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Abstract:

A 40-year-old Japanese woman developed malignant-phase hypertension complicated by thrombotic mi-
croangiopathy, progressing to end-stage renal disease. Five years later, she was diagnosed with pulmonary ar-
terial hypertension and interstitial pneumonia. Despite a lack of overt skin sclerosis, nucleolar staining in our
indirect immunofluorescence analysis and nailfold capillaroscopy facilitated the diagnosis of anti-PM/Scl
antibody-positive systemic sclerosis. We observed the persistent presence of anti-PM/Scl antibodies through-
out the clinical course, suggesting that her kidney disease was scleroderma renal crisis. Anti-PM/Scl antibod-
ies can be associated with multiple organ diseases. Careful attention to a patient’s antinuclear antibody pat-

tern and dermatological findings may help clarify the etiology of undiagnosed diseases.
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Introduction

Systemic sclerosis (SSc) is a connective tissue disease
characterized by fibrosis of the skin and internal organs, mi-
and autoantibody production. Several
disease-related autoantibodies have been reported in indi-
viduals with SSc, and these autoantibodies have distinct as-
SSc-
associated autoantibodies are generally mutually exclusive in
one individual and will not change to other autoantibodies
during the clinical course. It is thus important to identify
SSc-associated autoantibodies in a precise assessment (1-3).

Anti-PM/Scl antibodies recognize nucleolar protein com-
plex, whose major antigens are the 75-kDa proteins (anti-
PM/Scl-75 antibody) and 100-kDa proteins (anti-PM/Scl-100
antibody) (4). In western countries, anti-PM/Scl antibodies
are identified in approximately 5% of patients with
SSc (5, 6), while approximately 30% of anti-PM/Scl
antibody-positive patients have features of overlap syndrome

crovasculopathy,

sociations with clinical and prognostic features.

related to SSc and other connective tissue diseases (7, 8). It
is also reported that patients with anti-PM/Scl antibodies de-
velop limited cutaneous SSc and have favorable prognoses
because life-threatening organ complications are uncommon
in this population (9).

We herein report a case of anti-PM/Scl antibody-positive
SSc complicated by scleroderma renal crisis (SRC), pulmo-
nary arterial hypertension (PAH), and interstitial pneumonia.

Case Report

A 40-year-old Japanese woman was referred to our hospi-
tal with impaired consciousness. She had experienced ano-
rexia and edema a few days before admission, and it gradu-
ally became difficult for her to move. She had no family
history of renal disease or connective tissue disease. At 30
years old, she had been diagnosed with hypertensive disor-
der of pregnancy. Although she did not receive continuous
medical follow-up, her serum creatinine level had been 0.6
mg/dL at 32 years old. She had also been diagnosed with
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Table 1. Laboratory Findings at the First Admission.
Blood cell counts Blood chemistry
WBCs 24,700 /uL TP 5.4 g/dL Na 138 mEq/L
RBCs 351x10% /uL Albumin 2.1 g/dL K 7.0 mEq/L
Hb 10.5 g/dL AST 137 U/L Ca 7.5 mg/dL
MCV 94.0 fL ALT 269 U/L IP 15.1 mg/dL
Reticulocytes 79 %o LDH 1,543 U/L CRP 4.03 mg/dL
Platelets 22.0x10* /uL ALP 358 UL CK 380 U/L
Schistocytes 4.99 % YGTP 38 U/L Myoglobin 612 ng/mL
T-Bil 1.4 mg/dL Haptoglobin <10 mg/dL
Coagulation D-Bil 0.7 mg/dL KL-6 237 U/mL
APTT 369 s BUN 186.5 mg/dL SP-D 72.8 ng/mL
PT% 45.0 % Creatinine 14.6 mg/dL
PT-INR 1.66 UA 20.6 mg/dL HbAlc <32 %
Fibrinogen 364.5 mg/dL
FDP 15.0 pg/mL Plasma renin activity 16.5 ng/mL/h
Aldosterone 2,390 pg/mL
Immunology
1gG 1,442 mg/dL Anti-DNA antibody (RIA) 4 TU/mL Direct Coombs test negative
IgA 393 mg/dL Anti-Sm antibody negative
IeM 155 mg/dL ADAMTSI13 activity 237 %
RF 42 TU/mL Anti-CLB2GPI antibody <0.7 U/mL ADAMTSI13 Inhibitor negative
C3 45 mg/dL LAC 1.6 ratio
Cc4 9 mg/dL 0-157 antigen negative
CHS0 27.4 U/mL Anti-Scl 70 antibody negative
Anti-centromere antibody <5.0 Index Cryoglobulins negative
Antinuclear antibody 640 Anti-U1RNP antibody negative
Speckled, Nucleolar M-proteins negative
MPO-ANCA <1.0 U/mL Anti-SS-A antibody 2
PR3-ANCA <1.0 U/mL Anti-SS-B antibody negative
Anti-GBM antibody 2.2 U/mL PA-IgG 44.6 ng/107 cells

ADAMTS13: a disintegrin and metalloproteinase with thrombospondin motifs 13, ALP: alkaline phosphatase, ALT: alanine aminotransferase, ANCA: anti-

neutrophil cytoplasmic antibody, APTT: activated partial thromboplastin time, AST: aspartate aminotransferase, BUN: blood urea nitrogen, CK: creatine ki-

nase, CLB2GPI: cardiolipin beta-2-glycoprotein I, CRP: C-reactive protein, D-Bil: direct bilirubin, FDP: fibrin/fibrinogen degradation products, GBM: glo-

merular basement membrane, YGTP: gamma-glutamyl transpeptidase, INR: international normalized ratio, IP: inorganic phosphate, KL-6: Krebs von den

Lungen-6, LAC: lupus anticoagulant, LDH: lactate dehydrogenase, MCV: mean corpuscular volume, MPO: myeloperoxidase, PA-IgG: platelet-associated
1gG, PR3: proteinase 3, PT: prothrombin time, RBC: red blood cell, RF: rheumatoid factor, RIA: radioimmunoassay, SP-D: surfactant protein D, T-Bil: total

bilirubin, TP: total protein, UA: uric acid

schizophrenia, which was
aripiprazole.

Her blood pressure was 236/140 mmHg at admission and
was reduced to 170/130 mmHg with nicardipine. She was in
a state of stupor. The consciousness level indicated by the
Glasgow Coma Scale (GCS) was E3V3MS5. She had already

progressed to anuria and showed bilateral leg edema. Nota-

being stably controlled by

bly, Raynaud’s phenomenon was observed in her fingers.
The laboratory analysis revealed advanced renal failure and
liver dysfunction, and thrombotic microangiopathy (TMA)
was indicated by elevated lactate dehydrogenase, hemolytic
anemia with schistocytes, and thrombocytopenia (Table 1).
A diagnosis of malignant-phase hypertension was made be-
cause the patient exhibited an altered mental status, and the
fundus
(Keith-Wagener grade 3). The hormonal profiles of renin
and aldosterone showed that both were elevated, supporting

examination confirmed hypertensive retinopathy

this diagnosis.

Abdominal ultrasonography showed mildly atrophic kid-
neys but no hydronephrosis. It was suspected that the patient
might have developed chronic kidney disease, but
malignant-phase hypertension complicated by TMA caused
an acute exacerbation of the kidney function. A renal biopsy
was not performed because of the patient’s mildly atrophic
kidneys. We performed plasma exchange with fresh-frozen
plasma twice during the first two days post-admission be-
cause we could not rule out thrombotic thrombocytopenic
purpura. However, the patient’s ADAMTSI3 activity was
not completely reduced at admission (>10%), and ADAMTS
13 inhibitors were not detected in the patient’s serum. The
patient’s serum was positive for antinuclear antibody (ANA),
showing speckled and nucleolar staining patterns. We con-
sidered the possibility of systemic autoimmune diseases, as
she also exhibited Raynaud’s phenomenon. It is often the
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Table 2. Laboratory Findings at the Second Admission (Five Years Later).

Blood cell counts Blood chemistry
WBCs 6,100 /uL TP 8.4 g/dL Na 138 mEq/L
RBCs 388x10* /uL Albumin 2.7 g/dL K 3.9 mEq/L
Hb 10.0 g/dL AST 29 UL Ca 8.1 mg/dL
MCV 853 fL ALT 11 U/L 1P 4.7 mg/dL
Reticulocytes 16 %o LDH 265 U/L CK 32 U/L
Platelets 11.8x10* /uL ALP 275 U/L Myoglobin 92.8 ng/mL
Schistocytes 0.7 % YGTP 45 U/L CRP 0.35 mg/dL

T-Bil 0.3 mg/dL  Haptoglobin 78 mg/dL
Coagulation BUN 252 mg/dL  KL-6 1,801 U/mL
APTT 38.0 s Creatinine 2.96 mg/dL  SP-D 455 ng/mL
PT-INR 1.18 BNP 1,544.6 pg/mL
Immunology
IgG 3,546 mg/dL Anti-DNA antibody (RIA) 9 IU/mL
IgA 646 mg/dL Anti-Sm antibody negative
IgM 119 mg/dL
RF 43 TU/mL Anti-CLB2GPI antibody <0.7 U/mL
C3 78 mg/dL LAC 1.1 ratio
C4 19 mg/dL
CHS50 58.7 U/mL Anti-Scl 70 antibody negative

Anti-centromere antibody <2.0 U/mL
Antinuclear antibody 1,280 Anti-RNA polymerase3 antibody negative

Speckled, Nucleolar Anti-U1RNP antibody negative

Anti-SS-A antibody 16
MPO-ANCA <1.0 U/mL Anti-SS-B antibody 16
PR3-ANCA 1.6 U/mL Anti-ARS antibody negative
Anti-CCP antibody <0.6 U/mL M-proteins negative

ALP: alkaline phosphatase, ALT: alanine aminotransferase, ANCA: anti-neutrophil cytoplasmic antibody, APTT: activated partial thromboplastin

time, ARS: aminoacyl tRNA synthetase, AST: aspartate aminotransferase, BNP: brain natriuretic peptide, BUN: blood urea nitrogen, CCP: cyclic

citrullinated peptide, CK: creatine kinase, CLB2GPI: cardiolipin beta-2-glycoprotein I, CRP: C-reactive protein, yGTP: gamma-glutamyl transpepti-

dase, INR: international normalized ratio, IP: inorganic phosphate, KL-6: Krebs von den Lungen-6, LAC: lupus anticoagulant, LDH: lactate dehy-

drogenase, MCV: mean corpuscular volume, MPO: myeloperoxidase, PR3: proteinase 3, PT: prothrombin time, RBC: red blood cell, RF: rheuma-

toid factor, RIA: radioimmunoassay, SP-D: surfactant protein D, T-Bil: total bilirubin, TP: total protein

case that normal or mildly to moderately reduced ADAMTS
13 activity is associated with atypical hemolytic uremic syn-
drome secondary to systemic autoimmune diseases (10). The
patient was thus referred to a rheumatologist for a detailed
examination. However, a specific diagnosis of systemic auto-
immune diseases could not be made at that time because the
patient lacked the other diagnostic features, including skin
sclerosis and other organ involvement. Clinically, it was
more likely that the malignant-phase hypertension itself had
caused the disease onset.

Plasma exchange was suspended and then discontinued,
and the patient’s consciousness level and laboratory findings
seemed to improve in response to the decreased blood pres-
sure. We therefore concluded that the acute kidney injury
had been caused by malignant-phase hypertension and con-
tinued the antihypertensive therapies, including
angiotensin system inhibitors (enalapril and losartan). Al-
though the patient’s general condition gradually improved
along with the recovery from TMA and liver dysfunction,
her kidney function remained dialysis-dependent.

After five years on maintenance hemodialysis, the patient

renin-

experienced repeated congestive heart failure and was re-
admitted to our hospital to undergo clinical investigations. A
physical examination revealed facial telangiectasia and slight
edema of her legs. She had bibasilar fine crackles and an ac-
centuated pulmonary component of the second heart sound.
She complained of muscle fatigue in her neck and shoulders
but had no apparent myalgia. The laboratory findings at the
second admission are shown in Table 2. Chest X-ray showed
cardiomegaly and dilatation of the pulmonary arteries. Inter-
stitial shadow was also suspected in the lower lung fields.
An echocardiogram revealed enlargement of the right cham-
bers causing flattening of the interventricular septum
(Fig. 1). In addition, the tricuspid regurgitation pressure gra-
dient had increased to 55.5 mmHg, which suggested pulmo-
nary hypertension.

To examine the lungs and exclude the possibility of
chronic thromboembolic pulmonary hypertension, we per-
formed chest contrast-enhanced computed tomography (CT).
Based on these images, we diagnosed the lung lesions as
non-specific interstitial pneumonia (Fig. 1). Extensive pul-
monary embolism was not detected by contrast-enhanced

1103



Intern Med 60: 1101-1107, 2021 DOI: 10.2169/internalmedicine.5665-20

Figure 1. Parasternal short-axis views on echocardiography (A, B) and chest CT findings (C, D)
over a five-year period. A: At the first admission, chronic hypertension was suspected based on the
observation of left ventricular hypertrophy (interventricular septal thickness: 14 mm, posterior wall
thickness: 14 mm). There was no increase in the tricuspid regurgitation pressure gradient (TRPG;
13.9 mmHg). B: Five years later, pulmonary hypertension was suggested based on the increased
TRPG (55.5 mmHg). Enlargement of the right chambers and flattening of the interventricular sep-
tum were observed. C: At the first admission, bilateral pleural effusion and passive atelectasis were
observed, but there was no evidence of interstitial lung diseases. D: Five years later, the patient devel-
oped bilateral ground-glass opacities and interlobular septal thickening, predominantly in the pe-
riphery of the lower lungs. There was no traction bronchiectasis or honeycombing. Enlargement of

the right chambers and dilatation of the central pulmonary arteries were also observed.

CT. Subsequently, right heart catheterization was performed
to examine the pulmonary hypertension. We found that the
mean pulmonary arterial pressure (mPAP) and pulmonary
vascular resistance (PVR) were increased to 38 mmHg (225)
and 5.08 Wood (23.0), respectively. Although the patient’s
mildly elevated pulmonary artery wedge pressure (15
mmHg) suggested additional left-heart disease, the clear in-
creases in the mPAP and PVR were enough to confirm the
presence of PAH.

The patient’s ANA result was still positive (1:1,280), and
dermatologists identified sausage-like fingers as well as te-
langiectasias on the patient’s cheeks and dorsal hands
(Fig. 2). In addition to the positive ANA test and multi-
organ complications, these dermatological findings prompted
us to perform a further examination of the patient’s nailfolds
because abnormalities of the finger nailfolds can support a
diagnosis of autoimmune disease. Importantly, nailfold cap-
illaroscopy demonstrated elongation of the cuticles and
twisted enlarged capillaries (Fig. 2). Although the patient did
not have overt skin sclerosis, these findings are generally

characteristic of SSc. We therefore suspected that she might
have SSc complicated by SSc-related multiple organ in-
volvement.

According to the 2013 American College of Rheumatol-
ogy (ACR)/European League Against Rheumatism (EULAR)
classification criteria for systemic sclerosis (11), telangiecta-
sia, abnormal nailfold capillaries, PAH, interstitial lung dis-
ease, and Raynaud’s phenomenon meet the SSc criteria, so
our patient was considered to have SSc. Since her ANA pro-
file showed a nucleolar pattern in the absence of major SSc-
associated autoantibodies (i.e., anti-topoisomerase I antibody,
anti-centromere antibody, anti-RNA polymerase III antibody
and anti-UIRNP antibody), we screened SSc-associated
autoantibodies using the EUROLINE Systemic Sclerosis
Profile (EUROIMMUN, Luebeck, Germany), a simplified
kit for line immunoblot analyses. As expected, we detected
anti-PM/Scl-100, anti-PM/Scl-75, and anti-Ro52 antibodies
as candidate autoantibodies.

We next performed protein immunoprecipitation assays as
described (12). The results indicated the presence of anti-
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Figure 2. Dermatological findings at the second admission. A: Sausage-like fingers and telangiecta-
sias on the dorsal hands (her left fingers were affected by tinea unguium). Note that there was no
apparent skin sclerosis. B: Magnified image of telangiectasias (arrow). C: Representative capillaro-

scopic image of the nailfolds showing elongation of the cuticles and twisted enlarged capillary loops

(arrow).

PM/Scl-100 antibodies and anti-Ro52 antibodies, although
an RNA immunoprecipitation assay was not performed in
this study. Intriguingly, anti-PM/Scl-100 antibodies and anti-
Ro52 antibodies were also confirmed in the preserved serum
at the patient’s first admission, suggesting that the precedent
kidney disease was SRC. A further examination of the pa-
tient’s human leukocyte antigen (HLA) typing showed DRB
1*08 and DRB1*13. Collectively, we made a diagnosis of
anti-PM/Scl antibody-positive SSc complicated by multiple
organ diseases. We initiated medications for PAH, and the
patient was transferred to a long-term-care hospital.

Discussion

We noted two important issues with this case. First, indi-
viduals with anti-PM/Scl antibodies can develop multiple or-
gan diseases, and SRC may occur as a presenting feature of
the disease. Second, careful attention to the staining pattern
of the results of an indirect immunofluorescence (IIF) analy-
sis and dermatological findings can facilitate the diagnosis
of patients with autoimmune diseases (including anti-PM/Scl
antibody-positive patients).

Our patient developed multiple organ involvement. Sev-
eral studies have reported the clinical aspects of anti-PM/Scl
antibody-positive SSc (5-8), and according to those studies,
the prevalence of SRC in anti-PM/Scl antibody-positive SSc
was 4%. PAH was also limited at 5-8%, whereas interstitial
pneumonia was relatively prevalent (13-55%). In this light,
our patient’s case seems atypical and more severe than the
reported cases because she had multiple organ complica-
tions. In addition, acute kidney injury complicated by TMA
was the presenting feature of her case. She did not have
either PAH or interstitial pneumonia at that time, and we
were unable to detect any signs of the underlying autoim-
mune disease except the presence of ANA and Raynaud’s

phenomenon.

SRC without overt skin sclerosis can be the first manifes-
tation of the disease, especially in patients with anti-RNA
polymerase III antibodies (13). Furthermore, an anti-PM/Scl
antibody-positive patient can reportedly develop SRC as a
presenting feature as well (14). Interestingly, there was an-
other case report of an anti-PM/Scl antibody-positive patient
with interstitial pneumonia who developed SRC complicated
by TMA (15). That patient only had abnormal capillaro-
scopic findings in the absence of apparent skin sclerosis.
Our patient’s case also illustrates the importance of derma-
tological findings, including nailfold capillaroscopy, for the
early diagnosis of anti-PM/Scl antibody-positive patients.
Given the findings of previous reports and our patient’s
clinical course, it is possible that similar anti-PM/Scl
antibody-positive cases are left undiagnosed because those
patients lack advanced skin sclerosis to be diagnosed as hav-
ing SSc.

It is also noteworthy that both our patient and the previ-
ously reported patient (15) exhibited mild hypocomplemen-
temia at the time of the SRC onset (Table 1). In the previ-
ous case report, the patient was successfully treated with
eculizumab, an anti-C5 antibody, suggesting the possibility
of effective treatment (15). Although we could not perform a
detailed evaluation of our patient’s TMA by a renal biopsy
or a clinical investigation for atypical hemolytic uremic syn-
drome, we speculate that complement activation by the clas-
sical pathway may have played a role in exacerbating the re-
nal outcome of her SRC, as described (16).

Recently, another similar case report described a patient
with anti-PM/Scl-100 antibodies who developed SRC com-
plicated by TMA (17). That patient also presented with te-
langiectasia and Raynaud’s phenomenon in the absence of
skin sclerosis. However, the patient had a recent history of
the administration of systemic corticosteroid therapy, which
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is a potential risk factor for SRC (18), and this might have
modified the natural course of the disease. The reported pa-
tient never developed PAH or interstitial pneumonia during
the follow-up period. This is different from our patient’s
case, in which her status progressed to a more serious con-
dition without the use of corticosteroids. The present case
also showed the onset of PAH and interstitial pneumonia,
which may provide lessons concerning the follow-up of anti-
PM/Scl antibody-positive cases.

One explanation for the distinct clinical features in our
patient’s case is the difference in genetic backgrounds. In
general, the detection frequency of SSc-associated autoanti-
bodies and their clinical presentations vary widely, depend-
ing on the patients’ ethnic backgrounds. Anti-PM/Scl anti-
body is reportedly strongly correlated with HLA-DRBI1*
0301 (19) and is quite rare in the Japanese population,
which has a positivity for HLA-DRB1*0301 lower than
1% (3, 20). As our patient’s HLA typing showed HLA types
that differed from those of the previous cases in western
countries, it is possible that her genetic background affected
the clinical features. Some reports have demonstrated the
clinical aspects of anti-PM/Scl antibody-positive patients in
Japan. For example, there were no anti-PM/Scl antibody-
positive cases in a cohort of 588 Japanese SSc patients (21).

However, Muro et al. investigated the prevalence of anti-
PM/Scl antibody among Japanese patients with systemic
autoimmune diseases and reported that only 1.5% (9/600) of
the cases were positive for anti-PM/Scl antibody (22). Ap-
proximately half of the anti-PM/Scl antibody-positive pa-
tients were considered to have undifferentiated connective
tissue disease, and only one patient was diagnosed with lim-
ited cutaneous SSc. Notably, none of the anti-PM/Scl
antibody-positive patients developed SRC or PAH in that
study (22). Since there have been only a few reports on anti-
PM/Scl antibody-positive cases in Japan, further studies are
needed to elucidate their clinical features. In addition, our
present patient was also positive for anti-Ro52 antibody,
which was reported to correlate with interstitial pneumonia
in SSc patients (23). It is also plausible that anti-Ro52 anti-
body is correlated with interstitial pneumonia in anti-PM/Scl
antibody-positive cases.

The second lesson from our patient’s case is the impor-
tance of dermatological findings in patients with suspected
autoimmune diseases. One of the first signs of our patient’s
disease was Raynaud’s phenomenon, which might have indi-
cated SSc-related microvasculopathy. The capillaroscopic
findings provided clues for the eventual diagnosis of anti-
PM/Scl antibody-positive SSc. Abnormal nailfold capillaries
are an established diagnostic feature of SSc (11). It is also
reported that the identification of Raynaud’s phenomenon
and abnormal nailfold capillaries facilitates the early diagno-
sis of SSc before the patient develops skin sclerosis (24).

Concerning the diagnosis of SSc, we should mention that
we were unable to classify our patient’s case as SSc using
the current Japanese national criteria (revised in 2010, is-
sued by the Ministry of Health, Labour and Welfare, Japan),

which were originally based on the 1980 ACR classification
criteria (25). In those criteria, patients must have skin scle-
rosis to be classified as SSc. For this reason, it is sometimes
difficult to diagnose cases of SSc with preceding organ in-
volvement. Instead, we used the 2013 ACR/EULAR classifi-
cation criteria, which were originally revised to enable the
diagnosis of early or mild SSc cases (11). The present case
emphasizes that the combination of SSc-like features, such
as Raynaud’s phenomenon and abnormal nailfold capillaries,
may contribute to the diagnosis of early SSc cases when the
2013 ACR/EULAR criteria are used.

Given the above, we propose that it is reasonable to ex-
plore SSc-associated autoantibodies when clinicians encoun-
ter ANA-positive patients with acute kidney injury who also
exhibit Raynaud’s phenomenon and/or abnormal nailfold
capillaries. In particular, we should be aware that some SSc-
associated autoantibodies, including anti-PM/Scl antibody,
show a nucleolar pattern on IIF analyses.

In conclusion, we herein report the case of an anti-PM/Scl
antibody-positive Japanese patient who developed multiple
organ involvement. This case suggests that patients with
anti-PM/Scl antibody can develop SRC complicated by
TMA as a presenting feature of the disease. Although differ-
ences in genetic backgrounds should be considered, many
similar cases might be left undiagnosed. The staining pat-
terns of ANA and capillaroscopic findings can provide clues
for the accurate diagnosis. Since internal organ complica-
tions govern the prognosis of SSc patients, it is important to
make an early diagnosis for anti-PM/Scl antibody-positive
patients as well.
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