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Welcome to the March edition of Respiratory Research Review, 
with the topics of venous thromboembolic disease and pulmonary artery hypertension.
We are leading off with another research outcome of the Million Woman Study; the first author is from the Department of 
Preventive and Social Medicine at the University of Otago. We had quoted the study in December when the authors made the 
case for a strong relationship between smoking and lung disease in women. This time the authors find that obese women 
(BMI >35 kg/m2) have a higher risk of a VTE, a higher risk of surgery and a 40-fold higher risk of a postsurgery VTE compared 
with woman with a BMI of ≤25 kg/m2. Also the N Engl J Med is publishing several articles on the newer oral anticoagulants, 
for which we slowly develop a clinical impression: dabigatran, apixaban and rivaroxaban. The accompanying editorial by Jean 
Connors gives an excellent overview (N Engl J Med 2013;368[8]:767–9). Also intriguing are the articles on the consistent 
effect of a higher mortality of PE when the patient is admitted over the weekend and the report using EBUS for diagnosing 
tumour embolism in the context of a ‘filling defect’ on a CTPA scan.
While we are still awaiting the formal publication of the results of the Riociguat and the Macitentan studies, we have a look at 
the lowest effective dosage of acetazolamide (250 mg/day) for the prophylaxis of acute mountain sickness. The pivotal study 
on PAH has been published by UK centres for treating PAH. It is difficult to summarise in Respiratory Research Review; the 
accompanying editorial (Am J Respir Crit Care Med 2012;186[8]:707–9) from Chicago describes the article as a “dynamic 
portrait of the ‘beast’”.
We hope you are enjoying these updates and will be looking forward to comments and questions.

Kind regards
Associate Professor Lutz Beckert 
lutzbeckert@researchreview.co.nz
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Body mass index, surgery, and risk of venous 
thromboembolism in middle-aged women
Authors: Parkin L et al, for the Million Women Study Collaborators
Summary: These researchers explored the relationship between VTE risk and BMI both in the absence of surgery and the first 
12 postsurgical weeks by linking questionnaire data from 1170,495 Million Women Study participants with hospital admission 
and death records; over an average of 6 years follow-up, 6438 were hospitalised or died due to VTE. A relationship was 
seen between increasing VTE risk and increasing BMI, with a BMI ≥35 kg/m2 being associated with a 3- to 4-fold increased 
risk of VTE compared with a BMI 22.5–24.9 kg/m2 (relative risk 3.45 [95% CI 3.09, 3.86]). Compared with lean women, 
overweight/obese women were also more likely to be admitted for surgery and also to develop a VTE postoperatively. During 
a 12-week period without surgery, the incidence rates of VTE associated with BMIs <25 kg/m2 and ≥25 kg/m2 were 0.10 
and 0.19 per 1000 women, respectively, while the respective rates during the 12 weeks after day and inpatient surgery were 
around 4- and 40-fold greater.

Comment: In this clinically powerful analysis of the ‘Million Woman Study’, the authors described a dose-response 
relationship between BMI and risk of VTE; for example women with a BMI >35 kg/m2 had a 3-fold increased risk of 
VTE. While the mean age was 56 years and the mean BMI 26.2 kg/m2, the authors focussed on 200,000 (17.4%) 
obese women (BMI >30 kg/m2). Women with an increased BMI were 10–20% more likely to need inpatient surgery.  
Bottom line: in women with a BMI >25 kg/m2, the risk of a VTE within 12 weeks following surgery is about 
40 times higher than baseline, i.e. women without surgery and a BMI <25 kg/m2.

Reference: Circulation 2012;125(15):1897–904
http://circ.ahajournals.org/content/125/15/1897.full

For more information, please go to www.medsafe.govt.nz

Abbreviations used in this issue
6MWT = 6-minute walk test
BMI = body mass index
CTPA = computed tomographic pulmonary angiography
EBUS-TBNA = endobronchial ultrasound-guided 
transbronchial needle aspiration
HR = hazard ratio
PAH = pulmonary artery hypertension
PCWP = pulmonary capillary wedge pressure
PE = pulmonary embolism
SpO2 = oxygen saturation
VTE = venous thromboembolism

Before prescribing Seretide, please review the Data Sheet at www.medsafe.govt.nz. Seretide and Accuhaler are registered trade marks of the GlaxoSmithKline 
group of companies. Marketed by GlaxoSmithKline NZ. Limited, Auckland. TAPS DA4412QL/12MA/095a

Treating  
Asthma? 
Think purple.

Available in two fully funded devices*.
*Special Authority criteria apply.

http://www.nejm.org/doi/full/10.1056/NEJMe1215678
http://ajrccm.atsjournals.org/content/186/8/707.full
mailto:lutzbeckert@researchreview.co.nz
http://circ.ahajournals.org/content/125/15/1897.full
http://www.medsafe.govt.nz
http://www.researchreview.co.nz
http://www.medsafe.govt.nz


 

 

 

 

2

For more information, please go to www.medsafe.govt.nz

Incidence of pulmonary and venous 
thromboembolism in pregnancies after in vitro 
fertilisation
Authors: Henriksson P et al

Summary: This cross-sectional study compared the risks of PE and VTE between 23,498 
women who gave birth after in vitro fertilisation and 116,960 matched women with ‘natural’ 
pregnancies. Compared with controls, women who had undergone in vitro fertilisation were 
more likely to experience VTE (4.2 vs. 2.5 per 1000 women; HR 1.77 [95% CI 1.41, 2.23]), 
with the risk elevated throughout the entire pregnancy (p<0.001), but particularly increased 
during the first trimester (1.5 vs. 0.3 per 1000 women; 4.22 [2.46, 7.26]); the risk of PE 
during the first trimester was also significantly elevated in women who had undergone in vitro 
fertilisation (3.0 vs. 0.4 per 10,000 women; 6.97 [2.21, 21.96]).

Comment: In 1978, the first ‘test-tube baby’ was born; to date about five million 
people have been born after in  vitro fertilisation. The authors of this study compared 
the incidence of VTE of 23,498 women who gave birth after in  vitro fertilisation with 
116,900 individually matched controls. They found an increased risk of VTE during 
natural pregnancy of about 2.5/1000; the risk of VTE after in vitro fertilisation was almost 
double (4.2/1000). Bottom line: with 10% of couples affected by infertility and 
VTE the leading cause of maternal death, particular awareness of possible VTE 
after in vitro fertilisation is needed.

Reference: BMJ 2013;346:e8632

http://www.bmj.com/content/346/bmj.e8632

Extended use of dabigatran, warfarin, or 
placebo in venous thromboembolism
Authors: Schulman S et al, for the RE-MEDY and the RE-SONATE Trials Investigators

Summary: This paper reported on the RE-MEDY and RE-SONATE trials, in which patients 
with VTE who had completed ≥3 initial months of therapy were randomised to receive 
dabigatran 150mg twice daily or control groups (warfarin or placebo). Compared with active 
control (i.e. warfarin; n=1426), dabigatran (n=1430) was noninferior for recurrent VTE  
(1.8% vs. 1.3%; HR 1.44 [95% CI 0.78, 2.64; p=0.01 for noninferiority]) and while the acute 
coronary syndrome rate was significantly increased (0.9% vs. 0.2%; p=0.02), the major or 
clinically relevant bleeding rate was significantly reduced (HR 0.54 [0.41, 0.71]); the major 
bleeding rate was nonsignificantly lower (0.9% vs. 1.8%; 0.52 [0.27, 1.02]). Compared with 
placebo (n=662), dabigatran (n=681) significantly reduced the recurrent VTE rate (0.4% vs. 
5.6%; HR 0.08 [95% CI 0.02, 0.25; p<0.001]), but increased the major or clinically relevant 
bleeding rate (5.3% vs. 1.8%; 2.92 [0.52, 5.60]); no significant between-group differences 
were seen for the major bleeding rate (0.3% vs. 0.0%) or acute coronary syndromes  
(1 participant in each group).

Comment: The N Engl J Med published three studies and an excellent editorial on the 
role of extended treatment of VTE using placebo, warfarin or new oral anticoagulants. 
Previous studies have shown that most patients with reversible risk factors only need 
3 months of treatment. However, patients with an unprovoked VTE have an up to  
40% risk of recurrence within 5 years. Long-term warfarin prophylaxis carries a  
1–2% risk of major bleeding per year. As we are assessing the clinical position of new 
oral anticoagulants, we can take into account our bottom line: some patients with an 
unprovoked VTE will benefit from extended anticoagulant treatment.

Reference: N Engl J Med 2013;368(8):709–18

http://www.nejm.org/doi/full/10.1056/NEJMoa1113697
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Pulmonary embolism: the weekend effect
Authors: Nanchal R et al, from the Milwaukee Initiative in Critical Care Outcomes Research 
(MICCOR) Group of Investigators

Summary: This analysis of healthcare data in hospitalised patients with a principal 
discharge diagnosis of PE during 2000–2008 revealed that mortality was significantly 
increased for admissions during the weekend (midnight Friday to midnight Sunday) versus 
weekdays (adjusted odds ratio 1.17 [95%  CI 1.11, 1.22]). Patients admitted during the 
weekend were significantly less likely to have an inferior vena cava filter placed on hospital 
day 1 than those admitted on weekdays (29% vs. 38%; p<0.001), while the timing of receipt 
of thrombolytic therapy did not differ between weekend and weekday admissions.

Comment: Using a large American database of more than 1 million patients from the 
Healthcare Cost and Utilisation Project, the authors confirmed previous observations 
that the risk of dying of a PE is about 20% higher when a patient is admitted over the 
weekend. The good news is that the hospital mortality rate of PE almost halved over the 
study period of 10 years; however, the weekend/weekday discrepancy remained stable. 
The authors speculated on the cause, which remains elusive. Bottom line: doctors 
need to be aware that weekend admission for PE has a 20% increased risk 
of death.

Reference: Chest 2012;142(3):690–6

http://journal.publications.chestnet.org/article.aspx?articleid=1216029

The expanding horizons of endobronchial 
ultrasound: diagnosis of a tumor embolism
Authors: Chamorro N et al

Summary: A 51-year-old woman with a 5-year history of primary retroperitoneal synovial 
sarcoma, which had been surgically removed and treated with chemotherapy and 
radiotherapy, was admitted with a 1-month history of progressive dyspnoea. She was 
initially diagnosed with bilateral PE. Subsequent CTPA revealed progression of the previous 
filling defects and two new nodular endovascular images. A cytological analysis of a cell 
aspirate obtained with EBUS-TBNA indicated endovascular metastatic sarcoma. The authors 
concluded that “EBUS-TBNA in the appropriate setting is an effective method for sampling 
endovascular lesions, adding pathologic information and allowing for early and accurate 
diagnosis”.

Comment: We don’t normally include case reports in Respiratory Research Review; 
however, we include this well-written case from Spain reporting on the use of EBUS-
TBNA to investigate a ‘filling defect’ on the CTPA scan. An EBUS-TBNA demonstrated 
the filling defect was not a VTE but a tumour embolism from a retroperitoneal sarcoma. 
Bottom line: using EBUS-TBNA, we have a new tool to investigate filling 
defects on CTPA scans – not all filling defects are VTE.

Reference: Chest 2012;142(5):1334–6

http://journal.publications.chestnet.org/article.aspx?articleid=1389938
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Identifying the lowest 
effective dose of 
acetazolamide for the 
prophylaxis of acute 
mountain sickness
Authors: Low EV et al

Summary: This was a systematic review and meta-
analysis of 11 randomised controlled trials investigating 
acetazolamide 250mg, 500mg or 750mg daily against 
placebo for preventing acute mountain sickness in adults. 
All acetazolamide dosages demonstrated efficacy for 
preventing acute mountain sickness at >3000m (combined 
odds ratio 0.36 [95% CI 0.28, 0.46]). The number needed 
to treat with acetazolamide 250 mg/day to prevent acute 
mountain sickness was 6 (95% CI 5, 11). Heterogeneity (I2) 
ranged from 0% in the 500 mg/day subgroup to 44% in the 
750 mg/day subgroup.

Comment: The first author of this article from 
Southampton is a medical student who used elegant 
statistical tools to find the lowest effective dosage of 
acetazolamide to prevent acute mountain sickness 
when travelling to altitudes above 3000m. The 
carbonic anhydrase inhibitor acetazolamide increases 
renal bicarbonate secretion, inducing a metabolic 
acidosis and stimulating compensatory increased 
respiration. The authors performed a thorough literature 
review. They found all three prescribed dosages of 
acetazolamide (250mg, 500mg and 750mg daily) were 
effective; however, the side effects almost doubled 
with the higher dosage. Bottom line: acetazolamide 
250mg daily is the lowest effective dosage to 
prevent acute mountain sickness at high altitude.

Reference: BMJ 2012;345:e6779

http://www.bmj.com/content/345/bmj.e6779

Effects of commercial air travel on patients with pulmonary 
hypertension
Authors: Roubinian N et al

Summary: These researchers prospectively measured cabin pressure, SpO2, heart rate and symptoms at predefined 
timepoints during commercial flights (median duration 3.6 hours [range 1.0–7.3]; mean altitude 1968m [maximum 2621] 
above sea level) among 34 travellers with PAH. SpO2 decreased by a median of 4.9% after ascension from sea level to 
cruising altitude. During the flights, oxygen desaturation (SpO2 <85%) was seen in 26% of participants (minimum recorded 
SpO2 74%) and 38% reported symptoms (5 of these 13 participants also experienced oxygen desaturation). Associations 
were seen between oxygen desaturation and cabin pressures equivalent to >1829m, ambulation and flight duration  
(p<0.05 for all).

Comment: We have previously shown that people with interstitial lung disease and people with severe chronic 
obstructive pulmonary disease who fly significantly desaturate and may need supplemental oxygen. These authors from  
San Francisco add to the literature, demonstrating that people with PAH significantly desaturated during commercial air 
flight. Interestingly, about a third of the participants also reported symptoms like chest tightness, increased dyspnoea, light 
headedness and palpitations. No medical emergency was reported. Bottom line: given the potential for pulmonary 
vasoconstriction secondary to hypoxaemia, all patients with PAH wishing to travel by air should be assessed 
for in-flight supplemental oxygen.

Reference: Chest 2012;142(4):885–92

http://journal.publications.chestnet.org/article.aspx?articleid=1215998

Demographics and outcomes of patients diagnosed with 
pulmonary hypertension with pulmonary capillary wedge 
pressures 16 to 18 mm Hg
Authors: Frost AE et al

Summary: These researchers compared demographics and outcomes between enrolees in the REVEAL (Registry to 
Evaluate Early and Long-term Pulmonary Arterial Hypertension Disease Management) registry with (n=268) and without 
(n=2860) PCWP ≤15mm Hg at diagnostic right heart catheterisation. Compared with PCWP ≤15mm Hg, patients with 
PCWP 16–18mm Hg were older, had more severe haemodynamic impairments and were more likely to be obese and have 
comorbidities. Five-year survival rates did not differ according to PCWP in a clinically relevant way. Two-year survival was 
significantly lower in patients whose PCWP increased to ≥19mm Hg (regardless of PCWP at diagnosis; n=108) than patients 
with PCWP ≤18mm Hg at subsequent right heart catheterisation.

Comment: This is an important article for people who look after patients with idiopathic PAH. As part of the diagnostic 
workup, we perform right heart catheterisation, confirming high pulmonary artery pressures and measuring the PCWP 
to exclude left heart disease. Normally we assume patients have left heart disease if the wedge pressure is >15mm Hg. 
About 200 of the 3000 participants in the REVEAL database had wedge pressure between 16–18mm Hg and similarly 
poor survival as PAH patients. Bottom line: idiopathic PAH may exist in a few patients with elevated wedge 
pressures.

Reference: Chest 2013;143(1):185–95

http://journal.publications.chestnet.org/article.aspx?articleid=1215980
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The minimal important difference in the 6-minute 
walk test for patients with pulmonary arterial 
hypertension
Authors: Mathai SC et al

Summary: The minimal important difference for the 6MWT was estimated using distributional and 
anchor-based methods in 405 participants with PAH from a clinical trial of tadalafil; the participants 
were treatment naïve or receiving background endothelin receptor antagonist therapy. While associations 
between SF-36 domains and 6MWT changes were generally weak to modest, the physical component 
summary score had the strongest association (r=0.40; p<0.001) and was therefore selected as 
the anchor for the anchor-based analyses. The minimal important differences for the 6MWT were  
25.1–38.5m in the distributional analyses, and 38.6m in the anchor-based analyses.

Comment: The 6MWT distance is a pragmatic commonly used measurement in the assessment 
of severity and prognosis in PAH; it has been used in all clinical trial assessments of efficacy of 
treatment in PAH. The authors used data from a trial using tadalafil in treating PAH to assess the 
minimal important difference in 6MWT in PAH. The minimal important difference has been estimated 
to be between 26–42m in chronic obstructive pulmonary disease, 45m in idiopathic pulmonary 
fibrosis and 33m in diffuse parenchymal lung disease. Bottom line: the minimal important 
difference for the 6MWT is about 33m for patients with PAH.

Reference: Am J Respir Crit Care Med 2012;186(5):428–33

http://ajrccm.atsjournals.org/content/186/5/428.abstract
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~1 in 7 patients with Scleroderma will develop PAH.*1
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Changing demographics, epidemiology, 
and survival of incident pulmonary 
arterial hypertension
Authors: Ling Y et al

Summary: These authors reported results from the Pulmonary Hypertension 
Registry of the United Kingdom and Ireland regarding the characteristics and 
outcomes of a purely incident, treatment-naive cohort of 482 patients with 
idiopathic (93%), heritable (5%) or anorexigen-associated (2%) PAH diagnosed 
during 2001–2009. The respective estimated annual incidence and prevalence 
of PAH were 1.1 and 6.6 cases per million in 2009. Compared with older patients, 
those aged ≤50 years had a shorter duration of symptoms, fewer comorbidities, 
better functional and exercise capacity, higher percent diffusing capacity of 
carbon monoxide and more severe haemodynamic impairment, but superior 
survival. Patients diagnosed during 2007–2009 were older, more obese, had 
lower percent diffusing capacity of carbon monoxide, and more comorbidities, 
but better survival than those diagnosed earlier. One-year survival in the incident 
cohort was accurately predicted by the REVEAL equation, the REVEAL risk score 
and the Pulmonary Hypertension Connection Registry survival equation.

Comment: This article has been called a dynamic portrait of the ‘beast’ – 
PAH. It described an incidence of 1.1 and a prevalence of 6.6 per million per 
year in 2009. The median age at diagnosis was 50 years; equal distribution 
between men and women. The most common symptoms were dyspnoea, 
leg oedema, chest pain and syncope, which probably explains why patients 
continue to be referred late to PAH services. The patients’ average walking 
distance on presentation was 260m, and most were started on bosentan or 
sildenafil monotherapy. Bottom line: survival seems to have improved 
on treatment and is predicted well by the REVEAL score.

Reference: Am J Respir Crit Care Med 2012;186(8):790–6

http://ajrccm.atsjournals.org/content/186/8/790.abstract
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