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EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH



 

30 November 2015
Submission of comments on Paediatric addendum on the CHMP guideline on clinical investigation of medicinal products for the treatment of acute heart failure - EMA/CHMP/707532/2013
Comments from:

	Name of organisation or individual

	EFPIA – Sini Eskola (sini.eskola@efpia.eu)


Please note that these comments and the identity of the sender will be published unless a specific justified objection is received.

When completed, this form should be sent to the European Medicines Agency electronically, in Word format (not PDF).

1.  General comments

	Stakeholder number

(To be completed by the Agency)
	General comment (if any)
	Outcome (if applicable)

(To be completed by the Agency)

	
	EFPIA welcomes the opportunity to comment on the on Paediatric addendum on clinical investigation of AHF.

Here are some points for consideration when finalizing the document: 

· A set of definitions would be helpful to better define the scope of the guideline, as currently the guideline seems to invariably refer to Heart Failure, Acute Heart Failure, Acute Heart Failure Syndrome (e.g. intro lines 48-58)
· A stronger clinical and pathophysiological discussion on disease would support the rationale for certain drug classes and endpoints better. This point seems to be of special importance in case the drug is not intended to be developed for adults with AHF so that no adult data will be available
· Appropriate length of follow up period should be discussed as there might be increased midterm mortality
· Length of ICU stay or hospitalization, time to listing for heart transplantation should be discussed and proposals to account for regional differences should be formulated.


	


2.  Specific comments on text

	Line number(s) of the relevant text

(e.g. Lines 20-23)
	Stakeholder number

(To be completed by the Agency)
	Comment and rationale; proposed changes

(If changes to the wording are suggested, they should be highlighted using 'track changes')
	Outcome

(To be completed by the Agency)

	Line 48
	
	It is acknowledged that AHF covers a very heterogeneous patient population both in terms of aetiology, age and, above all, clinical presentation. Considering the diversity of clinical presentation, the term "syndrome" therefore does not seem appropriate because the signs and symptoms of presentation vary depending on the age of the patient, the aetiology of the disease and associated abnormalities. 
Therefore it is suggested, not to use the term "Syndrome" but to refer to "Acute Heart Failure" in general.


	

	Lines 48-50
	
	 “In the paediatric population, the aetiology and pathophysiology of AHF is varied although some clinical manifestation may be similar. The main symptoms and clinical manifestations also differ.”

Recommended change:

“In the paediatric population, the aetiology, and pathophysiology, symptoms, and clinical manifestations of AHF
 is variesd, although some clinical manifestations may be similar. The main symptoms and clinical manifestations also differ.”


	

	Line 59-64
	
	This paragraph is confusing from a pathophysiological standpoint because it does not clearly distinguish between cardiac function and cardiac output (e.g. the cardiac output is indeed reduced in critical aortic stenosis but the cardiac function dramatically differs from a hypoplastic left heart). We would therefore suggest several different categorizations, for examples based on the presence and direction of an intra- or extra-cardiac shunt (none, L to R, R to L), low vs high cardiac output, low vs high cardiac function. Those pathophysiological categories can only guide therapeutic strategies if considered separately and should not be grouped into a binary system.

	

	Line 65-67
	
	HF after palliative surgery (e.g. Stage I, II or III palliation of HLHS) is a major unmet medical need and should be mentioned. 
The following language is suggested: 
“While definitive treatment of AHF in children often involves corrective surgery for congenital lesions or heart transplantation for end-stage cardiomyopathy, stabilisation with aggressive medical therapy for AHF before surgical treatment is of utmost importance both, as a short- to mid-term bridging therapy until corrective surgery or transplantation can be performed as well as a long-term treatment after palliative surgery (e.g. after stage I, II or III palliation for hypoplastic left heart syndrome).” 
In addition to the period before surgical treatment it is recommended to also consider and mention HF following surgery for congenital heart disease, e.g. postoperative low cardiac output syndrome.

	

	Lines 67-70
	
	It is understood that the overall aim of treatment of paediatric patients presenting with HF is to improve their short, medium and long term condition. However, considering medium and long-term time horizons may imply treatment of CHF which may be beyond the scope of the present guideline.

It may be helpful to specify that it is anticipated that treatment of paediatric AHF would typically involve shorter term pharmacological intervention, recognising that medium to long term stabilisation will also be key to assess B/R.

Additionally, only short-term treatment goals are listed in the Guidance. We suggest to provide long-term treatment goals as well (e.g. myocardial remodeling allowing for growth-related improvement of cardiac function long-term (ACE-I treatment for AHF after closure of decompensated VSD), optimizing neuro-cognitive development).

	

	Line 72
	
	Suggest to remove the word “specifically”.

Recommended change: 

“The pharmacological treatment of paediatric AHF is characterised by the use of drugs that may not have been adequately studied specifically in children.”


	

	Line 72-74
	
	The example of vasodilator use during fluid overload is very problematic; in many pediatric conditions of fluid overload and high output states vasodilators are contra-indicated (e.g. some vasodilators – NO, milrinone - are contra-indicated in AHF due to large L-R shunts and pulmonary hypercirculation; Fallot and pulmonary stenosis are examples of a high output state of the right-heart where vasodilators are not useful and in critical situations – hypoxic crisis – vasoconstrictors are even used). Suggestion to either name one specific example (e.g. systemic vasodilator like ACE-I in patients with compensated VSD) or remove the example all together.

	

	Lines 78-80
	
	Comment: “The lack of specific trials in the paediatric population is multifactorial and related to the essential differences in aetiology of AHF between children and adults.”

Recommend change:

“The lack of specific trials in the paediatric population is multifactorial. and related to the essential differences in aetiology of AHF between children and adults. There are essential differences in aetiology of AHF between children and adults as well as challenges in enrolment due to low patient numbers.”

As written originally, the second half of this statement is not accurate and should be removed.  The lack of clinical trials in the paediatric AHF population is not a consequence of differences in aetiology between AHF in children and adults.

	

	Line 82
	
	“Some of the principles would be applicable to other forms of AHF.”

Recommended change:

“Some of the principles would be applicable to other forms of paediatric AHF.”

Propose adding the word “paediatric” for clarity. Clarification would be welcomed as to which principles would be applicable to other forms of AHF.

	

	Line 83
	
	There are cultural differences in the use of the Rx abbreviation, especially in Europe (some use it for "radiology" or "radiography", others for "prescription"). Recommend to spell out.
	

	Line 90-92
	
	Industry conducts multicentre trials daily. Multicentre studies do not ‘require’ networks to be successful, though networks may advance the efficiency and quality of a multicentre study.

Recommended change:

These issues can only be addressed by Multicentre co-operation and the foundation of networks of paediatric cardiology centres willing to participate in clinical trials can support the conduct of studies in paediatric AHF patients.
	

	Lines 95-97
	
	“The mechanisms may involve, blockade of renin-angiotensin-aldosterone system (RAAS), improving endothelial function, vasodilatation, anti-inflammatory, anti-arrhythmic and diuretic effects.”

Recommended change:

 “The mechanisms may involve multiple pathways such as: blockade of the renin-angiotensin-aldosterone system (RAAS), increasing cardiac contractility, improving endothelial function, vasodilatation, anti-inflammatory, anti-arrhythmic and diuretic effects, reduction of vascular resistance and protection from organ damage during the acute heart failure episode.” 

In addition to the other mechanisms listed that have shown demonstrable safety and efficacy in the paediatric population, drugs with the mechanism to increase cardiac contractility can improve cardiac output and have a positive benefit-risk ratio.
Alternatively recommend deleting the list altogether as inherently not exhaustive and might not to take into account for evolving science.

	

	Lines 93-94, 100-101
	
	“In view of these limitations, a guideline that addresses the development of pharmacological treatment options in children is considered crucial.”

“In order to enhance the availability of medicinal products for paediatric use and to encourage data collection in the paediatric population including conduct of clinical trials, a guideline that outlines the requirements could be considered helpful.”

The two statements are inconsistent.  The first states that a guideline is “considered crucial”, while the second states that a guideline “could be considered helpful”. 


	

	Line 106-108
	
	Proposed changes:

“They not only include hypotension, arrhythmias, need for prolonged ICU length of stay, but also changes in renal function, failure to thrive, growth retardation or delays in achieving expected mile stones neuro-motor and neuro-cognitive development.
The term neuro-cognitive development englobes many more aspects of a healthy and meaningful life (e.g. social interaction, communication, learning) than the simple achievement of milestones (e.g. sitting, standing, walking).


	

	Line 136
	
	Recommend including the type of pediatric indications that may be studied. Refer to the Report on the Expert Group Meeting of Pediatric Heart Failure, EMA London in 2010 which states:

“Types of paediatric HF – indications to be studied

Aetiological subtypes of paediatric heart failure, recommended to be studied, include dilated cardiomyopathy, post-operative, low cardiac output heart failure, and failing Fontan procedure. Ventricular septal defect (VSD) with significant left-to-right shunt could not be studied in Europe as these patients are operated early in life.

There is a consensus that safety data should not be extrapolated from adult population to children and from older to younger children as there is a high potential for errors. PK studies for heart failure drugs are needed for all ages before determining safety. Efficacy is considered difficult to be extrapolated due to feasibility limitations of fully powered trials using hard end-points.”

Proposed change (if any): 

The EMA should consider inclusion of the paediatric indications already discussed in the Expert Group report.
Of note, the part highlighting the data should not be extrapolated from adults seems to contradict the last part of this guidance document (Section 7) which does suggest that extrapolation may be possible/considered.
AHF should be defined and reference may be made to treatment guidelines, recommendation by “learned societies”

	

	Lines 138-143, 148-152, 159-165
	
	“They include mortality, cardiac transplantation, changes in cardiac function, time to step down care and clinical scores. It is recognised that all cause death and CV mortality events may not be frequent events in this paediatric population and other important parameters (e.g., reduction in the need of ventricular assist devices or referral for heart transplantation) assume greater significance and could be evaluated as measures of clinical benefit of a medicinal product.”

Further endpoints of importance to be considered are:  

· LV assist device placement

· ECMO – extracorporeal membrane oxygenation

· Amount of vasoactive support, e.g. use of vasoactive score 

· Renal replacement therapy

· Worsening of renal function/renal injury
“Reduction in all- cause death or cardiovascular death, should be the primary goals of treatment of paediatric heart failure. There should be clarity in the definitions of each of these parameters and they should be objectively evaluated. While all-cause mortality would be the preferred endpoint, it is not anticipated that in this paediatric population all cause death will differ significantly from CV death as the population is unlikely to have complex co-morbidities in contrast to the adult population with AHF.”

“A delay in time to referral for transplantation (as an indicator of stabilisation of the clinical status) and, time to transplantation without other adverse consequences (e.g., reduced overall survival or end organ damage) could be measures of beneficial effect of the medicinal product. Time to actual transplantation is dependent of many factors including geographical location and organ availability but referral for transplantation using objective and pre-specified criteria could be a useful indicator of success or failure of therapy with the medicinal product.”

The statement that reduction of death or cardiovascular death should be the primary goal of treatment is problematic and could lead to the interpretation of mortality being the primary study endpoint. Whereas saving lives is the ultimate treatment goal in many indications, the mortality, especially short-term during AHF episodes, is so low, that the primary treatment goal in most patients is hemodynamic stabilization, reduction of ICU and hospital length of stay, bridging to surgery/transplant and prevention of hospital-acquired complications, not reduction of mortality. Furthermore, the incidence being so low, there will never be enough cases to allow separate analysis of CV and non-CV deaths.
Although, the guideline acknowledges that all-cause death and CV mortality “may not be” frequent events and that “other important parameters, such as reduction in the need for ventricular assist devices or referral for heart transplantation, may assume greater significance and could be evaluated as measures of clinical benefit of a medicinal product”.  However, the guideline ignores the challenges associated with using these endpoints as measures of efficacy in the paediatric AHF population.  With regards to mortality measures, assessment in any rigorous fashion requires a large CV outcomes study and would involve at least several thousand patients followed for at least two years.  Such studies are not feasible to conduct within a reasonable timeframe, given the size of the total population to be studied.  Extrapolation of CV mortality data from the adult population to the paediatric population should be recommended rather than direct assessment of these endpoints as a primary measure of efficacy in the paedatric population. 

There is a need to consider novel endpoints and associated methodologies that combine a set of clinically important measures that will enhance the possibility to conduct a study. The endpoints may be defined based on the pharmacological properties of the compound, and signs/symptoms/clinical measures that are considered most relevant in the target population
With regards to the non-mortality measures mentioned – such as cardiac transplantation, time in hospital, or need for VADs – these measures are often dictated by factors that are not generally expected to be modifiable by pharmacologic therapy and should not be recommended for an evaluation of efficacy in the paediatric AHF population.  The guideline notes that “time to actual transplantation” is dependent on many factors including geographical location and organ availability but referral for transplantation using objective and pre-specified criteria could be a useful indicator of success or failure of therapy with the medicinal product”.  However, referral for transplantation is often dependent on the same factors as those affecting time to actual transplantation that are completely independent and unrelated to the success or failure of therapy. 
Non-mortality endpoint components are important to ensure feasibility of the trials having sufficiently statistical power to provide meaningful results.

	

	Lines 145-146
	
	The introductory paragraph mentions “achieving expected milestones”, however, this should be more specific. Note: Similar language is also used in lines 107-108 and 290-291.

Proposed change (if any): Suggest editing the text to say the following.

“For younger children, achieving expected neuro- developmental milestones at appropriate times could also be relevant.”


	

	Lines 148-155
	
	Following from the previous comment, the following text revisions are proposed:

Reduction in all cause death or cardiovascular death, mortality should be the primary considered among the main treatment goals of treatment of paediatric heart failure. There should be clarity in the definitions of each of these parameters and they 149 should be objectively evaluated Objective evaluation and/or adjudication of death cases should be considered. Whereas all-cause mortality would be the is a preferred endpoint in adult AHF trials, it is not anticipated that in this paediatric population all cause death will differ significantly from CV death in the paediatric population because complex co-morbidities are less common in infants and children compared to adults as 151 the population is unlikely to have complex co-morbidities in contrast to the adult population with AHF. It is important to include sudden death (or death due to arrhythmia when documented) in evaluating mortality. On occasion, in cases of sudden death, there will be need for confirmation of absence of other causes and this may include a post mortem examination.”
	

	Lines 154-155
	
	“On occasion, in cases of sudden death, there will be need for confirmation of absence of other causes and this may include a post mortem examination.” 

Recommended change: 

“On occasion, in cases of sudden death, there will be need for confirmation of absence of other causes and this may include a post mortem examination.”

The coexistence of extra cardiac malformations in children with cardiac congenital defects is frequent.  In this specific population, post mortem examination would always be desirable.


	

	Line 157-159
	
	I: Duration of stay may be subject to variability which is suggested to be added as proposed below.

Duration of stay in intensive care unit (ICU) or duration of hospitalisation both indicate time to stabilisation (for step down care or discharge as appropriate) and they could be used as measures of efficacy of the medicinal product. Duration of stay may be influenced by a variety of factors, such as regional or institutional variability, non-cardiac related factors and organizational aspects.


	

	Lines 167-169
	
	“Additionally, time to referral for surgical correction of the structural abnormality including valve surgery could be assessed as measure of effectiveness of the medical therapy as need for early surgery often indicates failure of medical therapy in the relevant population.”

Time to referral for surgical correction of the structural abnormality could depend on factors other than the success or failure of the medical therapy and is strongly biased by patient baseline characteristics, local availability of resources or local practices.  Indeed, this guidance states in its Introduction, “While definitive treatment of AHF in children often involves corrective surgery for congenital lesions or heart transplantation for cardiomyopathy, stabilisation with aggressive medical therapy for AHF before surgical treatment is of utmost importance, often in the intensive care setting”.  As noted, the ultimate goal can be surgical, and the prescribing physician could refer the patient to corrective surgery, even if some benefit is conferred via the medical therapy. Of note, there are many patients with congenital cardiac disease for whom this is not an appropriate endpoint and that the current trend is toward earlier correction or modification of repairs often based on imaging modalities that indicate hemodynamic issues prior to development of symptoms.

	

	Line 171-179
	
	Echocardiographic measures can provide useful information over longer periods of follow-up in chronic heart failure and can occasionally be critical elements to guide acute therapy (e.g. hypovolemia, tamponade). However, echocardiography is 1) classically very operator dependent and 2) is lacking sensitivity to detect subtle changes in cardiac function in the acute phase of cardiac function. For short-term follow-up of cardiac function during an AHF trial the clinically available information (vital signs – especially heart rate - peripheral perfusion, urinary output, laboratory – e.g. lactate, mixed venous O2 saturation) and hemodynamic assessments (invasive and non-invasive bedside monitoring) are much more sensitive and accurate and should be given priority over expensive, often sub-optimal (inter-operator variability, intra-individual variability due to extensive dressings, open chest post-surgery, ECMO cannulas, variability in volume status etc.) and resource-intensive echocardiography.
	

	Lines 172-174
	
	“Similarly, ejection fraction or fractional shortening have been used as measures of left ventricular function and can be easily measured using echocardiography.”

Recommended change: 

“Similarly, ejection fraction or fractional shortening have been used as measures of left ventricular function and can be easily measured using echocardiography, and also changes in heart rate correlate with improved ventricular function.”

Reference to heart rate was missing, but is supported by latest literature. In chronic heart failure, patients with lower heart rates are associated with better outcomes. There may be a HR “paradox” in acute heart failure. In a paper published October 20,2015 in The International Journal of Cardiology, “Is there a heart rate paradox in acute heart failure” by Patricia Lourenco et al Reported results of 564 adult patients with acute heart failure followed for 12 months concluded, ”higher admission heart rate predicted survival advantage in acute heart failure. Patients presenting with tachycardia and discharged with controlled heart rate, had better outcome than those admitted non-tachycardic, or discharged with a non-controlled heart rate.”

	

	174/175
	
	Proposed change (if any): Echocardiography should be performed following a pre-specified protocol and analysed by a blinded centralised laboratory with trained observers/readers, whenever possible. 
Multicentre trials may lead to great complexity if readers are not immediately accessible for interpretation.  
	

	Lines 180-182
	
	“When these parameters are used as endpoints, it is anticipated that they will be linked to other hard clinical measures of outcome. At this present point in time, left ventricular remodelling has not been proven as a surrogate endpoint for medium to long term outcome.”

As part of the discussion on echocardiographic measures as efficacy endpoints, the guideline could address here the use of extrapolation studies, with explicit direction on how such studies can be performed using pharmacokinetics and echocardiography.  As noted above, the statements “When these parameters are used as endpoints, it is anticipated that they will be linked to other hard clinical measures of outcome.  At this present point in time, left ventricular remodelling has not been proven as a surrogate endpoint for medium to long term outcome”, do not acknowledge that clinical outcomes are not feasible to assess as a primary endpoint in the paediatric AHF population.


	

	Lines 180-182
	
	“When these parameters are used as endpoints, it is anticipated that they will be linked to other hard clinical measures of outcome. At this present point in time, left ventricular remodeling has not been proven as a surrogate endpoint for medium to long term outcome.”

Hard endpoints are difficult to pursue in such small and heterogeneous populations.  This text seems more to be a position (opinion) statement than providing feasible recommendations. Cardiac function/hemodynamic measurement analyses may provide useful endpoints in a population likely to be waiting for surgery/transplant.


	

	Lines 183-189
	
	“Section 4.4. Clinical or symptom scores”

“Several clinical scoring systems are in use, which help classify or stratify patients according to severity of disease.”

Recommended change: 

“Several clinical scoring systems, completed by the parent or caregiver when appropriate, are in use, and which help classify or stratify patients according to severity of disease.” 

Asking subjects less than 10 years of age about their symptoms is unlikely to yield reliable answers; this likely applies to children less than 12 years of age.  If there are validated instruments to assess symptoms for younger children, please include a reference to these instruments.  If not, propose clarifying that symptom scores can be ascertained through input from parents and care givers rather than patients.


	

	Lines 191-199
	
	“Often haemodynamic measurements are used especially in adult AHF as measures of efficacy in the proof of concept and dose finding studies. There is no mandatory requirement to evaluate invasive haemodynamic parameters in paediatric AHF and use of these should be guided by the clinical situation and aetiology of heart failure. In adults and in many cases in children, changes in haemodynamic measures such as pulmonary capillary wedge pressure (PCWP) or changes in ejection fraction are not linked to improved outcomes. Inotropic agents are good examples that produced statistically important changes in such parameters in the short term but resulted in poor outcomes. Therefore, it is important to link the medicinal product’s effect on haemodynamic measures to clinical outcome measures such as mortality or removal of the need for transplantation.”

Recommended change: “OftenThough there can be limitations to extrapolating haemodynamic effects to clinical outcomes, haemodynamic measurements are often used (especially in adult AHF) as measures of efficacy or pharmacodynamic effect in the proof of concept and dose finding studies. There is no mandatory requirement to evaluate invasive haemodynamic parameters in paediatric AHF and use of these should be guided by the clinical situation and aetiology of heart failure such that use of invasive monitoring is appropriate. In adults and in many cases in children, changes in haemodynamic measures such as pulmonary capillary wedge pressure (PCWP) or changes in ejection fraction are not linked may not link to improved outcomes. Inotropic agents are good examples that produced statistically important changes in such parameters in the short term but resulted in poor outcomes. Therefore, it is important to have evidence linking the medicinal product’s effect on haemodynamic measures to clinical outcomes. Evidence may be developed directly or through other means such as extrapolation studies. measures such as mortality or removal of the need for transplantation.”

It is acknowledged that registration trials require harder, i.e. more meaningful endpoints than for example the use of hemodynamic parameters or the level of hemodynamic support. There are many examples however in paediatric AHF where specific hemodynamic parameters are directly related to outcome (e.g. level of systemic vascular resistance after Norwood operation for hypoplastic left heart syndromes, level of pulmonary artery pressure after VSD repair) and where the level of hemodynamic support (whether medical or mechanical) immediately impact ICU and hospital length of stay, complications and morbidity/mortality. It is therefore suggested not to discard hemodynamic parameters based on evidence from the adult literature but to include them in the armamentarium of useful surrogate measures of harder outcomes or components of composite endpoints.

	

	Line 211-212
	
	Consider the addition of the following text:

“Combination of certain parameters either as a composite or co-primary endpoints offers some advantages when sample size is limited. Ranked composite endpoints might further increase statistical power.”
I: The following addition should be considered:

Ranked endpoints reflecting clinical relevant categories can be considered and may provide increased statistical power over traditional morbidity/mortality endpoints.   

	

	Line 217-218
	
	As stated above in the comment to Line 171-179 echocardiography has limitations (inter-operator variability, intra-individual variability, lack of sensitivity) and should not be mandatory for AHF patient selection, as AHF is most often a clinical, not an echocardiographical diagnosis.

In addition, cardiac MRI should be included as possible selection criterion in some specific cases.

Consider the addition of the following text:

 “The criteria and diagnosis of AHF should be based on baseline evaluation of functional or clinical scoring systems, potentially combined with echocardiographic parameters or cardiac MRI.”
	

	Lines 239-250 (Section 6.1)


	
	Ontogeny in e.g. catecholamine receptors needs to be considered.  

Pediatric formulation should take poor absorption in AHF into consideration; therefore, an i.v. formulation could be the optimal one, or fast absorbing formulations. In addition, since many infants with AHF/CHF require tube feeding, compatibility with the tubing should be tested.


	

	Lines 252-253
	
	There is reference to placebo controlled studies where feasible which seems unusual for paediatric studies.  

Proposed change (if any): Please clarify what is meant by “where feasible” (i.e. under what conditions/situations).


	

	Lines 256-259
	
	“Such studies may be used to evaluate haemodynamic effect of the medicinal products (for specific circumstances and indications) but should include clinical parameters as endpoints in order such that they could function as supportive evidence of efficacy.”

Recommend defining or providing examples of “clinical parameters as endpoints” in the context of exploratory therapeutic studies, the title of the section.


	

	Line 267
	
	Are NYHA, PHFI or Ross HF classification the most relevant clinical scores in paediatric AHF? 
	

	Line 269-271
	
	Considering the heterogeneous aetiology and clinical presentation of AHF it is often impossible to define a unifying set of diagnostic criteria; AHF is therefore often a clinical diagnosis that varies from one age category and from one of the many aetiologies to another. The suggestion is therefore not to make imaging or laboratory criteria mandatory for the diagnosis and staging of AHF in children, as they might not apply to all potential study participants, age groups or aetiologies.
	

	Line 275
	
	Should be "cardio"myopathy to distinguish it from striate muscle myopathies, like Duchenne.
	

	Lines 278-279, 283-284
	
	“Use of an appropriate comparator is encouraged as placebo controlled studies may not always be feasible in this particular population.”

“Placebo-controlled studies using add-on design to best standard of care are another possibility.”

Suggest referencing local guidelines as a way to define standard of care (SoC) in the clinical study protocol.  


	

	Line 281-283
	
	It can be challenging to get a clinical trial approved on a National level that uses one investigational product and a comparator that is being used “off label” (thus constituting a second investigational product in “CTA” terms) without controlled data to support dosage or dose regimen in the paediatric population.
	

	Lines 287-291
	
	“Safety evaluation in paediatric AHF is expected to be generally similar to adults with additional parameters that are important in children. These include parameters such as hypotension or low BP, arrhythmias, need for prolonged ICU stay, changes in renal function in addition to failure to thrive, growth retardation or delay in achieving expected mile stones and may all be relevant safety end-points.”

As for the efficacy evaluation, safety analysis must be stratified by age, since drug metabolism and end-organ sensitivity is different.  Safety "endpoints" also vary according to age: failure to thrive may be important for a toddler, and not for a 17 year old teenager.  The same is true for physiological parameters such as heart rate.  Cardiac output in infants is more sensitive to small heart rate reductions than in older children.

As mentioned before, the coexistence of extracardiac malfunctions must be evaluated in children with cardiac congenital defects.

The smaller populations studied may impair detection of differences in safety events between placebo and treatment groups.  Thus a more stringent approach towards "safety signals" may be desirable.


	

	Line 288-291
	
	The term hypotension depends on how it is defined (no universally accepted definition available) and the use of a fixed threshold definition is problematic. Therefore it is suggested to use “hypoperfusion” as the most relevant safety endpoint, i.e. BP around or below the lower boundary of age-matched healthy control subjects that must be associated with signs of organ hypoperfusion (e.g. lactate increase, oliguria/anuria, clamped periphery, raising creatinine, reduced mixed venous O2 saturation or increased arterio-venous O2 extraction).
	

	Line 290-291
	
	Consider the following changes to the text:

“...changes in renal function in addition to failure to thrive, growth retardation or delay in neuro-motor or neuro-cognitive development.”

Rationale see above for Lines 106 - 108.
	

	Line 319
	
	Consider the following changes to the text:

“DT Hsu, Enalapril in Infants With Single Ventricle Results of a Multicenter Randomized Trial Daphne;”

Daphne is Dr. Hsu’s first name.
	


Please add more rows if needed.
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