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Welcome to this October edition of Respiratory Research Review. Last year 
the main focus was on PAH (pulmonary arterial hypertension). The publication covered landmark studies on 
macitentan and riociguat use in the management of PAH. This year we review the long-awaited publication 
of the AMBITION study suggesting that long-term outcome in management of PAH is better with upfront 
combination therapy of ambrisentan and tadalafil compared with a stepwise introduction of these agents, 
as is current practice.

Centre stage in this review is the management of VTE (venous thromboembolism) disease. We are starting 
with a fascinating review around the validity, or  lack thereof, of the Wells score, which is well established 
in outpatient and emergency department settings. However its performance in an inpatient population was 
hardly better than ‘flipping a coin’ – the low-risk group had more VTEs than an outpatient population and 
the high-risk group had significantly fewer than an outpatient population (16% vs. 75%). Maybe that is part 
of the explanation for the observed PE (pulmonary embolism) incidence of only 1.93% in a large population 
of 5809 Christchurch orthopaedic patients. Removable IVC (inferior vena cava) filters don’t seem to add any 
benefit in patients who can tolerate anticoagulation. A Wellington group of vascular surgeons report on the 
improved retrieval rates. We also review articles on the length of anticoagulation, stopping anticoagulation 
for surgical procedures and the long-awaited neutralising antibody to reverse dabigatran.

We hope you enjoy this selection and are looking forward to feedback and comments.

Kind regards
Professor Lutz Beckert
lutzbeckert@researchreview.co.nz 
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Abbreviations used in this issue
6MWD = 6-minute walk distance
AF = atrial fibrillation
COPD = chronic obstructive pulmonary disease
CT(PA) = computed tomography (of pulmonary angiogram)
DVT = deep vein thrombosis
HR = hazard ratio
IVC = inferior vena cava
LMWH = low-molecular-weight heparin
P(A)H = pulmonary (arterial) hypertension
PE = pulmonary embolism
VTE = venous thromboembolism
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Six months vs extended oral 
anticoagulation after a first episode 
of pulmonary embolism
Authors: Couturaud F et al., for the PADIS-PE Investigators

Summary: The PADIS-PE trial randomised adults who had 
experienced a first episode of symptomatic unprovoked PE  
(i.e. with no major risk factor for thrombosis) and had 
completed 6 months of anticoagulation with a vitamin K 
antagonist to receive warfarin (n=184) or placebo (n=187) 
for 18 months. During treatment, a primary composite event 
(recurrent VTE or major bleeding) occurred in significantly 
fewer warfarin recipients than placebo recipients (3.3% 
vs. 13.5%; HR 0.22 [95% CI 0.09, 0.55]), recurrent VTE 
occurred in three warfarin recipients and 25 placebo recipients  
(HR 0.15 [0.05, 0.43]) and a major bleeding event occurred 
in four warfarin recipients and one placebo recipient (3.96 
[0.44, 35.89]). During the entire study period of 42 months, 
the composite outcome event rates did not differ significantly 
between warfarin and placebo recipients (20.8% vs. 24.0%; 
HR 0.75 [95% CI 0.47, 1.18]), nor did rates of recurrent VTE, 
major bleeding and unrelated death.

Comment: We have previously reported on the management 
of VTE; a logical conclusion being to offer 3 months or 
lifelong anticoagulation. This French group explored this 
for a cohort of patients with unprovoked PE who had all 
been treated with warfarin for 6 months. As in previous 
studies, the group who stopped warfarin had a recurrence 
rate of about 14%; the group who continued warfarin had a 
recurrence rate of 3%. This protection was not maintained 
after warfarin was stopped. Bottom line: unless we are 
able to risk-stratify these patients, the choice is 
between 6 months or lifelong anticoagulation.

Reference: JAMA 2015;314(1):31–40
Abstract
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Performance of Wells score for deep vein thrombosis 
in the inpatient setting
Authors: Silveira PC et al.

Summary: This prospective study was conducted to evaluate the Wells score for risk 
stratification in 1135 inpatients with suspected DVT. Proximal DVT was diagnosed in 12.1% of 
the patients. The respective incidence rates in the three Wells score categories (low, moderate 
and high pretest probability) were 5.9%, 9.5% and 16.4% (p<0.001). The discriminatory 
accuracy of the Wells score for proximal DVT risk based on lower extremity venous duplex 
ultrasound studies was 0.60. The Wells score failure rate to identify patients with a low pretest 
probability was 5.9% (95% CI 3.0, 11.3); the Wells score efficiency in excluding DVT was 
11.9% (10.1, 13.9).

Comment: Pretest probability testing for VTE has been validated in outpatient and 
emergency department settings, reporting incidences of 3.0%, 17% and 75% in the low-, 
medium- and high-risk groups, respectively. Boston researchers applied the Wells score 
to 1135 inpatients, and reported respective VTE incidences of 5.9%, 9.5% and 16.4% in 
the low, medium and high Wells score risk groups. Overall the incidence of VTE was twice 
as high in medical and oncological patients compared with surgical patients. Of great 
concern was the failure to exclude VTE in 5.9% of ‘low-risk’ inpatients. We agree with the 
accompanying editorial’s bottom line: the Wells DVT score is not right for the job of 
inpatient VTE assessment – new tools are needed.

Reference: JAMA Intern Med 2015;175(7):1112–7
Abstract

CT pulmonary angiography and pulmonary embolism 
following 5809 primary joint arthroplasties
Authors: Allen C et al.

Summary: Rates of CTPA, PE and fatal PE were reported for patients undergoing primary 
knee (n=2336) or hip (n=3473) arthroplasty in this mixed retrospective/prospective review. 
The PE rates were 1.93% overall, 1.1% following total hip arthroplasty and 3.5% following total 
knee arthroplasty. There were two PE-related deaths, both of which occurred after total knee 
arthroplasty; the respective procedural and overall mortality rates were 0.086% and 0.034%. 
CTPA request and PE rates increased during the first 7 years of the study period, and declined 
in the final 2 years.

Comment: Our Christchurch colleagues need to be congratulated on their meticulous audit 
on 5809 orthopaedic patients. The majority of the 2336 knee and 3473 hip arthroplasty 
patients were managed with early mobilisation, spinal anaesthesia, aspirin prophylaxis and 
mechanical foot pumps. Only 5.2% of patients had a CTPA performed, with 36% positive 
for PE. The overall PE rate was only 1.93% and overall PE mortality 0.034% (all following 
knee arthroplasty, none following hip arthroplasty). Bottom line: despite high Wells 
score, the incidence of PE was low, and appropriate pretest probability scores 
are needed for this population.

Reference: N Z Med J 2015;128(1413):41–9
Abstract
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Effect of a retrievable inferior vena 
cava filter plus anticoagulation vs 
anticoagulation alone on risk of 
recurrent pulmonary embolism
Authors: Mismetti P et al., for the PREPIC2 Study Group

Summary: The open-label PREPIC2 trial randomised hospitalised 
patients with acute, symptomatic PE associated with lower-
limb vein thrombosis and ≥1 criterion for severity to receive  
≥6 months of anticoagulation with (n=200) or without (n=199) 
retrievable IVC filter implantation. IVC filters were required to 
be retrieved at 3 months from placement. In the group with 
IVC filter implantation, 193 participants underwent successful 
filter implantation; the filter was retrieved as planned in  
153/164 participants in whom it was attempted. The respective 
3-month recurrent PE rates in the IVC filter and control groups 
were 3.0% and 1.5% (relative risk 2.00 [95% CI 0.51, 7.89]), 
with similar results at 6 months. No significant between-
group difference was evident for recurrent PE at 6 months, 
symptomatic DVT, major bleeding, death at 3 or 6 months or 
filter complications. Filter thrombosis occurred in three patients.

Comment: In this French study, the authors report 
on the utility of removable IVC filters in patients with 
proven PE and at least one additional risk factor like age 
>75 years, active cancer, heart or respiratory failure, 
leg paralysis, extensive DVT or signs of right heart 
dysfunction/myocardial injury. The filter was removed in 
153 of the patients. The 3-month mortality was 3% in 
the IVC filter group and 1.5% in the anticoagulation alone 
group; the main cause of death was cancer in both groups. 
Bottom line: a retrievable IVC filter does not add 
benefit above anticoagulation.

Reference: JAMA 2015;313(16):1627–35
Abstract
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Retrieval rates of inferior vena cava (IVC) filters: are we 
retrieving enough?
Authors: Davies R et al.

Summary: Phase 1 of this study reported a 12-month IVC filter retrieval rate of 63% in a 
retrospective group of 39 patients with filters implanted. In the second phase, during which 
an IVC filter pathway was instituted, the rate increased to 100% in a prospective group of  
56 patients, and none were lost to follow-up.

Comment: This is another NZ study from our vascular surgery colleagues reporting on 
the success of their IVC filter pathway to improve retrieval rates from 63% to 100%. Their 
indication for IVC filter placement is more conservative than reported internationally and 
virtually always includes a contraindication against anticoagulation. However, their success 
at retrieving IVC filters and their minimal complication rates compare well with international 
centres of excellence, like the report on 648 IVC removals in Chicago. Bottom line: 
removable IVC filters can be removed successfully as part of a managed-care 
protocol.

Reference: N Z Med J 2015:128(1413):31–40
Abstract

Screening for occult cancer in unprovoked venous 
thromboembolism
Authors: Carrier M et al., for the SOME Investigators

Summary: This open-label trial compared the efficacy of conventional screening with 
comprehensive CT of the abdomen and pelvis for detecting occult cancers in patients with a 
first unprovoked VTE. A total of 854 patients with unprovoked VTE were randomly assigned to 
undergo limited occult cancer screening (basic blood testing, chest radiography and breast/
cervical/prostate cancer screening; n=431) or limited occult cancer screening in combination 
with CT (n=423). The primary outcome measure was confirmed cancer that was missed by the 
screening strategy and detected by the end of the 1-year follow-up period. Thirty-three patients 
(3.9%) had a new diagnosis of occult cancer in the interval between randomisation and 1-year 
follow-up: 14 (3.2%) in the limited screening group and 19 (4.5%) in the limited screening plus 
CT group (p=0.28). The number of occult cancers missed by the end of the 1-year follow-up 
was similar between the groups (four in the limited screening group and five in the limited 
screening plus CT group [p=1.0]). In addition, the differences between the limited screening 
and limited screening plus CT groups were not significant for mean time to a cancer (4.2 vs. 
4.0 [p=0.88]) or cancer-related mortality (1.4% vs. 0.9% [p=0.75]).

Comment: ‘Possible cancer’ is often a concern in patients presenting with unprovoked 
VTE. This group of Canadian researchers explored the incidence of cancer in 854 patients 
and whether more extensive investigations may reduce cancer-associated mortality. 
Patients randomised to the ‘limited’ group had routine blood tests, a chest x-ray and 
either mammography/PAP smear or PSA performed. Patients in the ‘extensive’ group had 
an additional CT abdomen and pelvis including bowel preparation allowing for a virtual 
gastroscopy and colonoscopy. Bottom line: extensive screening did not lead to fewer 
missed cancer diagnoses, nor reduced cancer mortality.

Reference: N Engl J Med 2015;373(8):697–704
Abstract
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Perioperative bridging anticoagulation in patients 
with atrial fibrillation
Authors: Douketis JD et al., for the BRIDGE Investigators

Summary: This study investigated whether bridging anticoagulation is necessary for 
patients with AF who need an interruption to warfarin treatment; 1884 warfarin recipients 
undergoing invasive procedures were included. After perioperative interruption of warfarin 
therapy, the participants were randomised to receive bridging anticoagulation therapy with 
subcutaneous LMWH or placebo twice daily from 3 days before the procedure until 24 hours 
before the procedure and then for a further 5–10 days. Warfarin treatment was stopped  
5 days before the procedure and resumed within 24 hours following the procedure. During 
30 days of follow-up, arterial thromboembolism occurred in 0.4% of participants in the 
no-bridging group and 0.3% of participants in the bridging group (p=0.01 for noninferiority). 
The incidences of major bleeding were 1.3% and 3.2% in the respective groups (p=0.005 
for superiority).

Comment: These American researchers report on their randomised trial of 1884 
participants; warfarin was stopped in all patients 5 days prior to their procedure. Half 
the patients received dalteparin twice daily from 3 days before until 24 hours prior to the 
procedure, followed by 5–10 days postprocedure, until the therapeutic INR (international 
normalised ratio) was reached. The other half received a matching placebo. VTE was 
observed in 0.3% of the bridged and 0.4% of the nonbridged group; major bleeding 
occurred in 3.2% of the bridged and 1.3% of the nonbridged group. Bottom line: 
interrupting anticoagulation in patients with AF was not inferior to bridging 
and was associated with less bleeding.

Reference: N Engl J Med 2015;373(9):823–33
Abstract

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

Bleeding, recurrent venous 
thromboembolism, and mortality 
risks during warfarin interruption for 
invasive procedures
Authors: Clark NP et al.

Summary: Clinically relevant bleeding and recurrent VTE were 
evaluated in a retrospective cohort of 1178 patients with VTE in 
whom warfarin therapy was interrupted for invasive procedures; 
DVT was the indication for warfarin in 56.3%. Risk of VTE 
recurrence at the time of warfarin interruption was low (according 
to ACCP consensus guidelines) for 79.0% of the procedures. 
Compared with patients who did not receive bridging therapy, 
those who did had a significantly greater 30-day clinically 
relevant bleeding rate after the procedure (2.7% vs. 0.2%;  
HR 17.2 [95% CI 3.9, 75.1]), but no significant difference in the 
recurrent VTE rate (p=0.56). There were no deaths reported in 
either group.

Comment: These American researchers audited the effect 
of interrupting anticoagulation therapy for elective surgical 
procedures in patients with VTE. Most patients were at low 
risk for recurrent VTE, i.e. no evidence of thrombophilia, 
recurrent VTE, cancer or VTE >12 months prior. Of the  
1812 participants, one-third did and two-thirds did not receive 
bridging therapy with LMWH. No difference in recurrent VTEs 
was observed; clinically relevant bleeding was observed in 
2.7% of the bridged versus 0.2% of the nonbridged group. 
Bottom line: warfarin therapy can be safely interrupted 
in low-risk patients with VTE for an elective procedure.

Reference: JAMA Intern Med 2015;175(7):1163–8
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Idarucizumab for dabigatran reversal
Authors: Pollack CV Jr et al.

Summary: This study investigated the safety of idarucizumab and its capacity to reverse the 
anticoagulant effects of dabigatran. Ninety dabigatran recipients who had serious bleeding (group A)  
or required an urgent procedure (group B) received IV  idarucizumab 5g. The primary endpoint was 
the maximum percentage reversal of the anticoagulant effect of dabigatran within 4 hours after 
the administration of idarucizumab (assessed using dilute thrombin time or ecarin clotting time).  
In 68 participants with an elevated dilute thrombin time and 81 with an elevated ecarin clotting time 
at baseline, the median maximum percentage reversal was 100%. Idarucizumab normalised the 
test results in 88–98% of the participants; the effect was evident within minutes. Concentrations of 
unbound dabigatran remained <20 ng/mL at 24 hours in 79% of the participants. Among 35 group A 
participants who could be assessed, haemostasis was restored in a median of 11.4 hours.

Comment: Dabigatran has several advantages compared with warfarin with a similar efficacy. 
One of the greatest disadvantages is the lack of an agent to reverse its effects in the case 
of bleeding or need for an urgent surgical intervention. In this international study sponsored 
by Boehringer Ingelheim, patients taking dabigatran mainly for stroke prevention in AF, who 
presented with serious bleeding (n=51) or needing an urgent procedure (n=39), were offered 
5g IV idarucizumab, a humanised monoclonal antibody that binds dabigatran. Bottom line: 
idarucizumab rapidly and completely reversed dabigatran anticoagulation without any 
drug-related safety concerns.

Reference: N Engl J Med 2015;373(6):511–20
Abstract

Initial use of ambrisentan plus tadalafil in pulmonary 
arterial hypertension
Authors: Galiè N et al., for the AMBITION Investigators

Summary: Patients with treatment-naïve, WHO functional class II–III PAH were randomised to 
receive ambrisentan 10mg plus tadalafil 40mg (n=253), ambrisentan 10mg (n=126) or tadalafil 
40mg (n=121) once daily. Compared with the pooled monotherapy groups, the combination 
group had: i) a significantly lower primary endpoint event rate (death, hospitalisation for worsening 
PAH, disease progression or unsatisfactory long-term clinical response; 18% vs. 31%; HR 0.50  
[95% CI 0.35, 0.72]); ii) a significantly greater mean reduction in baseline NT-proBNP (N-terminal 
of probrain natriuretic peptide) level (–67.2% vs. –50.4% [p<0.001]); iii) a significantly higher 
satisfactory clinical response rate (39% vs. 29%; odds ratio 1.56 [1.05, 2.32]); and iv) a significantly 
greater median improvement in baseline 6MWD (6-minute walk distance; 48.98 vs. 23.80m 
[p<0.001]). The combination was associated with higher rates of peripheral oedema, headache, nasal 
congestion and anaemia.

Comment: Combination therapy with phosphodiesterase inhibitors, like sildenafil or tadalafil, and 
endothelium receptor antagonists, like ambrisentan, bosentan or macitentan, are establishing 
themselves as the standard treatment for idiopathic PH (pulmonary hypertension). In this study, 
the authors reported that starting treatment with upfront combination therapy of ambrisentan and 
tadalafil resulted in a 50% reduction in the primary endpoints of death, hospitalisation, worsening 
PAH or an unsatisfactory long-term clinical response. Secondary endpoints like 6MWD, WHO 
class and BNP values also improved favourably. Bottom line: given the reduced cost of these 
agents, upfront combination therapy for PAH should be considered.

Reference: N Engl J Med 2015;373(9):834–44
Abstract

For more information, please go to www.medsafe.govt.nz
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Acute effects of riociguat 
in borderline or manifest 
pulmonary hypertension 
associated with chronic 
obstructive pulmonary 
disease
Authors: Ghofrani HA et al.

Summary: This paper reported pilot study 
results for adults with borderline or manifest PH 
(pulmonary hypertension) associated with COPD 
who were treated with a single dose of riociguat 
1mg (n=10) or 2.5mg (n=12) during right heart 
catheterisation. The respective riociguat 1mg and 
2.5mg doses were associated with significant 
improvements from baseline in mean pulmonary 
artery pressure of –3.60 and –4.83mm Hg (p<0.01) 
and pulmonary vascular resistance of –58.32 and  
–123.8 dyn·sec·cm–5 (p<0.01), with no significant 
effects on lung function or gas exchange.

Comment: Last year we reported on the 
beneficial effect of riociguat in the management 
of idiopathic PAH and nonoperable chronic 
thromboembolic PH. By far, the greatest 
number of patients suffer PH secondary to 
cardiac or respiratory illness. In this proof-of-
concept study, the authors report that riociguat 
was well tolerated in patients with COPD and 
it reduced mean pulmonary artery pressures 
without an adverse effect on gas exchange. 
Previously reported clinical studies exploring 
sildenafil, iloprost and bosentan have been 
disappointing. Bottom line: the favourable 
haemodynamic results are encouraging; 
however, we need to await randomised 
controlled clinical studies.

Reference: Pulm Circ 2015;5(2):296–304
Abstract

Bosentan for sarcoidosis-associated pulmonary hypertension
Authors: Baughman RP et al.

Summary: Patients with sarcoidosis-associated PH (pulmonary hypertension) were randomised to receive 
bosentan ≤125mg (n=23) or placebo (n=12) twice weekly for 16 weeks. Bosentan recipients experienced 
significant decreases in mean pulmonary artery pressure and pulmonary vascular resistance of –4mm Hg 
(p=0.0105) and –1.7 Wood units (p=0.0104), respectively, whereas no significant changes were seen for 
these parameters among placebo recipients (p>0.05 for both). Neither group exhibited a significant change 
in 6MWD (6-minute walk distance). Two bosentan recipients needed >2L more supplemental oxygen after 
16 weeks.

Comment: This North American group managed to identify 39 patients with sarcoidosis-associated 
PH and randomised them to receive either placebo or bosentan. The researchers reported improved 
haemodynamic data on the right heart catheter. However, the 6MWD decreased in the treatment group 
associated with a worsening in the gas exchange, suggesting physiologically important shunting. The use 
of vasodilator therapy in sarcoidosis-related PH needs ongoing consideration. Bottom line: based on 
this study, bosentan should not be used to treat PH secondary to sarcoidosis.

Reference: Chest 2014;145(4):810–7
Abstract

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