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Survival rates of CTD-APAH patients in China in the modern treatment era are similar to those in
the USA and Europe http://ow.ly/xXCZu
Patients with connective tissue disease (CTD)-associated pulmonary arterial hypertension (APAH)
experience poorer outcomes than those with idiopathic PAH (IPAH) [1–6]. In the USA, patients with
systemic sclerosis (SSc) are most commonly affected by CTD-APAH and have the worst survival [1].
Similarly, 74% of a large cohort with CTD-APAH in the UK had SSc, and these patients had poorer survival
than those with systemic lupus erythematosus (SLE) or polymyositis/dermatomyositis [7].
Few published studies have described the clinical features and outcomes of patients with CTD-APAH in
Asia. CHUNG et al. [8] found that Korean patients with SLE-pulmonary hypertension had much worse
survival than those with IPAH, with 1- and 5-year survival rates of 51% and 17% for SLE-pulmonary
hypertension compared with 77% and 68% for IPAH. A more recent study of 70 Japanese patients with
CTD-APAH found that mixed connective tissue disease (MCTD) was the most common underlying CTD
(43%), followed by SLE (29%), SSc (19%) and primary Sjogren’s syndrome (10%) [9]. This study found no
significant difference in survival among the different CTD-APAH subgroups, but did find improved
survival rates in those diagnosed more recently.
In this issue of the European Respiratory Journal, HAO et al. [10] describe the clinical features and outcomes
of 129 Chinese patients with CTD-APAH confirmed by right heart catheterisation between July 2006 and
May 2011. It is known that the prevalence of SLE in the Chinese population is much higher than in
Caucasians [11, 12], while SSc is more common in Caucasians than in the Chinese population [13].
Consistent with this epidemiology, SLE was the most common underlying CTD (49% of the study sample),
followed by primary Sjogren’s syndrome (16%), MCTD (9%) and SSc (6%). This study also included
patients with Takayasu’s arteritis (12%), an inflammatory vasculitis of the large vessels.
Compared with USA and European cohorts of CTD-APAH [1, 6, 7], the Chinese patients were younger, with a
mean age of 39.3¡12.3 years compared with 57.1¡13.7 years in the REVEAL CTD-APAH group [1], possibly
reflecting the patterns of underlying CTD in the different regions. Similar to western cohorts, the majority of
patients were female. Although fewer patients were in World Health Organization (WHO) functional class III/
IV (56.6% versus 73.5% in REVEAL), overall haemodynamics were comparable in the Chinese group
compared with the REVEAL CTD-APAH patients. Diffusing capacity of the lung for carbon monoxide, a key
prognostic factor in patients with SSc-APAH [14], was much higher in the Chinese CTD-APAH patients.
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Overall survival at 1- and 3-years was 92% and 80%, respectively, with no significant differences amongst
the CTD subgroups, and was similar to that of cohorts from the USA and Europe in the modern treatment era
[1, 6, 7, 15]. Consistent with USA and European studies [7, 16], interstitial lung disease-pulmonary
hypertension patients had poorer survival rates than those with isolated CTD-APAH in this Chinese cohort.
A 3 Wood unit increment in pulmonary vascular resistance was independently associated with a 34%
increased risk for death in the multivariate analysis, consistent with studies in the USA [17]. This suggests
that the severity of the pulmonary vascular disease itself in these patients is a critical determinant of
outcome. The authors also found a 70% increase in mortality risk associated with a 50 IU?L-1 increment in
alkaline phosphatase. While possibly reflecting the severity of congestive cardiac hepatopathy (as suggested
by the authors), this finding should be interpreted with caution. The reported alkaline phosphatase values
were all within normal limits in this population, and total bilirubin has been better linked with survival in
other PAH cohorts [18, 19]. While potentially providing insight into pathogenesis, these associations are
unlikely to be strong or discriminating enough to distinguish high- from low-risk patients at the bedside
and should not be used for patient-level prognostication until data support their utility.
Unfortunately, this study did not record N-terminal pro-brain natriuretic peptide (NT-proBNP) or BNP
levels. In the UK SSc-APAH cohort, a four-fold increased risk of death was associated with every order of
magnitude increase in baseline NT-proBNP level, and BNP was discriminating for 2-year mortality in a
recent study of a clinical trial population of patients with PAH [20, 21].
12% of this Chinese cohort had Takayasu’s arteritis. Takayasu’s arteritis is a systemic inflammatory
vasculitis involving the aorta and its main branches that initially demonstrates granulomatous inflammation
in the adventitia and medial wall of involved vessels, with subsequent progression to fibrosis and stenosis/
occlusion in the lesions [22]. Pulmonary artery involvement has been found in 20–56% of Takayasu’s
arteritis patients on autopsy and is more common in those with active disease [22, 23]. Pulmonary artery
involvement is typically limited to segmental and subsegmental branches, especially in the upper lobes, but
larger branches may also be involved [24]. Pulmonary hypertension occurs in approximately 13–15% of
Takayasu’s arteritis patients and can be related to: 1) pulmonary artery vasculitis; 2) pulmonary artery
sclerosis and development of stenoses; or 3) elevated left ventricular filling pressure [22, 25]. The definition
of pulmonary hypertension in published studies was not standardised, so true estimates of this complication
in Takayasu’s arteritis are not known. Treatment of pulmonary artery involvement in Takayasu’s arteritis
typically focuses on controlling inflammation with glucocorticoids and other immunosuppressive therapies,
as well as angioplasty and stent implantation for stenotic lesions, an approach distinct from that taken in
other forms of CTD-APAH [23, 26].
Takayasu’s arteritis has not been included in prior observational cohorts of CTD-APAH or in clinical trials
of PAH-specific medications. Given the difference in the pathological vascular findings between Takayasu’s
arteritis and other CTDs (at least in some forms of Takayasu’s arteritis), pulmonary hypertension from
Takayasu’s arteritis may be better classified in WHO group V pulmonary hypertension [27]. The classic
pathological findings of pulmonary hypertension complicating Takayasu’s arteritis in the active phase,
including lymphoplasmacytic infiltration and multinucleated giant cells, are not seen in other CTD-APAH
[28]. Thus, whereas glucocorticoids and additional steroid-sparing immunosuppressive therapies are
the mainstay of treatment for pulmonary hypertension complicating Takayasu’s arteritis, the utility of
immunosuppression in the treatment of traditional forms of CTD-APAH is still debated. Small,
uncontrolled studies indicate that immunosuppression may be useful in the treatment of SLE-APAH and
MCTD-APAH, with minimal efficacy in SSc-APAH [29, 30]. Interestingly, in this study, a higher percentage
of patients in the SLE-APAH and SSc-APAH subgroups were treated with such agents than in the
Takayasu’s arteritis group.
In the late phase of pulmonary hypertension complicating Takayasu’s arteritis, transmural sclerosis with
minimal inflammation is seen, which is more consistent with the vasculopathy observed in SSc-APAH [28].
Takayasu’s arteritis patients had pulmonary hypertension-associated symptoms many years prior to
the diagnosis of pulmonary hypertension in this study. This suggests that these patients may indeed have
been in the late phase of disease, but the authors do not provide data on inflammatory markers or
extrapulmonary disease activity to support this assumption. Pulmonary artery systolic pressure was
significantly higher (and diastolic pulmonary artery diastolic pressure lower) in pulmonary hypertension
complicating Takayasu’s arteritis compared with other forms of CTD-APAH, implying differences in pulse
pressure and impedance. This may indicate more significant involvement of the large vessels in pulmonary
hypertension complicating Takayasu’s arteritis compared with the other forms.
Survival was not different in the Takayasu’s arteritis patients compared with the other CTD-APAH patients,
and the relatively high frequency of pulmonary hypertension in Takayasu’s arteritis patients makes it possible
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that screening could be useful in this population. Additional studies focused particularly on pulmonary
hypertension in Takayasu’s arteritis patients are warranted to determine the best clinical approach.
In summary, epidemiological and clinical differences exist between CTD-APAH patients from different
countries and ethnic origins. The severity of pulmonary vascular disease is an important determinant of
outcome in these patients; however, patient-level predictors of survival and the most effective treatment
regimens are still unknown. Large international cohort studies of CTD-APAH patients will be helpful to
better understand these differences and the implications for screening and treatment, as well as to identify
novel biomarkers of risk prediction.
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