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VERSION 1 - REVIEW 

REVIEWER J.H. Cornel 
North West Hospital Group  
Alkmaar, The Netherlands 

REVIEW RETURNED 15-Jan-2016 

 

GENERAL COMMENTS The authors describe a study protocol to investigate the benefit of 
treatment with oral anticoagulants in SSc patients with pulmonary 
arterial hypertension. This subgroup of SSc patients has infaust 
prognosis despite extensive medical therapies to reduce pulmonary 
artery pressure, hence the authors seek new treatment strategies to 
reduce morbidity and mortality. Although the study design 
(multicenter, double-blind, placebo controlled phase 3 trial) is 
approriate to answer the study objective, there are major concerns 
regarding treatment regimes, sample size and expected treatment 
benefit.  
 
1. In the introduction, the authors state that thrombotic arteriopathy 
and 'in situ' thrombosis are a major contributor of pulmonary 
hypertension in SSc. Nonetheless, all patients with (chronic) 
pulmonary embolism are excluded. Furthermore, literature shows 
that WHO group 1 PAH is much more common in SSc patients. How 
does apixaban reduce pulmonary hypertension? Is there an 
expected effect of anticoagulation on pulmonary vascular 
remodeling? This has to be stated more clearly in the rationale.  
 
2. Why do the authors only study one treatment regime of apixaban 
(2.5mg twice daily)? The recommended treatment dosage of 
apixaban for pulmonary thrombosis is 5mg twice daily. Furthermore, 
observational studies that suggest a benefit of OAC in SSc patients 
were performed with warfarin etc. Based on what argument do the 
authors expect a similar outcome with a whole different group of 
anticoagulants?  
 
3. Power calculation was based on 1 observational study in SSc 
patients, with an expected spectacular reduction in composite 
endpoint of 40% in 3 years! Normally, large multicenter studies 
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employ a treatment effect of 20%. Why do the authors expect a 40% 
reduction? Furthermore, the observational study on which the 
treatment benefit is based is biased, since SSc patients receiving 
OAC were also twice as likely to receive > 1 treatment for pulmonary 
artery hypertension, and CTEPH wasn‟t excluded. 

 

REVIEWER Marie Hudson 
McGill University, canada 

REVIEW RETURNED 26-Feb-2016 

 

GENERAL COMMENTS This is an excellent proposal by a highly qualified team of 
investigators designed to answer an important question with the 
potential to impact practice, whether the trial is positive or negative. 
There are limitations, in particular the inclusion of subjects with 
prevalent PAH, but the investigators are aware of this. I only have 
minor comments:  
1. Prostanoids are occasionally used short term for digital ulcers. 
How will the investigators deal with this in light of the outcomes 
listed in Table 4.  
2. In addition, in Table 4, item 3.ii.b. may be subject to interpretation. 
Perhaps a more objective assessment (eg. RV abnormalities on 
cardiac echo) might be more appropriate?  
3. Have the investigators considered also collecting data on indirect 
costs?  
4. I wonder if the investigators should have a high dose arm?  

 

REVIEWER Job Harenberg 
Medical Faculty Mannheim  
University of Heidelberg  
Germany 

REVIEW RETURNED 27-Feb-2016 

 

GENERAL COMMENTS Dr Nopour and the co-authors of the SPHInX study describe the 
design of the randomized investigation of apixaban versus placebo 
in patients with systemic sclerosis of the connective tissue which is 
induced pulmonary hypertension. The aim of the study is to evaluate 
safety, efficacy and cost-effectiveness of anticoagulation with 
apixaban.  
 
Major comments:  
1. General: The rational of using apixaban or another DOAC in SSc 
PAH after exclusion of VTE remains to be described more 
convincingly. The activation of blood coagulation through factor Xa 
or thrombin ahs to be described convincingly including references. 
Heparins and VKA are defective in this disease or by history of VTE 
(not well enough excluded) or by non-anticoagulant actions of these 
ACs. DOACs may therefore not be adequate and effective. This is 
supported by the results of the RE-ALLIGN study. Therefore, this 
topic remains to be discussed convincingly.  
2. Figure 1: no need for anticoagulation is included.  
3. Table 4: is death the primary endpoint. Clarification of definition of 
endpoints is required. See below.  
4. Abstract: The order of safety and efficacy as primary outcome are 
not consequently described. This is also repetitive and needs 
clarification and elimination of repetition.  
5. Function of safety committee is described but not of other 
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committees. This needs to be harmonized also with the endpoints.  
6. Number of patients to be included is missing. Statistical 
hypothesis is missing.  
7. Strength of the study: eliminate “first”. Overall, points are not well 
enough identified. What means “optimise”? Limitation not identified. 
A comparison to another OA is not required because OAC is not 
standard of care. In my opinion, it is not the endeavour to identify 
these important points by the reviewer.  
8. Introduction: Paragraph 4: the first 4 sentences/statement are not 
supported by the literature. Please specify all or eliminate some 
statements.  
9. Overall the introduction should be more focussed. As example the 
last 4 sentences of paragraph 5 can be eliminated.  
10. Rewording is required: examples: “predictable” and “erratic”.  
11. Objectives: Aim and hypothesis should be harmonized (see 
above).  
12. Exclusion criteria: Item 1: How is PH due to other cause than 
SSc excluded.  
13. Item 15: “significant”? Please provide definition  
14. Item 22: limits for blood pressure cannot be documented well. 
Please check: suggest: modify to >180 and >120 mg Hg  
15. General: definition of use of antiplatelet therapy is missing.  
16. Methods: CT is required at inclusion to exclude PE or residuum 
of PE/recurrent PE.  
17. SSc is a immunological disease. Availability of adequate blood 
tests at screening may be valuable. Stratification according results 
may be performed in a predefined sub-analysis.  
18. Statistics: a p-values of 0.05 is questionable. It is suggested to 
increase to minimum of alpha 0.01 or higher.  
19. CEA on <10.000 patients is questionable. Suggestion: eliminate 
CEA from this study.  
20. The AVERROES and Amplify Extension studies are the best 
comparison for the present investigation with regard to use of 
Apixaban.  
21. Limitations remain to be included.  
Minor comments:  
1. Too many references.  
2. Supply study protocol.  
3. Simplify design of figure 2.  

 

REVIEWER Lorenzo Villa, PhD. Assistant Professor 
Universidad de Concepción, Facultad de Farmacia, Chile 

REVIEW RETURNED 16-Mar-2016 

 

GENERAL COMMENTS Thank you for allowing me to participate in the review of the 
methodology of this study protocol. Below, I give some 
recommendations regarding some points that could be clarified.  
 
This study is a clinical trial that compares the use of apixaban versus 
placebo. There is no mention of whether the study will be ended 
early if a benefit of receiving apixaban is found, providing an 
opportunity for patients receiving placebo to receive apixaban 
instead.  
 
It is stated in the objectives that the study will last three years; this 
may be difficult to fulfill considering the survival of patients, the 
inclusion criteria, and the time patients should receive ETRA before 
being considered. Also, given the low incidence of the disease, what 
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is the contingency plan if researchers have difficulty meeting the 
number of patients needed to proceed with the statistical analysis 
outlined in this study?  
 
The method of measuring adherence described in the study seems 
insufficient. Considering the effort involved in this study, why not 
take advantage of another method as well, rather than only 
measuring the remaining pills at each visit?  
 
On page 14, line 15, it is indicated that the researcher may readmit a 
patient when he/she feels confident. This sounds overly subjective--
a more objective way of assessing whether a patient can return to 
study, rather than a researcher‟s "feel," would be preferable.  
 
The study also considers an economic assessment, which requires 
further elaboration, including:  
 
1. Several unspecific tools are mentioned, none of which were 
designed to measure the quality of life of patients with this particular 
condition. So, which one of these tools will be used to calculate 
QALYs for each patient, or will it be a combination of the tools? For 
example, in the article entitled: "Psychometric Performance of the 
CAMPHOR and SF-36 in Pulmonary Hypertension" Pulm BMC Med 
2013; 13 (45), the author mentions that the CAMPHOR 
questionnaire exhibited superior psychometric properties, compared 
with the SF-36 questionnaire, in the assessment of patient-reported 
outcomes.  
2. What will be the perspective of the economic analysis (society, 
third-party payers, hospital)?  
3. What will be the discount on the costs and quality of life applied in 
the economic evaluation considering that it will be a three-year 
study?  
4. What types of costs are to be considered for the economic 
evaluation? (e.g., direct, indirect, intangible) More details are needed 
because many outcomes involve direct and indirect costs. What 
does "net cost" mean exactly?  
5. It would probably be a good idea to build a model with the data 
collected and use the Markov approach to study cost-effectiveness 
over a wider time horizon.  
6. What other assumptions are included in the analysis?  
 
In short, the researchers have done a great job explaining how to 
undertake the study, but there are some points that need to be 
clarified. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewers' Comments to Author:  

 

Reviewer: 1  

Reviewer Name: J.H. Cornel  

Institution and Country: North West Hospital Group, Alkmaar, The Netherlands  

Competing Interests: none declared  

 

The authors describe a study protocol to investigate the benefit of treatment with oral anticoagulants 

in SSc patients with pulmonary arterial hypertension. This subgroup of SSc patients has infaust 

prognosis despite extensive medical therapies to reduce pulmonary artery pressure, hence the 

authors seek new treatment strategies to reduce morbidity and mortality. Although the study design 
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(multicenter, double-blind, placebo controlled phase 3 trial) is approriate to answer the study 

objective, there are major concerns regarding treatment regimes, sample size and expected treatment 

benefit.  

 

1. In the introduction, the authors state that thrombotic arteriopathy and 'in situ' thrombosis are a 

major contributor of pulmonary hypertension in SSc. Nonetheless, all patients with (chronic) 

pulmonary embolism are excluded. Furthermore, literature shows that WHO group 1 PAH is much 

more common in SSc patients. How does apixaban reduce pulmonary hypertension? Is there an 

expected effect of anticoagulation on pulmonary vascular remodeling? This has to be stated more 

clearly in the rationale.  

 

All patients in this study must have WHO Group 1 PAH, with WHO Group IV PH due to chronic 

thromboembolic disease (CTEPH) excluded. Even though in systemic sclerosis patients who have 

WHO Group 1 PAH, pulmonary emboli are excluded through CT pulmonary angiography or ventilation 

/ perfusion scanning, on histopathological specimens of lung tissue, we still see small thrombi in the 

small caliber peripheral pulmonary circulation, which likely form in situ, as a result of endothelial 

dysfunction and an imbalance of endogenous anticoagulant and prothrombotic mediators. We 

hypothesise that anticoagulation will reduce pulmonary hypertension through preventing the formation 

of these small thrombi and in turn reduce the resistance to blood flow in the pulmonary vasculature. It 

is possible that anticoagulation may also have beneficial effects in pulmonary vascular remodeling, 

although at present there is no evidence to this effect.  

 

To make these points more clearly, we have revised paragraph 3 of Introduction on page 6 as follows: 

„In situ thrombosis is a likely contributor to the pathophysiology of SSc-PAH, with pulmonary vascular 

(venous and arterial) thrombosis in the small caliber peripheral pulmonary vessels appearing as a 

common histological feature in both iPAH and CTD-PAH tissue specimens.[23-25]‟  

 

2. Why do the authors only study one treatment regime of apixaban (2.5mg twice daily)? The 

recommended treatment dosage of apixaban for pulmonary thrombosis is 5mg twice daily. 

Furthermore, observational studies that suggest a benefit of OAC in SSc patients were performed 

with warfarin etc. Based on what argument do the authors expect a similar outcome with a whole 

different group of anticoagulants?  

 

The choice of apixaban 2.5 mg bid over (i) the 5 mg bid dosing and (ii) warfarin is based on 

scleroderma-related factors discussed in paragraph 4 of Introduction (pages 6-7), including GI 

hypomotility and bacterial overgrowth rendering INRs unstable, skin thickening making venesection 

for INR monitoring difficult, and the increased risk of GI bleeding due to gastric antral vascular 

ectasiae and intestinal telangiectasiae. Furthermore, as we have discussed (with supporting 

references) in the Introduction (page 7, paragraph 1) and Discussion (page 22, paragraph 2), in large 

clinical trials of other patient groups, there is a lower risk of GI bleeding with apixaban than warfarin, 

with the 2.5 mg bid dose of apixaban having efficacy that is almost on par with the 5 mg bid dose for 

certain indications. Therefore, in summary, the choice of apixaban 2.5 mg bid is based on 

consideration of risk to benefit ratio in this particular patient group.  

 

3. Power calculation was based on 1 observational study in SSc patients, with an expected 

spectacular reduction in composite endpoint of 40% in 3 years! Normally, large multicenter studies 

employ a treatment effect of 20%. Why do the authors expect a 40% reduction? Furthermore, the 

observational study on which the treatment benefit is based is biased, since SSc patients receiving 

OAC were also twice as likely to receive > 1 treatment for pulmonary artery hypertension, and CTEPH 

wasn‟t excluded.  

 

The study by Ngian et al., on which the sample size calculation for this study is partly based, excluded 
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patients with CTEPH and hence the profile of patients was very similar to those in our trial. 

Furthermore, the protective effect of anticoagulation was present even after adjustment in 

multivariable regression analysis for concomitant advanced PAH therapy, including „combination 

therapy‟ with agents that have different mechanisms of action. As stated in „Sample size calculation‟ 

(page 18, paragraph 2), the effect size observed in the study by Ngian et al. was reduced by 60% to 

provide a more conservative estimate for a clinical trial. In addition, almost all published studies of 

new PAH therapies to date have shown a 40% reduction in clinical worsening events over the study 

period. This is best reflected in a meta-analysis of numerous RCTs of novel therapies in PAH by Galie 

et al. Eur Heart J. 2009;30(4):394-403. Please also see reference 18.  

 

Reviewer: 2  

Reviewer Name: Marie Hudson  

Institution and Country: McGill University, Canada  

Competing Interests: None declared  

 

This is an excellent proposal by a highly qualified team of investigators designed to answer an 

important question with the potential to impact practice, whether the trial is positive or negative. There 

are limitations, in particular the inclusion of subjects with prevalent PAH, but the investigators are 

aware of this. I only have minor comments:  

1. Prostanoids are occasionally used short term for digital ulcers. How will the investigators deal with 

this in light of the outcomes listed in Table 4.  

 

Point 2 (ii) of Table 4 „Initiation of parenteral (subcutaneous and intravenous) prostanoid therapy….‟ 

refers only to continuous IV epoprostenol administered for worsening PAH and not to short term 

infusions of prostacyclin administered for severe Raynaud‟s phenomenon or digital ulcers, which may 

be administered at any time during the study without constituting a protocol violation or a clinical 

worsening event (CWE). This point has been added to paragraph 2 of page 12.  

 

2. In addition, in Table 4, item 3.ii.b. may be subject to interpretation. Perhaps a more objective 

assessment (eg. RV abnormalities on cardiac echo) might be more appropriate?  

 

We agree that in Table 4, 3.ii.b (symptoms/signs of heart failure) and indeed 3ii.a (worsening 

functional class) may be subjective. However, point 3 is satisfied only if two or more of 3.i (15% 

reduction in 6MWD) or 3.ii (see above) or 3.iii (need for additional PAH therapy) are satisfied. We add 

that our criteria for a clinical worsening event were based on recent published trials and the 

recommendations of the Task Force on Endpoints and Clinical Trial design in PAH (reference 58).  

 

3. Have the investigators considered also collecting data on indirect costs?  

 

The quantification of indirect costs is beyond the scope of the present study, but warrants further 

investigation in future studies.  

 

4. I wonder if the investigators should have a high dose arm?  

 

As discussed in response to Comment 2 of Reviewer 1, the choice of apixaban dose was based on 

consideration of risk to benefit ratio in this particular patient population. We agree that ideally this 

study would have a third treatment arm of apixaban 5 mg bid. However, safety and feasibility 

considerations precluded us from having this third treatment arm.  

 

Reviewer: 3  

Reviewer Name: Job Harenberg  

Institution and Country: Medical Faculty Mannheim, University of Heidelberg, Germany  
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Competing Interests: none declared  

 

Dr Nopour and the co-authors of the SPHInX study describe the design of the randomized 

investigation of apixaban versus placebo in patients with systemic sclerosis of the connective tissue 

which is induced pulmonary hypertension. The aim of the study is to evaluate safety, efficacy and 

cost-effectiveness of anticoagulation with apixaban.  

 

Major comments:  

1. General: The rational of using apixaban or another DOAC in SSc PAH after exclusion of VTE 

remains to be described more convincingly. The activation of blood coagulation through factor Xa or 

thrombin ahs to be described convincingly including references. Heparins and VKA are defective in 

this disease or by history of VTE (not well enough excluded) or by non-anticoagulant actions of these 

ACs. DOACs may therefore not be adequate and effective. This is supported by the results of the RE-

ALLIGN study. Therefore, this topic remains to be discussed convincingly.  

 

Whilst there is no direct evidence supporting the use of novel oral anticoagulants in SSc-PAH, both 

the Introduction and Discussion sections contain a detailed discussion of the choice of anticoagulant 

and dose for this study, based on practical considerations (see response to Reviewer 1 comment 2 

above). The RE-ALIGN study was a comparison of dabigatran (a thrombin inhibitor) and warfarin in 

patients with mechanical heart valves. This study showed a significantly higher risk of bleeding with 

dabigatran than warfarin and provides further support for our choice of apixaban (a factor Xa inhibitor) 

which has very good safety profile based on a number of large clinical trials for various indications 

(references 42-44)  

 

2. Figure 1: no need for anticoagulation is included.  

 

The purpose of Figure 1 is to depict the pathophysiological targets of advanced pulmonary arterial 

hypertension therapies, none of which directly target the coagulation cascade. However, we have now 

added a figure (new Figure 2) depicting the pathologic triad of PAH, which includes vasoconstriction, 

vascular remodelling and in situ thrombosis in small calibre distal pulmonary vessels.  

 

3. Table 4: is death the primary endpoint. Clarification of definition of endpoints is required. See 

below.  

 

Death is one of the possible clinical worsening events listed in Table 4 that comprise the composite 

primary endpoint of this study. This is detailed in the section entitled „Outcome measures‟ (page 16) 

and in the footnote to Table 4 (page 17).  

 

4. Abstract: The order of safety and efficacy as primary outcome are not consequently described. This 

is also repetitive and needs clarification and elimination of repetition.  

 

Under „Introduction‟ we swap the order of the words „efficacy‟ and „safety‟ to better reflect them as 

primary and secondary endpoints, as consequently described under „Methods and Analysis‟: „The 

composite primary outcome measure will be the time to death or clinical worsening of PAH. 

Secondary outcomes will include functional capacity, health-related quality of life measures and 

adverse events.‟  

We have removed the sentence „We hypothesise that anticoagulation prolongs survival, increases 

functional capacity and overall wellbeing, and reduces hospitalisation compared to placebo in patients 

with SSc-PAH, a lethal and costly disease‟ as this was repetitive.  

 

5. Function of safety committee is described but not of other committees. This needs to be 

harmonized also with the endpoints.  
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We have provided further detail on the composition and function of the endpoint adjudication 

committee in the section entitled „Outcome Measures‟ on page 16: „CWEs will be adjudicated in a 

blinded fashion by an endpoint adjudication committee consisting of four of the investigators (MN, 

WS, DP, SP) who will adjudicate each event independently and then meet to discuss any that were 

not unanimously agreed upon.‟  

 

6. Number of patients to be included is missing. Statistical hypothesis is missing.  

 

Both of these are already in the manuscript. The statistical hypothesis is stated in the section entitled 

„Statistical analysis‟ (page 18): „The hypothesis to be tested is: Null hypothesis (H0) = the distribution 

of the primary endpoint is the same in the treatment groups; Alternative hypothesis (H1) = the 

distribution of the primary endpoint in the placebo group differs from the distribution in the active 

group.‟ The number of patients included is provided in the section entitled „Sample size estimation‟ 

(page 18): „… a total sample size of 170 participants (85 per arm) is required.‟  

 

7. Strength of the study: eliminate “first”. Overall, points are not well enough identified. What means 

“optimise”? Limitation not identified.  

A comparison to another OA is not required because OAC is not standard of care. In my opinion, it is 

not the endeavour to identify these important points by the reviewer.  

 

The following comments relate to the points listing the strengths and limitations of this study on page 

4.  

This is indeed the first ever clinical trial to evaluate the efficacy, safety and cost-effectiveness of 

anticoagulation as adjunct treatment in systemic sclerosis-related pulmonary arterial hypertension. 

We believe this merits emphasis as there has been much talk of the need to undertake such a trial but 

no investigators have actually done so.  

 

We have rephrased the point with the word „optimise‟ to read: The choice of apixaban 2.5 mg bid as 

the anticoagulant treatment is based on consideration of the risk to benefit ratio in systemic sclerosis-

related pulmonary arterial hypertension.  

We have added the following point as a strength of the study: „The use of a composite clinical 

worsening primary end-point and health-related quality of life as a secondary endpoint is in line with 

the most recent expert taskforce recommendations.‟  

 

We have listed the following points as limitations of this study: „Among the limitations of this study are 

the inclusion of patients with PAH of varying durations and not exclusively incident cases, and the use 

of self-reported health service utilisation in cost-effectiveness analysis. In addition, indirect costs are 

not quantified.‟  

 

In saying that „…this study is not designed to specifically evaluate the efficacy, safety and cost-

effectiveness of other anticoagulant doses or drugs in this condition‟, we are not implying that there 

needs to be a head-to-head comparison of anticoagulants in this particular trial, but rather that if the 

present study is negative, future studies using other anticoagulants and doses may be worthwhile.  

 

8. Introduction: Paragraph 4: the first 4 sentences/statement are not supported by the literature. 

Please specify all or eliminate some statements.  

 

We believe the statements in paragraph 4 of Introduction are important in building a case for the 

choice of anticoagulant and dosing. The listed references 36 to 39 support these statements.  

 

9. Overall the introduction should be more focussed. As example the last 4 sentences of paragraph 5 
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can be eliminated.  

 

We have written the introduction so as to include a paragraph on each of the key elements of this 

study: SSc and PAH, advanced PAH therapies, the potential role of anticoagulation, and important 

disease-specific considerations in the design of this RCT. As the journal has a broad readership 

across the range of disciplines of medicine, this introduction enables the reader to better understand 

the context, rationale and design of this study.  

 

10. Rewording is required: examples: “predictable” and “erratic”.  

 

In the 4th paragraph of Introduction (page 7), we have changed the word predictable to reliable and 

the word erratic to unstable.  

 

11. Objectives: Aim and hypothesis should be harmonized (see above).  

 

We have removed the hypothesis statement as this was implied in the Aim.  

 

12. Exclusion criteria: Item 1: How is PH due to other cause than SSc excluded.  

 

This is stated in Table 3 on page 14 „Data collection requirements over the duration of the study‟: „V/Q 

scan or CTPA results that exclude CTEPH as a cause of the PAH. HRCT results that exclude ILD‟  

 

13. Item 15: “significant”? Please provide definition  

 

We have removed the word „significant‟ and item 15 of the exclusion criteria (page 10) now reads: 

„Participants at risk of falls in whom anticoagulation would be inappropriate.‟  

 

14. Item 22: limits for blood pressure cannot be documented well. Please check: suggest: modify to 

>180 and >120 mg Hg.  

 

We have revised Item 22 to „Uncontrolled systemic hypertension defined as either systolic blood 

pressure ≥180mmHg or diastolic blood pressure ≥110 mmHg at Screening.‟  

 

15. General: definition of use of antiplatelet therapy is missing.  

 

In the second paragraph of the section entitled „Treatment exposure and compliance‟ (page 12), it is 

stated that „one antiplatelet agent (either aspirin, clopidogrel or ticagrelor) will be allowed at physician 

discretion. However, the combination of clopidogrel or ticagrelor and aspirin is not allowed due to 

increased risk of bleeding.[49]  

 

16. Methods: CT is required at inclusion to exclude PE or residuum of PE/recurrent PE.  

 

In Table 3, under the heading „Screening‟, items 6 and 7 already state: „V/Q scan or CTPA results that 

exclude CTEPH as a cause of the PAH. HRCT results that exclude ILD‟.  

 

17. SSc is a immunological disease. Availability of adequate blood tests at screening may be 

valuable. Stratification according results may be performed in a predefined sub-analysis.  

 

All patients have baseline serology and testing of autoantibodies as part of the study protocol. We 

agree that predefined subgroup analyses may be informative and have added the following to the 

section entitled „Statistical analysis‟ (page 20): „Predefined subgroup analyses include a comparison 

of safety and efficacy in incident versus prevalent PAH, limited versus diffuse SSc disease subtypes 
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and according to autoantibody profile (anti-centromere anti-nuclear antibody versus anti-

topoisomerase antibody).‟  

 

18. Statistics: a p-values of 0.05 is questionable. It is suggested to increase to minimum of alpha 0.01 

or higher.  

 

All planned analyses for this study are driven by hypothesis rather than being a mining of data for any 

possible associations. Accordingly, we have set the p value of 0.05 as the threshold for statistical 

significance.  

 

19. CEA on <10.000 patients is questionable. Suggestion: eliminate CEA from this study.  

 

In Australia, the reimbursement of the cost of drugs through the Pharmaceutical Benefits Scheme 

(PBS) is in part contingent on demonstrating cost-effectiveness. Therefore, it is now best practice to 

build an assessment of cost effectiveness into the design of RCTs of novel therapies.  

 

20. The AVERROES and Amplify Extension studies are the best comparison for the present 

investigation with regard to use of Apixaban.  

 

We thank the reviewer for the recommended reference for the AVERROES study, which we have 

added to the manuscript. The references for the AMPLIFY-EXT and APPRAISE studies are already in 

the manuscript (references 52 and 53).  

 

21. Limitations remain to be included.  

 

We have added a section entitled „Study limitations‟ (pages 21-22) that reads: „Limitations of this 

study include the inclusion of patients with PAH of varying durations and not exclusively incident 

cases, and the use of self-reported health service utilisation in cost-effectiveness analysis. In addition, 

in this study, indirect costs are not quantified.‟  

 

Minor comments:  

1. Too many references.  

 

We have checked all references for accuracy and necessity. We believe each of the references 

supports an important element of the study. Therefore, we have not removed any references from the 

list.  

 

2. Supply study protocol.  

 

There is sufficient detail on study design provided in the manuscript itself to enable critical appraisal 

and reproducibility. However, we can provide the full study protocol if this is a mandatory requirement 

for publication.  

 

3. Simplify design of figure 2.  

 

A lot of thought has gone into the preparation of Figure 2 to ensure that the key aspects of study 

design and the frequency of study visits and telephone calls are included. To simplify the figure further 

would mean loss of valuable and essential information. Please note that with the additions of a new 

Figure, this now Figure 3.  

 

Reviewer: 4  

Reviewer Name: Lorenzo Villa, PhD. Assistant Professor  
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Institution and Country: Universidad de Concepción, Facultad de Farmacia, Chile  

Competing Interests: None declared  

 

Thank you for allowing me to participate in the review of the methodology of this study protocol. 

Below, I give some recommendations regarding some points that could be clarified.  

 

1. This study is a clinical trial that compares the use of apixaban versus placebo. There is no mention 

of whether the study will be ended early if a benefit of receiving apixaban is found, providing an 

opportunity for patients receiving placebo to receive apixaban instead.  

 

No interim analyses are planned at this stage and patients will remain in the treatment arms to which 

they were randomised up to a maximum follow-up of 3 years or until such time as they leave the 

study. The study will be terminated early only if there are safety concerns. There will be no empiric 

provision of drug post cessation of the study.  

 

2. It is stated in the objectives that the study will last three years; this may be difficult to fulfill 

considering the survival of patients, the inclusion criteria, and the time patients should receive ETRA 

before being considered. Also, given the low incidence of the disease, what is the contingency plan if 

researchers have difficulty meeting the number of patients needed to proceed with the statistical 

analysis outlined in this study?  

 

The primary end point of this study is time to the first clinical worsening event. However, as patients 

remain in the treatment arms to which they were randomised for the 3-year duration of the study, we 

will evaluate mortality and the number of worsening events over the 3 years of follow-up as secondary 

end points. The duration of follow-up for this study was based on the median survival of PAH treated 

with advanced therapies in observational studies.  

 

To ensure that the sample size requirements are met, we are increasing the number of Australian 

sites recruiting for this study. We have added the following to the first paragraph of Discussion (page 

22): „Despite these more generous inclusion criteria, the recruitment of a sufficient number of patients 

to power this clinical trial remains the biggest challenge to its timely completion. The investigators are 

currently in the process of enlisting more recruitment sites to ensure sample size requirements are 

met. „  

 

If despite our best efforts, sample size requirements are not met, we will still analyse the data as 

proposed. The study may then be underpowered, but a „signal‟ for efficacy may still be present, 

providing a rationale for a larger scale international multi-centre clinical trial.  

 

 

3. The method of measuring adherence described in the study seems insufficient. Considering the 

effort involved in this study, why not take advantage of another method as well, rather than only 

measuring the remaining pills at each visit?  

 

In addition to a pill count, as stated in paragraph 2 of page 16, „Factor Xa levels in platelet-free 

plasma specimens will also be compared between Baseline and 6 months to reflect bioavailability of 

apixaban in the treatment group.[57]‟ However, at a moderately low dose of apixaban, assays may 

not be sufficiently sensitive to detect a change in Factor Xa level.  

 

4. On page 14, line 15, it is indicated that the researcher may readmit a patient when he/she feels 

confident. This sounds overly subjective--a more objective way of assessing whether a patient can 

return to study, rather than a researcher‟s "feel," would be preferable.  
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As seen in Figure 2 (now Figure 3), there is a study visit schedule that must be adhered to. However, 

extra visits are allowed in the case of suspected clinical worsening events, which will be adjudicated 

by the endpoint analysis committee.  

 

The study also considers an economic assessment, which requires further elaboration, including:  

 

1. Several unspecific tools are mentioned, none of which were designed to measure the quality of life 

of patients with this particular condition. So, which one of these tools will be used to calculate QALYs 

for each patient, or will it be a combination of the tools? For example, in the article entitled: 

"Psychometric Performance of the CAMPHOR and SF-36 in Pulmonary Hypertension" Pulm BMC 

Med 2013; 13 (45), the author mentions that the CAMPHOR questionnaire exhibited superior 

psychometric properties, compared with the SF-36 questionnaire, in the assessment of patient-

reported outcomes.  

 

The CAMPHOR is indeed a PAH specific QoL instrument. We plan to calculate QALY using both SF-

36 and CAMPHOR and will compare the results.  

 

2. What will be the perspective of the economic analysis (society, third-party payers, hospital)?  

 

The direct costs estimated (see below) are borne by the Australian public health care system, which is 

government funded through taxes paid by all Australian residents.  

 

3. What will be the discount on the costs and quality of life applied in the economic evaluation 

considering that it will be a three-year study?  

 

We will consider applying discounts in the economic evaluation only if the study goes substantially 

beyond the proposed duration.  

 

4. What types of costs are to be considered for the economic evaluation? (e.g., direct, indirect, 

intangible) More details are needed because many outcomes involve direct and indirect costs. What 

does "net cost" mean exactly?  

 

Only direct costs related to hospitalisations, general practice, specialist and allied health visits will be 

estimated based on the health service utilisation diary and the standard costs of these services. As 

stated in the section entitled „Cost-effectiveness analysis‟, net costs will comprise the costs of 

treatment with apixaban and advanced PAH therapies for the duration of life-years gained, minus 

costs saved from hospitalisation and health service utilisation‟ in the same time period.  

 

5. It would probably be a good idea to build a model with the data collected and use the Markov 

approach to study cost-effectiveness over a wider time horizon.  

 

We agree that this would be a good idea and have added the words „using the Markov approach‟ to 

the existing statement to this effect (page 20, paragraph 2), which now reads: „Depending on the 

findings of the initial cost-effectiveness analysis, further economic modelling beyond three years, 

using the Markov approach, may be required.‟  

 

6. What other assumptions are included in the analysis?  

 

As actual costs of health service utilisation are not recorded, in cost-effectiveness analysis, we are 

making the assumption that the unit cost assigned to each service in the Medicare Benefits Schedule 

(MBS) is an accurate estimate of true costs. This point has now been added to the section entitled 

„Cost effectiveness analysis‟.  
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In short, the researchers have done a great job explaining how to undertake the study, but there are 

some points that need to be clarified.  

 

We hope that we have addressed all the reviewers‟ comments and made the necessary revisions.  

 

Once again, we thank you for considering our revised clinical trial study protocol for publication in 

BMJ Open. 

VERSION 2 – REVIEW 

REVIEWER Marie Hudson 
McGill University, Canada 

REVIEW RETURNED 24-Aug-2016 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 

 

REVIEWER Job Harenberg 
Medical Faculty Mannheim, Heidelberg University, Germany 

REVIEW RETURNED 28-Aug-2016 

 

GENERAL COMMENTS The authors have carefully replied to all topics of the reviewers. 
Some aspects in the manuscript still remain open.  
1. A comparison to warfarin would really have been interesting. This 
should be more convincingly explained in the introduction, why this 
design was not chosen.  
2. Non-anticoagulant actions of anticoagulants are described for 
heparins. The potential of such actions is currently investigated also 
of DOACs. This would add substantial information to the manuscript 
and would make it more valuable.  
3. The comparison to the RE-ALLIGN study was not fully explained. 
This relates - for dabigatran - partially to non-anticoagulant actions 
on the artificial surface of heart valves for example via the 
immunologic or infectious pathway - not reported in the original 
manuscript of the RE-ALLIGN study. 

 

REVIEWER Lorenzo Villa, PhD, Assistant Professor 
Facultad de Farmacia, Universidad de Concepción, Chile 

REVIEW RETURNED 08-Sep-2016 

 

GENERAL COMMENTS Thank you very much for allowing me to participate in the second 
revision of the methodology of the study.  
 
Overall, I am satisfied with the answers and changes made by the 
authors of this study.  
Some observations persist in relation to cost-effectiveness analysis, 
which should be addressed:  
• A discount rate should be included for the cost-effectiveness 
analysis. Conventionally, this is required when the study has a 
duration of more than one year. For Australia, a 5% discount rate 
could be utilized per the guidelines of the Pharmaceutical Benefits 
Advisory Committee and Medicare Services Advisory Committee.  
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• A sensitivity analysis should be conducted.  
• A threshold for what is considered cost-effective (in terms of 
$/QALY) for Australia should be mentioned 

 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 3  

Reviewer Name: Job Harenberg  

Institution and Country: Medical Faculty Mannheim, Heidelberg University, Germany  

Competing Interests: none  

 

The authors have carefully replied to all topics of the reviewers. Some aspects in the manuscript still 

remain open.  

 

1. A comparison to warfarin would really have been interesting. This should be more convincingly 

explained in the introduction, why this design was not chosen.  

 

We agree that a comparison to warfarin would have been interesting. However, from a practical and 

safety point of view, this was not possible. Firstly, SSc-PAH is an infrequent condition and the addition 

of a third arm to the study would have increased sample size requirements, posing a serious threat to 

the feasibility of this study. Furthermore, two recently published studies (references 29-30) have cast 

doubt over the safety of warfarin relative to its potential efficacy in SSc-PAH, suggesting that this 

treatment may in fact be harmful in this group of patients. Possible reasons for this include the 

presence of scleroderma disease features such as gastrointestinal tract hypomotility and bacterial 

overgrowth affecting the absorption of warfarin, and the presence of gastric antral vascular ectasia 

and intestinal telangiectasia, which place patients at risk of gastrointestinal bleeding. For these 

reasons, as well as others previously discussed in paragraph 4 of Introduction, we have not included 

a warfarin arm in this trial. We have added a paragraph to the Discussion section of the manuscript 

(paragraph 2, page 24) to clarify this issue.  

 

2. Non-anticoagulant actions of anticoagulants are described for heparins. The potential of such 

actions is currently investigated also of DOACs. This would add substantial information to the 

manuscript and would make it more valuable.  

 

We have added the following section to the manuscript (paragraph 3, page 24): „Non-anticoagulant 

effects of heparins have been described. [67] The potential of such actions is currently being 

investigated for the novel anticoagulants, further supporting our choice of anticoagulant in this 

study.[68]  

 

3. The comparison to the RE-ALLIGN study was not fully explained. This relates - for dabigatran - 

partially to non-anticoagulant actions on the artificial surface of heart valves for example via the 

immunologic or infectious pathway - not reported in the original manuscript of the RE-ALLIGN study.  

 

Whilst we acknowledge the reviewer‟s point about the possibility of novel anticoagulants having non-

anticoagulant actions, perhaps through immunologic pathways, we are unsure of the relevance of the 

RE-ALIGN trial of dabigatran versus warfarin in patients with mechanical heart valves, to our 

proposed study. The RE-ALIGN study revealed increased rates of thromboembolic and bleeding 

complications, as compared to warfarin, in patients with mechanical heart valves. Our proposed study 

entails the use of apixaban, a factor Xa inhibitor, which has a different anti-coagulant mechanism of 

action to the thrombin inhibitor dabigatran. In response to point 2, we have added comments in 
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relation to the possible non-anticoagulant actions of novel anticoagulants to the Discussion section. 

As per the reviewer‟s request, we have also included the reference for the RE-ALIGN study 

(reference 68).  

 

Reviewer: 4  

Reviewer Name: Lorenzo Villa, PhD, Assistant Professor.  

Institution and Country: Facultad de Farmacia, Universidad de Concepción, Chile.  

Competing Interests: None declared  

 

Thank you very much for allowing me to participate in the second revision of the methodology of the 

study.  

 

Overall, I am satisfied with the answers and changes made by the authors of this study.  

Some observations persist in relation to cost-effectiveness analysis, which should be addressed:  

1. A discount rate should be included for the cost-effectiveness analysis. Conventionally, this is 

required when the study has a duration of more than one year. For Australia, a 5% discount rate could 

be utilized per the guidelines of the Pharmaceutical Benefits Advisory Committee and Medicare 

Services Advisory Committee.  

 

The reviewer is correct. We will indeed be applying a 5% annual discount rate to projected future 

costs and benefits. We have added this to paragraph 3 of the section entitled „Cost-effectiveness 

analysis‟, page 21.  

 

2. A sensitivity analysis should be conducted.  

 

We confirm that we will be undertaking sensitivity analyses to test the robustness of our cost-

effectiveness results, and to identify key input parameters to which the results are most sensitive.  

Both „one-way‟ sensitivity analyses, as well as „multi-way‟ probabilistic sensitivity analyses, will be 

undertaken. This has been added to paragraph 3 of the section entitled „Cost-effectiveness analysis‟, 

page 21.  

 

3. A threshold for what is considered cost-effective (in terms of $/QALY) for Australia should be 

mentioned  

 

In Australia, there is no official threshold for incremental cost-effectiveness ratios, although AUD 

$50,000 per QALY saved is commonly used. The WHO recommends use of GDP per capita as a 

starting point to consider cost-effectiveness thresholds for a country, which for Australia at present is 

approximately AUD $88,000. [71] This has been added to paragraph 5 of the Discussion section 

(page 25).  

 

Once again, we thank you for considering our revised clinical trial study protocol for publication in 

BMJ Open. 
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