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Welcome

to this autumn issue of Respiratory Research Review with the topic
of venous thromboembolic disease and idiopathic pulmonary hypertension. Thank you also for the
comments, feedback and questions; they are greatly appreciated.
We will start this review off with a comment on the ‘National survey of burnout and depression among fellows training in
pulmonary and critical care medicine: a special report by the Association of Pulmonary and Critical Care Medicine Program
directors’. I don’t think we can claim that respiratory medicine is in any way different from other medical practices; actually,
we may be more protected. However, two aspects caught my attention: i) half of all trainees report depression or burnout
– about a quarter report both; and ii) beside childcare issues, financial burden and working hours of 70 hours, there is a
new player on the field. One of the strongest predictors of burnout and ‘killing the joy of medicine’ is the electronic health
record. Locally we have some challenges. After reading this article, I wonder if this is indeed a more generic problem and
whether other professional groups also experience the electronic health record as a burden rather than a tool to make
our life easier?
People who are looking for a fun way to revise the management options of PEs, for example, at a peer-group session,
may enjoy the sort of interactive case in this article: ‘The PERT concept: a step-by-step approach to managing pulmonary
embolism’. This case study integrates diagnostic strategies, assessments of severity and risk assessment of bleeding
into one case and summarises the evidence. It is actually quite fun to read. Another article, which may be paradoxically
inspiring for us in NZ, is related to the first article of this review. It argues that the mortality of PE has stabilised in Canada,
but increased in the USA, together with a trend of increased mortality from other CV diseases. Just at the end of 2020,
a group of US physicians published this article: ‘Comparing health outcomes of privileged US citizens with those of
average residents of other developed countries’. The authors compared the health outcomes of white US citizens with the
1% highest income with individuals of average income in other developed countries like Australia, NZ, the UK, Canada and
others. It appears not even the richest US citizen with the ‘best healthcare’ beat an average-income person (about $60K)
in other OECD countries.
Half of this review is dedicated to PAH (pulmonary arterial hypertension); however, it is a field with a rapidly developing
evidence base. Respiratory trainees may enjoy the article that ‘Diffusing capacity is an independent predictor of outcomes
in pulmonary hypertension associated with COPD’ and the accompanying editorial ‘Diffusing capacity for carbon monoxide
is a reflection of the pulmonary microcirculation, but not only’ – a gentle exercise in respiratory physiology, what it may
measure and how powerful it can be as a predictive tool. People who wish to delve deeper into this topic may appreciate the
predictive power of the ‘Identification of cardiac magnetic resonance imaging thresholds for risk stratification in pulmonary
arterial hypertension’ (Am J Respir Crit Care Med). The Fleischer Society has summarised the specific role, strength and
limitation of imaging modalities for us: ‘Imaging of pulmonary hypertension in adults: a position paper from the Fleischner
Society’. Finally, the ongoing mystery of underlying causes for idiopathic PAH continues, and the TWIST oncogene may end
up providing ‘A plot twist in pulmonary arterial hypertension (Am J Respir Crit Care Med): ‘TWIST1 drives smooth muscle
cell proliferation in pulmonary hypertension via loss of GATA-6 and BMPR2’ (Am J Respir Crit Care Med).
We hope you enjoy the selection, and we are looking forward to feedback/comments/questions.
Kind regards,
Professor Lutz Beckert
lutzbeckert@researchreview.co.nz
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Age-sex specific pulmonary
embolism-related mortality in
the USA and Canada, 2000–18
Authors: Barco S et al.
Summary: This retrospective analysis of data from the
WHO Mortality Database and the CDC Multiple Cause of
Death database found that the age-standardised annual
mortality rate with PE as the underlying cause fell from 6.0 to
4.4 deaths per 100,000 population between 2000 and
2006 in the US; the rate fell further to 4.1 deaths per
100,000 population by 2017 for women, but remained
stable for men. There was an increase in PE-related mortality
after 2006 in adults aged 25–64 years. The median age
at death from PE fell from 73 years in 2000 to 68 years in
2018. The prevalences of cancer, respiratory diseases and
infections as contributors to PE-related death increased
from 2000 to 2018. In Canada, the annual age-standardised
PE-associated mortality rate fell from 4.7 to 2.6 deaths per
100,000 population between 2000 to 2017, with a slowing of
the decline evident after 2006 across age groups and sexes.
Comment: The incidence of PE has been increasing;
however, this may be related to an ageing population and
more sensitive testing. In Europe, the mortality of PE has
been declining together with other acute CV diseases. In
this paper, international researchers used the Centers
for Disease Control and WHO data to explore PE-related
mortality in the US and Canada. In Canada, the PE
mortality consistently declined. In the USA, the decline
plateaued in parallel with the increase of lung cancer,
respiratory infection and CV diseases. Bottom line:
there is room for improvement in the detection
and treatment of PE, particularly in the USA.
Reference: Lancet Respir Med 2021;9:33–42
Abstract

Derivation and validation of
a clinical prediction rule for
thrombolysis-associated major
bleeding in patients with acute
pulmonary embolism
Authors: Jara-Palomares L et al., the RIETE investigators
Summary: These researchers used data from 1172
consecutive registrants with acute PE who had received
systemic thrombolysis to create a risk score (BACS) for the
prediction of major bleeding episodes over 30 days. A lowrisk classification (0 points) was assigned to 38% of this
cohort and 51% of a validation cohort of COMMAND VTE
registrants, and the overall 30-day major bleeding rates
for these groups were 2.96% and 1.3%, respectively; the
rate for high-risk patients (≥3 points) from the derivation
cohort was 44%. The 30-day major bleeding event rates
for patients classified as low risk using the Kuijer and RIETE
scores were 5.3% and 4.4%, respectively.
Comment: For most patients, the cornerstone of
PE treatment is fast, effective anticoagulation. Some
patients with acute PE and right heart strain may
benefit from systemic thrombolysis; however, this is
associated with an increased risk of major bleeding.
These Italian authors used the RIETE registry to
identify a new risk score, validate it and compare
it with the existing score. Their new score has the
advantage of high accuracy, good performance and is
very simple and easily available: BACS – recent major
Bleeding, Age greater than 75 years, active Cancer
and Syncope. Bottom line: the simple BACS score
easily identifies patients at high risk of bleeding
during systemic thrombolysis.
Reference: Eur Respir J 2020;56:2002336
Abstract
For more information, please go to www.medsafe.govt.nz
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A predictive tool for the
assessment of right ventricular
dysfunction in non-high-risk
patients with acute
pulmonary embolism
Authors: Gao Y et al.
Summary: These researchers analysed the retrospective
records of 845 non-high-risk patients hospitalised with
acute PE to develop a rapid, accurate tool for predicting
RV dysfunction risk within 24 hours of admission; the
patients were randomised in a 2:1 ratio to a training or a
validation cohort. Overall, 28.4% of the patients developed
RV dysfunction. The model developed for predicting RV
dysfunction included NT-proBNP level, cardiac troponin I
level and ventricular diameter ratios. The model had
area under the curve values of 0.881 and 0.839 in the
respective training and validation cohorts for predicting
RV dysfunction.
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Comment: As illustrated in the educational case
highlighted in the introduction, the patients who
present with systemic shock are easier to spot than
the ones who develop RV dysfunction. Last year
(Respiratory Research Review issue 178) we reviewed
an article using echocardiography criteria to predict RV
dysfunction; however, an urgent echocardiography isn’t
always easily available. This group from China used
parameters routinely assessed in patients presenting
with an acute PE to develop a score predicting RV
dysfunction. Bottom line: a raised BNP level, a
raised troponin I level and a flat septum on CT
scan predict at-risk patients with an acute PE.

a l a u t h o rit

r
yc

it

Reference: BMC Pulm Med 2021;21:42
Abstract
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Risk of hospitalization with
hemorrhage among older
adults taking clarithromycin vs
azithromycin and direct oral
anticoagulants
Authors: Hill K et al.
Summary: The 30-day risk of a hospital admission for
haemorrhage was compared between DOACs (rivaroxaban
n=9972, apixaban n=7953, dabigatran n=7018)
coprescribed with clarithromycin (n=6592) versus
azithromycin (n=18,351) in a retrospective cohort of older
adults. Compared with DOAC/azithromycin coprescription,
DOAC/clarithromycin coprescription increased the risk of
a hospital admission for major haemorrhage (0.77% vs.
0.43%; adjusted hazard ratio 1.71 [95% CI 1.20, 2.45]),
with consistent results across multiple additional analyses.
Comment: Even after DOACs have supplanted
warfarin as the anticoagulant of choice, anticoagulantassociated haemorrhage remains a common adverse
drug reaction, particularly in patients older than
75 years. Clarithromycin is a potent inhibitor of
CYP3A4, whereas azithromycin only has a minimal
effect. Both antibiotics are frequently prescribed for
respiratory infections including atypical mycobacteria.
These authors reviewed the Canadian prescribing
database of 25,000 patients taking DOACs. They found
that the 25% receiving clarithromycin had a greater
bleeding risk than the 75% receiving azithromycin.
Bottom line: the bleeding risk is higher for
clarithromycin; however, it is less than 1%.
Reference: JAMA Intern Med 2020;180:1052–60
Abstract
a RESEARCH REVIEW™ publication
3

Respiratory
RESEARCH REVIEW

™

Each month we highlight a particularly excellent paper with our butterfly symbol.

Survival and quality of life after early discharge in
low-risk pulmonary embolism
Authors: Barco S et al., on behalf of the HoT-PE Investigators
Summary: In the HoT-PE (Home Treatment of Patients with Low-Risk Pulmonary Embolism) trial, 576 patients
with acute low-risk PE were discharged early on rivaroxaban. A predefined interim analysis revealed a 3-month PE
recurrence rate (primary efficacy outcome) of 0.5% and a 1-year mortality rate of 2.4%, and the trial was stopped
early for efficacy with 50% of the planned population enrolled. There were also significant overall improvements in QOL
and treatment satisfaction scores after 3 months (p<0.0001). Disease-specific and generic QOL scores were worse
in females and patients with cardiopulmonary disease, and generic QOL score deteriorated quicker in older patients.
Comment: NZ has been leading in the early discharge of low-risk patients with a PE, and we can probably match
the average length of stay of 33 hours. These are data from the HoT-PE study, which has been published previously.
In addition to survival, this secondary analysis focussed on QOL. Overall the QOL was good and continued to
improve; however, some groups, for example, women with an elevated BMI, have ongoing QOL impairment. The
accompanying editorial gives us the bottom line ‘Early discharge after acute pulmonary embolism: keep
quality of life on the radar’.
Reference: Eur Respir J 2021;57:2002368
Abstract

Characteristics and long-term survival of patients with chronic
thromboembolic pulmonary hypertension in China
Authors: Deng L et al.
Summary: These researchers compared the characteristics and long-term survival of registrants with CTEPH (chronic
thromboembolic pulmonary hypertension) treated with PEA (pulmonary endarterectomy; n=81), balloon pulmonary
angioplasty (n=61) or medical therapy (n=451). The respective overall estimated 1-, 3-, 5- and 8-year survival rates were
95.2%, 84.6%, 73.4% and 66.6%, with rates of 92.6%, 89.6%, 87.5% and 80.2% in surgically treated patients (96.7%,
88.1%, 70.0% and 70.0% for balloon pulmonary angioplasty) and 95.4%, 88.3%, 71.0% and 64.1% in medically treated
patients. Independent predictors of survival included PEA, along with coronary heart disease, cardiac index, pulmonary
vascular resistance, big endothelin-1, acute PE and 6MWD.
Comment: This is the report of a registry of patients with CTEPH. This illness can develop when an acute PE doesn’t
resolve after 6–8 weeks. It is now more than 50 years ago since a group in San Diego published on the first successful
PEA. Of the about 600 Chinese patients, about 50% would be amenable to this surgery because of the central location of
the thrombus; however, only 13% underwent an endarterectomy. The title of Trevor Williams and David McGiffin’s editorial
is our bottom line: “‘Surgery first’ if cure is your aim in CTEPH”.
Reference: Respirology 2021;26:196–203
Abstract

CAMPHOR score: patientreported outcomes are
improved by pulmonary
endarterectomy in chronic
thromboembolic pulmonary
hypertension
Authors: Newnham M et al.
Summary: Changes in CAMPHOR (Cambridge Pulmonary
Hypertension Outcome Review) score before and up to
5 years after PEA were assessed in this retrospective
observational study of consecutive patients with CTEPH,
with comparisons between those with versus without
clinically significant residual pulmonary hypertension and
between those who underwent PEA versus those who
did not. There were 1324 patients who underwent PEA;
1053 of these patients had a CAMPHOR score recorded
preprocedure and 934 had a score recorded within 1 year
of the procedure, with 784 having scores recorded at
both timepoints. Scores for the three CAMPHOR domains,
namely activity, QOL and symptoms, improved significantly
from baseline after PEA, by –5, –4 and –7 points,
respectively (p<0.0001 for all), with greater improvements
in those without clinically significant residual pulmonary
hypertension. Patients who underwent the PEA procedure
had better CAMPHOR scores than those who did not.
The minimally clinically important differences for the
CAMPHOR activity, QOL and symptoms scores were –3,
–4 and –6 points, respectively.
Comment: These are data from the UK national
centre for PEA, which reviewed data on 1324 patients
who underwent this operation at Papworth Hospital in
Cambridge. About 60% had a QOL score measured
before and after their PEA. The authors used several
scores; however, the best fit was the one developed for
patients with pulmonary hypertension, the CAMPHOR.
The less residual pulmonary hypertension the patient
had, the better the score, and surgical management
outperformed medical management. Bottom line:
PEA improves CAMPHOR scores significantly in
a sustained fashion.
Reference: Eur Respir J 2020;56:1902096
Abstract
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This review summarises data relevant to the use of the MF59-Adjuvanted inactivated
quadrivalent influenza vaccine (Fluad®Quad) for the prevention of seasonal influenza in
adults aged ≥65 years, against the background of a high burden of disease in older adults
and factors that can reduce vaccine effectiveness. The effects of COVID-19 on influenza
and influenza vaccination are also discussed. This review is sponsored by Seqirus (NZ) Ltd.

Influenza in the elderly
The elderly are disproportionally affected by seasonal influenza.1-3 They experience more complications,
exacerbation of comorbidities, and excess mortality than younger people. Indeed, influenza is the leading
cause of infectious death among elderly people who are also the age group most at risk of respiratory
complications.2
Ninety percent of influenza-related deaths occur in people aged ≥65 years as do 70% of influenzaassociated hospitalisations.4,5 Moreover, the presence of comorbid medical conditions magnifies the risk of
complications and death from influenza in the elderly.2 The greater burden of illness in the elderly makes
them a priority for influenza immunisation campaigns.
Expert comment: COVID-19 has shown us how our appreciation of respiratory viruses is very biased
by how we test. It is misleading to think that influenza is always more severe than a common cold, and
the chances of being accurately diagnosed with influenza depend on whether a person has “classical”
influenza symptoms, test availability and timing of presentation. In other words, there is a huge underrecognition of influenza infection, particularly when it is so commonly part of a mixed respiratory
infection. The likelihood of being tested and diagnosed with influenza appears to be greatly affected
by how quickly results are expected to come back from the laboratory, and how likely clinicians are to
think of influenza. This is compounded by the fact that influenza in the elderly is less often classical in
its presentation and highly variable in frequency from year to year.
We have found that the introduction of point-of-care testing for influenza in the emergency department
has greatly changed our understanding of influenza and given the opportunity to treat with oseltamivir
in a clinically-useful timeline. Generally, 25–30% of people with acute febrile respiratory illness
requiring admission have influenza, at least in “normal” years.
With so many caveats on the data, it is difficult to comment on the true impact of influenza in NZ, and
in the elderly. Modelling data from NZ suggests that the impacts on mortality and admission to hospital
are similar to those observed overseas,1 with 5- to 10-times greater mortality in those over 65 years
of age, a huge under-recognition of influenza-related mortality, and excess mortality and morbidity in
Māori and Pasifika.
The year 2020 provides us with a unique opportunity to assess the effect of influenza on morbidity and
mortality, because the COVID-19-related border closures have essentially eliminated the introduction
of influenza into NZ this winter. Perhaps we will truly understand the wider impacts of influenza
this year.

a RESEARCH REVIEW™ publication

Reference: 1. Kessaram T, et al. Estimating influenza-associated mortality in New Zealand from 1990 to 2008. Influenza Other
Respir Viruses. 2015;9(1):14-9.
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Development and validation
of an abridged version of
the REVEAL 2.0 risk score
calculator, REVEAL Lite 2, for
use in patients with pulmonary
arterial hypertension
Authors: Benza RL et al.
Summary: An abridged version of REVEAL 2.0 called
REVEAL Lite 2 for assessing risk in patients with PAH
was developed and validated by these authors. REVEAL
Lite 2 includes the following six noninvasive parameters:
functional class, vital signs (systolic BP and heart rate),
6MWD, BNP/NT-proBNP level and renal insufficiency
according to estimated GFR. REVEAL Lite 2 was found to
approximate REVEAL 2.0 for differentiating among low,
intermediate and high 1-year mortality risk in patients
from the REVEAL registry. BNP/NT-proBNP level was
the most predictive REVEAL Lite 2 parameter, followed
by 6MWD and functional class, and the tool was still
able to discriminate among risk groups even when the
less predictive variables of heart rate, systolic BP and
estimated GFR were excluded.
Comment: The initial assessment of patients with
PAH determines the intensity of treatment, timing
of lung transplantation referral and the overall
prognosis. At the time of diagnosis of PAH, we have
a plethora of biological parameters like right heart
catheter data, 6MWD test and cardiac biomarkers.
We have previously linked to comparisons of different
risk assessments (Respiratory Research Review
issue 146). In this paper the authors review data of
more than 2500 patients of the REVEAL database and
offer a simple risk score. Bottom line: functional
status, BP, heart rate, 6MWD, BNP and estimated
GFR can robustly predict PAH mortality.
Reference: Chest 2021;159:337–46
Abstract
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Adherence to disease-specific drug treatment among
patients with pulmonary arterial hypertension or chronic
thromboembolic pulmonary hypertension
Authors: Kjellström B et al.
Summary: Adherence to disease-specific treatment was reported for 384 adults with PAH and 187 with CTEPH from three
Swedish registries. Based on the difference between the number of daily dosages dispensed and the total number of days
covered, adherence was 62%, whereas review of prescription fill histories by two independent reviewers to detect anomalies
or patterns of deteriorating or improving adherence over time revealed adherence of 66%. Adherence was greatest for
riociguat at 91% and lowest for sildenafil at 60%. Factors associated with good adherence were shorter time since PAH
diagnosis and fewer concomitant chronic treatments for CTEPH, but not age, sex, socioeconomic status or number of
pulmonary hypertension treatments.
Comment: Our current treatments for PAH improve QOL and probably survival. However, all medications have side
effects and there is general fatigue of taking medications long term. The authors used data of the about 600 patients
in the Swedish PAH registry; about a third were on single therapy, half on double therapy and about 10% on triple
therapy. More than 80% of patients on dual therapy were using an endothelium antagonist and sildenafil. Adherence
was assumed when patients filled their prescriptions. Bottom line: about 60–65% of patients were using their
prescribed therapies for PAH.
Reference: ERJ Open Res 2020;6:00299-2020
Abstract

Inpatient palliative care use in patients with pulmonary arterial
hypertension: temporal trends, predictors, and outcomes
Authors: Anand V et al.
Summary: Inpatient use of palliative care services in the US for patients with PAH was evaluated using data from 30,495
admissions with a primary diagnosis of the condition. Inpatient palliative care services use was found to be 2.2%, but
increased from 0.5% in 2001 to 7.6% in 2017, with a significant increase beginning in 2009. Predictors of palliative
care services use were white ethnicity, private insurance, higher socioeconomic status, hospital-specific factors, higher
comorbidity burden, cardiac and noncardiac organ failure, use of extracorporeal membrane oxygenation and use of
noninvasive mechanical ventilation. Users of palliative care services had a higher prevalence of do-not-resuscitate orders,
longer hospital stays, higher hospitalisation costs and greater in-hospital mortality with less frequent discharges to home.
Comment: Despite improvements in treatment, PAH remains a progressive, fatal illness with a 1-year mortality rate of
10–20% and an in-hospital mortality rate between 14% and 30%. About 35% of patients will die the year following
hospital admission for PAH. These data are based on an American database of more than 30,000 admissions of patients
with PAH over 20 years. Despite the generally poor prognosis and the high symptom burden, PAH patients are not often
referred to palliative care. Bottom line: while increasing in the last few years, on average only 2% of patients
with PAH received input from palliative care.
Reference: Chest 2020;158:2568–78
Abstract

CLICK HERE

to read previous issues of Respiratory Research Review

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.
FOR FULL BIO CLICK HERE

New Zealand COPD Guidelines
General Practice Conference & Medical Exhibition

The NZ COPD Guidelines have been developed by the
Asthma and Respiratory Foundation’s (ARFNZ) working
group of respiratory health experts led by Dr Stuart Jones
from Middlemore Hospital and Professor Bob Hancox
from the University of Otago, with the goal of improving
diagnosis, and laying out clear recommendations for
assessment and management of this respiratory disease.
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Download the NZ COPD
Guidelines here
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