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Abstract

Objective. Pulmonary hypertension (PH) is a frequent cause of death in patients with
systemic sclerosis (SSc). In this study, we examined the occurrence of PH and investigated the
clinical and laboratory features of SSc patients with PH.

Methods. A cross-sectional study of 125 Japanese patients with SSc was conducted using
Doppler echocardiography, other multiple cardiopulmonary tests, and laboratory

examination.

Results. PH (systolic pressure >40 mmHg) was diagnosed in 20 patients (16%) by Doppler
echocardiography. In the six patients who had secondary pulmonary hypertension (SPH), PH
was due to severe pulmonary fibrosis; 14 patients had isolated pulmonary hypertension
(IPH). An elevated erythrocyte sedimentation rate (ESR) and increased immunoglobulin G
(IgG) were found in a significantly greater proportion of the patients with PH than in those
without PH. The incidence of pitting scars/ulcers was significantly greater in the patients with

SPH than in those without PH.

Conclusion. Elevated ESR and increased IgG were common features of scleroderma patients
with PH, and scleroderma patients with SPH were inclined to have pitting scars/ulcers.
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Scleroderma, or systemic sclerosis (SSc), is a generalized
connective tissue disease which is characterized by mic-
rovascular obliteration and increased deposition of col-
lagen, resulting in fibrotic lesions [1, 2]. Pulmonary
involvement is a common feature of SSc, and pulmonary
hypertension (PH) is a frequent cause of death in SSc
patients [3—5]. PH can be due primarily to pulmonary
vascular abnormalities or can be secondary to cardiac
or interstital lung involvement. The former is regarded
as isolated pulmonary hypertension (IPH) and is usually
found in patients with limited cutaneous SSc and min-
imal or no pulmonary fibrosis [3, 4]. In contrast, patients
with diffuse cutaneous SSc may develop PH due to
severe pulmonary fibrosis, but this is uncommon [4].
Many clinical and laboratory features of SSc patients
with PH have been reported to date. An isolated reduc-
tion in diffusion capacity for carbon monooxidase is
associated with an increased risk of IPH [5]. We have
reported that anti-cardiolipin 52-glycoprotein I antibody
was significantly correlated with the presence of IPH
[6]. The presence of other autoantibodies, such as anti-
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endothelial cell antibodies, has also been shown to be
predictive of IPH [7]. Other studies have shown that
the nitric oxide concentration in exhaled air is decreased
[8]. In order to identify the common features of SSc
patients with PH, we carried out Doppler echocardiogra-
phy, other multiple cardiopulmonary tests and laborat-
ory examination.

Patients and methods

Clinical assessment

All 125 patients with SSc who were evaluated in our
clinic between 1990 and 1999 were included in the study.
Patients with SSc were grouped according to the classi-
fication system proposed by LeRoy et al. [9]: 55 patients
had diffuse cutaneous SSc (dcSSc) and 70 patients had
limited cutaneous SSc (1cSSc), as described previously
[6]. All patients fulfilled the criteria proposed by the
American College of Rheumatology [10]. The clinical
and laboratory data reported in this study were obtained
at the time when Doppler echocardiography was per-
formed. Patients were evaluated for the presence of
gastrointestinal, pulmonary, cardiac, renal or muscle
involvement, as described previously [6].
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Echocardiographic evaluation

Echocardiographic studies were performed on one occa-
sion at different stages of the patients’ disease, as previ-
ously described [11]. The criterion for PH was a
pulmonary artery systolic pressure of more than
40 mmHg by Doppler echocardiography [12].
According to the results of echocardiography and the
severity of pulmonary fibrosis (PF), the patients were
divided into three groups [4, 11]: (i) patients with
isolated PH (IPH; PH without severe PF); (ii) patients
with secondary PH (SPH; PH with severe PF); and (iii)
patients without PH. Patients with severe pulmonary
fibrosis seen on radiographs or restrictive disease
revealed by a pulmonary function test (vital capacity
<70% of predicted ) were considered to have PH second-
ary to pulmonary causes. All remaining patients with
PH were considered to have primary pulmonary disease
or isolated pulmonary hypertension.

Statistical analysis

The Mann—Whitney test was used to compare means
and Fisher’s exact probability test for the analysis of
frequency. Correlations with clinical data were assessed
by Spearman’s rank correlation coefficient. Two-tailed
P values less than 0.05 were considered significant.
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Results

Clinical and serological features of each subgroup of
patients with SSc¢

Twenty of the 125 patients (16%) with SSc were dia-
gnosed as having PH. The clinical and laboratory fea-
tures of each subgroup of the patients with SSc are
shown in Table 1. There was no significant difference
between these groups in sex, age, or duration of the
disease. Fourteen patients had IPH; five patients had
dcSSc and nine patients had 1cSSc. All of these patients
had IPH without other antecedent pulmonary or cardiac
conditions. Six patients had SPH; five patients had
dcSSc and one patient had 1cSSc. All of these patients
had severe pulmonary fibrosis. The incidence of pitting
scars/ulcers was significantly greater in the patients with
SPH than in those without PH (100 vs 49%, P < 0.05).

Anti-topoisomerase I antibody was found in a signifi-
cantly greater proportion of the patients with SPH
than of those with IPH and of those without PH (83
vs 14%, P < 0.01 and 83 vs 32%, P < 0.02, respectively).
An elevated erythrocyte sedimentation rate (ESR) and
increased immunoglobulin G (IgG) were found in a
significantly greater proportion of the patients with SPH
than of those without PH (100 vs 49%, P < 0.02 and 67

TaBLE 1. Clinical and laboratory features of each subgroup of patients with systemic sclerosis

Patients with IPH

Patients with SPH Patients without PH

(n=14) (n=26) (n=105)

Sex (male, female) 1, 13 0,6 10, 95
Age (yr) 454 43.8 429
Duration of disease (yr) 9.1 4.7 7.4
Type (diftuse, limited) (n) 5,9 5,1 45, 60
Clinical features
Pitting scars/ulcers 36 100¢ 49
Short sublingual frenulum 36 83 53
Contracture of phalanges 36 67 48
Pigmentation 50 67 47
Calcinosis 7 17 10
Telangiectasia 43 67 41
Organ involvement
Oesophagus 50 50 42
Lung 36 100° 33

Decreased %DLco 71° 834 34

Decreased % vital capacity 21 100* 19
Heart 7 0 4
Kidneys 21 0 6
Muscles 14 0 11
Joints 29 50 38
Antinuclear antibody specificity
Anti-topoisomerase 1 14 834 32
Anti-centromere 36 0 25
Anti-UIRNP 14 33 13
Laboratory findings
Elevated ESR 79¢ 100¢ 49
Increased C-reactive protein 21 33 12
Increased IgG 57¢ 67¢ 24

Unless noted otherwise, values are percentages of patients.
UIRNP, Ul ribonucleoproteins.

2P < 0.0001, ®P < 0.001, °P < 0.01, 4P < 0.02, °P < 0.05 vs patients without PH.
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vs 24%, P < 0.05, respectively). In addition, elevated
ESR and increased IgG were found in a significantly
greater proportion of the patients with IPH than of
those without PH (100 vs 49%, P < 0.02 and 67 vs 24%,
P < 0.05, respectively).

Discussion

In the present study we investigated the clinical and
laboratory features of 125 SSc patients. The frequency
of patients with IPH was 11.2%, which is less than in
previous reports [3, 13]. However, in those reports PH
was diagnosed according to the presence of a pulmonary
artery systolic pressure >35 or 30 mmHg by Doppler
echocardiography. Koh et al. [14] pointed out that the
occurrence figures for PH in SSc are heavily influenced
by the extent of the investigations carried out. There
was no significant difference between the different sub-
groups in the duration of the disease. We also determined
the disease stages in the different subgroups. The propor-
tion of patients at the atrophic stage was larger in
patients with IPH than in those with SPH (36 vs 17%),
but the difference was not significant. This result is
consistent with the longer disease duration of the
patients having IPH compared with those having SPH.

PH has been reported to be clinically unsuspected in
patients with SSc [3]. It is of interest that the frequency
of pitting scars/ulcers was significantly greater in the
patients with SPH than in those with IPH and in those
without PH. This suggests that SSc patients with SPH
tended to have pitting scars/ulcers.

Although anti-phospholipid antibody is known to be
associated with PH, few other laboratory features have
been reported to be useful for detecting PH in patients
with SSc. In this study, we found that elevated ESR
was significantly correlated with PH in patients with
SSc. ESR is known to be elevated in patients with
inflammation, anaemia or hypergammaglobulinaemia.
In this study, there was no significant difference in the
frequency of anaemia between the different subgroups
(data not shown). This indicates that inflammation or
hypergammaglobulinaemia may cause elevated ESR in
SSc patients with PH. In fact, elevated IgG was also
found in a significantly greater proportion of the patients
with PH than in those without PH. There were no
significant differences in the levels of serum IgA and
IgM among the different subgroups (data not shown).
There is a possibility that increased IgG may be associ-
ated with coagulation due to hyperviscosity.

In this cross-sectional study, we have shown that
elevated ESR and increased IgG were common in SSc
patients with PH. Moreover, SSc patients with SPH
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tended to have pitting scars/ulcers. We conclude that
these features are common in SSc¢ patients with PH.

References

1. Rodnan GP, Lipinski E, Luksick J. Skin thickness and
collagen content in progressive systemic sclerosis and
localized scleroderma. Arthritis Rheum 1979;22:130-40.

2. LeRoy EC. A brief overview of the pathogenesis of
scleroderma (systemic sclerosis). Ann Rheum Dis 1992;
51:3412-9.

3. Ungerer RG, Tashkin DP, Furst D, Clements PJ, Gong
H Jr, Bein M et al. Prevalence and clinical correlates of
pulmonary arterial hypertension in progressive systemic
sclerosis. Am J Med 1983;75:65-74.

4. Stupi AM, Steen VD, Owens GR, Barnes EL, Rodnan
GP, Medsger TA Jr. Pulmonary hypertension in the
CREST syndrome variant of systemic sclerosis. Arthritis
Rheum 1986;29:515-23.

5. Steen VD, Owens GR, Fino GJ, Rodnan GP, Medsger
TA Jr. Isolated diffusing capacity reduction in systemic
sclerosis. Arthritis Rheum 1992;28:759-67.

6. Thn H, Sato S, Fujimoto M, Kikuchi K, Igarashi A, Soma
Y et al. Measurement of anticardiolipin antibodies by
ELISA using f2-glycoprotein I (f2-GPI) in systemic
sclerosis. Clin Exp Immunol 1998;37:1188-92.

7. Negi VS, Tripathy NK, Misra R, Nityanand S.
Antiendothelial cell antibodies in scleroderma correlate
with severe digital ischemia and pulmonary hypertension.
J Rheumatol 1998;25:462-6.

8. Kharitonov SA, Cailes JB, Black CM, du Bois RM,
Barnes PJ. Decreased nitric oxide in the exhaled air of
patients with systemic sclerosis with pulmonary hyperten-
sion. Thorax 1997;52:1051-5.

9. LeRoy EC, Black CM, Fleischmajer R, Jablonska S, Krieg
T, Medsger TA Jr et al. Scleroderma (systemic sclerosis):
classification, subsets and pathogenesis. J Rheumatol
1988;15:202—-6.

10. Subcommittee for Scleroderma Criteria of the ARA
Diagnostic and Therapeutic Criteria Committee.
Preliminary criteria for the classification of systemic scler-
osis (scleroderma). Arthritis Rheum 1980;23:581-9.

11. Steen VD, Powell DL, Medsger TA Jr. Clinical correlations
and prognosis based on serum autoantibodies in patients
with systemic sclerosis. Arthritis Rheum 1988;31:196-203.

12. Murata I, Takenaka K, Yoshinoya S, Kikuchi K, Kikuchi
T, Tanigawa T et al Clinical evaluation of pulmonary
hypertension in systemic sclerosis and related disorders: a
doppler echocardiographic study of 135 Japanese patients.
Chest 1997;111:36-43.

13. Battle RW, Davitt MA, Cooper SM, Buckley LM, Leib
ES, Beglin PA et al. Prevalence of pulmonary hypertension
in limited and diffuse scleroderma. Chest 1996;110:1515-9.

14. Koh ET, Lee P, Gladman DD, Abu-Shakra M. Pulmonary
hypertension in systemic sclerosis: an analysis of 17
patients. Br J Rheumatol 1996;35:989-93.



