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Abstract

Purpose of review: Respiratory symptoms in children with life limiting and life threatening conditions are common, distressing and have a lasting impact, yet there is a paucity of evidence to guide clinicians in their management. This article makes a series of recommendations for the management of the most frequent and distressing respiratory symptoms encountered in paediatrics (dyspnoea, cough, haemoptysis and retained secretions) with attention to the evidence from research.

Recent findings: There are very few paediatric studies exploring any aspect of respiratory symptoms in paediatric palliative care, so much of the evidence base has been drawn from adult studies, few of which have been published in the past 12-18 months. 

Summary: In the absence of well designed paediatric studies we need to judiciously apply what we can extrapolate from adult studies to each child we are treating; selecting interventions and approaches carefully, adjusting them when there is no evidence of individual benefit
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Introduction:
Respiratory symptoms are common, distressing and have long-term impact.  They occur in 25.6% of children with progressive genetic, metabolic or neurological conditions (1).  Parents of children with advanced heart disease report difficulty breathing in the last month of life to be associated with ‘a lot’ or ‘a great deal’ of suffering in 77% of children under 2 years and 62% of those over 2 years (2). The severity of dyspnoea experienced at the end of life by children with cancer is associated with higher levels of long-term parental grief (3). This article addresses the management of the most frequent and distressing respiratory symptoms encountered in paediatrics: dyspnoea, cough, haemoptysis and retained secretions. Whilst an evidence based approach is essential, limited research in paediatric palliative care (4) demands that much of the evidence is extrapolated from adult studies. 

Basic principles of symptom management
A multi-dimensional approach to management is essential, recognising the interaction of physical, psychological, social and spiritual factors. Investigations and the approach to management must be considered in the context of the likely cause of the symptom (Table 1), the child’s prognosis, goals of care and the burden/benefit of any intervention. When there is a need for further investigations or specific treatment approaches, including those directed at treating the underlying disease or a specific causative factor, symptom management must not be delayed and can be initiated before commencing and alongside active treatments.

Dyspnoea 
Dyspnoea is one of the most frightening symptoms experienced by children and witnessed by parents. It has been reported to occur in 24% of children in the last 72 hours of life (5) and as the second most commonly occurring symptom after pain (5, 6). In children with cancer, dyspnoea is experienced by 49% of patients in the last 4 weeks of life and considered severe in 29.4% (6).  
As dyspnoea is a subjective experience, patient self-report is the only accurate measure - a challenge in a population where many are non-verbal or have not acquired descriptive language. A paediatric dyspnoea scale can aid assessment, but may still be unreliable or difficult to perform some patient groups (7). 


Symptomatic management of dyspnoea 
Simple approaches to dyspnoea management are essential and can commence alongside symptom-directed medication or interventions directed at an underlying cause.  Anxiety and dyspnoea each have the potential to exacerbate the other so maintaining a calm environment is crucial. The use of a hand-held fan directed at the face can significantly reduce dyspnoea in adult patients (8) and should be offered to children.  Good chest hygiene, with attention to physiotherapy and management of secretions is also important. 

Oxygen
Adult studies have failed to show a consistent benefit of oxygen, in some cases even when hypoxia is improved (9). One large multicenter study showed no benefit of oxygen over room air (administered through a similar route as supplemental oxygen), suggesting that the benefit of oxygen administration may only be through providing cool airflow, rather than the oxygen itself (10). However, patients with higher baseline dyspnoea derived more benefit from oxygen than those with lower baseline dyspnoea, with most benefit occurring in the first 48 hours (10). There is weak evidence that oxygen may be beneficial in cardiac dyspnoea and for exercise-induced dyspnoea in adults with kyphoscoliosis (9). 
Given the evidence from these studies, it seems rational to offer a trial of airflow prior to considering oxygen. If this proves unsuccessful, oxygen should be offered but discontinued if there is no apparent symptomatic benefit within the first 48 hours. Care should be taken in children with chronic carbon dioxide retention, to avoid suppression of their hypoxic drive. 

Opioids
In experimental models, opioids reduce air hunger and the ventilatory response to decreasing oxygen and rising carbon dioxide, as well as reducing anxiety (and potentially anxiety-related escalation of symptoms) (11). The role of opioids in reducing symptomatic dyspnoea in adults has been demonstrated in a number of studies and consequently they are often used as first line drug therapy in children (12-14).

In paediatrics, usual practice (although not evidence based) is to prescribe opioids for dyspnoea at 30-50% of the dose that would be used for pain management (in opioid naieve children). Adult studies have shown that for patients already established on opioids for pain management a 25% increase in their usual breakthrough pain dose is sufficient to relieve dyspnoea and is as effective as a 50% increment (15). It would therefore seem appropriate in opiate naieve children to start with 25% of a standard pain management dose and for those already established on opioids for pain management to increase the breakthrough dose by 25%.  For children with chronic dyspnoea, long acting opioids should be considered (16, 17) as establishing a constant background state is likely to be of more benefit than intermittent dosing (16, 17).

Fast acting opioids can be helpful as anxiety can escalate, exacerbating dyspnoea, while waiting for medications to be effective. Intranasal opioids, most typically used in pain management, are minimally invasive, effective and have rapid onset of action. Intranasal diamorphine is widely used in the management of paediatric pain (18) and whilst there are no published studies of its use in paediatric dyspnoea, there are anecdotal reports of its use in clinical practice.  Fentanyl has been used for dyspnoea management in adults (19) and there is one neonatal report (a retrospective chart review) that suggests intranasal fentanyl is efficacious in the reduction of laboured breathing (20). There may also be a role for transmucosal fentanyl (21) although emerging evidence does not look promising (22). Currently, however, there remains insufficient evidence of the effectiveness or safety of fentanyl to recommend its use in the management of dyspnoea in either adults or children. 

Despite anecdotal reports that nebulised opioids improve dyspnoea, there is no good evidence for their use (23) and, given the potential to cause bronchospasm, we do not recommend their use in children. 


Anxiolytics
The close inter-relationship between dyspnoea and anxiety suggests a role for anxiolytics. However, studies in healthy adult subjects, those with advanced cancer and those with COPD have failed to show any statistically significant benefit over placebo (14, 24). In contrast, there is some evidence that midazolam may be more effective than morphine in the management of dyspnoea in adults with cancer (25) and one randomised controlled trial that suggests (but did not demonstrate statistical significance) that a combination of morphine and midazolam may be better than either medication individually (26). The evidence from these 2 studies (25,26), however, is not sufficiently robust to recommend the widespread use of anxiolytics for the management of dyspnoea in children. They may, however, be considered on an individual patient basis, alongside opioids, particularly where anxiety is a significant factor. 

 Buccal midazolam, used to manage anxiety in dental practice (27), is often prescribed in paediatric palliative care, but there are no studies assessing the benefit in paediatric dyspnoea. Intranasal midazolam may be more acceptable to children than the buccal route (28) but again no studies have assessed its role in dyspnoea.



Diuretics
There is clearly a role for diuretics in children with fluid retention and dyspnoea associated with pulmonary oedema (29, 30) but evidence of benefit in the absence of pulmonary oedema is lacking.  Inhaled furosemide has been shown to reduce dyspnoea induced in experimental settings (31) and in patients with  COPD (32). Results in adult cancer patients have been conflicting (33, 34). At present, there appears to be insufficient evidence in adult patients, and none in paediatrics, to support a role for nebulised furosemide.

Non-invasive positive pressure ventilation (NIPPV)
NIPPV is often used in the respiratory management of children with chronic hypoventilation secondary to muscle weakness, such as in Duchenne Muscular Dystrophy and Spinal Muscular Atrophy. It’s use has been shown to prolong survival (35), reduce episodes of acute respiratory failure and hospitalisation (36) and reduce symptoms associated with hypercapnic respiratory failure (37, 38). NIPPV may also have a role in the symptomatic  management of acute dyspnoea in the palliative care setting, particularly if reversible causes, such as infection, can be addressed (39-42). In adults with end-stage cancer NIPPV is more effective than oxygen in reducing dyspnoea and decreases the doses of morphine required (40). In children with central nervous system disorders and acute respiratory distress, NIPPV has been shown to improve blood gas parameters and reduce hospital stay (41), but studies have not looked specifically at the subjective experience of dyspnoea. As with all interventions, consideration must be given to the likely benefit of NIPPV, both in the long and short term, with goals of care and indications for discontinuing treatment being clear from the outset. 

Whilst it is referred to as ‘non-invasive’ by clinicians, in reality NIPPV can be a very invasive procedure for an individual child and family. It is important that NIPPV does not simply prolong the dying process with no improvement, or possible detriment, to the child’s symptom burden and quality of life. Tolerability may be limited by mask discomfort, discomfort from the air pressure, feelings of claustrophobia, poorly managed initial set-up and child or parent anxiety (43). 

Specific interventions in malignant disease
In children, primary lung tumours are uncommon and metastatic lung disease (e.g. from osteosarcoma and rhabdomyosarcoma) is unlikely to cause symptomatic dyspnoea unless directly obstructing the airway. Other cancer-related causes of dyspnoea will include pericardial or pleural effusions, pneumothorax and superior vena cava obstruction. 

Interventions directed at reducing tumour mass may include palliative chemotherapy, short courses of high dose steroids, such as dexamethasone, and radiotherapy (44). To date, there are no published randomised controlled trials of steroids for dyspnoea management. Drainage of pericardial and pleural effusions should be considered and in the case of recurrent pleural effusion a pleurodesis or insertion of an indwelling catheter may be appropriate (45).

Integrative and supportive therapies 
Psychosocial support alongside other non-pharmacological interventions such as exercise training and breathing control can be beneficial in managing dyspnoea in adults with cancer and COPD (46-48) and self-hypnosis has been shown to be beneficial in children (49, 50). Studies of acupuncture in dyspnoeic adults with COPD and cancer have had mixed results (46). There is some evidence to indicate that adult patients with breathlessness would utilise psychological interventions for anxiety associated with dyspnoea, however, to date few studies have assessed the efficacy of such interventions in either adults or children and few interventional studies are conducted at all during the end of life phase (51). 
Summary of recommendations for symptomatic management of dyspnea
See Table 2

Cough 

In the paediatric palliative care setting, cough is most usually due to infection (acute or chronic), aspiration (particularly in children with an impaired swallow), gastrointestinal reflux and, occasionally, malignant disease. An effective cough is dependent on both the tenacity of the mucous and the ability to create an adequate airstream velocity. An inability to create an effective cough can lead to persistent and distressing coughing, which can adversely affect sleep and contribute to symptoms of nausea, pain and dyspnoea. 


Interventions directed at a specific cause

It is important to address gastro-intestinal reflux, particularly in children with neurological disease, muscle weakness or who have assisted feeding. Reducing feed volumes and/or commencing continuous feeding can be an effective intervention, alongside or in place of antacids and prokinetics. 

For children with an impaired swallow, cough secondary to aspiration may be reduced by altering feeding technique or changing from oral to nasogastric (or gastrostomy) feeding. Secretions that accumulate in the oropharynx can be managed with postural drainage, suctioning and physiotherapy, in addition to anti-cholinergic medication. In more extreme cases, intrasalivary gland injection of botulinum toxin may be considered (52), or surgical removal of the submandibular glands.

Treatment of infection and management of bronchospasm is particularly important in children with respiratory disease, such as cystic fibrosis. Inhaled corticosteroids can reduce cough associated with inflammation of the airways and increased mucous production and there is evidence to suggest that some patient groups may benefit from combining these with long acting beta agonists (53).

Where cough is the result of tumour mass affecting the airway, treatments directed at reducing tumour mass should also be considered. 

Symptom-directed management 
Symptomatic management of cough must be addressed alongside any disease-directed interventions. 

Opioids
Opioids are likely to be the most effective medication in the palliative management of a persistent dry cough. The antitussive action is distinct from the analgesic effect and thought to be mediated via the central cough receptor. Whilst opioids are more effective than placebo in the management of cough (54, 55), adult studies have not shown any one opioid to be superior (56). Dose information for paediatric patients is lacking and accepted practice is to use 25-50% of the pain dose. For children already receiving opioids for pain we could not find any evidence for or against the addition of a separate opioid or for increasing opioid dose above the dose needed for pain management. 

Non-opioids
Evidence for the benefit of non-opioid drugs in the management of cough in palliative care patients is limited or conflicting, even in adult studies (56, 57).  A review of over-the-counter (non-prescription) medications for management of acute cough found that published randomised-controlled trials in children showed no benefit of antitussives, antihistamines, antihistamine-decongestants and antitussive/bronchodilator combinations over placebo (58). One paediatric study, however, has shown a benefit of honey preparations over placebo (59). Adult studies suggest that guaifenesin is an effective protussive (55, 58, 60). 

One study in adult patients with advanced lung cancer showed that sodium cromoglycate was better than placebo (61) and a task group of the Association for Palliative Medicine of Great Britain and Ireland has recommended a therapeutic trial of sodium chromoglycate prior to commencing opioids (55). Studies in children, however, have not found evidence to support the use of  cromones in the management of prolonged, non-specific cough (62), although one single-arm trial in children with chronic cough reported an improvement within 2 weeks of starting therapy. 

Inhaled local anaesthetics, such as lidocaine 2% or bupivicaine 0.25% have shown some benefit in adults (63) but the evidence is insufficient to support their use in paediatric patients. Additionally, they can cause bronchospasm and an increased risk of aspiration due to the loss of oropharyngeal sensation.  

Airway clearance
If the cough is ineffective, the cough reflex will be persistently stimulated. An effective cough requires both adequate cough strength and secretions that are loose enough to be cleared.

Interventions to loosen secretions
Nebulised saline and hypertonic saline are both effective in loosening secretions. Hypertonic saline is superior to lower concentrations, but may be less well tolerated in the paediatric population (64). Muclolytics, such as DNAse are likely to be more effective than hypertonic saline in improving forced expiratory volume (65). 

Interventions to improve cough strength
Good chest physiotherapy is essential for children with increased secretion viscosity and/or an inability to effectively clear their airway, for example due to muscle weakness. This can be facilitated by the use of a mechanical insufflation/exsufflation, which increases peak cough flow, improves secretion clearance and can reduce hospitalisation due to respiratory exacerbations (66-68).
Summary of recommendations for symptomatic management of cough
See Table 3


Haemoptysis (Table 4)

Haemoptysis in the paediatric palliative care population is most commonly seen in children with haematological malignancy, impaired clotting from other causes (e.g. disseminated intravascular coagulation) and respiratory infection. It can be extremely frightening for the child and parents. Even a small amount of blood-specked sputum can raise fears that a large, more significant bleed, may follow. Endoscopic or surgical management is rarely indicated at end of life, but should be considered in children anticipated to have a longer prognosis.  

Preventative management of haemoptysis
Regular platelet transfusions should be considered for children with thrombocytopenia although the burden of frequent hospital attendance may outweigh any potential benefit. Evidence from adult studies suggests a role for antifibrinolytics (e.g. tranexamic acid) in the prevention of bleeding and in reducing platelet transfusions in patients with haematological disorders, although studies are limited (69). There are no available studies in paediatric palliative care, but given the potential benefit (although limited evidence) demonstrated in adult studies, antifibrinolytics should be considered on an individual patient basis. 

Acute management of haemoptysis
Evidence from adult studies suggests that tranexamic acid may be of benefit in reducing both the duration and volume of bleeding (70). Catastrophic haemorrhage is relatively rare in children, but when they are at risk parents should be advised of this in advance and management strategies put in place. Dark towels should be available to lessen the visual impact and a fast acting anxiolytic and opioid, such as midazolam and morphine, can be given to manage acute distress and breathlessness, although there is little evidence to support this approach (71, 72).
Summary of recommendations for symptomatic management of haemoptysis
See Table 4


Retained secretions at the end of life 
As consciousness deteriorates and the ability to swallow weakens, secretions accumulate in the upper airway causing noisy breath sounds. Due to a reduced level of awareness, this is not usually distressing for the child but can be considerably distressing for family members (73). 

There is currently no evidence to show that any intervention, pharmacological or non-pharmacological, is more effective than placebo in the management of noisy breathing at the end of life (74, 75). However, due to the distress that noisy breathing causes to relatives, it is appropriate to initiate therapeutic interventions, adjusted or discontinued according to response, on an individual patient basis. 

Simple measures such as repositioning and postural drainage should be initiated and suctioning, although only of short term benefit, may also be a helpful.  Anticholinergic drugs, usually hyoscine hydrobromide or glycopyrronium, may also be used. There is some limited evidence that glycopyrronium may be superior to hysocine hydrobromide in the reduction of noisy breathing (76, 77) but no evidence that there is any difference between atropine, hyoscine hydrobromide or hyoscine butylbromide (78) or between hyoscine hydrobromide and octreotide (79), or that any of these are better than a placebo. Hyoscine hydrobromide can be preferable to children and families as a topical preparation is available, although it does not allow the easy and responsive dose adjustment afforded by glycopyrronium.

Summary of recommendations for symptomatic management of retained secretions
See Table 5


Conclusion
The prevalence of respiratory symptoms in children with life-limiting illness is high but there is very little research dedicated to their management. In the absence of a paediatric evidence base, much practice is based on extrapolation from adult studies, often conducted in specific disease groups (e.g. Chronic obstructive pulmonary disease (COPD) and lung cancer) that bear little resemblance to the medical conditions  encountered in the paediatric palliative care population. Whilst conducting research studies with paediatric palliative care patients is challenging (80, 81), there is clearly an urgent need for well‐designed multi-centre paediatric studies with objective outcome measures which demonstrate not only the efficacy of an intervention, but also the impact of the intervention for the child and family’s quality of life. Until such time, the evidence we have from adult studies must be applied wisely to our paediatric patients, treating each child as an individual, selecting our management options carefully and adjusting them where there is no evidence of individual benefit. 

Key points
· Respiratory symptoms at the end of life are common, distressing and have a lasting impact on parents, yet research into their management is lacking
· Current management is based predominately on adult studies, often in specific disease groups that bear little resemblance to the paediatric population
· Even within adult studies, strong research evidence for the management of common paediatric symptoms (dyspnoea, cough and retained secretions) is lacking and it is difficult to extrapolate this data into recommendations for paediatric practice
· There is an urgent need for well-designed multi-centre paediatric studies to demonstrate the efficacy of commonly used interventions and the impact on the child and family’s quality of life.
· In the absence of a paediatric evidence base, each child must be treated individually, based on best practice derived predominately from adult studies, with treatment tailored according to observed individual benefit. 

References 
[bookmark: _ENREF_1]1.	Rapoport A, Shaheed J, Newman C, Rugg M, Steele R. Parental Perceptions of Forgoing Artificial Nutrition and Hydration During End-of-Life Care. Pediatrics. 2013;131(5):861-9.
[bookmark: _ENREF_2]2.	Blume ED, Balkin EM, Aiyagari R, Ziniel S, Beke DM, Thiagarajan R, et al. Parental Perspectives on Suffering and Quality of Life at End-of-Life in Children With Advanced Heart Disease: An Exploratory Study*. Pediatric Critical Care Medicine. 2014;15(4):336-42.
[bookmark: _ENREF_3]3.	van der Geest IM, Darlington A-SE, Streng IC, Michiels EM, Pieters R, van den Heuvel-Eibrink MM. Parents' experiences of pediatric palliative care and the impact on long-term parental grief. Journal of pain and symptom management. 2014;47(6):1043-53.
[bookmark: _ENREF_4]4.	Liben S, Langner R, Bluebond-Langner M. Pediatric Palliative Care in 2014: Much accomplished, much yet to be done. Journal of Palliative Care. 2014;30(4):311-6.
[bookmark: _ENREF_5]5.	Carter BS, Howenstein M, Gilmer MJ, Throop P, France D, Whitlock JA. Circumstances surrounding the deaths of hospitalized children: opportunities for pediatric palliative care. Pediatrics. 2004;114(3):e361-e6.
[bookmark: _ENREF_6]6.	Schindera C, Tomlinson D, Bartels U, Gillmeister B, Alli A, Sung L. Predictors of Symptoms and Site of Death in Pediatric Palliative Patients With Cancer at End of Life. American Journal of Hospice and Palliative Medicine. 2014;31(5):548-52.
[bookmark: _ENREF_7]7.	Pianosi P, Smith CP, Almudevar A, McGrath PJ. Dalhousie dyspnea scales: Pictorial scales to measure dyspnea during induced bronchoconstriction. Pediatric pulmonology. 2006;41(12):1182-7.
[bookmark: _ENREF_8]8.	*Galbraith S, Fagan P, Perkins P, Lynch A, Booth S. Does the use of a handheld fan improve chronic dyspnea? A randomized, controlled, crossover trial. Journal of pain and symptom management. 2010;39(5):831-8.
A randomised, controlled, cross over trial involving 50 adult patients. A hand-held fan directed at the face reduces the sensation of breathlessness by greater than 1cm on a 10cm visual analogue scale.

[bookmark: _ENREF_9]9.	Cranston JM, Crockett A, Currow D. Oxygen therapy for dyspnoea in adults. The Cochrane Library. 2008.
[bookmark: _ENREF_10]10.	*Abernethy AP, McDonald CF, Frith PA, Clark K, Herndon JE, Marcello J, et al. Effect of palliative oxygen versus room air in relief of breathlessness in patients with refractory dyspnoea: a double-blind, randomised controlled trial. The Lancet. 2010;376(9743):784-93.
A randomised, double-blind controlled trial involving 239 participants comparing oxygen with room air. The primary outcome measure was breathlessness using a 0-10 numerical rating scale. There was no significant difference in mean morning and evening breathlessness between patiets receiving room air and those receiving oxygen. 
[bookmark: _ENREF_11]11.	Banzett RB, Adams L, O'Donnell CR, Gilman SA, Lansing RW, Schwartzstein RM. Using laboratory models to test treatment: morphine reduces dyspnea and hypercapnic ventilatory response. American journal of respiratory and critical care medicine. 2011;184(8):920-7.
[bookmark: _ENREF_12]12.	Jennings A, Davies A, Higgins J, Gibbs J, Broadley K. A systematic review of the use of opioids in the management of dyspnoea. Thorax. 2002;57(11):939-44.
[bookmark: _ENREF_13]13.	Jennings AL, Davies AN, Higgins J, Anzures‐Cabrera J, Broadley KE. Opioids for the palliation of breathlessness in advanced disease and terminal illness. The Cochrane Library. 2001.
[bookmark: _ENREF_14]14.	Marciniuk DD, Goodridge D, Hernandez P, Rocker G, Balter M, Bailey P, et al. Managing dyspnea in patients with advanced chronic obstructive pulmonary disease: a Canadian Thoracic Society clinical practice guideline. Canadian respiratory journal: journal of the Canadian Thoracic Society. 2011;18(2):69.
[bookmark: _ENREF_15]15.	Allard P, Lamontagne C, Bernard P, Tremblay C. How effective are supplementary doses of opioids for dyspnea in terminally ill cancer patients? A randomized continuous sequential clinical trial. Journal of pain and symptom management. 1999;17(4):256-65.
[bookmark: _ENREF_16]16.	Currow DC, McDonald C, Oaten S, Kenny B, Allcroft P, Frith P, et al. Once-daily opioids for chronic dyspnea: a dose increment and pharmacovigilance study. Journal of pain and symptom management. 2011;42(3):388-99.
[bookmark: _ENREF_17]17.	Ekstrom M, Nilsson F, Abernethy AA, Currow DC. Effects of opioids on breathlessness and exercise capacity in chronic obstructive pulmonary disease: A systemic review. Ann Am Thorac Soc 2015 Mar 24. [Epub ahead of print]
[bookmark: _ENREF_18]18.	Kendall J, Maconochie I, Wong IC, Howard R, Lawlor V, Skuse H, et al. A novel multipatient intranasal diamorphine spray for use in acute pain in children: pharmacovigilance data from an observational study. Emergency Medicine Journal. 2014:emermed-2013-203226.
[bookmark: _ENREF_19]19.	Simon ST, Köskeroglu P, Gaertner J, Voltz R. Fentanyl for the relief of refractory breathlessness: a systematic review. Journal of pain and symptom management. 2013;46(6):874-86.
[bookmark: _ENREF_20]20.	*Harlos MS, Stenekes S, Lambert D, Hohl C, Chochinov HM. Intranasal fentanyl in the palliative care of newborns and infants. Journal of pain and symptom management. 2013;46(2):265-74.
A retrospective chart review of 11 dying ‘neonates’ age  from 5 minutes to 197 days who received intranasal fentanyl 1-2mcg/kg. Chart review suggested that fentanyl was well tolerated and in most cases laboured breathing and restlessness settled after administration. 
[bookmark: _ENREF_21]21.	Hallenbeck J, Gauna AA, Kang SK, Triano ML, Swatko ER, Vanston VJ. Oral transmucosal fentanyl citrate for dyspnea in terminally ill patients: an observational case series. Journal of palliative medicine. 2008;11(4):643-8.
[bookmark: _ENREF_22]22.	Pinna MÁC, Bruera E, Moralo MJR, Correas MÁS, Vargas RM. A randomized crossover clinical trial to evaluate the efficacy of oral transmucosal fentanyl citrate in the treatment of dyspnea on exertion in patients with advanced cancer. American Journal of Hospice and Palliative Medicine. 2013:1049909113513063.
[bookmark: _ENREF_23]23.	Bausewein C, Simon ST. Inhaled nebulized and intranasal opioids for the relief of breathlessness. Current opinion in supportive and palliative care. 2014;8(3):208-12.
[bookmark: _ENREF_24]24.	*Simon ST, Higginson IJ, Booth S, Harding R, Bausewein C. Benzodiazepines for the relief of breathlessness in advanced malignant and non-malignant diseases in adults. The Cochrane Library. 2010.
Cochrane review of 7 studies did not show a beneficial effect of benzodiazepines for the relief of breathlssness in patients with advanced cancer or COPD.  There were no significant differences between the type of benzodiazepine used, dose, route , frequency or duration of treatment. There was a slight non-significant and small trend towards a beneficial effect. Benzodiazepines caused more drowsiness than placebo, but less than morphine. The authors concluded that benzodiazepines could be considered as second or third-line treatment within an individual therapeutic trial. 
[bookmark: _ENREF_25]25.	*Navigante AH, Castro MA, Cerchietti LC. Morphine versus midazolam as upfront therapy to control dyspnea perception in cancer patients while its underlying cause is sought or treated. Journal of pain and symptom management. 2010;39(5):820-30.
63 ambulatory adult patients with advanced cancer and dyspnoea were randomised to receive oral morphine or oral midazolam. Dyspnoea reduced by at least 50% in all patients, but midazolam appeared to be superior to morphine in controlling both baseline and breakthrough dyspnoea. 

[bookmark: _ENREF_26]26.	*Navigante AH, Cerchietti LC, Castro MA, Lutteral MA, Cabalar ME. Midazolam as adjunct therapy to morphine in the alleviation of severe dyspnea perception in patients with advanced cancer. Journal of pain and symptom management. 2006;31(1):38-47.
101 adult patients were randomised to seceive regular morphine with midazolam rescue (Mo), regular midazolam with morphine rescue (Ni) or regular morphine plus midazolam with morphine rescue (MM). All medications given subcutaneously and single-blinded.  Dyspnoea relief experienced in 92% in the MM group compared with 69% in the Mo group and 46% in the Mi group
[bookmark: _ENREF_27]27.	Hosey M, Asbury A, Bowman A, Millar K, Martin K, Musiello T, et al. The effect of transmucosal 0.2 mg/kg midazolam premedication on dental anxiety, anaesthetic induction and psychological morbidity in children undergoing general anaesthesia for tooth extraction. British dental journal. 2009;207(1):E2-E.
[bookmark: _ENREF_28]28.	Sunbul N, Delvi MB, Zahrani TA, Salama F. Buccal Versus Intranasal Midazolam Sedation for Pediatric Dental Patients. Pediatric dentistry. 2014;36(7):483-8.
[bookmark: _ENREF_29]29.	Bautista-Hernandez V, Sanchez-Andres A, Portela F, Fynn-Thompson F. Current pharmacologic management of pediatric heart failure in congenital heart disease. Current vascular pharmacology. 2011;9(5):619-28.
[bookmark: _ENREF_30]30.	Kantor PF, Lougheed J, Dancea A, McGillion M, Barbosa N, Chan C, et al. Presentation, diagnosis, and medical management of heart failure in children: Canadian Cardiovascular Society guidelines. Canadian Journal of Cardiology. 2013;29(12):1535-52.
[bookmark: _ENREF_31]31.	Nishino T, Ide T, Sudo T, Sato J. Inhaled furosemide greatly alleviates the sensation of experimentally induced dyspnea. American journal of respiratory and critical care medicine. 2000;161(6):1963-7.
[bookmark: _ENREF_32]32.    Ong K-C, Kor A-C, Chong W-F, Earnest A, Wang Y-T. Effects of inhaled furosemide on exertional dyspnea in chronic obstructive pulmonary disease. American journal of respiratory and critical care medicine. 2004;169(9):1028-33
33.	Wilcock A, Walton A, Manderson C, Feathers L, El Khoury B, Lewis M, et al. Randomised, placebo controlled trial of nebulised furosemide for breathlessness in patients with cancer. Thorax. 2008;63(10):872-5.
34.  Kohara H, Ueoka H, Aoe K, Maeda T, Takeyama H, Saito R, et al. Effect of nebulized furosemide in terminally ill cancer patients with dyspnea. Journal of pain and symptom management. 2003;26(4):962-7.
[bookmark: _ENREF_33]35.	Gregoretti C, Ottonello G, Testa MBC, Mastella C, Ravà L, Bignamini E, et al. Survival of patients with spinal muscular atrophy type 1. Pediatrics. 2013;131(5):e1509-e14.
[bookmark: _ENREF_34]36.	Ottonello G, Mastella C, Franceschi A, Bosticco D, Wolfler A, Pedemonte M, et al. Spinal muscular atrophy type 1: avoidance of hospitalization by respiratory muscle support. American Journal of Physical Medicine & Rehabilitation. 2011;90(11):895-900.
[bookmark: _ENREF_35]37.	Annane D, Orlikowski D, Chevret S. Nocturnal mechanical ventilation for chronic hypoventilation in patients with neuromuscular and chest wall disorders. The Cochrane Library. 2014.
[bookmark: _ENREF_36]38.	Simonds A, Muntoni F, Heather S, Fielding S. Impact of nasal ventilation on survival in hypercapnic Duchenne muscular dystrophy. Thorax. 1998;53(11):949-52.
[bookmark: _ENREF_37]39.	Shee CD, Green M. Non-invasive ventilation and palliation: experience in a district general hospital and a review. Palliative medicine. 2003;17(1):21-6.
[bookmark: _ENREF_38]40.	Nava S, Ferrer M, Esquinas A, Scala R, Groff P, Cosentini R, et al. Palliative use of non-invasive ventilation in end-of-life patients with solid tumours: a randomised feasibility trial. The lancet oncology. 2013;14(3):219-27.
[bookmark: _ENREF_39]41.	*Falsaperla R, Elli M, Pavone P, Isotta G, Lubrano R. Noninvasive ventilation for acute respiratory distress in children with central nervous system disorders. Respiratory medicine. 2013;107(9):1370-5.
Study of 44 children with acute respiratory distress secondary to pneumonia and central nervous system disorder associated with developmental delay. Children were divided into 2 groups to receive conventional therapy only or conventional therapy plus non-invasive ventilation (NIV). Only those receiving NIV showed an improvement in blood gas parameters after 1 hour. Those receiving NIV had a shorter hospital stay.  
[bookmark: _ENREF_40]42.	Lanken PN, Terry PB, DeLisser HM, Fahy BF, Hansen-Flaschen J, Heffner JE, et al. An official American Thoracic Society clinical policy statement: palliative care for patients with respiratory diseases and critical illnesses. American journal of respiratory and critical care medicine. 2008;177(8):912-27.
[bookmark: _ENREF_41]43.	Collins N, Gupta A, Wright S, Gauld L, Urquhart D, Bush A. Survey of the use of non-invasive positive pressure ventilation in UK and Australasian children with cystic fibrosis. Thorax. 2010:thx. 2010.139063.
[bookmark: _ENREF_42]44.	Rahn DA, Mundt AJ, Murphy JD, Schiff D, Adams J, Murphy KT. Clinical outcomes of palliative radiation therapy for children. Practical radiation oncology. 2014.
[bookmark: _ENREF_43]45.	Adams J, Auger J, Schiff D. Outcome of indwelling tunneled PleurX® catheter placement in pediatric and young adult patients with malignant effusions. Pediatric blood & cancer. 2014;61(6):1118-20.
[bookmark: _ENREF_44]46.	Bausewein C, Booth S, Gysels M, Higginson I. Non‐pharmacological interventions for breathlessness in advanced stages of malignant and non‐malignant diseases. The Cochrane Library. 2009.
[bookmark: _ENREF_45]47.	Chan CW, Richardson A, Richardson J. Managing symptoms in patients with advanced lung cancer during radiotherapy: results of a psychoeducational randomized controlled trial. Journal of pain and symptom management. 2011;41(2):347-57.
[bookmark: _ENREF_46]48.	Fuschillo S, De Felice A, Martucci M, Gaudiosi C, Pisano V, Vitale D, et al. Pulmonary Rehabilitation Improves Exercise Capacity in Subjects with Kyphoscoliosis and Severe Respiratory Impairment. Respiratory care. 2015;60(1):96-101.
[bookmark: _ENREF_47]49.	Anbar RD. Self-hypnosis for management of chronic dyspnea in pediatric patients. Pediatrics. 2001;107(2):e21-e.
[bookmark: _ENREF_48]50.	McBride JJ, Vlieger AM, Anbar RD. Hypnosis in Paediatric Respiratory Medicine. Paediatric respiratory reviews. 2014;15(1):82-5.
[bookmark: _ENREF_49]51	Yates P, Zhao I. Update on complex nonpharmacological interventions for breathlessness. Current opinion in supportive and palliative care. 2012;6(2):144-52.
[bookmark: _ENREF_50]52.	Wu KP-H, Ke J-Y, Chen C-Y, Chen C-L, Chou M-Y, Pei Y-C. Botulinum toxin type A on oral health in treating sialorrhea in children with cerebral palsy: a randomized, double-blind, placebo-controlled study. Journal of child neurology. 2011;26(7):838-43.
[bookmark: _ENREF_51]53.	Nannini LJ, Poole P, Milan SJ, Kesterton A. Combined corticosteroid and long‐acting beta2‐agonist in one inhaler versus inhaled corticosteroids alone for chronic obstructive pulmonary disease. The Cochrane Library. 2013.
[bookmark: _ENREF_52]54.	Morice AH, Menon MS, Mulrennan SA, Everett CF, Wright C, Jackson J, et al. Opiate therapy in chronic cough. American journal of respiratory and critical care medicine. 2007;175(4):312-5.
[bookmark: _ENREF_53]55.	Wee B, Browning J, Adams A, Benson D, Howard P, Klepping G, et al. Management of chronic cough in patients receiving palliative care: review of evidence and recommendations by a task group of the Association for Palliative Medicine of Great Britain and Ireland. Palliative medicine. 2012;26(6):780-7.
[bookmark: _ENREF_54]56.	Yancy WS, McCrory DC, Coeytaux RR, Schmit KM, Kemper AR, Goode A, et al. Efficacy and tolerability of treatments for chronic cough: a systematic review and meta-analysis. CHEST Journal. 2013;144(6):1827-38.
[bookmark: _ENREF_56]57.	Molassiotis A, Bailey C, Caress A, Brunton L, Smith J. Interventions for cough in cancer. The Cochrane Library. 2010.
[bookmark: _ENREF_57]58.	Smith SM, Schroeder K, Fahey T. Over‐the‐counter (OTC) medications for acute cough in children and adults in community settings. The Cochrane Library. 2014.
[bookmark: _ENREF_58]59.	*Cohen HA, Rozen J, Kristal H, Laks Y, Berkovitch M, Uziel Y, et al. Effect of honey on nocturnal cough and sleep quality: a double-blind, randomized, placebo-controlled study. Pediatrics. 2012;130(3):465-71.
Study enrolled 300 children aged 1-5 years with nocturnal cough and sleep disturbance secondary to upper respiratory tract infection (with illness duration 7 days or less). Children were randomised to receive eucalyptus honey, citrus honey, labiatae honey or placebo 30 minutes before bedtime.  Parental survey demonstrated a significant improvement  from the night before treatment to the night of treatment in all groups, but the improvement was greater in the honey groups. 
[bookmark: _ENREF_59]60.	Albrecht H, Vernon M, Solomon G. Patient-reported outcomes to assess the efficacy of extended-release guaifenesin for the treatment of acute respiratory tract infection symptoms. Respir Res. 2012;13:118.
[bookmark: _ENREF_60]61.	Moroni M, Porta C, Gualtieri G, Nastasi G, Tinelli C. Inhaled sodium cromoglycate to treat cough in advanced lung cancer patients. British Journal of Cancer. 1996;74(2):309.
[bookmark: _ENREF_61]62.	Chang AB, Marchant JM, McKean MC, Morris PS. Inhaled cromones for prolonged non‐specific cough in children. The Cochrane Library. 2004.
[bookmark: _ENREF_62]63.	Truesdale K, Jurdi A. Nebulized Lidocaine in the Treatment of Intractable Cough. American Journal of Hospice and Palliative Medicine. 2013;30(6):587-9.
[bookmark: _ENREF_63]64.	Kellett F, Robert NM. Nebulised 7% hypertonic saline improves lung function and quality of life in bronchiectasis. Respiratory medicine. 2011;105(12):1831-5.
[bookmark: _ENREF_64]65.	Suri R, Metcalfe C, Lees B, Grieve R, Flather M, Normand C, et al. Comparison of hypertonic saline and alternate-day or daily recombinant human deoxyribonuclease in children with cystic fibrosis: a randomised trial. The Lancet. 2001;358(9290):1316-21.
[bookmark: _ENREF_65]66.	Chatwin M, Ross E, Hart N, Nickol A, Polkey M, Simonds A. Cough augmentation with mechanical insufflation/exsufflation in patients with neuromuscular weakness. European Respiratory Journal. 2003;21(3):502-8.
[bookmark: _ENREF_66]67.	Chatwin M, Simonds AK. The addition of mechanical insufflation/exsufflation shortens airway-clearance sessions in neuromuscular patients with chest infection. Respiratory care. 2009;54(11):1473-9.
[bookmark: _ENREF_67]68.	Moran FC, Spittle A, Delany C, Robertson CF, Massie J. Effect of home mechanical in‐exsufflation on hospitalisation and life‐style in neuromuscular disease: A pilot study. Journal of paediatrics and child health. 2013;49(3):233-7.
[bookmark: _ENREF_68]69.	Wardrop D, Estcourt LJ, Brunskill SJ, Doree C, Trivella M, Stanworth S, et al. Antifibrinolytics (lysine analogues) for the prevention of bleeding in patients with haematological disorders. The Cochrane Library. 2013.
Cochrane review of 3 studies comparing antifibrinolytics  to placebo. All 3 studies suggested a reduction in bleeding and platelet requirement with anti-fibrinolytics. Only 2 studies reported red cell transfusion requirements and only one of these found a reduction. None of the studies reported on adverse events. The authors concluded that the available data suggests that antifibrinolytics may be useful adjuncts to platelet transfusions. 
[bookmark: _ENREF_69]70.	*Moen CA, Burrell A, Dunning J. Does tranexamic acid stop haemoptysis? Interactive cardiovascular and thoracic surgery. 2013;17(6):991-4.
An analysis of 12 published studies, case series and case reports and one systematic review. Although research is limited the authors conclude that tranexamic acid may reduce both the duration and volume of bleeding in patients with haemoptysis. 
[bookmark: _ENREF_70]71.	Harris DG, Noble SI. Management of terminal hemorrhage in patients with advanced cancer: a systematic literature review. Journal of pain and symptom management. 2009;38(6):913-27.
[bookmark: _ENREF_71]72.	McGrath P, Leahy M. Catastrophic bleeds during end-of-life care in haematology: controversies from Australian research. Support Care Cancer. 2009;17(5):527-37.
[bookmark: _ENREF_72]73.	Shimizu Y, Miyashita M, Morita T, Sato K, Tsuneto S, Shima Y. Care strategy for death rattle in terminally ill cancer patients and their family members: recommendations from a cross-sectional nationwide survey of bereaved family members' perceptions. Journal of pain and symptom management. 2014;48(1):2-12.
[bookmark: _ENREF_73]74.	Wee B, Hillier R. Interventions to treat noisy breathing, or'death rattle': the unpleasant, gurgling breathing occuring in many patients who are about to die. Health. 2009.
[bookmark: _ENREF_74]75.	Wee B, Hillier R. Interventions for noisy breathing in patients near to death. The Cochrane Library. 2008.
[bookmark: _ENREF_75]76.	Hugel H, Ellershaw J, Gambles M. Respiratory tract secretions in the dying patient: a comparison between glycopyrronium and hyoscine hydrobromide. Journal of palliative medicine. 2006;9(2):279-84.
[bookmark: _ENREF_76]77.	Likar R, Rupacher E, Kager H, Molnar M, Pipam W, Sittl R. Efficacy of glycopyrronium bromide and scopolamine hydrobromide in patients with death rattle: a randomized controlled study. Wiener klinische Wochenschrift. 2007;120(21-22):679-83.
[bookmark: _ENREF_77]78.	Wildiers H, Dhaenekint C, Demeulenaere P, Clement PM, Desmet M, Van Nuffelen R, et al. Atropine, hyoscine butylbromide, or scopolamine are equally effective for the treatment of death rattle in terminal care. Journal of pain and symptom management. 2009;38(1):124-33.
[bookmark: _ENREF_78]79.	Clark K, Currow DC, Agar M, Fazekas BS, Abernethy AP. A pilot phase II randomized, cross-over, double-blinded, controlled efficacy study of octreotide versus hyoscine hydrobromide for control of noisy breathing at the end-of-life. Journal of Pain and Palliative Care Pharmacotherapy. 2008;22(2):131-8.
[bookmark: _ENREF_79]80.	Tomlinson D, Bartels U, Hendershot E, Constantin J, Wrathall G, Sung L. Challenges to participation in paediatric palliative care research: a review of the literature. Palliative Medicine. 2007;21(5):435-40.
[bookmark: _ENREF_80]81.	Crocker JC, Beecham E, Kelly P, Dinsdale AP, Hemsley J, Jones L, et al. Inviting parents to take part in paediatric palliative care research: A mixed-methods examination of selection bias. Palliative medicine. 2014:0269216314560803.









Table 1: Causes of respiratory symptoms in paediatric palliative patients



	Cause
	Dyspnoea
	Cough
	Haemoptysis
	Retained secretions

	Infection
	
	
	
	

	Anaemia
	
	
	
	

	Pain
	
	
	
	

	Anxiety
	
	
	
	

	Respiratory muscle weakness
	
	
	
	

	Cardiac failure
	
	
	
	

	Pulmonary oedema
	
	
	
	

	Pleural or pericardial effusion
	
	
	
	

	Pneumothorax
	
	
	
	

	Tumour mass
	
	
	
	

	Superior vena cava obstruction
	
	
	
	

	Aspiration
	
	
	
	

	Reflux
	
	
	
	

	Impaired ability to swallow
	
	
	
	

	Abnormalities of clotting, eg haematological malignancy
	
	
	
	











Table 2: Symptomatic management of dyspnoea 



	Management strategy
	Paediatric study population
	Note
	Recommendation

	Hand held fan directed at face
	No
	Significantly reduces dyspnoea in adult patients (8).
	Should be offered to all children with dyspnoea.

	Oxygen
	No
	Probably no significant benefit over room air delivered by a similar mechanism, but may be of benefit in those with severe baseline dyspnoea, with most benefit seen in first 48 hours (10). 
	Airflow should be tried initially. If no benefit, supplemental oxygen can be offered, but discontinue if no symptomatic benefit within 48 hours. 

	Oral, intravenous and subcutaneous opioids
	No
	Strong evidence of symptomatic benefit (12).
	Use as first line pharmacological management. For children not established on opioids start with 25% of the dose recommended for pain management. For those established on opioids for pain, increase the breakthrouh pain dose by  25% (15). For chronic dyspnoea long acting preparations likely to be more beneficial than intermittent dosing (16, 17).

	Intranasal fentanyl or diamorphine
	One small neonatal case note review
	Observation of a reduction in laboured breathing after administration of intranasal fentanyl (20).
	Insufficient evidence to recommend the use of intranasal fentanyl or diamorphine

	Transmucosal fentanyl
	No
	Conflicting evidence of benefit (21, 22).
	Insufficient evidence to recommend the use of transmucosal fentanyl

	Nebulised opioids
	No
	No proven benefit in adults (23). 
	Not recommended

	Anxiolytics
	No
	Insufficient evidence of benefit  (14, 24).
	Not recommended as first line therapy for dyspnoea. 

Could  be tried on an individual patient basis alongside opioids, particularly where anxiety is a significant factor.  

Buccal and intranasal midazolam may offer relief of acute anxiety (27, 28) but effect on dyspnoea unknown.

	Diuretics
	Children with congenital cardiac disease
	Benefit in dyspnoea associated with cardiac failure and pulmonary oedema (29, 30). No good evidence to support the role of nebulised diuretics(33, 34).
	Use if clinically indicated (eg fluid overload and pulmonary oedema). No evidence to support a role for nebulised diuretics

	NIPPV
	Children with neuromuscular disease (35-38)

Children with central nervous system disorders and acute respiratory distress (41)
	Evidence of improvement in blood gas parameters in children with acute respiratory failure (41), but no studies specifically looking at symptomatic management of dyspnoea.
	Should be considered in the context of goals of care, particularly if a potentially reversible cause of acute dyspnoea is identified. 

	Integrative and supportive therapies 
	Self-hypnosis in the management of chronic dyspnoea in children (49, 50)
	Evidence of benefit of non-pharmacological interventions in adults (46) and that self-hypnosis can be helpful in children (49, 50).
	Integrative and supportive therapies should be offered to children. 





Table 3: Symptomatic management of cough 

	Management strategy
	Paediatric study population
	notes
	Recommendation

	Opioids
	No 
	Evidence of benefit (54, 55). No evidence that one opiate is better than another or that adding an additional opioid is helpful for children already using opioids for pain. Dose evidence lacking in children. 
	Can be used for cough management. In paediatrics, accepted practice is to use 25-50% of the pain dose. 

Consider trying non-opioid approaches first, eg honey preparations or sodium cromoglycate


	Over the counter cough medications
	Effect of honey preparations studied in children aged 1-5 years with nocturnal cough and sleep disturbance secondary to upper respiratory tract infection 
	No benefit of antitussives, antihistamines, antihistamine-decongestants and antitussive/bronchodilator combinations in children with acute cough (58). Guaifenesin may be an effective protussant (56, 60). Evidence for benefit of honey preparations over placebo, although not studied in palliative care patients (59). 
	Honey preparations should be tried on an individual patient basis, prior to opioids.

Consider guaifenesin preparations if a protussive is required.

	Sodium cromoglycate
	A single-arm open trial in children with chronic cough (62)
	In adults with advanced cancer this was more effective than placebo (61) and has been recommended for adults prior to commencing opioids (55). 
	Based on recommendations for adults, could be tried in children prior to commencing opioids.

	Inhaled local anaesthetics
	No
	Evidence of benefit in adult patients (63) 
	Not recommended due to insufficient evidence in children and risk of bronchoconstriction and aspiration secondary to local anaesthesia

	Nebulised saline solutions and DNase
	Children with cystic fibrosis, but not specifically looking at effect on cough
	Saline effective but in adult studies less so than hypertonic saline (64). Mucolytics such as Dnase are more effective than saline (65)
	Nebulised saline or DNAse can be tried on an individual patient basis for children with thick secretions and/or insufficient cough strength to remove secretions from airway. 

	Mechanical insufflation/exsufflation
	Children with neuromuscular weakness
	Mechanical insufflation/exsufflation can increase peak cough flow and improve secretion clearance (66-68)
	Mechanical insufflation/exsufflation should be considered as an adjunct to chest physiotherapy in children with insufficient cough strength to remove secretions from airway.



Table 4: Symptomatic management of haemoptysis


	Management strategy
	Paediatric study population
	notes
	Recommendation

	Antifibrinolytics to prevent haemoptysis

	No
	Adult studies suggest a benefit of antifibrinolytics in prevention of bleeding and reducing platelet transfusions, but data too limited to recommend widespread use (69). 
	Maintain adequate platelet count and correct coagulation abnormalities where clinically appropriate.

Antifibrinolytics should be considered on an individual patient basis

	Antifibrinolytics to stop haemoptysis  
	No
	Adult studies suggest a role for tranexamic acid in reducing the  duration and volume of bleeding (70). 
	Tranexamic acid should be considered for use in children with active haemoptysis.  

	Symptomatic management
	No
	No evidence found to suggest symptomatic management with anxiolytics and opioids is effective.
	Despite a lack of evidence to support symptomatic management of haemoptysis, individual patients may benefit from management of anxiety and dyspnoea.  




 




Table 5: Symptomatic management of retained secretions at the end of life


	Management strategy
	Paediatric study population
	notes
	Recommendation

	Simple interventions
	No
	No studies looking at the benefit of simple interventions such as suctioning, postural drainage or positioning
	Simple measures should be considered prior to drug management. Care should be taken with suctioning to avoid trauma.

	Anticholinergics
	No
	No studies comparing anticholinergic to placebo.

Weak evidence that glycopyrronium may be superior to hyoscine hydrobromide (76)

No difference between atropine, hyoscine hydrobromide or hyoscine butylbromide (78)


	Although evidence of benefit over placebo is lacking, anticholinergics can be tried on an individual patient basis. 

Glycopyrronium may be more effective than other anti-cholinergics. 

	Octreotide
	No
	No evidence that octreotide is better than placebo or anticholinergics (79)
	Although there is no evidence that octreotide is better than any other medcation for management of secretions, it could be tried if anti-cholinergics fail.  











