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Background Epidemiology and treatment strategies continue to evolve in pulmonary arterial hypertension (PAH). We

sought to define the characteristics and survival of patients with idiopathic, heritable and drug-induced

PAH in the current management era.

Methods Consecutive cases of idiopathic, heritable and drug-induced PAH were prospectively enrolled into an

Australian and New Zealand Registry.

Results Between January 2012 and December 2016, a total of 220 incident cases were enrolled (mean age

57.2 � 18.7 years, female 69.5%) and followed for a median duration of 26 months (IQR17–39). Co-morbid-

ities were common such as obesity (34.1%), systemic hypertension (30.5%), coronary artery disease (16.4%)

and diabetes mellitus (19.5%). Initial combination therapy was used in 54 patients (dual, n = 50; triple,

n = 4). Estimated survival rates at 1-year, 2-years and 3-years were 95.6% (CI 92.8–98.5%), 87.3%

(CI 82.5–92.4%) and 77.0% (CI 70.3–84.3%), respectively. Multivariate analysis showed that male sex

and lower 6-minute distance at diagnosis independently predicted worse survival, whereas obesity was

associated with improved survival. Co-morbidities other than obesity did not impact survival. Initial dual
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30 Introduction
Pulmonary arterialQ8 hypertension (PAH) is a rare cardiopul-

31 monary disease with an estimated prevalence of 15 to 150

32 per million [1–4]. The importance of registry data to docu-

33 ment outcomes in uncommon conditions such as PAH was

34 already recognised in the 1980s when the first PAH registry

35 (formerly termed primary pulmonary hypertension) was

36 conducted by the National Institutes of Health (NIH) [5].

37 Since the NIH registry, multiple national and international

38 registries have reported baseline characteristics and out-

39 comes in the era of targeted PAH therapy [2,3,6–10]. These

40 registries have been pivotal in providing important insights

41 regarding the evolving epidemiology, treatment patterns,

42 and survival of PAH [11].Q9

In the past decade, pharmacotherapy has improved and

43 efficacious agents targeting multiple disease pathways are

44 now available. Combination therapy is now considered the

45 standard of care for the majority of PAH patients [12].

46 Importantly, data from the recent Ambrisentan and Tada-

47 lafilQ10 in Patients with Pulmonary Arterial Hypertension

48 (AMBITION) study [13], which compared first-line therapy

49 with ambrisentan plus tadalafil versus either drug alone,

50 demonstrated that initial combination therapy was associ-

51 ated with a reduction in clinical failure events. Similarly,

52 sequential combination therapy has also been demonstrated

53 to improve outcomes [14,15]. Since treatment approach in

54 PAH continues to change as new evidence emerges from

55 clinical trials, there is an ongoing need for registries to

56 assess outcomes and survival based on current clinical

57 practice strategies.

The Pulmonary Hypertension Society of Australian and

58 New Zealand (PHSANZ) Registry was established in 2011

59 to delineate the clinical characteristics, management, and

60 outcomes of pulmonary hypertension (PH) patients

61 treated at specialist centres across Australia and New

62 Zealand. In this report, we describe the characteristics

63 and outcomes of a cohort of patients with newly diagnosed

64 idiopathic, heritable and drug-induced PAH in the current

65 treatment era.

66 Methods
The PHSANZ Registry collects data from patients with all

67 subgroups of PH, although the primary target population

68 is Group 1 PH. The PHSANZ registry commenced data

69collection in December 2011. Both prevalent and incident

70cases are included, and baseline data for patients

71diagnosed prior to December 2011 were collected retro-

72spectively. A total of 16 Australian and two New Zealand

73centres contribute to the PHSANZ registry. All data are

74entered into the Registry database using a PH specific

75software platform. Ethical approval for the use of

76de-identified data was sought, and the protocol was

77reviewed and approved by the institutional review board

78of each participating centre.

For the present study, consecutive incident cases of

79idiopathic, heritable and drug-induced PAH (age � 16

80years) diagnosed between 1 January 2012 and 31 December

812016 were included for analysis. The designation of PAH

82subtype according to the current clinical classification [16]

83was based on the diagnosis provided by the treating physi-

84cian. In addition, PAH was defined haemodynamically by a

85mean pulmonary artery pressure �25 mmHg and pulmo-

86nary artery wedge pressure or left ventricular end diastolic

87pressure �15 mmHg. As a requirement for government

88subsidised PAH therapy, patients were required to have

89a baseline right heart catheterisation (RHC), six-minute

90walk test (6MWT) and transthoracic echocardiography.

91Date of diagnosis corresponded to the date when the patient

92attended evaluation at the participating centre and was

93confirmed to have PAH with RHC. Pulmonary Q11arterial

94hypertension therapy was given at the discretion of the

95treating physician. Since 2012, the majority of approved

96PAH agents were available in Australia and New Zealand

97including endothelin receptor antagonists, phosphodiester-

98ase type-5 inhibitors, and prostacyclin derivatives. In

99Australia, only PAH monotherapy is currently funded by

100the government, and access to combination therapy was via

101either compassionate access (industry or hospital support),

102and/or self-funding by patients.

103Statistical Analysis
104Continuous variables are expressed as mean � SD unless

105otherwise stated. Survival analysis was performed using

106Kaplan-Meier analysis. Univariable Cox proportional hazard

107model was used to test baseline variables that were associ-

108ated with survival, followed by multivariable Cox PH anal-

109ysis to examine the independent effect of selected variables

110on survival, controlling for possible confounders. The inter-

111val from diagnosis to death was censored at the last date the

112subject was known to be alive. A p-value of <0.05 was

oral combination therapy was associated with a trend towards better survival compared with initial oral

monotherapy (adjusted HR = 0.27, CI 0.06-1.18, p = 0.082)

Conclusions The epidemiology and survival of patientswith idiopathic PAH inAustralia andNewZealand are similar to

contemporary registries reported in Europe and North America. Male sex and poorer exercise capacity are

predictive of mortality whereas obesity appears to exert a protective effect. Despite current therapies, PAH

remains a life-threatening disease associated with significant early mortality.
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