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Introduction 

Pulmonary manifestations in patients with primary Sjögren’s syn-
drome include a variety of interstitial lung disease, airway disease, 
pleurisy, lymphoma, pseudolymphoma, amyloidosis, pulmonary vas-
culitis, granulomatous disease, and diaphragmatic myopathy.1) Al-
though pulmonary hypertension (PH) can be accompanied with pri-
mary Sjögren’s syndrome, this kind of pulmonary manifestation is 
more frequently associated with other connective tissue diseases 
(CTD).2-7) Several cases of PH in patients with primary Sjögren’s syn-
drome have been reported in some English publications.8-11) Howev-
er, there has been no reported case in Korea until now.

We report the first Korean case of PH developed in a patient with 
primary Sjögren’s syndrome.
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showed positive anti-nuclear and anti-Ro/SS-A antibodies. Schirmer’s test was positive and salivary gland scintigraphy revealed severely 
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tions, she was diagnosed with severe PH associated with primary Sjögren’s syndrome. Her dyspnea symptom was much improved with 
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Case

A 65-year-old female was presented with dyspnea on exertion 
(New York Heart Association, NYHA class III) for over a period of 1 
year. For 5 years, she had complained of dry mouth, intermittent dry 
eye, and gritty feeling under the eyelids. However, she did not have 
Raynaud’s phenomenon or parotid swelling. She denied taking an-
orexiants or other drugs. Further, she did not have any sort of family 
history. 

Blood pressure, pulse rate, and respiration rate were 114/78 mm 
Hg, 92 per minute, and 24 per minute, respectively. Cardiovascular 
examination revealed a grade 2/6 systolic murmur in the left low 
parasternal area, a more accentuated P2 than A2, and both jugular 
veins that are both slightly distended. 

Laboratory exam disclosed polyclonal hypergammaglobulinemia 
identified by slightly increased total protein (8.2 g/dL, normal 6.5-8.1 
g/dL) and gamma globulin (22.4%, normal 11.1-18.8%). Autoanti-
body tests showed positive results for anti-nuclear antibodies (1 : 
640, speckled, anticytoplasmic antibody: positive), rheumatoid fac-
tors (57.10 IU/mL, normal <14 IU/mL), and anti-Ro (SSA) antibodies 
(3+), while anti-neutrophil cytoplasmic antibodies (ANCA), anti-
bodies to La (SSB), double stranded DNA, Sm, ribonucleoprotein 
(RNP), topoisomerase-I (Scl-70), histidyl-tRNA synthetase (Jo-1) 
were negative. Antibodies to cardiolipin and lupus anticoagulant 
were also negative. Serum complements protein levels were all 
slightly decreased (C3 87.0 mg/dL, normal 90-180 mg/dL; C4 7.2 
mg/dL, normal 10-40 mg/dL; CH50 21.6 U/mL, normal 34-71 U/mL). 
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Anti-human immunodeficiency virus antibodies, hepatitis B virus 
antigen and antibodies, and anti-hepatitis C antibodies were all 
negative. Erythrocyte sedimentation rate was increased (42 mm/
hour, normal 0-20 mm/hour). Hemoglobin, white blood cell and 
platelet counts, and urine test were within normal limits. N-termi-
nal pro B-type natriuretic peptide level was 1469.1 pg/mL (normal 
0-125 pg/mL). Creatinine kinase-MB and troponin-I were also with-
in normal limits. Arterial blood gas analysis in room air showed pH 
7.44, pO2 78 mm Hg, and pCO2 34 mm Hg. 

Pulmonary function test revealed normal ventilatory pattern with 
normal CO diffusion capacity. Chest X-ray demonstrated grossly 

normal lung fields with a mildly enlarged right ventricle. Electrocar-
diogram showed tall, peak P waves in lead II, III, and aVF, suggesting 
right atrial enlargement. Transthoracic echocardiography showed 
a mildly enlarged and thick right ventricle, hypokinetic right ventric-
ular free wall, grade II tricuspid regurgitation, and peak tricuspid re-
gurgitation jet velocity of 4.64 m/s with an estimated right ventricu-
lar systolic pressure (RVSP) of 91.1 mm Hg (Fig. 1A and B). Trans-
thoracic and transesophageal echocardiography excluded any other 
congenital, valvular, and myocardial diseases. Right heart catheteriz-
ation also revealed severe PH. Pulmonary artery pressure was 74/27 
mm Hg (mean 46 mm Hg) with a pulmonary capillary wedge pres-

Fig. 2. Pulmonary artery pressure tracing right heart catheterization shows severe pulmonary arterial hypertension.

Fig. 1. Initial transthoracic echocardiography demonstrates a dilated right ventricle (RV) and a slightly compressed left ventricle (LV) with a flattened ven-
tricular septum (A and B). After 6 months of treatment, a follow-up exam shows that the RV cavity was decreased in size and the ventricular septum is de-
viated to the RV normally (C and D). RA: right atrium, LA: left atrium.
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sure of 7 mm Hg (Fig. 2). Cardiac index was calculated as 2.27 L/min/
m2 and pulmonary vascular resistance was 11 Wood units. Elevated 
pulmonary artery pressure was not significantly decreased with 
adenosine infusion. Chest computed tomography and lung perfu-
sion scan did not show abnormal findings compatible with pulmo-
nary embolism. Schirmer’s test was positive. Salivary gland scintig-
raphy disclosed severely decreased tracer uptakes in both parotid 
and submandibular glands. 

Considering her clinical, laboratory, cardiologic, imaging findings 
and the Revised International Classification Criteria for Sjögren’s 
Syndrome by the American-European Consensus Group,12) she was 
clearly diagnosed with severe PH associated with primary Sjögren’s 
syndrome. She was treated with 62.5 mg endothelin receptor an-
tagonist (Bosentan®) twice a day for the initial month and 125 mg 
twice a day for the following months, 200 mg hydroxychloroquine 
twice a day, 50 mg azathioprine twice a day, and topical corticoste-
roid and sodium hyaluronidate eye drops. A follow-up transthoracic 
echocardiography after 6 months of treatment showed somewhat 
improved right ventricle contractility and decreased estimated 
RVSP (65.5 mm Hg) compared to the initial exam (Fig. 1C and D). 
Equally, her dyspnea symptom was much improved and uneventful-
ly, she is being followed up at an outpatient clinic.

Discussion

Sjögren’s syndrome is a chronic inflammatory autoimmune dis-
ease characterized by lymphocytic infiltration at the exocrine glands 
and at other extraglandular sites resulting in the dryness of the 
mouth and eyes. The disease predominantly affects women in the 
fourth and fifth decades of life, with a female to male ratio of 9 : 1. It 
can be either primary or secondary to another CTD, most commonly 
rheumatoid arthritis. Clinical manifestations of the disease vary from 
exocrinopathy, such as salivary or ocular involvement (keratocon-
junctivitis sicca), less commonly respiratory tree or gastrointestinal 
tract involvement to systemic extraglandular manifestations, such 
as arthritis, Raynaud’s phenomenon, lung, kidney involvement, vas-
culitis, or lymphoma.13) Among them, pulmonary manifestations in 
primary Sjögren’s syndrome include a variety of diffuse interstitial 
lung disease, airway disease, lymphoma, pseudolymphoma, amy-
loidosis, pleural involvement, vasculitis, and PH.1) PH is associated 
with several CTDs, most commonly with scleroderma,2) its limited 
cutaneous variant, the Calcinosis, Raynaud phenomenon, Esopha-
geal dysmotility, Sclerodactyly, Telengiectasis (CREST) syndrome,3)4) 
mixed connective tissue disease (MCTD),5) and systemic lupus ery-
thematosus (SLE).6)7) However, the prevalence of PH in primary Sjö-
gren’s syndrome is rare throughout the world and there has been no 
case report in Korea until now.

The pathogenesis of PH in primary Sjögren’s syndrome is uncer-
tain; however, it is thought result from vasculitis with prolonged va-
sospasm followed by structural vessel remodeling, eventually lead-
ing to the irreversible thrombotic obstruction of pulmonary arte-
rioles.1) Launay et al.11) revealed that compared with primary Sjög-
ren’s syndrome patients without pulmonary artery hypertension 
(PAH), primary Sjögren’s syndrome patients with PAH experienced 
Raynaud phenomenon, cutaneous vasculitis, and interstitial lung 
disease more frequently. They were more likely to have anti-nucle-
ar, anti-Ro/SSA, and anti-RNP autoantibodies, as well as positive 
rheumatoid factors and hypergammaglobulinemia. These data im-
ply that systemic vasculopathy, B-cell activation, and autoimmuni-
ty are involved in the pathogenesis of PAH associated with primary 
Sjögren’s syndrome, supporting that immunosuppressants play a 
vital role in the treatment of PAH in primary Sjögren’s syndrome.11)

In the treatment of PAH associated with primary Sjögren’s syn-
drome, there has been no best treatment strategy due to the small 
number of accumulated cases. However, taking into consideration 
the facts that PAH is the main mechanism of CTD-PH, and that his-
topathological similarities and shared pathogenic mechanisms ex-
ist between idiopathic PAH and PAH associated with connective tis-
sue disease (CTD-PAH), treatment for idiopathic PAH may be appli-
cable to CTD-PAH.11)14) Oxygen should be supplemented if hypoxemia 
exists, and diuretic therapy may be used to reduce the right ventric-
ular preload. Long-term anticoagulant associated with improved 
survival in idiopathic PAH15) can be applied, although its efficacy has 
not been documented in patients with PAH due to other causes, in-
cluding CTDs.14) Effective pulmonary vasodilators should be admin-
istered to reduce the afterload on the right heart. Calcium-channel 
blockers should be used for responders to short-acting vasodilator 
challenge test during right cardiac catheterization. However, it is 
well-documented that this therapy is effective in less than 10% of 
patients with idiopathic PAH. Furthermore, in patients with CTD-PAH, 
the percentage of non-responders to calcium-channel blockers is 
higher than that in patients with idiopathic PAH.16) Several drugs 
targeting the mechanism of PAH have been developed. Prostacyclin 
analogues, such as Epoprostenol, Treprostinil, Iloprost, which are 
potent vasodilators, can be used. Endothelin receptor antagonists, 
such as Bosentan and Ambrisentan, can also be applied by the fact 
that endothelin, which has powerful vasoconstrictive effects is in-
creased in PAH. Bosentan was approved in the EU and the USA for 
the treatment of idiopathic PAH and CTD-PAH in patients who have 
NYHA class III dyspnea. The third is nitric oxide pathway targeted 
therapy. Phosphodiesterase-5 inhibitors, such as Sildenafil and Var-
denafil, block the degradation of cyclic guanosine monophosphate, 
which is the second messenger in nitric oxide-induced pulmonary 
vasodilation.11)14) In addition to these standard PAH therapies, cor-
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ticosteroids and/or other immunosuppressants would also be used 
in CTD-PAH, considering that immune or inflammatory mechanisms 
play an important role in the genesis or progression of PAH, par-
ticularly in CTD-PAH.17) Pulse steroid therapy in PAH associated with 
MCTD has been suggested to be effective, resulting in the improve-
ment of hemodynamic parameters and dyspnea functional class.18) 
Furthermore, it was proved that intermittent pulse therapy with cy-
clophosphamide was effective in mild to moderate PAH associated 
with SLE.19)

Although there had been no available randomized controlled data 
with regard to PAH associated with other CTDs, Launay et al.11) sug-
gested the treatment algorithm of PAH associated with primary 
Sjögren’s syndrome. They proposed that initial immunosuppressive 
therapy (cyclophosphamide or azathioprine) should be taken in pa-
tients with NYHA class I/II dyspnea and immunosuppressive therapy; 
additionally, standard PAH therapy (endothelin receptor antago-
nists, phosphodiseterase-5 inhibitors or prostanoids) should be given 
to patients with NYHA class III/IV dyspnea. 

The long term prognosis in the majority of patients with CTD-PAH 
is known to be worse than that in patients with idiopathic PAH. In 
addition, the survival rates in patients with PAH associated with pri-
mary Sjögren’s syndrome were also poor, according to the accu-
mulated data. Therefore, accurate diagnosis and early effective 
treatment with immunosuppressants and/or standard PAH therapy 
are very important in patients with PAH associated with primary 
Sjögren’s syndrome. 
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