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Abstract 

 Pulmonary hypertension (PH) is a clinical syndrome that is subdivided into five 

groups according to the World Health Organization (WHO) classification, based largely on 

hemodynamic and pathophysiologic criteria.  WHO Group 1 PH, termed pulmonary arterial 

hypertension (PAH) can be idiopathic, heritable, or associated with a variety of conditions.  

Connective tissue diseases (CTD) make up the largest portion of these associated conditions, 

most commonly systemic sclerosis (SSc), followed by mixed connective tissue disease and 

systemic lupus erythematous.  These etiologies (namely SSc and Lupus) have been grouped 

together as connective tissue disease-associated PAH, however emerging evidence suggests 

they differ in pathogenesis, clinical course, prognosis, and treatment response.  There is an 

autoimmune element to PAH pathophysiology even in the non-CTD-PAH.   

The etiology of PAH involves in part endothelial cell and vascular smooth muscle 

cell dysfunction.  The dysregulated immune mechanisms underlying the disease pathogenesis 

of SSc and SLE may contribute to the known immunologic and inflammatory factors at play 
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in the development of PAH.  The difference in survival rates and the fact that clinical studies 

suggest more benefit of immunomodulatory therapies in SLE-PAH compared to SSc-PAH 

suggest that there may be differences in the etiology and course of the immunologic component 

of PAH in these two conditions.  More research is needed into the mechanisms underlying the 

development of the different CTD-associated PAH, accurate screening methods, and targeted 

therapies.  SLE- and SSc- associated PAH behave differently and it is best if they are studied 

separately as their prognosis and response to therapies including the risk/benefit ratios of such 

therapies may be different. 

Tables 

Table 1: 

Lupus 
 Pulmonary Arterial Hypertension 
 Interstitial Lung disease 
 Lupus Pneumonitis 
 Pulmonary Emboli 
 Alveolar Hemorrhage 
 Organizing Pneumonia 
 Pleuritis 
 Pleural effusion 
 Diastolic dysfunction 
 Valvular pathology 
 Shrinking Lung Syndrome 

Scleroderma 
 Pulmonary Arterial Hypertension 
 Interstitial Lung Disease 
 Recurrent aspiration 
 Pulmonary venoocclusive disease 
 Pulmonary capillary hemangiomatosis 
 Pulmonary Emboli 
 Diastolic LV dysfunction 
 Myocardial fibrosis 
 Increased lung cancer risk 
 Rarely LV systolic dysfunction 
 Pleural effusions are uncommon 

 
 

 

 

 

 

 

 

 



 3 

Table 2:  Summary table of differences between SSc-PAH and SLE-PAH (with respect to the areas considered in 
this review) 

 Systemic Sclerosis Systemic Lupus 
Erythematosus 

Estimated Prevalence in the United States 
(per 100,000) 

20-30 20 -200 

Prevalence of PAH 7% - 12% of SSc 
patients 

1% - 5% of SLE patients 

% of CTD-PAH 60% - 80% 15% - 20% 
Age of onset of CTD-PAH 60 - 65 years 40 - 45 years 
% of CTD with positive anti-U1 RNP§ 2% - 14% 20% - 40% 
Association with CTD disease activity No Yes 
Clinical course of CTD-PAH Progressive Variable and unpredictable 

Response to immunosuppressants No Potentially Yes* 
Prognosis, 3-year survival on PAH therapy 50%-60% 75%-85% 

*:  when / if responds to immunosuppressants, long-term response is not known, and likely only transient. 
§:  anti-U1 RNP antibody is associated with PAH incidence, and with better survival in PAH. 
PAH:  pulmonary arterial hypertension.  SSc:  Systemic Sclerosis (scleroderma).  SLE:  Systemic Lupus 
Erythematosus.  CTD:  Connective tissue disease. 
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Table 3: ACR/EULAR* Classification Criteria for Systemic Sclerosis (2013)  
Item Sub-item(s) Weight/score 

Skin thickening of the fingers of 
both hands extending proximal 
to the metacarpophalangeal 
joints (sufficient criterion) 

– 9 

Skin thickening of the fingers 
(only count the higher score) 

Puffy fingers 
 
 
 
Sclerodactyly of the fingers 
(distal to the 
metacarpophalangeal joints but 
proximal to the proximal 
interphalangeal joints) 

2 
 
 
 

4 

Fingertip lesions (only count the 
higher score) 

Digital tip ulcers 
 
Fingertip pitting scars 

2 
 

3 
 

Telangiectasia – 2 
Abnormal nailfold capillaries – 2 
Pulmonary arterial hypertension 
and/or interstitial lung disease 
(maximum score is 2) 

Pulmonary arterial hypertension 
 
Interstitial lung disease 

2 
 

2 
Raynaud's phenomenon – 3 
SSc-related autoantibodies 
(anticentromere, anti–
topoisomerase I [anti–Scl-70], 
anti–RNA polymerase III) 
(maximum score is 3) 

Anticentromere 
Anti-topoisomerase I 
Anti-RNA polymerase III 

3 
3 
3 

*ACR/EULAR:  American College of Rheumatology / European League Against Rheumatism 
The total score is determined by adding the maximum weight (score) in each category. Patients with a total score 
of ≥9 are classified as having definite systemic sclerosis. These criteria are applicable to any patient considered 
for inclusion in a systemic sclerosis study. The criteria are not applicable to patients with skin thickening sparing 
the fingers or to patients who have a scleroderma-like disorder that better explains their manifestations (eg, 
nephrogenic sclerosing fibrosis, generalized morphea, eosinophilic fasciitis, sclerodema diabeticorum, 
scleromyxedema, erythromyalgia, porphyria, lichen sclerosis, graft-versus-host disease, diabetic 
cheiroarthropathy).  Used with permission. 
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Table 4: SLICC* Classification Criteria for Systemic Lupus Erythematosus (2012)  
Clinical Criteria Immunologic Criteria 
 Acute cutaneous lupus including lupus 

malar rash (NOT malar discoid) 
 Chronic cutaneous lupus 
 Oral ulcers 
 Non-scarring alopecia (diffuse thinning 

or hair fragility with visible broken 
hairs) 

 Synovitis involving two or more joints, 
characterized by swelling or effusion 
OR tenderness in 2 or more joints and 
30 minutes or more of morning 
stiffness. 

 Serositis 
 Renal 
 Neurologic 
 Hemolytic anemia 
 Leukopenia (< 4000/mm3 at least once) 

OR Lymphopenia (< 1000/mm3 at least 
once) 

 Thrombocytopenia (<100,000/mm3) at 
least once 

 

 ANA above laboratory reference range 
 Anti-dsDNA antibody above laboratory 

reference range, except ELISA (> 2x 
laboratory reference range) 

 Anti-Sm antibody 
 Antiphospholipid antibody: any of the 

following 
o lupus anticoagulant 
o false-positive RPR 
o medium or high titer 

anticardiolipin (IgA, IgG or 
IgM) 

o anti-β2 glycoprotein I (IgA, IgG 
or IgM) 

 Low complement: C3, C4, or CH50 
 Direct Coombs test in the absence of 

hemolytic anemia 

*Systemic Lupus International Collaborating Clinics 
For classification as SLE, need > 4 criteria, at least one clinical and at least one immunologic laboratory criteria 
OR biopsy proven lupus nephritis with positive ANA or anti-dsDNA. Criteria are cumulative and need not be 
present concurrently.  Used with permission. 
 

 

 

 


