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Abstract A 70-year-old woman was admitted to our hospi-
tal for the treatment of diffuse scleroderma and marked
edema in the lower extremities. Renal biopsy revealed
membranous change, interstitial nephritis, and intimal hy-
perplasia of the small arteries. The patient was diagnosed as
having mixed connective tissue disease (MCTD) presenting
with nephrotic syndrome (NS). She responded well to a
combination treatment consisting of methylprednisolone
(m-PSL) pulse therapy, oral PSL, and cyclosporine A
(CsA). We speculated on the actual pathogenesis of NS in
this case of MCTD.
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Introduction

Mixed connective tissue disease (MCTD) is often comp-
licated with various organ involvements. Membranous
nephropathy (MN) is the commonest cause of nephrotic
syndrome (NS), and has a well-defined histological image.
Few cases of MCTD presenting with NS have been re-
ported, and the etiology of NS has not been confirmed
except for drug-induced NS. A rare case of MCTD with NS

was admitted to our hospital. Renal biopsy revealed histo-
pathological findings of membranous change, interstitial
nephritis, and intimal hyperplasia of the small arteries.
We treated this case successfully with a combination of
methylprednisolone (m-PSL) pulse therapy, oral PSL, and
cyclosporine A (CsA).

Case report

A 70-year-old woman developed Raynaud’s phenomenon
and sclerodactyly in 1995 and received treatment for the
diagnosis of systemic sclerosis (SSc) for 2 years. Knee joint
pain and hypertension appeared in January 2002, and
pretibial edema in mid-May. She was admitted to our hos-
pital on June 21. Physical findings on admission were as
follows: height 149cm, body weight 43kg, and body tem-
perature 36.8°C. Her blood pressure was 156/76mmHg and
her pulse was 76/min. Marked edema of the lower extremi-
ties and systemic sclerosis (upper and lower extremities,
face, chest, and abdomen) were observed. A chest examina-
tion showed bilateral fine crackle and systolic heart mur-
mur; an abdominal examination showed slight ascites and
no hepatosplenomegaly. Laboratory data on admission
were as follows (Table 1): C-reactive protein (CRP) 0.3mg/
dl; elevated erythrocyte sedimentation rate (ESR) (150mm/
h); high titer for ferritin (915ng/ml); hypoalbuminemia
(1.4g/dl); hypergammaglobulinemia (1.68g/dl). Blood
urea nitrogen (BUN) (34mg/dl) and creatinin (1.6mg/dl)
were slightly increased, and creatinine clearance (Ccr) was
decreased to 17.5ml/min. The patient tested positive for
antinuclear antibody (ANA) (�1280, speckled), anti-
ribonucleoprotein (RNP) Ab (171), anti-Sm Ab (16), and
RF (113IU/ml), and negative for anti-Scl-70 Ab, anti-
centromere Ab, anti-Jo-1 Ab, anti-dsDNA-IgG Ab, anti-
SSA Ab, anti-SSB Ab, PR-3 antineutrophil cytoplasmic
antiboby (ANCA), and MPO-ANCA. Serological markers
for hepatitis viruses such as antihepatitis A IgM antibodies,
hepatitis B surface antigen (HBs Ag), and antihepatitis
C virus antibodies (anti-HCV Ab) were all negative. The
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plasma level of renin activity was normal (4.1ng/ml/h).
Urine protein was positive (3�) and sediment showed epi-
thelial (10–19/wf) and granular (5–9/wf) casts. Arterial
blood gas analysis in room air was normal (PH 7.37, PCO2

33mmHg, PO2 86mmHg). Chest radiographs showed
cardiac enlargement and slight pleural effusion. Pulmonary
function tests detected a decrease of 43% in %VC,
while FEV 1.0% was a normal of 79%. Computed tomogra-
phy (CT) of the chest and abdomen showed mild dorsal
lower interstitial pneumonia (IP), mild upper lobe emphy-
sema, slight pleural effusion, and mild ascites. An
echocardiogram revealed mild hypertrophic heart disease
(HHD) and mild pulmonary hypertension (PHT). A chest
examination, abdominal CT, and tumor markers ruled out
malignancies.

Histopathological findings of a renal biopsy that was per-
formed soon after admission are described below (Fig. 1).

Light microscopy revealed that ten glomeruli were avail-
able for analysis, while two had collapsed due to ischemia.
Mesangial cell proliferation was low, with no thickening of
the glomerular basement membrane (GBM). A PAM stain
did not reveal any thickening of the GBM and clear spike
formation. Tubulointerstitium showed diffuse cell infiltra-
tion, which was especially prominent around the small
arteries, diffuse tubular atrophy, and intimal thickening of
the small arteries with severe mononuclear cell infiltration.
Diffuse tubular change was the most outstanding with
these renal changes in the chronic active phase. Moderate
staining for IgG and C3 showed a mild granular pattern,
but no staining for C1q by immunofluorescence microscopy.
Electron microscopy revealed irregular dense deposits in
the subepithelium of the GBM, a slightly swollen endothe-
lium, but no dense deposits in either the subendothelium or
the mesangium (Fig. 2). These data suggested that NS was

Fig. 1. Renal biopsy findings in the
patient with MCTD. A Intimal thicken-
ing of small arteries (arrows) and severe
interstitial mononuclear cell infiltration
(arrowhead). (PAS, �200). B Diffuse
tubular atrophy was seen. (Masson,
�100). C,D Immunofluorescent studies
of the glomerulus showing granular
deposits of IgG (C) and C3 (D). �400

Table 1. Laboratory findings on admission

RBC 364 � 104/µl Ferritin 915ng/ml
Hb 10.6g/dl IgG 1517mg/dl
Ht 31% IgA 478mg/dl
PLT 34.6 � 104/µl IgM 125mg/dl
WBC 3400/µl CH50 43.6 U/ml
TP 5.0g/dl, Alb 1.4g/dl Anti-dsDNA-IgG Ab 1.7IU/ml

Alb 25.5, α1-gl 3.5, α2-gl 26.1, RF 113IU/ml
�-gl 11.3, γ-gl 33.6 (%) ANA �1280 (speckled)

T-chol 365mg/dl Anti-RNP Ab 171
BUN 34.0 mg/dl Anti-Sm Ab 16
Cr 1.6mg/dl Anti-Scl-70 Ab (�)
Ccr 17.5ml/min Anti-centromere Ab (�)
Na 130mEq/l Anti-Jo-1 Ab (�)
K 5.2mEq/l Anti-SSA Ab (�)
Cl 104mEq/l Anti-SSB Ab (�)
ESR 150mm/h PR3-ANCA (�)
CRP 0.3mg/dl MPO-ANCA (�)
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Fig. 2. Electron microscopic finding. Subepithelial electron-dense
depositions can be seen (arrows), but no electron-dense deposit in
either the subendothelium or the mesangium

Fig. 3. The clinical course of the
patient with MCTD presenting
with NS. The combination
treatment of m-PSL pulse
therapy, oral PSL, and CsA was
effective for this patient

Fig. 4. Changes in chest
radiographs in the clinical
course. A Pleural effusion
increased on July 1, 2002. B
Cardiac failure was worst on
July 19, 2002. C Cardiac failure
almost recovered on September
17, 2002

caused by membranous change mainly due to the systemic
lupus erythematosus (SLE) component, and the changes in
the small arteries were due to the SSc component, which
had not induced scleroderma renal crisis in this case. In
general, tubulointerstitial changes seemed to be much more
severe than those of the glomeruli.

Following a definite diagnosis of NS, a combination
treatment was initiated consisting of m-PSL pulse therapy
250mg/day for a day and 125mg /day for 2 days followed
by 20mg/day of oral PSL, and 80mg/day of oral CsA
(Fig. 3). The patient responded well to the treatment, and
her daily total proteinuria decreased gradually. During the
clinical course, her heart and renal failure deteriorated and
pleural effusion increased markedly (Fig. 4). However, con-
tinuous intravenous infusion of dopamine hydrochloride
and carperitide was effective in improving her clinical
condition. The patient was discharged after 3 months of
hospitalization.
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Discussion

MCTD was described in 1972 by Sharp et al.1 as a syndrome
of overlapping features of systemic lupus erythematosus
(SLE), SSc, and polymyositis. MCTD is usually not associ-
ated with major organ involvement and has a good progno-
sis. In the early stage, MCTD appears to be highly
responsive to corticosteroids. When severe pulmonary or
renal complications occur, high doses of corticosteroid or a
combination of corticosteroid and immunosuppressant are
usually required.2 Renal involvement in MCTD has been
reported to be rare by some authors. However, recently the
ratio of renal involvement in patients with MCTD has been
reported to be between 10% and 50%.3–5 The renal changes
usually take the form of membranous glomerulonephritis.
In a series in which 40% of the patients with MCTD showed
renal involvement, NS occurred in 75% of patients with
renal involvement, mainly in association with membranous
nephropathy.4

In this study, we investigated the actual cause of NS
based on renal biopsy specimens, and speculated on the
extension of histological changes due to several compo-
nents in MCTD. The patient had already been diagnosed
with SSc in 1995. She had not received any drug treatment,
such as D-penicillamine or antihypertensive drugs, that
could have resulted in this syndrome. On admission, she
presented with a manifestation of diffuse scleroderma. At
first, we also diagnosed SSc. On the other hand, the possibil-
ity of a MCTD overlap in cases reported to be complicated
with NS, which are very rare,6,7 could have been more likely
because of the high anti-RNP Ab titer, Raynaud’s phenom-
enon, arthritis, leukopenia, scleroderma, and pulmonary
fibrosis. Finally, we diagnosed this patient as having MCTD
rather than SSc. A definite diagnosis of NS was reached
based on the clinical features and laboratory data. Immun-
ofluorescence and electron microscopic examination re-
vealed that the pathogenesis of NS was due to membranous
change which was believed to be in the early stages and
showed unusually small amounts of irregular dense deposits
in the subepithelium of the GBM in electron microscopy,
rather than diffuse dense deposits that are usually observed
in membranous nephropathy. This finding was outstanding
in one case of MCTD and was assumed to be mainly due to
the SLE component.5,6 The most characteristic lesions of
SSc involve the interlobular arteries and consist of concen-
tric internal thickening with hyperplastic intimal cells in a
loose mucoid ground substance.8–10 The lesions in interlobu-
lar arteries in this case were not as severe as those of typical
SSc. Renal immunofluorescence findings of SSc are not uni-
form; fibrinogen and IgM have been demonstrated in the
vascular lesions11 and complement has been noted less fre-
quently.12 Electron microscopic examination has revealed
subendothelial granular deposits and mild thickening of the
GBM in SSc.13,14

The pathogenesis of membranous change in this case
could be assumed to be either an incidental development of
membranous change during the course of MCTD, or alter-
natively a manifestation of membranous change due to the

SLE component. Glomerular ischemia itself may produce
podocyte changes and increase the permeability of the
GBM to protein, which eventually produces massive pro-
teinuria. Clinically, there was a possibility of SLE over-
lapping because of the presence of four indications of
proteinuria (over 0.5g/day), leukopenia, and positive ANA
and anti-Sm Ab (low titer) according to the revised criteria
for the clinical diagnosis of SLE. Nevertheless, there was a
very mild overlap of lupus nephritis because of low
mesangial cell proliferation, negative immunofluorescence
staining of C1q, and no electron-dense deposits in either
the subendothelium of the GBM or the mesangium.
Recent studies have suggested a direct participation of
antiribosomal P antibody in the pathogenesis of lupus
nephritis.15,16 Hirohata et al.17 reported a case of SSc pre-
senting with NS who tested positive for antiribosomal P
antibody, which might have been involved in the develop-
ment of NS. In this case, no such antibody was detected.
Malignancies, hepatitis virus infections, and drugs associ-
ated with membranous nephropathy were all ruled out
based on the clinical history and examination results.

In summary, this case could be diagnosed as MCTD from
clinical features and histopathological findings consisting
both of SSc and SLE components. Furthermore, the patho-
genesis of NS was attributed to the membranous change
mainly due to the SLE component.
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