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Abstract

Background: Precapillary pulmonary hypertension (PH),
and particularly pulmonary arterial hypertension (PAH), is a
life-threatening complication of connective tissue diseases
(systemic sclerosis, systemic lupus erythematosus, and
mixed connective tissue disease). The relationship between
PH and rheumatoid arthritis (RA) has not been clearly estab-
lished. Objectives: The aim of the study was to evaluate the
relationship between precapillary PH and RA. Methods: We
identified patients with PH and suspected RA included in the
French PH Registry between 1 May 2004 and 31 December
2012 and evaluated the prevalence of confirmed RA in this

population. RA phenotypes, clinical, functional, and hemo-
dynamic data, and patient outcomes were recorded. Re-
sults: RA was confirmed in 20 patients (70% female; mean
age 52 years) with precapillary PH, including 10 patients with
PAH, 6 with severe PH due to lung disease, and 4 with chron-
ic thromboembolic PH. The prevalence of RA was 0.35%
(95% Cl:0.23-0.54) in the French PH Registry and 0.58% (95%
Cl: 0.30-1.11) in idiopathic PAH, comparable to that in the
general population. The RA phenotype was characterized by
the presence of specific RA autoantibodies and joint ero-
sions in 75% of the patients. The outcomes of PH in the RA
patients were unremarkable compared to those in other pa-
tients from the registry, and RA therapies had no major im-
pacton the cardiopulmonary parameters. Conclusion: When
precapillary PH occurs in RA patients, all PH subsets may be
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identified. The RA prevalence in the French PH Registry is
similar to thatin the general population, which does not sup-
port a specific association or an indication for PH screening
in RA patients. ©2018S. Karger AG, Basel

Introduction

Pulmonary hypertension (PH) is defined by a mean
pulmonary artery pressure (mPAP) >25 mm Hg mea-
sured during right-heart catheterization (RHC). A wide
range of connective tissue diseases (CTDs) such as sys-
temic sclerosis (SSc), systemic lupus erythematosus,
Sjogren syndrome, or antisynthetase syndrome can de-
velop PH, and its occurrence often heralds a worse prog-
nosis [1-9]. The forms of PH found in CTDs are: pulmo-
nary arterial hypertension (PAH) corresponding to a spe-
cific vasculopathy of the small pulmonary arteries (group
1 of the PH classification); postcapillary PH due to chron-
ic left heart disease (group 2); PH due to chronic lung
disease and/or hypoxia (group 3); and chronic thrombo-
embolic PH (CTEPH) (group 4) [10].

In Western countries, SSc is the most common CTD
causing PH. In SSc, the prevalence of PAH ranges from
3.7 t0 12% [11-13] and its incidence is 0.61 cases per 100
SSc patient-years [14]. As PAH is a relatively frequent
complication of SSc and as early diagnosis may improve
survival, yearly screening of these patients for the devel-
opment of PH is recommended.

Rheumatoid arthritis (RA) has been associated with
PH in a few studies, although it is not regarded as a com-
mon cause of group 1 PAH [15]. In the Korean REOPARD
(Registry of Pulmonary Hypertension Associated with
Rheumatic Disease), 8% of the CTD-PH patients were
classified as having RA [16]. In the US REVEAL Registry,
RA is also reported in 86 out of 2,438 PH patients (3.5%)
[17]. There are few prospective studies aimed at deter-
mining the prevalence of PH in cohorts of patients with
RA. In a series of 144 patients, using a debatable defini-
tion based on Doppler echocardiography systolic PAP es-
timates, a PH prevalence of 31% was suggested [18]. In
these patients, the etiological investigation led to the
identification of a cardiac or respiratory cause in 33% of
the cases. Two other series of 75 and 45 patients using the
same methodology have suggested a prevalence of 11 and
27%, respectively [19, 20]. Although strongly limited by
the lack of a gold-standard definition of PH (RHC) and
the small sample size, these data raise the hypothesis of a
link between RA and PH.
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The main objective of our study was to investigate a
putative association between RA and precapillary PH by
comparing the prevalence of RA in the general French
population and in the French PH Registry. In addition,
we explored the severity and outcome of PAH in patients
with RA by comparing its clinical and hemodynamic pre-
sentation and outcome to that of other patients with PAH
and no RA.

Methods

Patients

Since 2002, the French PH Registry has collected data from pa-
tients with precapillary PH (groups 1, 4, 5, and severe PH from
group 3 of the PH classification) from the French reference center
for severe PH (Hopital Bicétre, Université Paris-Sud, Le Kremlin-
Bicétre, France) and 23 regional competence centers [21]. The da-
tabasewasapprovedbythe Commission Nationaledel'Informatique
et des Libertés, the organization dedicated to privacy, information
technology, and civil rights in France (project #842063). PAH
(group 1) was defined as the presence of precapillary PH (mPAP
>25 mm Hg and pulmonary arterial wedge pressure <15 mm Hg)
at RHC and the absence of other causes of precapillary PH. Post-
capillary PH (mPAP >25 mm Hg and pulmonary arterial wedge
pressure >15 mm Hg) was not included in the registry. For severe
PH due to chronic lung diseases and/or hypoxia, only patients with
severe precapillary PH defined by an mPAP >35 mm Hg at rest at
RHC were included in the registry. CTEPH was screened by venti-
lation/perfusion lung scintigraphy and confirmed by helical com-
puted tomography of the chest and/or pulmonary angiography. Pa-
tients with postcapillary PH (group 2) were excluded.

We selected patients from the French PH Registry with a sus-
pected history of RA between 1 May 2004 and 31 December 2012.
Clinical and hemodynamic data (NYHA [New York Heart Asso-
ciation] functional class, 6-min walk distance, and hemodynamic
measurements) were recorded from the registry.

The medical centers at which the patients were followed up were
contacted in order to obtain additional data regarding the patients’
rheumatic disease. Symptoms of arthritis, the distribution of joint
involvement, the duration of symptoms, immunological markers
(rheumatoid factor [RF] and/or anti-citrullinated peptide antibody
[ACPA], and antinuclear antibodies), radiological signs (the pres-
ence of bone erosions that are characteristic of RA according to an
analysis by one senior radiologist and one senior rheumatologist),
extra-articular manifestations, and disease-modifying antirheumatic
drugs (DMARDs; synthetic [sDMARDs] and biologic [bDMARDs])
were recorded from hospital charts. RA was confirmed according to
the 1980 American College of Rheumatology criteria.

Any influence of bDMARDs on PH was assessed by comparing
the data at 3 time points: (1) at the last assessment before starting
treatment with bDMARDs, (2) at the last assessment available during
treatment with bDMARDs, and (3) at an intermediate time point.

Statistical Analysis

The statistical analysis was performed using Excel and R soft-
ware. The results are expressed as a frequency and a percentage for
binary variables, and as the mean + SD or median (range) for con-
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tinuous variables according to the normality of the distribution.
The two groups were compared using the ¢ test or the Mann-Whit-
ney test for quantitative data, and the Fisher exact test for qualita-
tive data. The significance level was set at p = 0.05. The Kaplan-
Meier method was used for survival analysis; the date of inclusion
in the registry was the starting point, and the cutoff date was 31
December 2012. The patients were censored at this date or the date
of death.

Results

Subjects

Sixty patients from 20 centers with a history of RA
were identified in the registry between 1 May 2004 and 31
December 2012. Data regarding RA were available for 47
of the 60 RA cases. A definite RA diagnosis was confirmed
for 20 of these patients. In 12 cases, another diagnosis
seemed more likely on the basis of clinical and immuno-
logical data (undifferentiated CTD in 7 cases, polymyal-
gia rheumatica in 2 cases, SSc in 2 cases, and antisynthe-
tase syndrome in 1 case). Fourteen records were incom-
plete and lacked data to clarify the existence of RA or
another CTD.

Among the 20 patients with a definite diagnosis of RA,
10 had been diagnosed with PAH: 8 patients with idio-
pathic PAH, 1 patient with PAH associated with dexfen-
fluramine exposure, and 1 patient with portal hyperten-
sion. Six patients had PH due to chronic lung disease.
High-resolution computed tomography of the chest
identified lung fibrosis in 5 patients and nonspecific in-
terstitial pneumonia in 1 case. Four patients had been di-
agnosed as having CTEPH; none of them had antiphos-
pholipid syndrome. No pulmonary veno-occlusive dis-
ease was identified.

Prevalence

By the date of data collection, 5,687 patients had been
entered in the registry, of whom 1,375 had idiopathic
PAH. These data suggest that the prevalence of RA with-
in this large cohort of 5,687 PH patients and according to
the international classification was 0.35% (95% CI: 0.23—
0.54), which is similar to the prevalence of RA (estimated
at 0.31% [95% CI: 0.18-0.48]) in France in 2001 among
the general population. Our data suggest that the preva-
lence of RA among the 1,375 idiopathic PAH patients in
the French PH Registry and according to the internation-
al RA classification was 0.58% (95% CI: 0.30-1.11), in ac-
cordance with the female predominance observed in
PAH (the prevalence of RA among females was 0.51%
[95% CI: 0.27-0.82]).

Pulmonary Hypertension and
Rheumatoid Arthritis

Table 1. Characteristics of the rheumatoid arthritis PH patients
(n=20)

Age at diagnosis, years 52+17
Disease duration at the time of inclusion in the PH
registry, years 6 (0-38)
Female sex, n (%) 14 (70)
Autoantibodies
Rheumatoid factors and/or ACPA positive, n (%) 18 (90)
Rheumatoid factors, % positive 85
UI/mL in positive patients 235+277
ACPA, % positive 82
UI/mL in positive patients 233+236
Antinuclear antibody positive, % 44

X-ray findings, % of patients with at least one erosion 76

Rheumatoid arthritis treatments
Number of sDMARDS during the whole course of

the disease 1(1-5)
Methotrexate, n (%) 15 (75)
Number of patients receiving bDMARDs, 1 (%) 8 (40)
Anti-TNF, n 8
Abatacept, n 1
Tocilizumab, n 1
Rituximab, n 1

Results are expressed as the mean + SD or median (range) un-
less specified otherwise. ACPA, anti-citrullinated protein anti-
body; s/bDMARDs, synthetic/biologic disease-modifying anti-
rheumatic drugs; PH, pulmonary hypertension; TNF, tumor ne-
crosis factor.

Characteristics of RA

Among the 20 PH patients with a definite diagnosis of
RA, there was a female predominance (70%) and the
mean age was 52 £ 17 years. All patients were Caucasian.
In the majority of cases (85%), the diagnosis of RA pre-
ceded the PH diagnosis by a median of 6 years (0-38). All
patients had positive autoantibodies specific for RA (RF
in 85% of the cases and/or ACPA in 82% of the cases).
Antinuclear antibodies were found in 44% of the cases,
but they were all nonspecific according to the usual tests.
In 2 patients, secondary Sjogren syndrome was associated
with RA. We observed radiological signs of RA in 76% of
the cases. All patients but 1 received atleast one DMARD.
The most frequently used RA treatment was methotrex-
ate (75% of the cases). In 8 patients, the RA activity re-
quired the use of bDMARD:s; all of them received tumor
necrosis factor-a inhibitors (anti-TNF). One patient re-
ceived abatacept as second-line treatment, followed by to-
cilizumab. Another received rituximab as second-line

therapy (Table 1).
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Table 2. Hemodynamic characteristics of the 20 patients with precapillary PH and rheumatoid arthritis

Pa- PH Right atrial ~Pulmonary Pulmonary  Cardiac Cardiac Pulmonary SvO,, Acute
tient classification pressure, arterial artery wedge  output, index, vascular % vasoreactivity
No. mm Hg pressure, pressure, L x min™! Lxmin' x m2 resistance, with inhaled
mm Hg mm Hg Wood units NO

1 PAH? 28 79 10 3.67 1.6 18.8 42 No

2 PAH 6 47 7 5.57 2.49 7.2 58 No

3 Lung disease 14 56 10 3.9 2 11.8 54 No

4 CTEPH 12 44 15 3.11 1.75 9.3 50 No

5 CTEPH 9 35 11 4.9 2.37 4.9 - No

6  Lung disease - 60 7 3 2.08 17.7 60 -

7  PAH 13 38 18¢ 4.13 2.39 4.8 - No

8 PAH 7 45 13 4.34 3.02 10.4 67 No

9 PAH 3 44 6 1.84 1.26 20.7 54 No
10 PAH 7 27 13 5.01 2.99 2.8 66 -
11 Lung disease 4 37 2 6.15 3.28 5.7 67 No
12 CTEPH 9 44 7 4 2.61 9.3 - No
13 Lung disease 8 28 12 4.4 2.56 3.6 - -
14 PAH 0 50 1 4.9 3.13 10.2 - No
15  Lung disease 11 44 11 5.69 2.8 5.8 - No
16 PAH 8 40 8 6.33 3.45 5.1 78 No
17 Lung disease 7 46 14 5.21 3.22 6.1 57 No
18 PAH 1 31 5 7.33 3.96 3.5 72 No
19 CTEPH 22 62 13 2 1.22 24.5 47 No
20 PAH® 7 40 11 6.35 2.93 4.6 72 No
Median (range) 8 (0-28) 44 (27-79)  10(1-18) 4.65(1.84-7.33)  2.70(1.22-3.96)  6.65(2.8-24.5) 59 (42-78)

CTEPH, chronic thromboembolic pulmonary hypertension; NO, nitric oxide; PAH, pulmonary arterial hypertension; PH, pulmonary hypertension;
SvO,, mixed venous oxygen saturation. * Porto-PH. ® PAH associated with dexfenfluramine exposure. € Diastolic pressure gradient (diastolic pulmonary
artery pressure — pulmonary artery wedge pressure) was 10 mm Hg defining mixed pre- and postcapillary PH.

Characteristics of PH

For the whole group of patients with PH and RA, the
median (range) right atrial pressure, mPAP, pulmonary
arterial wedge pressure, cardiac index (CI), and pulmo-
nary vascular resistance were 8 mm Hg (0-28), 44 mm Hg
(27-79), 10 mm Hg (1-18), 2.70 L x min™! x m~2(1.22-
3.96), and 6.65 Wood units (2.8-24.5), respectively. A ni-
tric oxide reversibility test was performed on 17 of the 20
patients, and none of them were responders according to
the predefined criteria [22]. There was no statistically sig-
nificant difference in hemodynamic data (mPAP, CI, and
total pulmonary resistance) between the various PH sub-
groups (PAH vs. PH due to lung disease and CTEPH).
The individual data are presented in Table 2.

At the time of their inclusion in the registry, 70% of the
patients were in NYHA functional class III or IV. The
median (range) 6-min walk distance was 235 m (115-
403). This test could not be performed with 4 patients due
to mobility issues.

Eight of the 10 PAH patients received specific treat-
ment for PAH. During follow-up, 5 patients required
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sequential combination therapy: 4 needed triple combi-
nation therapy (endothelin receptor antagonist [ERA],
type 5 phosphodiesterase inhibitors, and prostacyclin
analogue) and 1 had double combination therapy
(ERA + prostacyclin analogue) to treat PH. Three pa-
tients remained on monotherapy (2 with ERA and 1
with type 5 phosphodiesterase inhibitors). Regarding
the 4 CTEPH patients, pulmonary endarterectomy was
performed on 1 patient — which, however, did not result
in significant clinical improvement — and 3 were con-
sidered as having distal CTEPH. Five patients were re-
assessed after the initiation of anti-TNF (n = 4) and
rituximab (n = 1), with no detectable clinical or hemo-
dynamic improvement.

Mortality

By 31 December 2012, 7 of the 20 patients had died.
The cause of death was directly related to PH in 4 patients
(2 refractory right-heart failures and 2 sudden deaths).
One patient died from sepsis and 1 from respiratory dis-
tress. The cause of death of the last patient could not be
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determined. The median duration of follow-up was 32
months (range 1-92). The estimated survival rates at 1
year and 3 years were 84 and 78%, respectively.

Discussion

The main objective of our study was to investigate a
putative association between RA and PH. The lowest
prevalence of RA in the French PH Registry was 0.35%,
which is similar to the one reported for the general French
population [23]. This is not in favor of a specific associa-
tion between RA and PH. Although missing data for
some patients with joint involvement might have biased
the results, it appears that there is no overrepresentation
of patients with RA in the French PH Registry. RA pre-
dominantly affects women (sex ratio 4/1) with a peak in-
cidence between 40 and 60 years of age. Our patients with
comorbid PH and RA showed similar demographic char-
acteristics to those with RA in France with a 70% female
predominance and a median age of 52 + 17 years at PH
diagnosis. It should be noted that all patients were Cau-
casians. In the majority of cases, the diagnosis of RA pre-
ceded the diagnosis of PH with a median delay (range) of
6 years (0-38). Based on these results, one key message is
that - contrary to some other rheumatic conditions such
as SSc - our data do not support a systematic PH screen-
ing program in RA patients.

The RA characteristics did not reveal any specific sub-
phenotype regarding serological markers or structural
damage among patients with PH. These patients received
a conventional disease-modifying treatment with
DMARDs (mostly methotrexate) as first-line treatment
according to recommendations. In 40% of the cases, the
RA activity required the use of bBDMARDs (mostly anti-
TNF-a). The fact that bDMARDs were commonly used
in our group of patients could be explained by the long
duration of RA (10 * 8 years) and/or by the high activity
of the rheumatic disease.

Regarding the PH classification, it is well known that
CTDs can be associated with all types of pre- and post-
capillary PH, but this had not been reported so far for RA.
Among the 20 RA patients with precapillary PH reported
on in the present study, one-third had PH due to lung
disease and nearly a quarter had CTEPH. In the 4 CTEPH
patients, no coagulopathy was identified, especially no
antiphospholipid syndrome. In this group of patients,
there may be an indirect link between RA and PH. In-
deed, it has been established that RA increases the risk of
venous thromboembolism (deep vein thrombosis and

Pulmonary Hypertension and
Rheumatoid Arthritis

pulmonary embolism), with a relative risk of 2 compared
to control subjects [24]. Six patients had PH due to lung
disease (group 3 of the PH classification), including 5 pa-
tients with lung fibrosis and 1 patient with nonspecific
interstitial pneumonia, which represent usual respiratory
complications of RA and risk factors for PH (group 3)
[25-27]. There are several types of interstitial lung dis-
eases (ILDs) complicating RA: usual interstitial pneumo-
nia, nonspecific interstitial pneumonia, organizing pneu-
monia, diffuse alveolar damage, respiratory bronchiolitis,
desquamative interstitial pneumonia, and lymphoid in-
terstitial pneumonia [28]. Usual interstitial pneumonia is
the most frequent one, followed by nonspecific interstitial
pneumonia [29]. These pulmonary manifestations are
more frequent if ACPAs are present [25]. Dawson et al.
[18] have already described similar cases of PH due to
ILDs in RA patients. One might also have in mind that
sDMARDs (methotrexate) and some bDMARDs (ritux-
imab and TNF-a inhibitors) may also contribute to ILD
progression in RA patients [30]. Ten patients had PAH,
including 1 case of drug-induced PAH and 1 case of
porto-PH. Two cases of drug-induced PAH by lefluno-
mide have previously been described [31, 32]. In our
study, no patient received leflunomide. Currently, there
is no disease-modifying treatment of RA (DMARDs or
bDMARD:s) suspected of causing PH [33-35]. Of note,
CTDs, and especially SSc, may be associated with pulmo-
nary veno-occlusive disease, a rare and devastating form
of PH (group 1’ of the PH classification) [36]. We identi-
fied no case of pulmonary veno-occlusive disease among
the RA patients.

The estimated survival rates at 1 year and 3 years were
84 and 78%, respectively, in our 20 RA patients with pre-
capillary PH, as compared to a 1-year survival rate of 93%
in a Canadian cohort [37]. These survival rates are cer-
tainly biased due to the retrospective design of the analy-
sis, with an overrepresentation of prevalent cases of PH
[38]. As compared to these findings, in the ItinérAIR-
Sclérodermie registry, the 3-year survival rate in SSc-
PAH patients was 71% and the 3-year survival rate in SSc-
associated PH-ILD patients was 47% [39]. In French pa-
tients with systemic lupus erythematosus or mixed CTD,
Jais et al. [40] reported a 3-year survival rate of 87.2%.

The influence of sSDMARDs on PH outcomes could
not be evaluated because of insufficient data on the ini-
tiation and end dates of treatment. It was possible to as-
sess it in 6 of the 9 patients who received bDMARD:s. Re-
garding the efficacy of anti-TNF therapies, no PH im-
provement was detected. One patient was treated with
rituximab: a woman with seropositive erosive RA and PH
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due to pulmonary fibrosis. In this patient, PH improved
slightly during the whole period of rituximab therapy.
However, she died from sudden death after 43 months of
treatment with rituximab. In the literature, there is no
described case of RA treated with bDMARD:s in the set-
ting of precapillary PH. Castro et al. [41] reported a case
of RA with positive RF and secondary Sjogren syndrome
who developed PAH 4 years after the diagnosis of RA.
The patient did not have disease-modifying treatment at
that time. Treatment with azathioprine (200 mg per day)
was associated with decreased dyspnea and normaliza-
tion of estimated PAP (Doppler echocardiography). In
our patients, bBDMARDs did not seem to influence the
evolution of PH apart from preliminary and unclear data
from the single patient treated with rituximab.

The main limitation of this study remains its retro-
spective design from a national registry, which may lead
to an underestimation of RA prevalence in this popula-
tion.

In conclusion, the prevalence of RA in the French PH
Registry is similar to the one in the French general popu-
lation, which tends to disprove any strong association be-
tween these two conditions. The consequence is that -
conversely to what is recommended for SSc - systematic
screening of PH does not seem to be warranted in RA
patients. RA therapies did not seem to influence the out-
come of PH, although more data are needed on outcomes
with biologics.

Acknowledgements

This study was supported in part by the French PH Network,
the Départements Hospitalo-Universitaire (DHU) Thorax Inno-
vation (TORINO) and the Laboratoire d’Excellence (LabEx) en
Recherche sur le Médicament et I'Innovation Thérapeutique
(LERMIT).

References

1 Launay D, Hachulla E, Hatron PY, Jais X, Si- 8 Chung L, Farber HW, Benza R, Miller DP, 13 Tudici M, Codullo V, Giuggioli D, Riccieri V,
monneau G, Humbert M: Pulmonary arterial Parsons L, Hassoun PM, et al: Unique predic- Cuomo G, Breda S, et al: Pulmonary hyper-
hypertension: a rare complication of primary tors of mortality in patients with pulmonary tension in systemic sclerosis: prevalence, inci-
Sjogren syndrome: report of 9 new cases and arterial hypertension associated with system- dence and predictive factors in a large multi-
review of the literature. Medicine (Baltimore) ic sclerosis in the REVEAL registry. Chest centric Italian cohort. Clin Exp Rheumatol
2007;86:299-315. 2014;146:1494-1504. 2013;31(suppl 76):31-36.

2 Hervier B, Meyer A, Dieval C, Uzunhan Y, 9 Lefevre G, Dauchet L, HachullaE, MontaniD, 14 Hachulla E, de Groote P, Gressin V, Sibilia J,
Devilliers H, Launay D, et al: Pulmonary hy- Sobanski V, Lambert M, et al: Survival and Diot E, Carpentier P, et al: The three-year in-
pertension in antisynthetase syndrome: prev- prognostic factors in systemic sclerosis-asso- cidence of pulmonary arterial hypertension
alence, aetiology and survival. Eur Respir ] ciated pulmonary hypertension: a systematic associated with systemic sclerosis in a multi-
2013;42:1271-1282. review and meta-analysis. Arthritis Rheum center nationwide longitudinal study in

3 Hao Y], Jiang X, Zhou W, Wang Y, Gao L, Li 2013;65:2412-2423. France. Arthritis Rheum 2009;60:1831-1839.
GT, etal: Connective tissue disease-associated 10 Gali¢ N, Humbert M, Vachiery JL, Gibbs S, 15 Galie N, Hoeper MM, Humbert M, Torbicki
pulmonary arterial hypertension in Chinese Lang I, Torbicki A, et al: 2015 ESC/ERS A, Vachiery JL, Barbera JA, et al: Guidelines
patients. Eur Respir ] 2014;44:963-972. Guidelines for the diagnosis and treatment of for the diagnosis and treatment of pulmonary

4 Chung L, Kawut SM: Connective tissue dis- pulmonary hypertension: the Joint Task hypertension: the Task Force for the Diagno-
ease-associated pulmonary arterial hyperten- Force for the Diagnosis and Treatment of Pul- sis and Treatment of Pulmonary Hyperten-
sion: “Beijing style.” Eur Respir ] 2014;44: monary Hypertension of the European Soci- sion of the European Society of Cardiology
839-841. ety of Cardiology (ESC) and the European Re- (ESC) and the European Respiratory Society

5 Wang H, Guo X, Lai J, Wang Q, Tian Z, Liu spiratory Society (ERS): Endorsed by: Asso- (ERS), endorsed by the International Society
Y, et al: Predictors of health-related quality of ciation for European Paediatric and of Heart and Lung Transplantation (ISHLT).
life in patients with systemic lupus erythema- Congenital Cardiology (AEPC), Internation- Eur Heart ] 2009;30:2493-2537.
tosus associated pulmonary arterial hyperten- al Society for Heart and Lung Transplantation 16 Jeon CH, Chai]JY, Seo YI, JunJB, Koh EM, Lee
sion. Clin Exp Rheumatol 2016;34:291-295. (ISHLT). Eur Respir ] 2015;46:903-975. SK, et al: Pulmonary hypertension associated

6 Giordano N, Montella A, Corallo C, Ruocco 11 Avouac J, Borderie D, Ekindjian OG, Kahan with rheumatic diseases: baseline characteris-
G, Chirico C, Palazzuoli A, et al: Pulmonary A, Allanore Y: High DNA oxidative damage tics from the Korean registry. Int ] Rheum Dis
hypertension: a correct diagnosis for a suit- in systemic sclerosis. ] Rheumatol 2010;37: 2012;15:e80-e89.
able therapy in scleroderma patients. Clin Exp 2540-2547. 17 Badesch DB, Raskob GE, Elliott CG, Krich-
Rheumatol 2015;33(suppl 91):S182-S189. 12 Mukerjee D, St George D, Coleiro B, Knight man AM, Farber HW, Frost AE, et al: Pulmo-

7 Prete M, Fatone MC, Vacca A, Racanelli V, C, Denton CP, Davar J, et al: Prevalence and nary arterial hypertension: baseline charac-
Perosa F: Severe pulmonary hypertension as outcome in systemic sclerosis associated pul- teristics from the REVEAL Registry. Chest
the initial manifestation of systemic lupus ery- monary arterial hypertension: application of 2010;137:376-387.
thematosus: a case report and review of the lit- aregistry approach. Ann Rheum Dis 2003;62:
erature. Clin Exp Rheumatol 2014;32:267-274. 1088-1093.

6 Respiration Montani et al.

DOI: 10.1159/000485631


http://dx.doi.org/10.1159%2F000485631

18

19

20

21

22

23

24

25

Dawson JK, Goodson NG, Graham DR,
Lynch MP: Raised pulmonary artery pres-
sures measured with Doppler echocardiogra-
phy in rheumatoid arthritis patients. Rheu-
matology (Oxford) 2000;39:1320-1325.
Shariff N, Kumar A, Narang R, Malhotra A,
Mukhopadhyaya S, Sharma SK: A study of
pulmonary arterial hypertension in patients
with rheumatoid arthritis. Int ] Cardiol 2007;
115:75-76.

Udayakumar N, Venkatesan S, Rajendiran C:
Pulmonary hypertension in rheumatoid ar-
thritis — relation with the duration of the dis-
ease. Int J Cardiol 2008;127:410-412.
Humbert M, Sitbon O, Chaouat A, Bertocchi
M, Habib G, Gressin V, et al: Pulmonary arte-
rial hypertension in France: results from a na-
tional registry. Am ] Respir Crit Care Med
2006;173:1023-1030.

Sitbon O, Humbert M, Jais X, Ioos V, Hamid
AM, Provencher S, et al: Long-term response
to calcium channel blockers in idiopathic pul-
monary arterial hypertension. Circulation
2005;111:3105-3111.

Guillemin F, Saraux A, Guggenbuhl P, Roux
CH, Fardellone P, Le Bihan E, et al: Prevalence
of rheumatoid arthritis in France: 2001. Ann
Rheum Dis 2005;64:1427-1430.

Ungprasert P, Srivali N, Spanuchart I, Thong-
prayoon C, Knight EL: Risk of venous throm-
boembolism in patients with rheumatoid ar-
thritis: a systematic review and meta-analysis.
Clin Rheumatol 2014;33:297-304.

Aubart F, Crestani B, Nicaise-Roland P, Tu-
bach F, Bollet C, Dawidowicz K, et al: High
levels of anti-cyclic citrullinated peptide auto-
antibodies are associated with co-occurrence
of pulmonary diseases with rheumatoid ar-
thritis. ] Rheumatol 2011;38:979-982.

Pulmonary Hypertension and
Rheumatoid Arthritis

26

27

28

29

30

31

32

33

Young A, Koduri G: Extra-articular manifes-
tations and complications of rheumatoid ar-
thritis. Best Pract Res Clin Rheumatol 2007;
21:907-927.

Kelly CA, Saravanan V, Nisar M, Arthanari S,
Woodhead FA, Price-Forbes AN, et al: Rheu-
matoid arthritis-related interstitial lung dis-
ease: associations, prognostic factors and
physiological and radiological characteris-
tics — a large multicentre UK study. Rheuma-
tology (Oxford) 2014;53:1676-1682.
Tsuchiya Y, Takayanagi N, Sugiura H, Miya-
hara Y, Tokunaga D, Kawabata Y, et al: Lung
diseases directly associated with rheumatoid
arthritis and their relationship to outcome.
Eur Respir ] 2011;37:1411-1417.

Cavagna L, Monti S, Grosso V, Boffini N, Scor-
letti E, Crepaldi G, et al: The multifaceted as-
pects of interstitial lung disease in rheumatoid
arthritis. Biomed Res Int 2013;2013:759760.
Roubille C, Haraoui B: Interstitial lung dis-
eases induced or exacerbated by DMARDs
and biologic agents in rheumatoid arthritis: a
systematic literature review. Semin Arthritis
Rheum 2014;43:613-626.

Alvarez PA, Saad AK, Flagel S, Mazzocchi O,
Blanco MV: Leflunomide-induced pulmo-
nary hypertension in a young woman with
rheumatoid arthritis: a case report. Cardio-
vasc Toxicol 2012;12:180-183.
Martinez-Taboada VM, Rodriguez-Valverde
V, Gonzalez-Vilchez F, Armijo JA: Pulmo-
nary hypertension in a patient with rheuma-
toid arthritis treated with leflunomide. Rheu-
matology (Oxford) 2004;43:1451-1453.
Montani D, Seferian A, Savale L, Simonneau
G, Humbert M: Drug-induced pulmonary ar-
terial hypertension: a recent outbreak. Eur
Respir Rev 2013;22:244-250.

34

35

36

37

38

39

40

41

Dempsie Y, MacRitchie NA, White K, More-
croft I, Wright AF, Nilsen M, et al: Dexfenflu-
ramine and the oestrogen-metabolizing en-
zyme CYP1BI in the development of pulmo-
nary arterial hypertension. Cardiovasc Res
2013;99:24-34.

Seferian A, Chaumais MC, Savale L, Giinther
S, Tubert-Bitter P, Humbert M, et al: Drugs
induced pulmonary arterial hypertension.
Presse Med 2013;42(pt 2):e303-e310.
Montani D, Lau EM, Dorfmiiller P, Girerd B,
Jais X, Savale L, et al: Pulmonary veno-occlu-
sive disease. Eur Respir ] 2016;47:1518-1534.
Sadeghi S, Granton JT, Akhavan P, Pasari-
kovski CR, Roos AM, Thenganatt J, et al: Sur-
vival in rheumatoid arthritis-associated pul-
monary arterial hypertension compared with
idiopathic pulmonary arterial hypertension.
Respirology 2015;20:481-487.

Humbert M, Sitbon O, Yaici A, Montani D,
O’Callaghan DS, Jais X, et al: Survival in inci-
dent and prevalent cohorts of patients with
pulmonary arterial hypertension. Eur Respir
] 2010;36:549-555.

Lefévre G, Dauchet L, Hachulla E, Montani D,
Sobanski V, Lambert M, Hatron P-Y, Hum-
bert M, Launay D: Survival and prognostic
factors in systemic sclerosis-associated pul-
monary hypertension: a systematic review
and meta-analysis. Arthritis Rheum 2013;65:
2412-2423.

Jais X, Launay D, Yaici A, Le Pavec ], Tchéra-
kian C, Sitbon O, et al: Immunosuppressive
therapy in lupus- and mixed connective tissue
disease-associated pulmonary arterial hyper-
tension: a retrospective analysis of twenty-
three cases. Arthritis Rheum 2008;58:521-
531

Castro GW, Appenzeller S, Bertolo MB, Cos-
tallat LT: Isolated pulmonary hypertension
secondary to rheumatoid arthritis. Clin Rheu-
matol 2006;25:901-903.

Respiration
DOI: 10.1159/000485631


http://dx.doi.org/10.1159%2F000485631

	TabellenTitel
	TabellenFussnote

