(60.9% vs 41.1%, P < 0.05). In contrast, no significant differ-
ence in the prevalence of PAH was observed between the two
groups. These results suggest that young age, male sex, anti-
topoisomerase | Ab positivity, severe skin sclerosis and the
complication of ILD are significantly more frequent in SSc
patients with DU than in SSc patients without DU,

Because severe skin sclerosis was treated with corticoster-
oids, the rate of treatment with corticosteroids in SSc patients
with DU was higher than in the SSc patients without DU
(54.2% vs 20.9%, P < 0.01). The patients without DU had
already taken antiplatelet agents, including aspirin, sarpogre-
late hydrochloride (serotonin receptor antagonist), cilostazol
{phosphodiesterase inhibitor) (25.7%) and oral prostanoid,
including beraprost sodium (prostaglandin 12 analog) (57.8%).
The patients with DU was additionally treated with i.v. prosta-
noid, including lipoprostaglandin E1 {47.9%) and the endothelin
receptor antagonist bosentan (25%).

There are two types of DU in SSc patients, including the
digital tip type and the extensor surface type. It is considered
that DU at the digital tip are caused by digital ischemia, which
means impaired blood flow. On the other hand, DU at the
extensor surface of the joints are predominantly caused by
contracture of phalanges due to severe skin sclerosis. We
summarized and compared the characteristics between digital
tip type, extensor surface type and both types in Table 2. We
identified 36 SSc patients with DU at the digital tip (75%), four

Table 2. Demographic and dlinical characteristics of SSc
patients by the location of DU

Extensor
Digital-tip surface of Both types
(n = 36) joints (n = 4) (n = 8)
Age (years; 61.4 & 2.4 61.5 £ 1 54 4 5.2
mean + SE)
mRTSS 115+ 1.4 17 + 6 18.3 + 3.4
{mean 1 SE)
Sex
Male (%) 22.2 {8/36) 25 (1/4) 25 (2/8)
Female (%) 77.8{28/36) 75 (3/4) 75 (6/8)
Type
IcSSc (%) 61.1 (22/36) 0 (0/4) 12.5 (1/8)
dcSSce (%) 9 (14/36) 100 (4/4) 87.5 (7/8)
Autoantibody
ANA (%) 94.4 (34/36) 100 (4/4) 87.5 (7/8)
Topo | (%) 30.6 (11/36) 25 (1/4) 62.5 (5/8)
RNP (%) 16.7 (6/36) 0 (0/4) 12.5 (1/8)
Centromere (%) 44.4 (16/36) 0 (0/4) 12.5 (1/8)
RNAP (%) 0 (0/36) 75 (3/4) 12.5 (1/8)
Complication
ILD (%) 47.2 (17/36) 100 (4/4) 87.5 (7/8)
PAH (%) 8.3 (3/36) 0 (0/4) 12.5 (1/8)
Cardiac 27.8 (10/36) 25 (1/4) 25 (2/8)

involvements (%)

mRTSS, modified Rodnan total skin score; icSSe, limited cutaneous typse
of 8Sc; dcSSc, diffuse cutaneous type of SSc; ANA, antinuclear antibody;
Topo 1, anti-topoisomerase | antibady; RNP, anti-U1 RNP antibody; Cen-
tromere: anticentromere antibody. RNAP, anti-RNA polymerase il anti-
body; ILD, interstitial lung disease; PAH, pulmonary artery hypertension.
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SSc patients with DU at the extensor surface of the joints
(8.3%) and eight SSc patients with DU at both locations
(16.7%). Of these patients, 95.7% (22/23) with 1cSSc and DU,
and 94.1% (16/17) positive for anticentromere Ab with DU, had
DU at the digital tip. In contrast, 91.7% (11/12) of the patients
with DU at the extensor surface of the joints were dcSSc.
mRTSS was higher in 8Sc patients with DU at the extensor
surface of joints than SSc patients with DU at the digital tip
(11.5 vs 17). All RNAP positive SSc patients with DU (4/4) had
DU at the extensor surface of the joints. These results suggest
that dcSSc type, RNAP positivity and severe skin sclerosis are
more frequent in SSc patients with DU at the extensor surface
of joints. These findings are consistent with the concepts that
DU at the extensor surface of the joints are predominantly
caused by contracture of phalanges due to severe skin sclero-
sis, and suggest that atherosclerosis may not be associated
with DU in these patients.

Cardiac involvement in §Sc patients with or without
DU

Next, we analyzed the relationship between cardiac involve-
ments and DU in SSc patients. It has been reported that car-
diovascular complications, including valvular disease, angina
and cardiac infarction, were more prevalent in SSc patients
compared to healthy individuals.'® Except for PAH, cardiac
involvements, such as atrioventricular block, valvular disease,
angina and cardiac infarction, were observed more frequently
in SSc patients with DU compared to SSc patients without DU
(27.1% vs 15%, P < 0.05) (Table 1). It has been recognized
that serum brain natriuretic peptide (BNP) levels are high in
patients with congestive heart failure, cardiac infarction and
PAH.'" Therefore, serum BNP levels in our patients were
assessed. The serum BNP levels in the SSc patients
(64.5 = 7.6 pg/mL) were higher than those in the normal Japa-
nese controls (normal, <18.4 pg/mL, indicated by dotted line in
Fig. 1). However, there was no difference in serum BNP levels
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Figure 1. (a) Serum brain natriuretic peptide (BNP) levels in sys-
temic sclerosis (SSc) patients with (n = 41; 90.3 + 26.3 pg/mL)
or without (n = 156; 57.7 = 6.7 pg/mL) digital uicers (DU). (b)
Serum BNP levels in SSc patients with (n = 38; 89.6 £+ 28.2 pg/
ml) or without {(n = 139; 43 + 3.7 pg/mL) DU when SSc patients
with pulmonary artery hypertension were excluded. Values
represent mean & standard error of the mean. *P < 0.05. NS,
not significant. Dotted line indicates the upper limit of normal
range (18.4 pg/mL).
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between the two SSc groups (DU* 90.3 £26.3 vs DU~
57.7 £ 6.7 pg/mL) (P = 0.22) (Fig. 1a). Because the rate of
PAH patients in SSc with or without DU was almost the same
(9.3% vs 10.4%; P = 0.825) and these PAH patients had very
high levels of serum BNP, we next analyzed the relationships
between DU and BNP levels which is associated with cardiac
involvements except for PAH. When SSc patients with PAH
were excluded, the BNP levels in SSc patients with DU were
significantly higher than those in SSc patients without DU (DU
89.6 £ 28.2 vs DU~ 43 & 3.7 pg/mL) (P < 0.05) (Fig. 1b).
These results indicate that DU is associated with cardiac
involvements and elevated serum BNP in SSc patients.

Extent of carotid artery atherosclerosis in SSc

- patients with or without DU

Atherosclerosis is the hallmark of cardiovascular diseases. In
addition, patients with PAD frequently have hyperlipidemia and
atherosclerosis, including carotid artery stenosis.” To analyze
the association of hyperlipidemia with DU in SSc patients,
serum cholesterol and triglycerides (TG) were compared. The
levels of serum cholesterol and TG in SSc patients with or
without DU were not higher than those in normal controls and
were not significantly different between SSc patients with and
without DU (cholesterol [mg/dL], 186.4 & 4.7 vs 200.6 « 3; TG
[mg/dt], 137.3 £ 10.5 vs 1474 = 86.5). Among the SSc
patients, 10.4% (5/48) of the patients with DU and 8.3% (17/
206) of the patients without DU underwent treatment of hyper-
lipidemia (P = 0.63). Carotid IMT and plaques are associated
with traditional risk factors for atherosclerosis and are predic-
tors of future cardiovascular events. The mean and maximum
IMT were not significantly different between the two groups
(Fig. 2a). In a previous study, the maximum IMT of healthy
Japanese subjects was 1.0 mm or less {indicated by a dotted
line in Fig. 2a),'s indicating that the IMT values observed in the
SSc patients in this study were within the normal range. In

(a) Mean IMT Max IMT (b) Plaque score
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Figure 2. (a) Mean and maximum carotid intima-media thick-
ness (IMT) in systemic sclerosis (SSc) patients with (n = 21;
mean IMT, 0.72 £ 0.03 mm; maximum IMT, 0.91 £ 0.07 mmj
or without (n = 59; mean IMT, 0.75 = 0.03 mm; maximum IMT,
0.9 + 0.05 mm) digital ulcers (DU). Dotted line indicates the
upper limit of normal range (1.0 mm). (b) Plague score in SSc
patients with (n=21; 1.77 £ 0.6) or without ({7 =59;
1.92 4 0.3) DU. Values represent mean = standard error of the
mean. NS, not significant. Dotted line indicates the upper limit
of normal range (1.1).

4

addition, there was no significant difference in plaque score
between SSc patients with and without DU (Fig. 2b). Moriwaki
et al. classified the subjects into four groups according to pla-
que score: none, 0; mild, 1.1-5.0; moderate, 5.1-10.0; and
severe, more than 10.0."® According to their criteria, the plaque
scores of the SSc¢ patients were mild, and the atherosclerotic
changes were suitable for their age. These results suggest that
the presence of DU in SSc is not associated with increased
carotid IMT and plaques.

DISCUSSION

Our study identified several clinical and laboratory characteris-
tics associated with DU in SSc patients, including male sex,
young age, anti-topoisomerase | Ab positivity, severe skin scle-
rosis and the complication of ILD. QOur findings are consistent
with previous studies of SSc with DU."%2* The clinical and lab-
oratory characteristics of SSc patients with DU observed in this
study will help physicians to identify SSc patients at risk for
developing DU, thus, allowing physicians to offer the optimal
preventive and therapeutic managements for those patients.
Korn et al. reported that bosentan may be effective in prevent-
ing new DU in SSc¢,”® suggesting that bosentan might be a
choice of preventive treatment of DU in SSc patients at risk for
developing DU.

High BNP plasma levels predict mortality in patients with or
without cardiovascular disease.!” Patients with PAD have been
reported to have higher serum BNP levels than controls.?®
Recent studies have shown that serum BNP levels are highly
relevant for the diagnosis and prediction of PAH.?” However,
the association between SSc patients with DU and serum BNP
levels is unknown. We found a high prevalence of cardiac
involvement and elevated BNP level in SSc patients with DU,
suggesting that investigating cardiac involvements and mea-
suring BNP levels may be clinically important for SSc patients,
especially in young male patients with severe skin sclerosis,
anti-topoisomerase | Ab positivity and ILD.

It has been reported that SSc patients have an increased
risk of atherosclerosis, including hyperlipidemia and carotid
artery stenosis, compared with normal subjects.?® However, in
previous studies, the association between SSc and elevated
IMT has been controversial. Nussinovitch et al. summarized 12
previous studies of IMT in SSc patients; five studies found that
IMT was elevated in SSc patients, but seven studies found that
it was not.'? In addition, two studies reported that the number
of carotid plaques was higher in SSc patients than in normal
controls.?%2% To the best of our knowledge, no previous stud-
ies analyzed the association between DU and carotid artery
atherosclerosis in SSc patients. Our study did not find signifi-
cant differences in serum cholesterol or TG levels, carotid IMT
values plaque scores between SSc patients with and without
DU, suggesting that there is no association between carotid
artery atherosclerosis and DU in Japanese patients with SSc.
This discrepancy may be partially explained by ethnicity or life-
style.

The pathogenesis of DU in SSc is not clear. Endothelial dys-
function and intimal thickening of the vessel wall are thought to

© 2014 Japanese Dermatological Association
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be

involved in the pathogenesis of DU.'® Qur results suggest

that atherosclerotic changes may not be primarily involved in
the development of DU in SSc; however, further investigation
is warranted in patients of different ethnicities and varying life-
styles.
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Skin Sclerosis with Elevation of Serum Interleukin-6
That Is Possibly Associated with Immunoglobulin

4-Related Disease

Sei-ichiro Motegi, Akihiko Uchiyama, Kazuya Yamada, Akihito Uehara, Sayaka Toki,

Osamu Ishikawa

Department of Dermatology, Gunma University Graduate School of Medicine, Gunma, Japan

Dear Editor:

An 82-year-old Japanese man was found to have retro-
peritoneal fibrosis in 2006 and treated with 60 mg/day
prednisclone, which tapered and finally discontinued in
January 2010. Arthritis of both knees developed in 2011,
and total knee arthroplasty was performed in January 2013.
Histopathological examination of the joint synovium
showed numerous infiltrations of plasma cells and fibrosis
around the infiltrate (Fig. 1A). The ratio of immunoglo-
bulin G4™ (1gG4™)/1gG™ plasma cells per high-power
field was >60% (Fig. 1B). Serum lgG4 was elevated (125
mg/dl; reference, 4~108 mg/dl). IgG4-related disease
(IgG4-RD) with involvement of the retroperitoneum and
joint synovium was established. Computed tomography
showed the remaining lesion of retroperitoneal fibrosis but
did not show additional lesions of 1gG4-RD. One month
after the operation, he noticed an indurated skin lesion in
his lower leg. Physical examination revealed diffuse, indu-
rated skin sclerosis in his left lower leg (Fig. 1C). Histological
examination revealed severe fibrosis in entire dermis and
infiltrations of plasma cells around blood vessels (Fig. 1D).
18G4 " cells were rarely observed. Skin sclerosis appeared
sequentially after the operation on the joint synovium and
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the establishment of the diagnosis of 1gG4-RD, suggesting
that skin sclerosis may be considered as the possible
symptom of 1gG4-RD. Topical and oral prednisolone (15
mg/day) was given. The skin sclerosis became soft gra-
dually, and serum 1gG4 levels returned to the reference
range. We also found that the serum interleukin (IL)-6
level was elevated (13 pg/ml; reference, <0.5) before
treatment and returned to the reference range in parallel
with clinical improvement.

1gG4-RD is a newly recognized disorder characterized by
the infiltration of abundant 18G4 plasma cells in lesions
accompanied by fibrotic or sclerotic changes'?. Skin
involvement was rarely reported'. lkeda et al." described the
skin lesions as erythematous nodules, papules, and areas of
induration. They also reported that the common feature of
the skin lesions was the localization near the main area of
1gG4-RD involvement, and that the appearance of skin
lesions after the onset of 1gG4-RD range from 2 months to
3 years'. Of note, our case is consistent with these
features.

Recently, there has been a report on 3 patients who had
skin lesions with abundant infiltration of IgG4-bearing
plasma cells and an elevated serum IL-6°. An increase in
IL-6 concentration has also been reported in other plasma
cell-related diseases, including multicentric Castleman’s
disease and cutaneous plasmacytosis®. IL-6 induces B-cell
proliferation and terminal differentiation, immunoglobulin
secretion, and an acute inflammatory-phase response,
suggesting that 1L-6 might be important in the patho-
genesis of [gG4-RD.

Concerning I1L-6 and fibrosis, it has been reported that
serum IL-6 correlated with the extent of skin fibrosis in
systemic sclerosis®. In addition, IL-6 enhanced collagen type
I production from human fibroblasts in an in vitro assay’,
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Fig. 1. (A) Histopathological examination of the joint synovium. Infiltration of plasma cells and fibrosis (H&E, x400). (B) Infiltration
of 1gG4" plasma cells (x400). (C) Physical examination of the lower leg. Diffuse, indurated skin sclerosis in the left lower leg, (D)
Histological examination of skin sclerosis, Severe fibrosis in the entire dermis and infiltrations of plasma cells around blood vessels

were observed (H&E, x400).

suggesting that -6 is a potent stimulator of collagen
production in fibroblasts, leading to skin sclerosis. Thus,
the elevation of serum 1L-6 level might be associated with
the pathogenesis of skin sclerosis in our case. However,
further examinations on the relation between IL-6 in
1gG4-RD and fibrosis are warranted.
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Rheumatoid nodules are characterised by subcutaneous
nodular lesions at pressure areas, such as finger joints and
the extensor area of the forearm. Rheumatoid nodules oc-
cur in approximately 30-40% of patients with rheumatoid
arthritis (RA), and usually reflect high levels of disease
activity and severity of RA (1, 2). Rheumatoid nodules
are often confused with methotrexate (MTX)-induced
accelerated nodulosis. MTX-induced accelerated nodu-
losis is characterised by multiple subcutaneous nodules
occurring during MTX treatment for RA, and is seen in
8% or 11.6% of MTX-treated patients (3—5). Herein,
we report a case of accelerated nodulosis during MTX
therapy in a patient with RA and scleroderma.

CASE REPORT

A 68-year-old Japanese woman was diagnosed as having
scleroderma, at the age of 61. The diagnosis was based on
Raynaud’s phenomenon, skin sclerosis of bilateral fingers and
arms, the pathological findings of fibrosis of the dermis of her
forearm, as well as the presence of anti-centromere antibodies.
Two years later, in 2007, the diagnosis of RA was established,
based on arthritis of fingers and knees, swollen joints of hands,
bone erosive lesions of fingers in X-ray analysis, and positive
testing for rheumatoid factor and anti-circulated citrullinated
peptide antibodies. Nodules on the fingers and hands were not
observed. Treatment with oral MTX 4 mg/week was started from
May 2008, and the dose of MTX was increased up to 8 mg/
week from April 2009. In addition, treatment with etanercept
50 mg/week was started from August 2008. Three months after
increase in the dose of MTX, the disease was well controlled.
In December 2011, after 3 years of treatment with MTX and
etanercept, multiple indurated dome-shaped small nodules (<3
mm) on her fingers were noticed (Fig. 1A), and the number
rapidly increased. Some of nodules were observed in the extra-
articular area of fingers. Histopathological examination of a
nodule was performed under the differential diagnosis of MTX
induced accelerated nodulosis or rheumatoid nodules, and sho-
wed the central fibrinoid necrosis surrounded by lymphocytes
and epithelioid cells in a palisade arrangement (Fig. 2). Since the
disease activity of RA was well controlled, we considered that
these nodules were induced by the use of MTX, and treatment
with MTX was stopped in September 2012, however, etaner-
cept was continued. Four months later, most of subcutaneous
nodules had disappeared (Fig. 1B), and local recurrence has
not occurred during a 6-month follow-up period. In addition,
the disease activity of scleroderma was also well controlled.

DISCUSSION

Many case reports and reviews have been published
on MTX-induced accelerated nodulosis. Most reported

© 2014 The Authors. doi: 10.2340/00015553-1720 o
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Fig. 1. Multiple indurated dome-shaped small nodules on fingers (A). Four
months after discontinuance of methotrexate, almost all subcutaneous
nodules had disappeared (B).

cases occurred in patients with RA and some in patients
with systemic lupus erythematosus (SLE) treated with
MTX (6). To the best of our knowledge, no report has
been published about MTX-induced accelerated nodu-
losis in a patient with RA and scleroderma.

Kerstens et al. (3) reported that accelerated nodulosis
occurred exclusively in patients receiving MTX, and the
estimated incidence was 8% in a double-blind study.
In addition, Berkun et al. (4) reported that overall rate
of MTX-induced accelerated nodulosis was 11.6% of
MTX-treated RA patients. Patatanian & Thompson (5)
summarised 27 case reports of MTX-induced accelera-
ted nodulosis, mentioning that 64% of the patients had
finger involvement, and other sites were the elbows,
knees and feet. In addition, they showed that the time
between initiation of MTX administration and the oc-
currence of accelerated nodulosis was variable from 3
months to 12 years, and cumulative dose of MTX ranged
from 90 to 7,200 mg. In our case, nodules were noticed
3 years after MTX administration, and the cumulative
dose of MTX was approximately 1,800 mg.

It is known that the characteristic features of MTX-
induced accelerated nodulosis compared with rheuma-
toid nodules are that MTX-induced nodules have a more
rapid onset and growth, the size of nodules is smaller,
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Fig. 2. Histopathological examination of a nodule. The central fibrinoid necrosis surrounded by lymphocytes and epithelioid cells in a palisade arrangement

H&E: A: x200, B: x400).

and they follow a different distribution, such as on the
hands, feet, and ears in comparison with around the
articular area of fingers in rheumatoid nodules (3). In
addition, accelerated nodulosis develops even when RA
disease activity is well controlled.

Kekow et al. (7) reported etanercept-induced accele-
rated nodulosis in a patient with RA, and Cunnane et al.
(8) reported that MTX-induced accelerated nodulosis
was exacerbated by etanercept. In our case, treatment
with etanercept was started 3 years before onset of acce-
lerated nodulosis, suggesting that etanercept might have
been responsible for nodulosis. However, the nodules
disappeared after discontinuance of MTX even though
etanercept was continued, indicating that accelerated
nodulosis was induced by MTX.

The pathogenesis of MTX-induced accelerated no-
dulosis has not been elucidated. Merrill et al. (9) sug-
gested that MTX induces adenosine production from
infiltrating monocytes, which stimulates the adenosine
A1l receptor, resulting in enhancement of giant cell for-
mation in vitro. They concluded that drugs which inhibit
adenosine A 1 receptor might be useful for the treatment
of MTX-induced accelerated nodulosis.

The primary treatment is discontinuance of MTX.
However, Patatanian & Thompson (5) reported that
nodules regressed by additional administration of
anti-rheumatic drugs, incuding hydroxychloroquine,
colchicine, sulfasalazine, azathioprine and D-penicil-
lamine in some patients in whom MTX could not be
discontinued. They suggested that physicians need to
consider these treatment options when discontinuation
of MTX is impossible.

Since most of MTX-induced accelerated nodulosis
might be misdiagnosed as being rheumatoid nodules,
MTX-induced accelerated nodulosis may not be so
rare. Therefore, it is important for dermatologists and
rheumatologists to make the distinction between MTX-
induced accelerated nodulosis and rheumatoid nodules

Acta Derm Venereol 94

so an early diagnosis can be made and an appropriate
treatment can be initiated.
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Demographic and clinical features of autoimmune thyroid
disorder in Japanese patients with systemic sclerosis
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ABSTRACT

Autoimmune thyroid disorders (AITD) are characterized by the impairment of the thyroid gland as a result of
systemic or organ-specific autoimmune disorders, and the presence of antithyroid autoantibodies, such as
antithyroglobulin antibody (AbTg) and antithyroid peroxidase antibody (AbTPO). Several studies have reported
the association of AITD with systemic sclerosis {SSc). However, none of those studies analyzed the associa-
tion between AITD and skin sclerosis in SSc patients. The aim of this study was to examine the demographic
and clinical features of SSc patients with AITD treated in our department. Of a total of 210 SSc patients, we
identified 30 with AITD (14.3%), including 29 with Hashimoto’s disease (13.8%} and one patient with Graves’
disease (0.5%), indicating that hypothyroidism was more common among SSc patients with AITD. All patients
with AITD were female, and anticentromere antibody positivity, the complication of Sjogren’s syndrome,
severe facial skin sclerosis and atrophy of the thyroid gland were significantly prevalent in SSc patients with
AITD. SSc patients with such clinical features may be at high risk of AITD and require regular follow up of
thyroid function including ultrasonography and the examination of serum hormone levels to start an early
treatment.

Key words: antithyroglobulin antibody, antithyroid peroxidase antibody, autoimmune thyroid disorders,
Hashimoto’s disease, hyperthyroidism (Graves’ disease), systemic sclerosis.

INTRODUCTION METHODS

Patients

Two hundred and eleven SSc patients treated in our depart-
ment from 2006 to date were initially included, and one patient,
who had been taking amiodarone and lithium preparations that
could affect thyroid function, was excluded. Therefore, 210
SSc patients were enrolled in this study. Diagnosis of SSc was
established according to the criteria proposed by the American
College of Rheumatology.’® Diagnosis of limited cutaneous
type SSc (IcSSc) and diffuse cutaneous type SSc was made
by the classification proposed by LeRoy et al.’® This study
was approved by the local research ethics committee of Gun-
ma University. Written informed consent was obtained from
patients.

Autoimmune thyroid disorders (AITD) are systemic or organ-
specific autoimmune disorders characterized by the presence
of antithyroid autoantibodies, such as antithyroglobulin anti-
body (AbTg) and antithyroid peroxidase antibody (ADTPQ). It
has been found that antithyroid autoantibodies can be
detected in more than 30% of patients with collagen dis-
eases such as rheumatoid arthritis,” systemic lupus erythe-
matosus®* and Sjdgren’s syndrome (SjS),° and that there is
a high incidence of concurrent Hashimoto's disease. Sys-
temic scleroderma (SSc) is a connective tissue disease char-
acterized by angiopathy, fibrosis of multiple organs and
immunological disorder. Several reports have pointed out the
concurrence of SSc and AITD.*"7 However, there are few
reports of demographic and clinical features, including skin
sclerosis and the complications, of SSc patients with AITD.
In this study, we examined the characteristics of SSc with
AITD in 210 patients treated in our department from 2006 to
date.

Clinical and laboratory assessments

Skin sclerosis was scored using the modified Rodnan total skin
score (MRTSS).?° Interstitial lung disease (ILD) was defined as
ground-glass opacity and interstitial fibrosis as observed on
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computed tomography. Pulmonary artery hypertension (PAH)
was determined on the basis of elevated right ventricular sys-
tolic blood pressure (=45 mmHg) by echocardiography, and
subsequently as elevated mean pulmonary artery pressure
(=25 mmHg) by cardiac catheterization. §jS was diagnosed
according to the Japanese criteria (1999 revised criteria, Minis-
try of Health, Labor and Welfare),”!

Autoimmune thyroid disorders

Autoimmune thyroid disorder is defined as the presence of
both antithyroid autoantibodies, such as AbTg and AbTPO,
and the abnormal findings of thyroid gland by ultrasonography.
AITD includes hyperthyroidism (Graves’ disease) and hypothy-
roidism (Hashimoto's disease). Graves’ disease was diagnosed
on the basis of clinical symptoms including goiter, tachycardia,
exophthalmos, finger shivering and increased sweating, as well
as- hormone levels, anti-thyroid-stimulating hcormones (TSH)
receptor antibodies, radioactive iodine and technetium thyroid
uptake rate. Hashimoto’s disease was diagnosed on the basis
of serological test measurements of free trilodothyronine (FT3),
free thyroxine (FT4), TSH, AbTg and AbTPO, as well as thyroid
ultrasonography findings. “Clinical” hypothyroidism in AITD is
defined as the presence of antithyroid autoantibodies, and a
condition with abnormal findings of ultrasonography with
decreased serum levels of FT4 or FT3. “Subclinical” hypothy-
roidism in AITD is defined as the presence of antithyroid
autoantibodies, and a condition with abnormal findings of ultra-
sonography without decreased serum levels of FT4 or FT3.

Statistics

P-values were calculated using Student's t-test or y>-test
analysis. Error bars represent standard errors of the mean.
P < 0.05 was considered to be statistically significant. A multi-
ple logistic regression analysis was conducted with the pres-
ence of AITD as the dependent variable and significant
variables are shown in Table 2 (sex, anti-topoisomerase | anti-
body [Topo 1], anticentromere antibody {ACA] and $jS) as the
independent variables using SPSS Statistics version 21 (IBM,
Armonk, NY, USA]. Antinuclear antibodies (ANA) were excluded
from the independent variables because all SSc patients with
AITD were positive for ANA,

RESULTS

Characteristics of AITD in 8Sc patients

Thirty SSc patients with AITD (14.3%) were identified among
210 SSc patients (Table 1). Among 30 SSc patients with AITD,
29 with hypothyroidism (Hashimoto’s disease) and one with
hyperthyroidism (Graves’ disease) were identified, suggesting
that the great majority of SSc patients with AITD had hypothy-
roidism.

In hypothyroidism (Hashimoto’s disease), clinical hypothy-
roidism was defined as a clinical syndrome of hypothyroidism
associated with decreased serum levels of FT4 or FT3, ele-
vated TSH and abnormal findings of uitrasonography. Subclini-
cal hypothyroidism was defined as a condition with abnormal
findings of ultrasonography, but without decreased serum

2

levels of FT4 or FT3. In the present study, we identified 20 clin-
ical hypothyroidism patients (9.5%) and nine subclinical hypo-
thyroidism patients (4.3%) (Table 1). Next, we examined the
prevalence of thyroid autoantibodies (Table 1). In the 210 SSc
patients overall, 28.6% (60/210) of SSc patients had either or
both AbTg and AbTPO. Among these SSc patients, 50% (30/
60) of patients had the abnormal ultrasonographic findings,
being consistent with the diagnosis of AITD. However, 50%
(30/60) of patients did not have the abnormal thyroid ultrasono-
graphic findings, and these patients were excluded from the
AITD group in this study. These results suggest that ultraso-
nography analysis is essential for the SSc patients with antithy-
roid autoantibody, AbTg and/or AbTPO to make an early
diagnosis of AITD, and to start appropriate treatments.

Comparison of demographic and clinical
characteristics of SSc patients with and without
AITD

Demographic and clinical characteristics of SSc patients with
or without AITD are summarized in Table 2. The mean age of
the SSc patients with AITD was 65.5 years and that of patients
without AITD was 64.9 years. All SSc patients with AITD were
female, while 87.2% of SSc patients without AITD were female
(P < 0.05). There was a tendency that IcSSc was more preva-
lent in SSc patients with AITD than patients without AITD (80%
vs 68.9%, P = 0.217).

With respect to autoantibodies, SSc patients with AITD were
significantly more positive. for ANA or ACA compared with SSc
patients without AITD (ANA, 100% vs 88.3%, P < 0.05; ACA,
63.3% vs 40.0%, P = 0.05). In contrast, SSc patients with AITD
were significantly less frequently positive for Topo | compared
with SSc patients without AITD (6.7% vs 22.3%, P < 0.05).
There was no difference in the prevalence of anti-U1 RNP

Table 1. Characteristics of AlITD in SSc patients

S8c with SSc without
SSc AITD AITD
(n = 210) {n = 30) (n = 180)
Diagnosis
Graves’ disease 0.48 (1/210) 3.3 (1/30)
(%)
Hashimoto’s 13.8 (29/210) 96.7 (29/30)
disease (%)
Clinical 9.5 (20/210) 66.7 (20/30)
hypothyroidism
(%)
Subclinical 4.3 (9/210)  30.0 (9/30)
hypothyroidism
(%)
Autoantibody
AbTg (%) 19.5 (41/210) 66.7 (20/30) 14.3 (21/180)
AbTPO (%) 22.4 (47/210) 73.3 (22/30) 14.8 (25/180)
AbTg or 28.6 (60/210) 100 (30/30) 16.7 (30/180)

ABTPO (%)

AbTg, antithyroglobulin antibody; AbTPQ, antithyroid peroxidase anti-
body; AITD, autoimmune thyroid disorder; SSc, systemic sclerosis.
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Table 2. Demographic and clinical characteristics of all SSc patients and SSc patients with or without AITD

SSc (n = 210) SSc with AITD (n = 30) SSc without AITD (n = 180) P
Age (years, 64.9 = 0.7 65.5 + 1.6 64.9 + 0.8 0.186
mean + SE)

Sex
Male (%) 11.0 (23/210) 0 (0/30) 12.8 (23/180) 0.038
Female (%) 89.0 (187/210) 100 (30/30) 87.2 (157/180)

Type
IcSSc (%) 70.5 (148/210) 80.0 (24/30) 68.9 (124/180) 0.217
dcSSc (%) 29.5 (62/210) 20.0 (6/30) 31.1 (56/180)

Autoantibody
ANA (%) 90.0 (189/210) 100 (30/30) 88.3 (159/180) <0.05
Topo | (%) 21.0 (44/210) 6.7 (2/30) 22.3 (42/180) <0.05
RNP (%) 12.9 (27/210) 16.7 (5/30) 12.2 (22/180) 0.501
ACA (%) 43.3 (91/210) 63.3 (19/30) 40.0 (72/180) <0.05
SS-A (%) 26.2 (55/210) 36.7 (11/30) 24.4 (44/180) 0.159
SS-B (%) 4.3 (9/210) 3.3 (1/30) 4.4 (8/180) 0.781

Complication
ILD (%) 41.0 (86/210) 30.0 (9/30) 42.8 (77/180) 0.188
PAH (%) 8.1 (17/210) 10.0 (3/30) 7.8 (14/180) 0.68
DU (%) 17.1 (36/210) 16.7 (5/30) 17.2 (31/180) 0.94
Cl (%) 10.0 (21/210) 13.3 {4/30) 9.4 (17/180) 0.511
SiS (%) 30.0 (63/210) 50.0 (15/30) 26.7 (48/180) <0.01

ACA, anti-centromere antibody; AITD, autoimmune thyroid disorder; ANA, antinuclear antibody; Cl, cardiovascular involvements; dcSSc, diffuse cuta-
neous type of SSc; DU, digital ulcers; ILD, interstitial lung disease; IcSSc, limited cutaneous type of SSc; PAH, pulmonary artery hypertension; RNP,
anti-U1 RNP antibody; SE, standard error; SSc, systemic sclerosis: SiS, Sjégren’s syndrome; Topo |, anti-topoisomerase | antibody.

antibody (RNP), and anti-SS-A and SS-B antibodies between
the two groups.

There was a tendency that ILD was less prevalent in SSc
patients with AITD than patients without AITD (30% vs 42.8%,
P = 0.188). There was no significant difference in the preva-
lence of digital ulcers, PAH and cardiovascular involvements.
SjS was more frequent in SSc patients with AITD than SSc
patients without AITD (50% vs 26.7%, P < 0.01). These results
indicate that hypothyroidism was more common among SSc
patients with AITD, and that ANA or ACA positivity and the
complication of SjS were significantly prevalent in SSc patients
with AITD.

Multiple logistic regression analysis showed that the compli-
cation of SjS was significantly and positively correlated with
having AITD (odds ratio [OR] = 2.39, 95% confidence interval
[CI] = 1.07-5.35, P = 0.034). The positivity for ACA was also
selected as an independent variable, although the statistical
significance was borderline (OR = 2.25, 95% CI = 0.99-5.10,
P = 0.052).

Association of facial skin sclerosis and SSc patients
with AITD

Next, we analyzed the extent of skin sclerosis in SSc patients
with clinical AITD, subclinical AITD or without AITD. No signifi-
cant difference of mRTSS was observed between the three
groups (6.29 + 2.0 vs 6.33 + 3.8 vs 5.62 4 0.5) (Fig. 1a). It is
of note that skin score of the face in SSc patients with clinical
AITD was significantly higher than those in SSc patients with
subclinical AITD and without AITD (0.86 + 0.1 vs 0.22 4+ 0.2 vs

© 2014 Japanese Dermatological Association
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Figure 1. (a) Modified Rodnan total skin score (MRTSS) of
whole body in SSc patients with clinical or subclinical autoim-
mune thyroid disorders (AITD) or without AITD. Values repre-
sent mean = standard error of the mean. (b) Skin score of face
in systemic sclerosis patients with clinical or subclinical AITD
or without AITD. Values represent mean & standard error of
the mean. **P < 0.01; *P < 0.05.

0.21 & 0.04) {Fig. 1b). These results suggest that severe facial
skin sclerosis may be associated with abnormal thyroid hor-
mone levels in SSc patients with AITD.

Ultrasonography findings in SSc patients with AITD

Ultrasonographic examination of thyroid gland was performed
in SSc patients with auto-thyroid antibodies or the abnormal
serum thyroid hormone levels. Ultrasonography findings of SSc
patients with AITD revealed primarily mild swelling of glands,
whereas there were few patients with swelling of 20 mL or

3

— 591 —



S. Toki er al.

more (Table 3). In contrast, the atrophy of glands (<6 mL) was
significantly prevalent in SSc patients with AITD (13.3% vs 0%,
P <0.05) (Table 3). There was no significant difference
between the two groups in the prevalence of thyroid nodules
or thyroid cancer. These results suggest that the atrophy of
thyroid glands may be associated with AITD in SSc patients.

DISCUSSION

In the present study, we found that the prevalence of AITD in
SSc was high at 14.3% (n = 30), and the most common AITD
was Hashimoto's disease (n = 29). The prevalence is signifi-
cantly higher than the general prevalence of AITD, 7.2%, in
Japan,® which suggests that patients with SSc are prone to
being complicated with AITD. Demographic and clinical fea-
tures of SSc complicated with AITD revealed female sex, ANA
or ACA positivity, the complication- of $jS, severe facial skin
sclerosis and the atrophy of thyroid gland.

In Hashimoto's disease, thyroid ultrasound findings often
show mild swelling, and some patients with Hashimoto’s dis-
ease exhibit severe atrophic change of the thyroid gland dam-
aged by cytotoxic autoimmunity. Our ultrasonography study
revealed that the atrophy of glands was significantly prevalent
in SSc patients with AITD. It had been reported that thyroid
atrophy with fibrosis was observed in SSc patients.” Some
reports implicate SSc-induced fibrosis rather than Hashimoto's
disease as the cause of thyroid dysfunction.’>”?® There are
several case reports of SSc patients with thyroid cancer,’% 7424
however, we were unable to find any relationship between SSc
and thyroid cancer in our study.,

In our SSc patients, 27.6% (58/210) of SSc patients had
either or both AbTg and AbTPO. It has been reported that
12.8% of healthy Japanese adults had either or both AbTg and
ABbTPO,% suggesting that the thyroid autoantibodies AbTg and
AbTPO may be more prevalent in SSc patients compared with
healthy individuals. In chronic thyroiditis, the frequency of AbTg
is higher than that of AbTPO (97% vs 75%).2° However, our
study demonstrated that the frequency of AbTPO is higher than

Table 3. Ultrasonography findings of thyroid gland in all SSc
patients and SSc patients with or without AITD

SSc with  SSc without
SSc AITD AITD
(n = 63) (n = 30) {n = 33) P
Ultrasonography findings
Thyroid 6.3 (4/63) 6.7 (2/30) 6.1 (2/33) 0.922
volume
»20 mb (%)
Thyroid 6.3 (4/63) 13.3 (4/30) 0(0/33) <0.05
volume
<6 mL (%)
Thyroid 19 (12/63) 16.7 (5/30) 21.2(7/33)  0.646
nodule (%)
Thyroid 1.7 (1/63) 0 (0/30) 3 (1/33) 0.345

cancer (%)

AITD, autoimmune thyroid disorder; SSc, systemic sclerosis,

4

that of AbTg in SSc patients with AITD (77.3% vs 66.7%), and
these findings are consistent with previous reports,'!~7315-17

The detection of thyroid autoantibodies leads to the detec-
tion of subclinical hypothyroidism. While the prevalence of sub-
clinical hypothyroidism varies due to ambiguous diagnostic
criteria, in the present study, we found that the prevalence was
4.3% (9/210), and that there was no difference with the preva-
lence in healthy Japanese adults.”? In subclinical hypothyroid-
ism, there is an increased risk of cardiovascular events such
as angina and myocardial infarction, and therefore the Endo-
crine Society recommended treatment for women wanting to
become pnagnant.26 In addition, it has been reported that car-
diovascular events, including valvular disease, angina and car-
diac infarction, were more prevalent in SSc patients compared
with healthy individuals,?”*® suggesting that subclinical hypo-
thyroidism in SSc patients may require early treatment. How-
ever, in our study, there was no significant difference in the
prevalence of cardiovascular involvements between SSc
patients with clinical and subclinical hypothyroidism (15% [3/
20] vs 11.1% [1/9], P = 0.78), indicating that the risk of cardio-
vascular involvements in subclinical hypothyroidism in SSc
patients is not high in our study.

There has been no report showing the relationship between
skin sclerosis and AITD in SSc. In the present study, SSc
patients with clinical AITD exhibited high facial skin thickness
scores despite no difference in overall body skin thickness
scores compared with those with subclinical AITD or without
AITD, suggesting that severe facial skin sclerosis may be asso-
ciated with abnormal thyroid hormone levels in SSc patients.
Thyroid disease, especially hypothyroidism, often causes skin
swelling or edema. We believe that a major cause of facial skin
sclerosis ‘is the consequence of myxedema. This type of
edema is characteristically observed in hypothyroidism and
causes non-pitting edema of the face and limbs. Insufficient
thyroid hormones induce the deposition of glycosaminoglycans
in the interstitial space of various organs throughout the body
including the skin, cardiovascular system and nervous system.
Glycosaminoglycans such as hyaluronic acid and dermatan
sulfate have high water-absorption properties, resulting in
increased water content in the dermis and subcutaneous
tissue.?®

The prevalence of thyroid disease increases with aging.
Accordingly, AITD may develop in SSc patients during follow-
up periods. Moreover, AITD may lead to subacute thyroiditis,
malignant lymphoma® and myxedema coma. Patients at high
risk of AITD require regular follow up of thyroid function to
receive early treatment.
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* Medical examination of skin lesions in systemic sclerosis by dermatologists ; especially regarding the

countermeasure for digital ulcers.
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