A C A h a s b e e n a s s o ci a t e d w ith le s s

s e ri o u s in v ol v e m e n t s of s ki n o r l u n g .

5) T h e p r e s e nt

st u d y h a s c o n 丘r m ed th e s e 血di n g s ･ R e c e n tly ,
t h e

p r e s e n c e of a n a n tib o d y t o R N A p oly m e r a s e h a s b e e n

a s s o ci a t e d w it h a h ig h p r e v ale n c e o f s e ri o u s r e n al

i n v ol v e m e n t in S S c p a tie n t s ･

1 3 , 1 4) H o w e v e r
,
t h e r e h a v e

b e e n f e w s t u di e s u n d e r t a k e n t o cl a rif y th e c o r r el a ti o n

b e t w e e n a u t o a n tib o di e s a n d r e n al h e m o d y n a m i c

alt e r ati o n s i n S S c p a tie n t s
,
i n cl u di n g th o s e w it h s u b -

clin i c al r e n al dis o r d e r s . T h e p r e s e n t i m m u n ol o gi c

a n aly s ュs Sh o w e d r e n al h e m o d y n a m i c p a r a m e t e r s t o

b e r el a t e d t o t h e p r e s e n c e of A C A . F u rt h e r m o r e
,

A - T o p o s h o w e d o n ly a l o w c o r r el a ti o n w ith r e n al

h e m o d y n a m i c c h a r a c t e ri stic s i n S S c p ati e n t s ･

A p o sitiv e c o r r el a ti o n b e t w e e n li m it e d S S c a n d

p e rip h e r al v a s c u l a r dis o r d e r s w a s s u g g e s t e d i n a

r e c e n t st u d y .

1 5) F u r t h e r m o r e
, p u l m o n a r y h y p e rt e n

-

ti o n w it h o u t p u l m o n a r y 丘b r o sis r e p o rt e dly l S m o r e

f r e q u e n t i n li m it ed S S c th a n i n di 飢1 S e S S c ･

1 6) S t u pi et

al . r e p o rt e d th a t
,

a c c o rdi n g t o i m m u n ol o g l C e v al u a -

ti o n
,
A C A w a s p r e s e n t f r e q u e n tly i n S S c p a ti e n t s

w it h is o l a t e d p ul m o n a r y h y p e r t e n si o n ･

1 7) T h e r ef o r e
,

s s c p ati e n t s w ith A C A
,

al m o s t al w a y s a c c o m p a ni ed

b y li m it ed c u t a n e o u s le si o n s
,

m a y b e m o r e lik ely t o

d e v el o p v a s c u l a r d i s o r d e r s s u c h a s r e n a l

h e m o d y n a m i c alt e r a ti o n s ･
I n c o n cl u si o n

,
c e r t ai n c h a r -

a ct e risti c r e n al h e m o d y n a m ic c h a n g e s a r e f o u n d i n

s s c p a ti e n t s r e g a r dl e s s of t h e st a t u s of th ei r r e n al

gl o m e r ul a r f u n c ti o n ･ A C A c o r r el a t ed si g ni丘c a n tl y

w it h r e n al h e m o d y n a m ic ab n o r m aliti e s ･ S in c e s e v e r al

f a ct o r s m a y r efl e ct r e n al h e m o d y n a m i c s i n c a s e s of

s s c
,
f u rt h e r st u d y is n e c e s s a r y t o u n d e r s t a n d b e tt e r

t h e c o n t rib u ti o n of a u t o a n tib o di e s t o r e n al

h e m o d y n a m i c c h a r a c t e ris tic s i n S S c p a tie n t s ･

R E F E R E N C E S

i) F l ei c h m aj e r R
,
P e rli sh J S : I m m u n o fl u o r e s c e n c e a n d

i m m u n o el e c t r o n m i c r o s c o p y o f c o ll a g e n s a n d

p r o c o11 a g e n s i n n o r m a l a n d s cl e r o d e r m a s k i n ･
I n :

B l a c k C M
,

M y e r s A R ( e d s) C u r r e n t T o pi c s i n

R h e u m a t ol o g y : S y st e m i c S c l e r o si s ( S cl e r o d e r m a) ･

N e w Y o r k
,

C o w e r M e d i c a l P u bli s hi n g L td
,
1 9 8 5

,

p 1 8 2- 1 9 1 .

2) B a r n e tt A J ,
M ill e r M H

,
L i ttl ej o h n G O : A s u r v i v a l

s t u d y o f p a ti e n t s w it h s cl e r o d e r m a d i a g n o s e d o v e r

3 0 y e a r s (1 9 5 3- 1 9 8 3) : th e v al u e o f a si m p l e

c u t a n e o u s c l a s si丘c a ti o n i n t h e e a rl y s t a g e s o f th e

d i s e a s e . I R h e u m a t o 1 1 5 : 2 7 6- 2 8 3
,
1 9 8 8 ･

3) L e e P
,
L a n g e v i t z P

,
A l d e r d i c e C A

,
A u b r e y M

,
B a e r

p A
,
B a r o n M

,
B u s k il a D

,
D u t z J P

,
K h o s t a n t e e n I

,

p i p e r S : M o r t a li t y i n s y st e m i c s cl e r o si s ( s cl e r o d e r
-

m a) . Q J M e d 2 9 8 : 1 3 9- 1 4 8
,
1 9 9 2 ･

4 ) S t e e れ V D
,
C o n t e C

,
O w e n s G R

,
M e d s g e r T A J r :

s e v e r e r e st ri c ti v e l u n g di s e a s e i n s y s t e m i c s cl e r o si s ･

A rth riti s R h e u m 3 7 : 1 2 8 31 1 2 8 9
,
1 9 9 4 .

5) S t e e n V D
,

P o w ell D L
,

M e d s g e r T A J r : C li ni c a l

c o r r el a ti o n s a n d p r o g n o si s b a s e d o n s e r u m

a u t o a n ti b o d i e s i n p a ti e n t s w i th s y st e m i c s cl e r o si s ･

A rth riti s R h e u m 3 1 : 1 9 61 2 0 3
,
1 9 8 8 .

6) S u b c o m m it t e e f o r S cl e r o d e r m a C ri t e ri a o f th e

A m e ri c a n R h e u m a ti s m A s s o c i a ti o n D i a g n o s ti c a n d

T h e r a p e u ti c C ri t e ri a C o m m i tt e e : P r eli m i n a r y c rit e r-

i a f o r th e cl a s si丘c a ti o n o f sy st e m i c s cl e r o si s ( s c l e r-

o d e r m a) . A rth riti s R h e u m 2 3 : 5 8 1- 5 9 0
,
1 9 8 0 ･

7) L e R o y E C
,
B l a c k C

,
F l e i s c h m aj e r R

, J a b l o n s k a S
,

K ri e g T
,
M e d s g e r T A J r

,
R o w e ll N

,
W oll h ei m F :

s cl e r o d e r m a ( s y s t e m i c s c l e r o si s) : cl a s si丘c a ti o n
,
s u b -

s e t s a n d p a t h o g e n e si s (e d it o ri a l) ･ I R h e u m a t o1 1 5 :

2 0 2- 2 0 5
,
1 9 8 8 .

8) B r u n C : T h i o s u l p h a t e d et e r m i n a ti o n i n k i d n e y f u n c-

ti o n t e st s
-

a si m pl e m o d el f o r th e d e t e r m i n a ti o n o f

th i o s u l ph a t e i n b l o o d a n d u ri n e . I L a b C li n M e d 3 5 :

1 5 2- 1 5 4
,
1 9 5 0 .

9 ) K u w a n a M
,
K a b u r a k i J ,

M i m o ri T
,
T oj o T

,
H o m m a

M : A u t o a n ti g e n i c e p i t o p e s o n D N A t o p oi s o m e r a s e

I : cli n i c a l a n d i m m u n o g e n e ti c a s s o ci a ti o n s i n s y s-

t e m i c s c l e r o si s . A rt h riti s R h e u m 3 6 : 1 4 0 6- 1 4 1 3
,
1 9 9 3 .

1 0) Cl e m e n t s P J ,
L a c h e n b r u c h P A

,
F u r s t D E

,
M a x w e ll

M
,
D a n o v i t c h G

,
P a ul u s H E : A b n o r m ali ti e s o f r e n a l

p h y si ol o g y l n S y s t e m i c s c l e r o si s I
A rth riti s R h e u m

3 7 : 6 7- 7 4
,
1 9 9 4 .

l l) B a u e r JI i ,
B r o o k s C S

,
B u r c h R N : C li n i c al a p p r ai s a l



o f c r e a ti n i n e c l e a r a n c e a s a m e a s u r e m e n t o f gl o m e r-
u l a r fi 1t r a ti o n r a t e ･ A m I K i d n ey D i s 2 2 : 3 3 7- 3 4 6

,

1 9 8 2 .

1 2) S u g it a 0
,
T o m i y a m a Y

,
M a t s u t o T

,
O k a d a M

,
G ej y o

F
,
A r a k a w a M

,
T a k a h a s h i S

,
W a t a z u Y

,
K a n e d a N :

A n e w e n z y m a ti c m e t h o d f o r th e d e t e r m i n a ti o n o f

in u li n ･ A n n C li n B i o c h e m 3 2 : 5 6 ト 56 5
,
1 9 9 5 .

1 3) R e i m e r G
,
S t e e れ V D

,
P e n n i n g C A

,
M e d s g e r T A

,
T a n

E M : C o r r el a t e s b e t w e e n a u t o a n tib o d i e s t o n u cl e o l a r

a n tig e n s a n d cli n i c a l f e a t u r e s i n p a t i e n t s w it h s y s
-

t e m i c s cl e r o si s ( s c l e r o d e r m a ) . A rth riti s R h e u m 3 1 :

5 2 5- 5 3 2
,
1 9 8 8 .

1 4) K u w a n a M
,
K a b u r a k i ∫,

O k a n o Y
,
T oj o T

,
H o m m a

M : C li n i c al a n d p r o g n o sti c a s s o ci a ti o n s b a s e d ｡ n

s e r u m a n ti n u cl e a r a n tib o d i e s i n J a p a n e s e p a ti e n t s

R e n a l H e m o d y n a m i c s i n S S c 1 5 9

wi th s y s t e m i c s cl e r o si s ･ A rth riti s R h e u m 3 7 : 7 5- 8 3
,

1 9 9 4 .

1 5) Y o u s s e f P
,
B r a m a T

,
E n gl e rt H

,
B e rt o u c h J : Li m it e d

s cl e r o d e r m a i s a s s o ci a t e d w ith i n c r e a s e d p r e v a l e n c e

o f m a c r o v a s c u l a r d i s e a s e ･ I R h e u m a t o 1 2 2 : 4 6 9- 4 7 2
,

1 9 9 5 .

1 6) U n g e r e r R G
,
T a s h k i n D P

,
F u r s t D

,
C l e m e n t s P J ,

G o n g H J r
,
B e in M

,
S mi th J W

,
R o b e r t s N

,
C a b e e n

W : P r e v a l e n c e a n d cli n i c a l c o r r e l a t e s o f p u l m o n a r y
a rt e ri al h y p e r t e n si o n i n p r o g r e s si v e s y st e m i c s c l e r o-
si s ･ A m I M e d 7 5 : 6 5 7 4

,
1 9 8 3 .

1 7) S t u p i A M
,
S t e e n V D

,
O w e n s G R

,
B a r n e s E L

,
R o d n a n

G P
,
M e d s g e r T A J r : P u l m o n a r y h y p e rt e n si o n i n t h e

C R E S T s y n d r o m e v a ri a n t o f s y s t e m i c s cl e r o si s .

A rth ritis R h e u m 2 9 : 5 1 5- 5 2 4
,
1 9 8 6 .




