Respiratory
RESEARCH REVIEW

Making Education Easy

In this issue:
QOL 3 and 12 months after
acute PE
Pretest probability score
for suspected PE
Anticoagulation in cancerassociated VTE: patient
preferences
Adverse events with aspirin +
DOAC without a clear indication
Sotatercept for PAH
PE prevalence in hospitalised
COPD
Noninvasive early exclusion
of CTEPH after acute PE
Switching to riociguat vs.
PDE-5 inhibitor maintenance
in PAH
B-cell depletion with rituximab
for systemic sclerosis-PAH
Risk reduction and
haemodynamics with initial
combination therapy in PAH
Iron supplementation in PAH
Mobile health intervention
increases physical activity
in PAH
Abbreviations used in this issue
6MWD = 6-minute walk distance
AUC = area under the receiver operator
characteristic curve
BNP/NT-proBNP = (N-terminal prohormone of)
brain natriuretic peptide
COPD = chronic obstructive pulmonary disease
CTEPH = chronic thromboembolic pulmonary
hypertension
CTPA = computed tomography of pulmonary
angiogram
DOAC = direct oral anticoagulant
PAH = pulmonary arterial hypertension
PDE = phosphodiesterase
PE = pulmonary embolism
PEA = pulmonary endarterectomy
PERT = pulmonary embolism response team
PVR = pulmonary vascular resistance
QOL = quality of life
VTE = venous thromboembolism

www.researchreview.co.nz

™

Issue 190 – 2021

Welcome
to this spring issue of Respiratory Research Review with the
topics of VTE/PE and PAH.
Thank you also for the encouraging comments and thoughtful engagement around the last issue, which reached
many of you during lockdown. The feedback is greatly appreciated, as it helps us to centre the review onto rotating
respiratory topics and with a strong clinical focus. The issues on asthma and COPD were a little longer, and I have
tried to collect articles of interest, particularly for community-based clinicians. The topics of PE and PAH are more
hospital-based or specialty-based.
PE is the third leading cause of cardiovascular-related death in the world, and despite good primary anticoagulation
strategies, the incidence continues to rise. In the US alone, PEs are the cause of death for approximately
100,000 people each year. Over the last decade, our appreciation of different severity of PEs has become more
differentiated and evidence-based; in addition, our treatment options have increased in the anticoagulation choices
and adding reperfusion strategies. Many hospitals are now having acute PERTs (pulmonary embolism response
teams), which specialise in risk stratification, acute assessment and treatment, including multidisciplinary members
from emergency medicine, internal medicine, respiratory medicine, cardiology, radiology and others. If you are thinking
of initiating a PERT at your centre, you may enjoy the Chest ‘How I do it’ article on: ‘The PERT concept: a step-by-step
approach to managing pulmonary embolism’.
‘The definition of pulmonary hypertension: history, practical implications and current controversies’ is a beautifully
written article by Gabor Kovacs and Horst Olschewski, which you can recommend to a trainee who wishes to get
an overview of this illness, the practical implications and the current debates at the World Symposia on Pulmonary
Hypertension. The article is freely available and comes with four self-evaluation questions. More experienced readers
may enjoy the personal view by some of the Harvard team on ‘Mildly elevated pulmonary artery systolic pressure on
echocardiography: bridging the gap in current guidelines’. The authors make the case that our treatment regimens
for the small number of patients with idiopathic PAH are evidence-based and have proven therapeutic interventions.
However, about 80% of patients have pulmonary hypertension secondary to increased wedge pressure. This increased
wedge pressure is due to left ventricular stiffness/diastolic dysfunction, which is related to underlying cardiopulmonary
and metabolic disease. These patients have a significantly increased mortality; however, the treatment regimens are
not well established (and they do not benefit from pulmonary vasoactive/pulmonary dilatation strategies). The patients
need their own team of multidisciplinary specialists including a cardiologist, respiratory physician, endocrinologist and
others to develop integrative management strategies to reduce mortality and improve symptoms.
The final document we can highlight briefly is the ‘ERS statement on chronic thromboembolic pulmonary hypertension’.
It is a great summary of our current evidence and the authors provide a short 42-item summary statement. Here are
just some highlights.
- All patients with symptoms following PE should be considered to have chronic thromboembolic pulmonary
disease with or without pulmonary hypertension.
- VQ SPECT is the imaging methodology of choice.
- A high-quality CTPA is adequate for the diagnosis of proximal CTEPH; however, a negative CTPA does not
exclude CTEPH based on distal disease.
- CTEPH is both a rare and underdiagnosed complication of PE.
- An echocardiogram is the test of choice in patients with suspected CTEPH; the optimal time appears to be about
3 months after the PE.
- The right ventricle appears to be less adapted in CTEPH than in idiopathic PAH; however, it largely recovers
after PEA.
- PEA is the treatment of choice in patients with CTEPH, with an operative mortality of less than 5% and a 90%
survival at 3 years.
- About 50% of patients have remaining increased pulmonary arterial pressures after PEA and will need medical
therapy.
- Interventional BPA (balloon pulmonary angioplasty) for inoperable CTEPH could be considered, however, at this
stage it is only available in very few centres in the world.
- Warfarin is the mainstay anticoagulant; however, DOACs are increasingly used.
- Riociguat and treprostinil are approved in patients with inoperable CTEPH.
- Oral combination therapy is common practice in CTEPH.
- Rehabilitations seem to be effective and safe in inoperable CTEPH.
Thank you for your interest, we hope you enjoy the selection of articles and look forward to feedback/comments.
Kind regards,
Professor Lutz Beckert
lutzbeckert@researchreview.co.nz
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Quality of life 3 and 12 months following acute
pulmonary embolism
Authors: Valerio L et al.
Summary: The kinetics and determinants of disease-specific and generic healthrelated QOL after an acute PE were reported for 620 participants from the
prospective FOCUS (Follow-up after Acute Pulmonary Embolism) study who completed
PE-specific and generic QOL questionnaires at follow-up visits. Between 3 and
12 months, median Pulmonary Embolism Quality of Life score decreased from 19.4%
to 13.0%, EuroQoL Group 5-Dimension 5-Level utility index score increased from 0.85
to 0.87 and EuroQoL VAS score increased from 72.9 to 74.4. Factors associated with
worse QOL at both 3 and 12 months were female sex, cardiopulmonary disease and
higher BMI, with the association with BMI becoming weaker over time, whereas older
age and prior VTE were associated with worsening QOL.
Comment: FOCUS is a German observational study that followed 620 patients
to investigate the effect of PE on QOL. As Jeff Kline and Jackeline HernandezNino point out in their editorial, such a non-mortality outcome measure, similar
to glycated haemoglobin level or the 6MWD, is missing following PE diagnosis.
The authors (of FOCUS) report that female sex, background cardiopulmonary
disease, a previous PE and higher BMI are associated with worse QOL outcomes
at 3 and 12 months. Bottom line: in two thirds of patients, QOL improves
significantly between 3 and 12 months; however, 10% of patients become
significantly worse.
Reference: Chest 2021;159:2428–38
Abstract

This Research Review has been endorsed by The Royal New Zealand
College of General Practitioners (RNZCGP) and has been approved for up
to 1 CME credit for the General Practice Educational Programme (GPEP)
and Continuing Professional Development (CPD) purposes.
You can record your CME credits in your RNZCGP Dashboard
Time spent reading this publication has been approved for CNE by
The College of Nurses Aotearoa (NZ) for RNs and NPs. For more information
on how to claim CNE hours please CLICK HERE.

Derivation and validation of a 4-level clinical pretest
probability score for suspected pulmonary embolism
to safely decrease imaging testing
Authors: Roy P-M et al.
Summary: These researchers used data from consecutive patients presenting to
an emergency department with suspected PE to derive 4PEPS (4-Level Pulmonary
Embolism Clinical Probability Score), a pretest probability rule for PE based solely on
clinical criteria and optimised D-dimer level, thereby reducing the need for imaging.
In a derivation cohort (n=5588), 13 clinical variables were identified with scores
ranging from –2 to +5 resulting in the following strategy: i) scores <0 denote a very
low probability of PE; ii) scores 0–5 denote a low probability of PE, with PE ruled out
if D-dimer level is <1.0 µg/mL; iii) scores 6–12 indicate a moderate probability of
PE, with PE ruled out if D-dimer level is below the age-adjusted cutoff; and iv) scores
>12 denote a high probability of PE, with PE ruled out by imaging (without a D-dimer
test). In two external validation cohorts, 4PEPS had AUCs of 0.78 and 0.79, falsenegative testing rates of 0.71% and 0.89% and absolute reductions in imaging testing
of –22% and –19%. 4PEPS compared favourably with other recent strategies in terms
of imaging testing.
Comment: D-dimer testing is useful to exclude PEs. CTPA scanning is fast,
sensitive, minimally invasive and easily available; however, it exposes patients
to risks of allergies, renal failure and cumulative radiation-induced cancer.
These French authors combined several US and European databases to derive
and validate a new clinical score combining clinical observation and D-dimer
testing. Based on a pretest probability/Bayesian approach, this score will support
emergency department physicians to make decisions on the management of
PEs. The authors are mindful that their 4PEPS strategy should be investigated
prospectively. Bottom line: by using the safe 4PEPS strategy, CTPA scanning
could be reduced by 22%.
Reference: JAMA Cardiol 2021;6:669–77
Abstract
New Zealand Research Review subscribers can claim CPD/CME points for time
spent reading our reviews from a wide range of local medical and nursing colleges.
Find out more on our CPD page.

Breo:
25% more patients had
improved asthma control vs. other
ICS/LABAs in everyday practice1
When stepping up from an ICS, Breo (FF/VI 100/25 mcg)
is recommended2

Breo is well tolerated. Most common adverse events
are nasopharyngitis and headache.
References: 1. Woodcock A et al. Lancet 2017;390:2247–2255. 2. GlaxoSmithKline New Zealand. Breo Ellipta Data
Sheet. GSK NZ; 2018. Available at https://medsafe.govt.nz/profs/datasheet/b/breoelliptainhalation.pdf.
Breo Ellipta (fluticasone furoate/vilanterol trifenatate inhaler 100/25mcg per inhalation) is a Prescription Medicine.
Breo Ellipta is indicated for the regular treatment of asthma in adults and adolescents aged 12 years and older where
use of a combination product (long-acting beta2 agonist and inhaled corticosteroid) is appropriate. Breo Ellipta is
also indicated for symptomatic treatment of adult patients with COPD with a FEV1<70% predicted normal (postbronchodilator) and with an exacerbation history. Breo Ellipta 100/25mcg is a fully funded medicine. Breo Ellipta
200/25mcg is a private purchase medicine (dose indicated in asthma only); a prescription charge will
apply. Maximum Daily Dose: In asthma adults and adolescents aged 12 years and over: One inhalation once daily. In
COPD adults aged 18 years and over: One inhalation once daily. Contraindications: Patients with severe milk-protein
allergy or those who have hypersensitivity to fluticasone furoate, vilanterol or any excipients. Side Effects: Candidiasis of
mouth and throat, headache, nasopharyngitis, oropharyngeal pain, sinusitis, pharyngitis, rhinitis, cough, dysphonia, upper

respiratory tract infection, bronchitis, influenza, abdominal pain, arthralgia, back pain, pyrexia, fractures. Warnings and
Precautions: Not to be used for the treatment of acute asthma symptoms or an acute COPD exacerbation, for which
a short-acting bronchodilator is required. Paradoxical bronchospasm may occur. Use care when co-administering with
strong CYP3A4 inhibitors (e.g. ketoconazole), beta-blockers and in patients with severe cardiovascular disease, hepatic
impairment, pulmonary tuberculosis, or in patients with chronic untreated infections. Physicians should remain vigilant for
the possible development of pneumonia in patients with COPD as the clinical features of such infections overlap with the
symptoms of COPD exacerbations. The incidence of pneumonia and fractures in patients with asthma was uncommon.
Before prescribing Breo Ellipta, please review the data sheet for information on dosage, contraindications, precautions,
interactions and adverse effects. The data sheet is available at www.medsafe.govt.nz. Breo and Ellipta are registered
trade marks of the GlaxoSmithKline group of companies. Breo Ellipta was developed in collaboration with Innoviva Inc.
Marketed by GlaxoSmithKline NZ Limited, Auckland. Adverse events involving GlaxoSmithKline products should
be reported to GSK Medical Information on 0800 808 500. TAPS DA2028AM-PM-NZ-FFV-ADVT-20JUN0006.

For more information, please go to www.medsafe.govt.nz
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Anticoagulation treatment in
cancer-associated venous
thromboembolism: assessment
of patient preferences using
a discrete choice experiment
(COSIMO study)
Authors: Picker N et al.
Summary: These researchers asked 163 adults
with cancer-associated VTE, who were switched to
DOACs in the single-arm COSIMO study, to decide
between hypothetical treatment options based on
route of administration, frequency of intake, need for
at least 3- to 4-weekly international normalised ratio
control, interactions with food/alcohol and/or distance
to treating physician. The participants indicated a
strong preference for oral medications over selfinjections (73.8% importance for overall treatment
decisions), and treatments without dietary restrictions
(11.8% importance). Even with less importance placed
on these attributes, there were still preferences for
a shorter distance to the treating physician and
once- versus twice-daily dosing. The need for regular
international normalised ratio control was not an
important consideration.
Comment: This study explored patients’
preferences between injectable low-molecularweight heparin and a DOAC in the management of
cancer-associated VTE. Across several European
countries, the authors identified a study cohort from
a database. Of the 163 patients who had already
switched to oral treatment, three quarters preferred
it because of the lack of injections. This study had
the biases that the cohort studied had already
decided to swap to a DOAC and it was funded by
the makers of rivaroxaban (Bayer AG). Bottom
line: these patients with cancer-associated
VTE preferred DOACs, mainly because of the
oral administration over injections.
Reference: Thromb Haemost 2021;121:206–15
Abstract
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Adverse events associated with the
addition of aspirin to direct oral
anticoagulant therapy without a
clear indication
Authors: Schaefer JK et al.
Summary: This registry-based cohort study evaluated
adverse outcomes associated with adding aspirin to DOAC
therapy in patients with atrial fibrillation or VTE and no clear
indication for aspirin use; 1047 patients receiving aspirin
plus a DOAC were propensity-score matched with 1047
receiving a DOAC only. During mean follow-up of 20.9
months, aspirin plus DOAC recipients had more nonmajor
bleeding events than those receiving DOAC monotherapy
(26.1 vs. 21.7 per 100 patient-years [p=0.02]) and they
also had more hospital admissions (9.1 vs. 6.5 per 100
patient-years [p=0.02]), but there was no significant
between-group difference for thrombotic event rate (2.5
vs. 2.3 events per 100 patient-years) or major bleeding.

When severe
eosinophilic asthma
throws life out of
balance, Nucala
brings it back
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Nucala is NOW available as a prefilled-pen for at-home
administration or as a lyophilised powder for in-clinic administration

Comment: The combination of oral anticoagulation
and aspirin may increase the risk of bleeding;
however, it does not significantly reduce the risk of
thrombotic outcomes. The gold standard would be to
perform a controlled study, and in lieu of this, these
researchers used health insurance data of patients on
oral anticoagulation. They found that almost a third of
all patients on aspirin had no clear indication for this
use. They reported the clinical/bleeding outcomes
in patients on combination therapy. Bottom line:
patients taking aspirin and anticoagulants report
higher bleeding rates and similar thrombosisrelated outcomes.
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Reference: JAMA Intern Med 2021;181:817–24
Abstract
SEA, Severe Eosinophilic Asthma

At Home

In Clinic

Nucala is indicated as an add-on treatment for severe eosinophilic asthma in patients aged 12 years and over.
The recommended dose is 100mg of Nucala administered by subcutaneous injection once every 4 weeks.1
1. Nucala (Mepolizumab) Data Sheet, (Version 5.0 October 2020), GSK New Zealand. 2. https://pharmac.govt.nz/
news-and-resources/consultations-and-decisions/decision-to-fund-mepolizumab-nucala-for-the-treatmentof-patients-with-severe-refractory-eosinophilic-asthma/
Nucala (mepolizumab) is a Prescription Medicine available as a 100mg powder for injection (100 mg/mL after
reconstitution) and as a 100mg/mL pre-filled pen (auto-injector). Nucala is indicated as an add-on treatment
for severe eosinophilic asthma in patients 12 years and over. Nucala is also indicated as an add-on treatment
for relapsing or refractory Eosinophilic Granulomatosis with Polyangiitis (EGPA) in adult patients aged 18 years
and over. Nucala is a fully funded medicine for severe eosinophilic asthma; Special Authority criteria apply.
Precautions: Should not be used to treat acute asthma exacerbations. Asthma-related adverse events or
exacerbations may occur during treatment. Patients should seek medical advice if asthma remains uncontrolled
or worsens after initiation. Abrupt discontinuation of corticosteroids after initiations is not recommended. Acute
and delayed systemic reactions, including hypersensitivity reaction (urticaria, angioedema, rash, bronchospasm,
hypotension) have occurred following administration, some had a delayed onset (i.e. days). Pre-existing helminth
infections should be treated prior to Nucala therapy. Opportunistic infection from herpes zoster. Patients may
experience a return of EGPA symptoms upon cessation of Nucala. As patients may decrease their other EGPA
treatments during treatment with Nucala, if Nucala treatment is discontinued then other EGPA treatments
may need to be increased accordingly. Pregnancy: Effect on human pregnancy is unknown. There is no data
available for lactation and fertility in humans. Paediatric use: Safety and efficacy in children under 12 years
of age for severe eosinophilic asthma, or 18 years for relapsed or refractory EGPA has not been established.
Interactions: No formal interaction studies have been performed with Nucala. Adverse reactions: Headache,
injection site reactions, back pain, fatigue, influenza, urinary tract infection, upper abdominal pain, pruritus,
eczema, muscle spasms, pharyngitis, lower respiratory tract infections, nasal congestion, dyspnoea, skin rash,
fever, dizziness, nausea, vomiting, infection with herpes zoster, arthralgia, sinusitis, upper respiratory tract
infection, diarrhea. This is not a full list, please see full Data Sheet. Immunogenicity: Patients may develop
antibodies to mepolizumab following treatment. Neutralising antibodies were detected in one subject with
severe asthma in clinical trials. Dosage and Administration: For the treatment of severe eosinophilic asthma,
patients should have a blood eosinophil count of ≥150 cells/µl at initiation of treatment or ≥300 cells/µl in the
prior 12 months. Adults and adolescents (12 years and older). Nucala should be reconstituted by a healthcare
professional (see full Data Sheet) and administered as a 100 mg subcutaneous injection (e.g. upper arm, thigh
or abdomen) once every four weeks. Safety and efficacy not established in adolescents weighing less than
45kg. For the treatment of EGPA, the recommended dose is 300mg of Nucala subcutaneous once every 4
weeks. It is recommended that the sites for each injection are separated by at least 5 cm. Before prescribing
Nucala, please review the data sheet for information on dosage, contraindications, precautions, interactions
and adverse effects. The data sheet is available at www.medsafe.govt.nz. Nucala is a registered trade mark of
the GlaxoSmithKline group of companies. Marketed by GlaxoSmithKline NZ Limited, Auckland. Adverse events
involving GlaxoSmithKline products should be reported to GSK Medical Information on 0800 808 500.
Trade marks are owned by or licensed to the GSK group of companies. ©2021 GSK group of companies or its
licensor. TAPS DA2123AM-PM-NZ-MPL-ADVT-21FEB0001
GSK000841
For more information, please go to www.medsafe.govt.nz
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Sotatercept for the treatment of
pulmonary arterial hypertension
Authors: Humbert M et al., for the PULSAR Trial
Investigators
Summary: Adults receiving background therapy for
PAH (n=106) were randomised to receive subcutaneous
sotatercept 0.3 mg/kg, sotatercept 0.7 mg/kg or
placebo every 3 weeks in this 24-week trial. Compared
with placebo, sotatercept, at both the 0.3 and 0.7 mg/
kg doses, was associated with a greater change from
baseline in PVR at week 24 (primary endpoint; respective
least-squares mean differences, –145.8 and –239.5
dyn·sec·cm–5 [p values 0.003 and <0.001]) and 6MWD
(29.4 and 21.4m). NT-proBNP levels also fell in the
sotatercept recipients. The most frequently recorded
haematological adverse events were thrombocytopenia
and increased haemoglobin level. One sotatercept 0.7
mg/kg recipient died of cardiac arrest.
Comment: PAH is a disorder of progressive vascular
remodelling that is linked to mutations in the BMPR2
(bone morphogenetic protein receptor type 2) gene.
BMPR2 maintains endothelial integrity and mutations
lead to dysfunction, cellular proliferation and pulmonary
vascular remodelling. Sotatercept is a fusion protein
that acts as a ligand trap to restore the balance
between growth-inducing and growth-inhibiting
pathways. About 100 patients with PAH tolerated
sotatercept well, with a reduction in NT-proBNP levels.
A phase 3 trial is recruiting in NZ. Bottom line:
sotatercept is a promising new medication class
to treat PAH.
Reference: N Engl J Med 2021;384:1204–15
Abstract
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Each month we highlight a particularly excellent paper with our butterfly symbol.

Prevalence of pulmonary embolism among patients with COPD
hospitalized with acutely worsening respiratory symptoms
Authors: Couturaud F et al., for the PEP Investigators
Summary: The prevalence of PE was reported for 740 patients with COPD who had been admitted to one
of seven hospitals in France for acutely worsening respiratory symptoms. A PE diagnosis within 48 hours of
admission (primary outcome) was made for 44 of the patients. Among patients in whom VTE was ruled out
at admission and who did not receive anticoagulation (n=670), five (0.7%) experienced a PE during followup, three of whom died. Fifty patients (6.8%) died during 3-month follow-up, with a greater proportion of
deaths seen in patients with versus without VTE at admission (25.9% vs. 5.2% [p<0.001]). The respective
prevalences of VTE in patients with (n=299) and without (n=441) suspected PE were 11.7% and 4.3%.
Comment: Diagnosing a PE in a patient admitted for COPD and increasing shortness of breath remains
challenging. A previous meta-analysis had reported an incidence of 16% in patients with unexplained
shortness of breath, and post mortem studies identified a PE in 21% of patients admitted with an acute
exacerbation of COPD. This French study offered a CTPA scan to all patients admitted with COPD and
increased breathlessness to assess the prevalence of PE. When a PE was suspected, the prevalence was
10% and remained at 3% even when no PE was expected. Bottom line: the prevalence of PE was
5.9% in patients admitted with COPD.
Reference: JAMA 2021;325:59–68
Abstract

Non-invasive early exclusion of chronic thromboembolic pulmonary
hypertension after acute pulmonary embolism
Authors: Boon GJAM et al., InShape II study group
Summary: In the prospective InShape II study, 424 consecutive patients with acute PE were managed according
to a screening algorithm 3 months after presentation to determine if echocardiographic evaluation of pulmonary
hypertension was indicated. The algorithm applied CTEPH rule-out criteria (ECG and NT-proBNP level) when a
CTEPH prediction score indicated high pretest probability or if matching symptoms were present, and in the event
that possible pulmonary hypertension could not be ruled out by these results, a referral for echocardiography
was provided. The algorithm determined that 81% of patients were considered to be free of CTEPH, leaving 19%
referred for echocardiography. Over 2 years of follow-up, there was one CTEPH diagnosis made among the patients
in whom echocardiography was deemed unnecessary (algorithm failure rate, 0.29%). Thirteen diagnoses of CTEPH
were made overall, including ten within 4 months of PE presentation.
Comment: About half of all patients who suffer a PE will report a degree of dyspnoea early in the
follow-up period. Echocardiography is the test of choice according to the ERS statement on CTEPH. These
Dutch researchers report that in a prospective study of 400 patients who had experienced a PE, a combination
of clinical symptoms, ECG changes and assessment of BNP level can rule out CTEPH without the need for
echocardiography. Bottom line: a simple noninvasive screening algorithm can accurately exclude
CTEPH following acute PE while avoiding 80% of echocardiographies.

Switching to riociguat versus
maintenance therapy with
phosphodiesterase-5 inhibitors in
patients with pulmonary arterial
hypertension (REPLACE)
Authors: Hoeper MM et al., on behalf of the REPLACE
investigators
Summary: In this open-label trial, patients aged 18–75
years with symptomatic PAH at intermediate risk of
1-year mortality who were receiving PDE-5 inhibition
with or without an endothelin receptor antagonist for
≥6 weeks were randomised to continue their PDE-5
inhibitor treatment (sildenafil ≥60 mg/day or tadalafil
20–40 mg/day; n=115) or switch to oral riociguat
≤2.5mg three times per day (n=111). Compared with
the PDE-5 inhibitor arm, a greater proportion of riociguat
recipients experienced clinical improvement by week 24
(primary endpoint; 41% vs. 20%; odds ratio 2.78 [95% CI
1.53, 5.06]) and a smaller proportion experienced clinical
worsening events (1% vs. 9%; 0.10 [0.01, 0.73]). The
most frequent adverse events in the riociguat group were
hypotension (14%), headache (13%) and dyspepsia (9%),
and in the PDE-5 inhibitor group they were headache
(7%), cough (6%) and upper respiratory tract infection
(6%). The serious adverse event rates in the riociguat and
PDE-5 inhibitor arms were 7% and 17%, respectively,
and there were four deaths, all in the PDE-5 inhibitor arm.
Comment: Riociguat is currently the only US FDA
approved medical therapy for CTEPH. Riociguat,
like sildenafil, acts by increasing the vasodilating
cGMP (cyclic guanosine monophosphate). While
PDE inhibitors like sildenafil or tadalafil reduce
the breakdown of cGMP, riociguat increases the
production of cGMP by stimulating the guanosine
cyclase enzyme. Theoretical modelling and some
uncontrolled studies have suggested that de novo
production of cGMP may be more effective. These
international researchers report on more than
200 patients who were switched to riociguat. The
accompanying editorial points out the weaknesses
associated with the lack of blinding. Bottom line:
riociguat led to improved symptoms and
increased 6MWD.
Reference: Lancet Respir Med 2021;9:573–84
Abstract

Reference: Thorax 2021;76:1002–9
Abstract
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Please review full Data Sheet before prescribing. Full Data Sheet is available by calling
0800 283 684 or visiting medsafe.govt.nz/profs/Datasheet/c/Clexaneinj.pdf.
References: 1. Enoxaparin assessment report, European Medicines Agency, 15th
December 2016. 2. Data on file, Sanofi Australia. Analysis of global IMS sales from 1995 to
2017. 3. Data on file, Sanofi Australia. Embase literature search 7 June 2019. CLEXANE®
100mg/mL and CLEXANE® FORTE 150mg/mL (enoxaparin sodium). INDICATIONS:
Prophylaxis of venous thromboembolic disease, in particular those which may be
associated with orthopaedic, general, major colorectal or cancer surgery. Prophylaxis of
venous thromboembolism in general medical patients bedridden due to acute illnesses
including acute heart failure, respiratory failure, severe infections, rheumatic disease.
Treatment of venous thromboembolic disease. Treatment of unstable angina and
non-Q-wave myocardial infarction, administered concurrently with aspirin. Prevention of
thrombus formation in the extra-corporeal circulation during haemodialysis. Treatment of
acute ST-segment Elevation Myocardial Infarction (STEMI) including patients to be
managed medically or with subsequent Percutaneous Coronary Intervention (PCI).
Before prescribing Clexane® please refer to the data sheet for information on dosage,
contraindications, precautions, interactions and adverse effects. The data sheet is on the
Medsafe website at www.medsafe.govt.nz. or available by clicking here.
Sanofi New Zealand, Level 5, 56 Cawley Street, Ellerslie, Auckland 1051. Freephone
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Safety and efficacy of B-cell depletion with rituximab
for the treatment of systemic sclerosis-associated
pulmonary arterial hypertension

Supplementation with iron in pulmonary arterial
hypertension

Authors: Zamanian RT et al., on behalf of the NIH ASC01 Study Group

Summary: Patients with idiopathic or heritable PAH and iron deficiency from Europe
(n=39) or China (n=17) received a single infusion of ferric carboxymaltose 1000mg
or 15 mg/kg if bodyweight was <66.7kg (Europe) or iron dextran 20 mg/kg (China) or
saline placebo (both locations) in two 12-week randomised crossover trials. Tolerability
was good with both iron treatments, and they were both associated with improvements
in iron status, but there was no significant effect with either iron treatment
(analysed separately or together) on exercise capacity measures or cardiopulmonary
haemodynamics at 12 weeks.

Summary: Patients with systemic sclerosis-associated PAH receiving stable standard
medical therapy (n=57) were randomised to receive two infusions of rituximab
1000mg or placebo 2 weeks apart in this proof-of-concept trial. There wasn’t
a significant difference between the rituximab versus placebo arm for adjusted
mean change in 6MWD at 24 weeks (primary outcome; 23.6 vs. 0.5m [p=0.12]);
the estimated 24-week difference was significant when 48-week data were also
considered (25.5 vs. 0.4m [p=0.03]). Rituximab was well tolerated. Low rheumatoid
factor, IL-12 and IL-17 levels were sensitive and specific as predictors of response to
rituximab as measured by improvement in 6MWD (AUCs 0.88–0.95).
Comment: Retrospective data and pathophysiological modelling suggest
that rituximab should be effective in treating scleroderma-related pulmonary
hypertension. Unfortunately, this investigator-initiated clinical trial recruited
fewer than 60 patients over 9 years and didn’t reach its primary endpoint. The
accompanying editorial is most insightful on the management of sclerodermarelated pulmonary hypertension and our clinical trial environment: ‘A phase-2
NIH-sponsored randomised controlled trial of rituximab in scleroderma-associated
PAH did not reach significance for its endpoints: end of story? Not so fast!’.
Bottom line: B-cell depletion therapy is safe and may still be effective for
a subgroup of patients with systemic sclerosis-PAH.

Authors: Howard LSGE et al.

Comment: Iron deficiency is common in chronic heart failure, and intravenous
iron therapy improves exercise capacity and symptoms; in a meta-analysis, it
reduced hospitalisations and mortality. This report is from two studies exploring
the effect of intravenous iron supplementation in patients with PAH and iron
deficiency. The report combined data from European and Chinese randomised
trials. Iron supplementation was well tolerated and safe, and improved the iron
status. Bottom line: iron supplementation had no effect on PVR or exercise
capacity. Based on current evidence iron supplementation will not lead to
better outcomes in our patients with PAH.
Reference: Ann Am Thorac Soc 2021;18:981–8
Abstract

Reference: Am J Respir Crit Care Med 2021;204:209–21
Abstract

A mobile health intervention to increase physical
activity in pulmonary arterial hypertension

Risk reduction and hemodynamics with initial
combination therapy in pulmonary arterial
hypertension

Authors: Hemnes AR et al.

Authors: Badagliacca R et al.
Summary: There were 181 treatment-naive patients with PAH (81% idiopathic) with a
follow-up right heart catheterisation at ~6 months after initial combination endothelin
receptor antagonist plus PDE-5 inhibitor therapy enrolled in this study, who underwent
clinical evaluation and risk assessments according to European guidelines and
Registry to Evaluate Early and Long-Term PAH Disease Management scores. The initial
combination therapy was associated with improvement in functional class and 6MWD,
and PVR was decreased by a median of 40% and an average of 35%; however,
one-third of participants had a decrease in PVR of <25%. Independent predictors of
a poor haemodynamic response were age, male sex, pulmonary artery pressure and
cardiac index, and right/left ventricular surface area ratio of >1 was associated with
low tricuspid annular plane systolic excursion of <18mm on echocardiography. A lowrisk status at 6 months was achieved or maintained in 43.1% and 34.8% and 43.1%
of patients according to European and Registry to Evaluate Early and Long-Term PAH
Disease Management scores, respectively. Predicting a low-risk status was improved
by the addition of poor hemodynamic response to the criteria.
Comment: This European study, led from Italy, explored the impact of the WHOrecommended upfront combination therapy with an endothelium antagonist and a
PDE inhibitor. The good news is that just as in the AMBITION trial, exercise capacity,
risk scores and PVR all improved. However, Noah Schoenberg and Harrison Farber
point out the shortcomings in the accompanying editorial, ‘When “AMBITION” isn’t
good enough: risk status and dual oral therapy in PAH’. The important clinical
bottom line: even with upfront combination therapy, 35% of patients
reach a low risk status.
Reference: Am J Respir Crit Care Med 2021;203:484–92
Abstract
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Summary: Forty-two patients with PAH were randomised to a 12-week text messagebased intervention (three automated text messages per day with real-time step
count updates and encouraging messages based on behavioural change theory, with
individual step targets increased by 20% every 4 weeks) or usual care in this trial.
Compared with usual care, the intervention was associated with a greater increase in
raw steps from baseline to week 12 (+1409 vs. –149 steps [p=0.02]), a difference
that persisted after adjustments for age, sex, baseline step counts and functional class,
as well as a significantly higher average number of steps on all days between days
9 and 84, but no significant difference in 6MWD at week 12. The intervention was
also associated with an improvement in emPHasis-10 score (p=0.046), a decrease
in visceral fat volume (–170mL [p=0.023]) and an improvement in tricuspid annular
plane systolic excursion that almost reached significance (p=0.051).
Comment: Pulmonary rehabilitation improves exercise capacity, QOL and clinical
outcomes. However, supervised pulmonary rehabilitation programmes are not easy
to scale and are not often available in rural settings. In this study, North American
authors present the data of a feasibility study with 42 PAH patients who were
enrolled in a programme that sent automated messages during the day. Patients
were enthusiastic to enrol with a low dropout rate. No significant side effects were
reported, and the authors’ bottom line is: automated ‘smart’ text messaging
improved walking distance by more than 1000 steps a day.
Reference: Chest 2021;160:1042–52
Abstract

Independent commentary by Professor Lutz Beckert
Professor Lutz Beckert is the Associate Dean Medical Education with the
University of Otago, Christchurch. He is also a Respiratory Physician at
Canterbury District Health Board with particular clinical interests in interstitial lung
disease, pulmonary vascular disease, respiratory physiology and COPD (chronic
obstructive pulmonary disease). FOR FULL BIO CLICK HERE
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