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ABSTRACT
Severe pulmonary arterial hyperten-
sion (PAH) is rarely observed as the 
initial manifestation of systemic lupus 
erythematosus (SLE), and the diagno-
sis is often delayed. Here we present 
the case of a 32-year-old woman with 
severe PAH as the initial manifestation 
of SLE, who was successfully treated 
with mycophenolate mofetil and cy-
closporine. This case offered the op-
portunity to critically review the epide-
miology data, predictive markers, and 
pathogenic pathways of SLE-associat-
ed PAH (SLE-PAH) in relation to the 
currently available therapeutic options 
and to the main clinical trials of the 
last 10 years focused on the treatment 
of SLE-PAH. Mycophenolate mofetil 
and cyclosporine – currently used in 
the maintenance phase of the disease 
in certain clinical settings – should be 
considered, as an alternative to cyclo-
phosphamide, in future clinical trials 
aimed at evaluating the most effective 
treatment of SLE-PAH at presentation.

Introduction
Pleuro-pulmonary manifestations of 
systemic lupus erythematosus (SLE)af-
fect 4–5% of patients at presentation (1) 
and include – besides the more common 
pleural effusions and pulmonary infec-
tions – alveolar haemorrhage, shrinking 
lung syndrome, diffuse interstitial lung 
disease, pulmonary embolism, acute 
reversible hypoxemia and systolic pul-
monary arterial hypertension (PAH) (1, 
2). PAH is defined as a mean pulmonary 
arterial pressure (mPAP) ≥25 mmHg by 
right heart catheterisation, and can be 
classified as “pre-capillary” or “post-
capillary”, depending on whether pul-
monary artery wedge pressure is ≤15 
mmHg or ≥15 mmHg, respectively (3). 
In this second case, PAH is usually due 

to left-heart diseases. Since pre-capil-
lary PAH is the form strictly associated 
to SLE-histopathological changes af-
fecting lung small vessels, we will refer 
hereafter to PAH to indicate exclusively 
pre-capillary PAH.
SLE-associated PAH (SLE-PAH) is a 
rare condition (4), being an uncommon 
cause of death after cardiovascular dis-
ease, infection, renal failure and non 
Hodgkin lymphoma in western coun-
tries (5). It usually occurs after 3.2 years 
(mean time) from the disease onset (6) 
and the diagnosis of this life-threatened 
complication is often delayed, due to its 
rarity and insidious onset (1). Indeed, 
more than 40% SLE-patients with early 
PAH are asymptomatic (7), while in the 
remaining patients the symptoms (dysp-
nea, fatigue, impaired exercise toler-
ance, chest pain, non productive cough, 
oedema) mimic other more frequent 
types of SLE lung involvement, such as 
pleural effusion, pericardial effusions or 
interstitial lung disease (1, 8).
Here we report the case of a young 
female who presented PAH as almost 
the only manifestation of SLE at pres-
entation. She was successfully treated 
with mycophenolate mofetil and cyclo-
sporine as first line therapy. 

Clinical case
A 32-year-old woman of Moroccan ori-
gin was admitted to the Internal Medi-
cine Department for a severe PAH of 
unknown origin. The patient had no 
history of cardio-vascular risk factors, 
evidence of portal hypertension or con-
genital heart disease. She had always 
enjoyed good health until 2 months 
before, when she started to experience 
generalised arthralgias, continuous-re-
mittent fever and increasing weakness. 
After one month, she was admitted to a 
cardiology department due to the sud-
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den onset of exertional dyspnea, chest 
pain and palpitations. A trans-thoracic 
echocardiogram revealed enlargement 
and overload of the right heart, dilata-
tion of the inferior vena cava >22 mm, 
severe tricuspid regurgitation, an esti-
mated pericardial effusion of 200–500 
ml, an estimated systolic pulmonary 
arterial pressure (sPAP) of 90 mm Hg, 
a tricuspid annular plane systolic ex-
cursion of 22 mm and normal systolic 
function (EF 60%). Right heart cardiac 
catheterisation revealed a sPAP of 76 
mm Hg and mPAP of 52 mmHg. Pul-
monary embolism was excluded by 
computed tomography pulmonary an-
giogram; chest x-rays demonstrated 
cardiomegaly and signs of pulmonary 
congestion; chest high resolution com-
puted tomography (HCT) revealed bi-
lateral axillary lymphadenopathy (2 cm 
enlarged), interstitial lung involvement 
with ground-glass high-density areas, 
pulmonary congestion, enlargement of 
the mediastinum, bilateral pleural effu-
sions and significant pericardial effu-
sion (Fig. 1); a marked hypergamma-
globulinaemia (IgG: 4700 mg/dl) was 
also recorded. A reduction of forced 
vital capacity (FVC) (83%), forced ex-
piratory volume in one second (79%) 
and diffuse lung capacity for carbon 
monoxide (DLCO) (62%), measured 
by single-breath standard technique, 
was also observed. 
She was given calcium antagonists 
(amlodipine 20 mg/die), angiotensin re-
ceptor blockers (losartan 100 mg/die), 
enoxaparin sodium (fractionated hepa-
rin 4.000 UI/die), an endothelin recep-
tor inhibitor (bosentan 250 mg/die) and 
phosphodiesterase inhibitor (sildenafil 
60 mg/die), and transferred to the Inter-
nal Medicine Department in view of the 
elevated anti-nuclear antibodies (ANA) 
titer and hence the suspicion of an auto-
immune disease.
On admittance, clinical examination 
showed her to be 163 cm tall, weight 75 
kg, with a body temperature of 38.5°C, 
blood pressure 145-90 mm Hg and ir-
regular pulse, at 120 bpm. She present-
ed a grade III systolic heart murmur and 
sour breath sound. There was painless 
hepatomegaly (2 cm below right costal 
margin) and splenomegaly (1 cm below 
the left one). Laboratory tests confirmed 

polyclonal hypergammaglobulinaemia 
(45.99% of 93 g/L of total protein). Al-
bumin concentration was 26 g/L. Eryth-
rocyte sedimentation rate (ESR) and 
C-reactive protein (CRP) were 78 mm 
and 22.2 mg/L respectively. Haemo-
globin was 105 g/L and platelet count 
was 136x109/L. 24-hr urine collection 
showed proteinuria (2.2 g/ 24 hr); ANA, 
anti-dsDNA, anti-SSA, anti-Sm and 
anti-RNP were positive, whereas an-
tiphospholipid antibodies (Abs), lupus 
anticoagulant and rheumatoid factor 
were negative. High levels of N-termi-
nal pro-brain-natriuretic peptide (NT-
proBNP) and D-dimers were detected. 
Liver and renal function were normal 
(Table I). Hepatitis virus tests were also 
negative. She was classified as NYHA 
functional class III, and a diagnosis of 
SLE was established with a total SLE-
DAI score of 21 (0-150) (fever, arthri-
tis, pleuritis, pericarditis, haematuria, 
proteinuria, complement consumption, 
increased anti-dsDNA Abs) and a physi-
cian’s global assessment score of 3.
To improve her cardio-pulmonary func-
tions, in addition to sildenafil and bosen-
tan, epoprostenol (iloprost 0.05 mg/kg 
for 5 days) was added, while corticoster-
oid cyclophosphamide-based immuno-
suppressive therapy was proposed. This 
regimen was refused by the young pa-
tient after she was informed about drug-
related infertility. Therefore, besides 
corticosteroids (prednisolone; initial 
dose 1 mg/kg/die), therapy with cyclo-
sporine (150 mg/die) and mycopheno-
late mofetil (1g/die) was started. After 
five days of treatment, her condition im-
proved; she was reclassified as NYHA 
functional class II and discharged on the 
ninth day with a bi-monthly follow-up 
programme. After 14 days, estimated 
sPAP had decreased to 62 mm Hg, and 
FVC/DLCO increased to 94% of their 
predictive value. NT-ProBNP, ESR and 
CRP decreased to 1225 pg/ml, 59 mm 
and 14 mg/L respectively. Finally, her 
total SLEDAI score was 16 (pleuritis, 
pericarditis, haematuria, proteinuria, 
complement consumption, increased 
anti-dsDNA Abs) and a physician’s 
global assessment score of 2.
After a 6- month therapy, her estimated 
sPAP was 69 mmHg and a chest HCT 
scan showed a reduction of the ground-

glass high-density pattern and of peri-
cardial effusion (Fig. 1b). Because of 
the persistence of a moderately high 
sPAP, mycophenolate mofetil was in-
creased to 2 g/die. After 6 more months 
(one-year treatment), sPAP (by cardiac 
catheterisation) had further decreased 
to 48 mmHg (vs. 76 at diagnosis) with 
mPAP of 32 mmHg (vs. 52 at diagnosis). 
A disappearance of the ground-glass 
high-density pattern and pericardial ef-
fusion was also observed (Fig 1, c). 

Discussion
This case is noteworthy from both the 
clinical and therapeutic standpoints, in 
that severe pulmonary hypertension 
with minimal SLE disease was present 
at onset, while a prompt improvement 
of the PAH was observed following 
first line cyclosporine/ mycophenolate 
mofetil-based therapy.
After suffering a two-month period of 
flu-like symptoms (arthralgias, vague 
muscle weakness) the patient was di-
agnosed with PAH, established accord-
ing to the world-wide accepted criteria 
for PAH (3). Indeed, her mPAP, meas-
ured by right heart catheterisation, was 
markedly higher (52 mmHg) than the 
25 mmHg established for a diagnosis 
of PAH (3) and 30 mmHg for a diagno-
sis of SLE-PAH (9).
The diagnosis of SLE was then made 
according to the American College of 
Rheumatology criteria (1997) on the 
basis of arthritis, the presence of high 
titers of ANA, anti-dsDNA, a non-
nephrotic proteinuria (>0.5 g/24hr and 
<3.5 g/24hr) and pleural/pericardial   
effusions. 

PAH: epidemiological and clinical 
considerations
According to the WHO classification, 
SLE-PAH can be included in group I 
PAH, namely connective tissue disease 
(CTD)-associated PAH (CTD-PAH) 
(3). In Western countries, the preva-
lence of CTD-PAH is comparable to 
that of idiopathic PAH (50.7 vs. 46.2, 
respectively) (10). The most frequent 
CTD associated with PAH are mixed 
connective tissue disease (MCTD) and 
systemic sclerosis (SSc), with a preva-
lence ranging between 5–14% (11) 
and 2.6–12.3% (12, 13) respectively. 
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More rarely, PAH occurs in primary 
Sjögren’s syndrome (14), rheumatoid 
arthritis (15), anti-phospholipid syn-
drome (16), polymyositis/dermatomy-
ositis (17) and SLE (9, 18). 
Based on data obtained with cardiac 
catheterisation, the gold standard for 
the diagnosis of PAH, the SLE-PAH 
prevalence has been estimated to range 
between 0.005 to 14% (9, 18, 19). This 
wide range of reported percentages may 
be due to different cut-offs (mmHg) 
adopted for the diagnosis in the differ-
ent studies – i.e. 25 mmHg (10, 20, 21) 
vs. 30 mmHg (8, 22) – and/or different 
patients ethnicity (8, 20, 22, 23). In-
deed, the reported SLE-PAH prevalence 
in Western countries, Korea and China 
was 0.005 (4), 5 (22), and 23.3% (8), 
respectively, with a higher overall PAH 
prevalence in Asiatic than in Western 
countries. Finally, regarding the SLE-
PAH prevalence in Africans (like our 
patient), no definitive data are avail-
able. Even so, a US study of 2967 pa-
tients with PAH (24), showed a higher 
prevalence of SLE-PAH (31.8%) than 
SSc-PAH (10.9%) in African Ameri-
cans as opposed to Caucasians, (SSc-
PAH, 83.9% vs. SLE-PAH, 37.4%), in 
line with the more aggressive course of 
SLE in Africans.
The peculiar clinical presentation in 
this patient parallels that in the patient 
reported by Kawamura et al. (25), who 

had SLE-PAH with minimal lupus 
activity at the onset. Both cases are 
at variance with the majority of large 
cohort studies, that indicate that PAH 
commonly occurs after a mean time 
of 3.2 years following the diagnosis of 
SLE (6). Another peculiar aspect of the 
present case is the presence of signifi-
cant pleural effusions at onset, whereas 
in SLE-PAH less abundant pleural ef-
fusions are most commonly detected 
(26). On the other hand, our patient’s 
sex, age and NYHA functional class 
are in line with the data reported in the 
literature, that describe a strong pre-
dilection of PAH for women (89%), a 
mean age of 34 years at presentation 
(21) and most commonly the NYHA 
functional class III at presentation (10). 

Pathogenesis of SLE-PAH
The definition of specific PAH patho-
genic pathways leading from a revers-
ible to an irreversible vasoconstriction, 
along with the corresponding key points 
for therapeutic intervention, are illus-
trated in Fig. 2. Depending on the SLE 
clinical setting, different events have 
been considered to trigger endothelium 
damage leading to PAH. These include 
i) autoimmune vasculitides, ii) throm-
boembolic events, and iii) an increased 
vasoconstrictors/-dilators ratio. 
The prominent role of immunological 
events in the endothelial damage is sup-

ported by the response to immunosup-
pressive therapy in the earliest phase of 
SLE-PAH; the presence of an abundant 
lymphocyte/macrophage infiltrate in 
the affected vessel walls (9); the higher 
percentage of anti-RNP Abs (49.2% of 
SLE-PAH patients vs. 20% of SLE pa-
tients without PAH) (8); the rheumatoid 
factor positivity (50% of SLE-PAH pa-
tients vs. 12.1% of SLE patients without 
PAH, p=0.02) (6); and/or possibly the 
presence of anti-endothelial cells Abs 
(AECA) (27). Thromboembolic events, 
too, contribute to small-vessel damage 
(28), as indicated by the common pres-
ence of anti-cardiolipin Abs (87.5% of 
SLE-PAH vs. 36.4% of SLE patients 
without PAH, p=0.008) (6) and anti-
phospholipids Abs (80% of SLE-PAH 
vs. 36% of SLE patients without PAH; 
p<0.05) (29). It should be noted, how-
ever, that even anti-phospholipids Abs 
can trigger an inflammation, regardless 
of their ability to induce thromboem-
bolic events. Indeed, recent findings 
have shown that anti-phospholipids 
Abs/anti-β2GPI Abs can bind endothe-
lial cells and monocytes by specifi-
cally targeting a multiproteins signaling 
complex composed of toll-like receptor 
(TLR)-4 and annexin 2 (or by TLR-
2 and its co-receptor CD14) (30, 31), 
which ultimately activate a number of 
intracellular pathways, namely tumour 
necrosis factor receptor-associated fac-
tors (TRAFs) (32), interleukin-1 recep-
tor-associated kinases (IRAKs) (32), 
and “nuclear factor kappa-light-chain-
enhancer of activated B cells” (NF-kB) 
(30). These pathways are also involved 
in the pathogenesis of SLE and are cur-
rently being investigated for therapeu-
tic purposes (33). Finally, endothelium 
damage is favoured by the increased 
vasoconstrictors/-dilators ratio, as dem-
onstrated by the increased serum levels 
of endothelin-1 (34).
The above mentioned noxae will ulti-
mately lead to irreversible changes in 
and around small vessels referred to 
as vascular remodeling (Fig. 2) (1, 35, 
36). Some of these histological chang-
es are very similar to those observed 
in SSc (1), indicating a final pathway 
leading to a non-responsive PAH either 
in SLE or SSc. Even so, the intimal fi-
brous thickening that is frequently de-

Fig. 1. A) Chest HCT scan showing the persis-
tence of abundant pericardial effusions (continu-
ous arrow) and a residual layer of pleural effu-
sions (dotted arrows). Note the interstitial lung 
involvement shown by ground-glass high-den-
sity areas (slashed-dotted arrows). Chest HCT 
after 6 (B) and 12 (C) months treatment showed 
a progressive resolution of the “ground-glass 
high-density area” and of pleural and pericardial 
effusions. 
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tected in SSc-PAH pulmonary biopsies 
(35) is rarely seen in SLE-PAH, and 
justifies the different prognosis (10), 
higher survival (47% in SSc-PAH and 
75% in SLE-PAH at 3 years) (37) and 
response rate to therapy in SLE-PAH 
than in SSc-PAH (13). 
Whether interstitial lung disease (ILD), 
in addition to endothelial lesions, might 
have contributed to PAH in our patient 
deserves some comment in the light of 
the ground-glass high-density pattern 
detected by chest HTC at diagnosis. 
Firstly, a similar radiological pattern 
may also be generated by interstitial 
inflammation or edema, associated to 
partial alveoli collapse. Secondly, these 
changes are more likely to occur in this 
acute phase of the disease. Finally, the 
disappearance of this radiological pat-
tern after 12 months of therapy makes 
ILD unlikely, as this usually progresses 
to pulmonary fibrosis.

Predictor markers in SLE-PAH 
Indirect evidence for ongoing endothe-
lial damage in SLE-PAH includes the 
increased serum expression of vascular 
endothelial growth factor, endothelin-1, 
P-selectin and lipoprotein-associated 
phospholipase A2 (38). Their serum 
levels and the levels of auto-Abs as-
sociated to SLE-PAH, along with clini-
cal manifestations, have been inves-
tigated as potential markers of PAH, 
considering that initial events leading 
to endothelium damage often occur in 
asymptomatic patients. As a result of 
these investigations, the positive pre-
dictor factors identified were anti-phos-
pholipids Abs (29), anti-U1-RNP Abs 
(7), rheumatoid factor (6), high levels 
of endothelin-1 (34) and the presence 
of Raynaud phenomenon (7, 29). By 
contrast, disease duration, ESR and 
anti-dsDNA titer were not found to be 
significantly associated with PAH (6).
Thus, the only predictive factor present 
in our SLE patient was the presence of 
anti-U1-RNP Abs (240 UI/ml), often 
observed in MCTD, which is frequently 
associated to PAH. Indeed, the diagno-
sis of MCTD was considered but ruled 
out, because i) the anti-U1- RNP Abs 
titers were moderately high, ii) hands 
edema (sausage-like fingers) or acro-
sclerosis were lacking, iii) there was no 

clinical and laboratory evidence sug-
gestive for myositis and/or SSc (anti-
CENP and anti-topoisomerase Ab were 
also negative) (39, 40), and iv) there 
was renal involvement with pericardial 
and pleural effusions. These organ/tis-
sues involvements have been rarely, if 
at all, observed in MCTD (41).

Therapeutic perspective
The pathogenic mechanisms described 
indicate the most appropriate key points 
for therapeutic intervention (Fig. 2). 
Cyclophosphamide blocks auto-Abs 
production and inhibits lymphocytes 

proliferation; corticosteroids inhibit 
NF-kB, IRAKs and TRAFs-dependent 
intracellular signalling; vasodilators 
(bosentan, sildenafil, prostanoids, cal-
cium antagonists) counteract vaso-
constrictors, thus limiting vascular re-
modeling (36); anticoagulants prevent 
thrombotic events in the context of an 
anti-phospholipids syndrome.
In addition to the above-mentioned 
drugs, preclinical studies report inter-
esting data on the action of mycopheno-
late mofetil and cyclosporine and their 
potential mechanisms to counteract 
PAH. In mice, mycophenolate mofetil 

Table I. Laboratory data of the PHA-SLE patient at admission.

Analysis		  Values (IS)	 Normal ranges

Haematochemical	 Erythrocytes	 4.1 x 1012/L	 (4.00-5.20)
	 Leukocytes	 4.4 x 109/L	 (3.54-9.06)
	 Haemoglobin	 105.0 g/L	 (120-158)
	 Hematocrit	 0.3 	 (0.354-0.444)
	 Platelet count	 136 x 109/L	 (165-415)
	 Creatinine	 78.6 μml/L	 (44-80)
	 Urea nitrogen	 4.3 mml/L	 (2.5-7.1)
	 Glucose	 5.6 mml/L	 (3.6-5.3)
	 AST	 13 U/l 	 (15-37)
	 ALT	 8 U/l	 (12-78)
	 LDH	 227.0 U/l 	 (84-246)
	 Total bilirubin	 9.4 μml/L	 (5.1-22)
	 Albumin	 26 g/L	 (40-50)
	 ESR	 78 mm/1h	 (1-20)
	 CRP	 22.2 mg/L	 (<10)
	 NT-proBNP	 1775 ng/L	 (<125 up to 75 years)
	 Troponin T	 <0.015 μg/L	 (0-0.01)
	 D-dimers	 3778ng/mL	 (<300)
	 PT 	 12.7 s	 (12.7-15.4)
	 PTT ratio	 28.2 s	 (26.3-39.4)
	 Fibrinogen	 3.8 g/L	 (2.33-4.96)
	 Gamma-globulins	 49.4%	 (11.0-20.0)	  
		  46 g/L	 (7-17)
	 Total protein	 93 g/L	 (67-86)
	 C3	 0.9 g/L	 (0.83-1.77)
	 C4	 0.2L	 (0.16-0.47)

Urine	 pH	 6	
	 Glucose	 0 mg/dl	 (0-10)
	 Protein	 200 mg/dl	 (0-0)
	 Haemoglobin	 1 mg/dl	 (0-10)
	 Ketones	 0 mg/dl	 (negative)
	 Bilirubin	 0 mg/dl	 (negative)
	 Urobilinogen	 0.2 Eu/dl	 (negative)
	 Leukocytes	 75 Leu/ul	 (0.2-1.0)
	 Urinary sediment	 White blood cells carpet.
		  Cylinders with leukocyte
		  inclusions
	 24-hour proteins	 2.2 g/d 	 (<0.15)

Autoimmunity	 ANA	 1:5120 (homogeneous	 ≤1:40 
		  nuclear pattern)	
	 Anti-dsDNA antibody	 239 IU/ml	 (≤25)
	 Anti-Sm antibody	 >320 IU/ml	 (<10)
	 Anti-RNP antibody	 >240 IU/ml	 (<10)
	 Anti-SSA	 >640 IU/ml	 (<10)
	 Rheumatoid factor	 10 kU/L	 (<15)
	 Lupus anticoagulant screening	 Negative	 Negative
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seems to be effective in preventing pul-
monary arterial walls thickening, by ex-
erting its anti-proliferative effect either 
on smooth muscle cells or on “prolif-
erating cell nuclear antigen” (PCNA)-
positive cells (42), by inhibiting infil-
tration of macrophages or decreasing 
the expression of P-selectin and inter-
leukin-6 (IL-6) (43). Cyclosporine has 
been demonstrated in rats to inhibit en-
dothelin-1-induced hypoxia-inducible 
factor-1 production (44, 45) and, in hu-
mans, the production of IL-2 by CD3+ 
activated T lymphocytes (46).

Table II summarises clinical trials re-
ported in the last 10 years on SLE-PAH 
treatment. In these studies, the response 
to therapy was evaluated as significant 
improvements in clinical (NYHA func-
tional class, borg dyspnea index) and 
haemodynamic parameters (6-minute 
walking test, mPAP, sPAP, pulmonary 
vascular resistance and its correspond-
ing index, and cardiac index). Several 
conclusions can be drawn from the re-
sults of these studies: i) SLE-patients 
account for 24.2% of the total CTD 
patients analysed (176/728) ii) clinical 

trials on the treatment of SLE-PAH are 
few and 4/9 are open non-comparative 
trials (50, 52-54); iii) more than half 
(5/9) of the studies focuses on the use 
of vasodilators only: 3/6 on bosentan 
(20, 49, 52), 1/6 on prostanoids (48) 
and 1/6 on sildenafil (51); iv) long-
term survival and safety at 3, 5 and/or 
6 years are reported only in three stud-
ies (50, 53, 54) and 5/9 studies describe 
the adverse events (20, 47, 48, 52, 53). 
Overall, the average follow-up timing 
is 176 weeks, ranging from a minimum 
of 12 weeks (48, 49, 51) to a maximum 
of 340 weeks (53), and 6MWT is the 
parameter most commonly adopted for 
treatment response evaluation. 
Regarding the use of cyclophospha-
mide, the doses used in the 4 studies (3 
open non controlled clinical trials and 
1 double blind-controlled clinical trial) 
are 500 (47, 54) and 600 (50, 53) mg/
m2 intravenous boluses monthly for 3-6 
months as first line therapy, associated 
with a satisfactory long-term survival 
(92% at 6 years) (54). 
These data indicate that no single ther-
apeutic regimen has yet proven to be 
more effective than others for the treat-
ment of SLE-PHA due to the lack of 
controlled clinical trials and/or the low 
number of patients enrolled (36). Even 
so, vasodilators/steroids/immunosup-
pressant combination therapy is the 
most recommended in a high activity 
setting (55). Among immunosuppres-
sants, monthly intravenous boluses 
of cyclophosphamide is the preferred 
choice of most qualified SLE-PAH 
treatment centers (53, 54, 56), whereas 
mycophenolate mofetil and azathio-
prine are suggested for the mainte-
nance phase in certain clinical settings 
(56, 57). 
The case reported here shows that my-
cophenolate mofetil and cyclosporine 
(along with steroids and vasodilators) 
could be an appropriate first-line thera-
peutic strategy as an alternative to cy-
clophosphamide, that warrants evalua-
tion in future clinical trials.

Conclusions
The earlier SLE-PAH is diagnosed the 
better the response to therapy and obvi-
ously the prognosis. However, an early 
diagnosis is hindered by the common 

Fig. 2. Schematic representation of therapeutic targets according to the pathogenic pathways of sys-
temic lupus erythematosus - associated pulmonary arterial hypertension (SLE-PAH). 
APL: anti-phospholipids antibodies; anti-RNP: anti-ribonucleoproteins antibodies; AECA: anti-     
endothelial cell antibodies.
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asymptomatic presentation with initial 
vascular injuries. The identification 
of specific predictive markers with a 
higher specificity and sensitivity than 
those currently available, is urgently 
needed. Such biomarkers, in associa-
tion to echo doppler echocardiography, 
should also ideally allow a certain di-
agnosis to be made without the aid of 
right heart catheterisation, which is 
still the gold standard despite its inva-
sive nature.
Besides the rarity of SLE-PAH, three 
additional reasons have hindered the 
development of homogeneous con-
trolled clinical studies, namely the het-
erogeneous management of SLE-PAH 
patients in different geographic areas, 
the ethnic differences and the failure to 
make an appropriate diagnosis because 

of either reluctance to perform car-
diac catheterisation or the continuous 
evolvement of the sPAP cut-off crite-
ria to establish PAH. Therefore, clini-
cal trials for therapeutic assessment are 
limited, and produce poorly compara-
ble results. Even so, vasodilators-ster-
oids-cyclophosphamide boluses com-
bination therapy is the preferred choice 
in a high activity setting. 
Although no solid conclusions can be 
drawn from the present case, the pa-
tient’s rapid and persistent response 
to mycophenolate mofetil and cyclo-
sporine (with steroids) suggests that 
these drugs, along with vasodilators, 
should be considered as alternatives to 
cyclophosphamide in future clinical tri-
als aimed at assessing the most effective 
therapy for SLE-PAH at presentation.
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