



[image: image]













Herbs & Natural Supplements


An evidence-based guide





Fourth Edition






Lesley Braun, PhD, BPharm, DipAppSciNat


Associate Professor of Integrative Medicine (Hon) National Institute of Complementary Medicine, University of Western Sydney, NSW, Senior Research Fellow (Hon), Monash/Alfred Psychiatric Research Centre, Melbourne, VIC, Australia


Marc Cohen, MBBS(Hons), PhD, BMedSc(Hons), FAMAC, FICAE


Professor of Health Sciences, School of Health Sciences, RMIT University, Melbourne, VIC, Australia














[image: Churchill Livingstone Australia]














Copyright


[image: image]


Churchill Livingstone


is an imprint of Elsevier


Elsevier Australia. ACN 001 002 357


(a division of Reed International Books Australia Pty Ltd)


Tower 1, 475 Victoria Avenue, Chatswood, NSW 2067


This edition © 2015 Elsevier Australia


3rd edition © 2010 Elsevier Australia


2nd edition © 2007 Elsevier Australia


1st edition © 2005 Elsevier Australia


This publication is copyright. Except as expressly provided in the Copyright Act 1968 and the Copyright Amendment (Digital Agenda) Act 2000, no part of this publication may be reproduced, stored in any retrieval system or transmitted by any means (including electronic, mechanical, microcopying, photocopying, recording or otherwise) without prior written permission from the publisher.


Every attempt has been made to trace and acknowledge copyright, but in some cases this may not have been possible. The publisher apologises for any accidental infringement and would welcome any information to redress the situation.


This publication has been carefully reviewed and checked to ensure that the content is as accurate and current as possible at time of publication. We would recommend, however, that the reader verify any procedures, treatments, drug dosages or legal content described in this book. Neither the author, the contributors, nor the publisher assume any liability for injury and/or damage to persons or property arising from any error in or omission from this publication.


National Library of Australia Cataloguing-in-Publication Data


Braun, Lesley, author.


Herbs and natural supplements : an evidence-based guide.


Volume 1 / Lesley Braun, Marc Cohen.


Fourth edition.


9780729541718 (paperback)


Herbs–Therapeutic use–Textbooks.


Dietary supplements–Textbooks.


Alternative medicine–Textbooks.


Cohen, Marc, author.


615.321


Content Strategist: Larissa Norrie


Senior Content Development Specialist: Neli Bryant


Project Managers: Devendran Kannan and ShriVidhya Shankar


Edited by Margaret Trudgeon & Liz Williams


Proofread by Tim Learner


Cover and internal design by Tania Gomes


Index by Robert Swanson


Typeset by Toppan Best-set Premedia Limited


Printed by China Translation and Printer Services














Organisation of this Book


This fourth edition of Herbs and Natural Supplements: an evidence-based guide is organised into four sections. The first volume provides a basic introduction to complementary medicine in general and then, more specifically, to herbal medicine, clinical nutrition, aromatherapy and food as medicine. It is hoped that many of your general questions will be answered here. In this first volume, we have also included the chapters relating to clinical practice and explore the relatively new fields of integrative medicine and wellness as it relates to health. These areas are gaining popularity around the globe and complementary medicine philosophy and treatments are often an integral part of the approach. We have also included chapters with a focus on safety because the wise clinical use of all interventions must be based on a benefit versus risk assessment. There are general chapters discussing the safety of herbs and natural supplements and drug interactions, and then specific chapters focusing on safety in pregnancy, before surgery and for people undertaking treatment for cancer. These topics are discussed in both a theoretical and a practical way to clarify the key concerns and produce some general guidelines that can be used to inform practice.


The second part of this volume consists of ready-reference appendices, the largest of which is a table outlining the interactions possible between the complementary medicines reviewed and pharmaceutical drugs. Although investigation into this area is still in its infancy, we have provided a brief explanation for each possible interaction and a general recommendation based on what is currently known or suspected. It is intended as a guide only, to be used to inform practice when clinicians take a medical and medication history; obviously it should be interpreted within the individual patient's context. It is anticipated that this section will continue to change in future editions as more clinical studies are published and theoretical predictions are tested.


The second volume comprises of 132 evidence-based reviews of some of the most popular herbs and natural supplements available over the counter. Exhaustive reviews of the peer-reviewed literature have been undertaken by the author team to update, modify and expand information from the previous edition. Common names, chemical components, main actions, clinical uses, dosage range and safety issues are included for each herbal medicine. For nutritional supplements, background information and pharmacokinetics, food sources, deficiency signs and symptoms and the new Australian and New Zealand recommended daily intakes (RDIs) are also included where appropriate. Although technical language is frequently used, there is also a summary in non-technical language (Practice Points/Patient Counselling) and answers to key questions patients may have about the product (Patients' FAQs). A Historical note is included where appropriate and occasionally there are also Clinical note boxes that provide further information.
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Preface


Welcome to the fourth edition of Herbs and Natural Supplements: an evidence based guide. Due to the exponential growth in the peer-reviewed literature, we have had to expand our team of contributors significantly since the last edition. We have contributions from experts with a range of backgrounds such as nutrition and naturopathy, herbal medicine, pharmacy, dietetics and medicine and also a number of research active academics and university lecturers.


I started writing the first edition, together with Prof Marc Cohen, nearly 10 years ago, and it is very heartening to see the enormous growth in the evidence base that has occurred since that time. We now have far more information available in the peer-reviewed literature about key active components in herbal medicines, pharmacological activity in vivo and clinical trials. In particular, the complexity of herbal medicines has become more evident as nearly all have multiple mechanisms of action and we have well and truly moved beyond using solely traditional evidence to guide their use. Unfortunately, some authors of meta-analyses still continue to pool information from studies that have tested different plant parts and even species. This is like lumping apples and oranges together, and thereby compromises the usefulness of these reviews. However, overall reporting in herbal medicine studies has improved and where possible, we state the extract used, dose and administration form to help guide you in your practice.


The area of drug-herb interactions was of particular concern in the early-mid 2000s and there is now far more information about interactions that are clinically relevant. You will notice that we place most importance on drug interactions that have been demonstrated in vivo because in vitro testing has led us all astray in the past with false positives.


Probably the biggest growth area has been in nutritional science and research. In this edition, the fish oil, vitamin D and probiotic monographs in particular have expanded significantly. They are among the most popular supplements being bought in retail stores today. Fish oils are being intensively investigated for health conditions beyond cardiovascular disease, and there is work being done in mental health, neurological diseases, neonates and children and even cancer. Unfortunately, some researchers still use olive oil as a placebo, which is unfortunate because this is not an inert substance and could be compromising results. Vitamin D is also being investigated for conditions unrelated to the musculoskeletal system, and population studies are indicating low vitamin D status is rife. Probiotics has been another area to explode with new information about potential effects beyond the gastrointestinal tract. The effect of the microbiome on multiple diseases is only starting to be understood and the role of pre- and probiotics in influencing it is slowly being uncovered. In contrast, there have been relatively fewer studies published on vitamins E and C than in the past.


Our team of contributors have systematically searched the main medical databases, using primary literature where possible, to capture, collate and synthesise the best and most relevant information for busy clinicians. We used Medline, Science Direct and the Cochrane database as a starting point to identify articles published since our last edition. This means having access to over 24 million peer-reviewed articles. Despite our best efforts, no doubt we will have missed something. This is due to the intense research activity underway and almost weekly publication of new information making it extremely difficult to keep up.


In this book, we report on positive, negative and inconclusive results and try to put forward theories as to why results are inconsistent. I think that in the future, we will better understand these differences. In particular, I wonder how much individual genetics is playing a role which we have not yet fully explored at this time. I also think there will be a time in the near future when personalised optimal nutrition will be developed and the one-size-fits all evidence based approach, which uses averages and bell shaped curves, will be seen as a blunt instrument of the past.


We have tried our best to capture and present the available information in such a way that is useful to clinicians. I hope that this book will help expand your practice by unlocking the potential of natural medicines and safely guide your patients to use them appropriately.
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Chapter 1


Introduction to Complementary Medicine







The practice of medicine aims to reduce human suffering through the treatment and prevention of disease, and has been part of every human society and civilisation throughout history. Although medicine has a single aim, over the ages many different practices and techniques have evolved to achieve this. We are currently living at a time when the wisdom of many different cultures and philosophies is widely available to us. Despite the existence of a wide range of therapies, medicine in the Western world has been largely institutionalised and dominated by the scientific biomedical model that centres on treating disease with drugs and surgery. In more recent times a new model has emerged; it attempts to integrate some of those therapies and medicines that are not based on the biomedical model and that have been previously termed ‘alternative’. In integrative medicine, as some have called it, ‘alternative medicine’ is viewed as complementary to the existing system and practitioners seek to improve and enlarge the scope of the existing biomedical model.








What is Complementary Medicine?


The definition of complementary and alternative medicine (CAM) has been the subject of some debate. In 1995 the following definition was formulated at a conference held by the National Institutes of Health's Office of Alternative Medicine in the USA, with the aim of producing a definition that has the broadest and most consistent applicability and that excludes bias and partisanship:








Complementary and alternative medicine (CAM) is a broad domain of healing resources that encompasses all health systems, modalities, and practices and their accompanying theories and beliefs, other than those intrinsic to the politically dominant health system of a particular society or culture in a given historical period. CAM includes all such practices and ideas self-defined by their users as preventing or treating illness or promoting health and well-being.


National Institutes of Health Panel on Definition and Description 1997





Like many definitions produced by committees, this one seems a little unsatisfying. Simply dividing interventions into those that are part of the politically dominant health system and those that are not does not provide useful insight. This classification is also subject to regional political differences that may be unrelated to healthcare.


Rather than focus on political acceptance as the basis for defining alternative and complementary medicine, a discussion paper by the Australian Medical Council addresses ‘unorthodox therapies’ and states that ‘the practices they embrace are by definition unscientific and of unproven efficacy until proved otherwise (in which case they become part of mainstream medicine)’ (Australian Medical Council 1999).


The division of therapies into unorthodox and mainstream based on scientific merit is a little simplistic, and open to subjective interpretation. Similarly, the divide between complementary and conventional medicine can no longer be based on differences in scientific support as some herbals have high-level evidence yet remain classified as complementary (such as St Johns wort). On the other hand, some complementary medicines, such as fish oils, are now embraced by medical doctors and specialists and it remains to be seen how long they will continue to be called complementary.


When defining therapies on political or scientific grounds, further confusion is added because of the amount of time it takes to gain wide acceptance. For example, even though scientific evidence in support of acupuncture has been accumulating since the discovery of endogenous opioids in the mid-1970s, it is well accepted in countries such as China, and government rebates via Medicare have been available for acupuncture for nearly two decades, this therapy is still not universally accepted as mainstream in Australia and New Zealand.


Over the last few decades there has been a move away from calling complementary medicine ‘unorthodox’ or ‘unconventional’ or ‘fringe’ medicine as more scientific research has been conducted and there has been greater integration of many complementary medicine modalities and specific treatments into interdisciplinary medical clinics, hospitals, pharmacies and many allied health clinics. In fact, for many treatments traditionally thought of as complementary, such as massage, yoga, meditation and acupuncture, the broad acceptance of their usefulness by medical practitioners really challenges whether they can be called ‘complementary’ at all.


The range of therapies traditionally described as complementary is vast and includes treatments based on traditional philosophies, manual techniques, medicinal systems, mind–body techniques and bioenergetic principles (Table 1.1). These techniques vary widely with respect to levels of efficacy, cost, safety and scientific validation, yet they often share common principles, including the concept of supporting the body's homeostatic systems, as well as acknowledging the role of lifestyle practices, personal creativity, group sharing, the mind–body connection and the role of spiritual practice in health.




TABLE 1.1


THE RANGE OF COMPLEMENTARY THERAPIES










	PHILOSOPHICAL SYSTEMS

	MEDICINAL

	BIOENERGETIC










	



Ayurvedic


Yoga


Traditional Chinese medicine


Shamanic healing


Naturopathy






	



Herbal therapies


Homeopathy


Diet modification


Nutritional supplementation


Aromatherapy






	



Magnetism


Pulsed electromagnetic fields


Qi gong


Reiki


Therapeutic touch











	MIND–BODY

	MANUAL

	 






	



Meditation


Hypnosis


Self-help/support groups


Biofeedback


Prayer/spiritual healing






	



Chiropractic


Massage


Reflexology


Shiatsu


Osteopathy
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Complementary Medicine in Australia


Complementary medicine (CM) in the form of herbal medicine, clinical nutrition, bodywork therapies and mind-body techniques has existed in Australia for generations. Over the last three decades, public support for CM has grown to the point where it is highly unusual to find someone who has not taken a herbal or natural supplement, visited a massage therapist or tried meditation or yoga.


In 2000 it was estimated that about 50% of the Australian population took a ‘natural supplement’, about 20% formally saw a complementary medicine practitioner and public spending on complementary medicines (A$2.3 billion in 2000) was more than four times patients' contributions for all pharmaceutical medications (MacLennan & Taylor 2002). A follow-up survey performed in 2004 found that although spending on complementary medicines had decreased to A$1.8 billion, there was a slight increase in the number of people taking natural supplements, and visits to complementary medicine practitioners rose to 26.5% (MacLennan et al 2006). More recent statistics reveal that up to 70% of the Australian population has used complementary medicine in a number of different forms (Xue et al 2007). Data from the Australian Bureau of Statistics (ABS) indicates that in the 10 years leading up to 2006, the number of people visiting CM practitioners within a 2-week period rose from approximately 500,000 to 750,000, and over the same period there was an 80% increase in the number of people employed as CM practitioners. The most commonly consulted CM practitioners were chiropractors, naturopaths and acupuncturists (ABS 2004–05, ABS 2008).


CM is used by children, adults and older people across the age spectrum. It is used by people with cancer, HIV/AIDs, musculoskeletal pain, cardiovascular disease, diabetes and many other conditions, indicating that its use is broad and not chiefly the domain of the ‘worried well’.


One of the main reasons people choose CM is to manage chronic disease, improve wellbeing and as a preventive healthcare approach (Braun et al 2010, Brownie 2006, MacLennan et al 2006). In 2010, a national survey of over 1100 pharmacy customers found that 72% of them were using complementary medicine products and rated them as effective or effective enough. Additionally, over 50% of all customers thought pharmacies should employ naturopaths (Braun et al 2010). This signifies that much of the general public recognises the usefulness of naturopaths and don't see the artificial ‘us’ and ‘them’ divide that used to exist. Another national survey of 479 naturopaths and Western herbalists found that 24% had worked in a community pharmacy in the past and some had their own herbal tinctures and private consulting space in this setting (Braun et al 2011).








Greater acceptance


Signs of greater acceptance of various complementary practices are also evident among conventional medicine practitioners. This is signified by the Australian Medical Association's (AMA) formal position statement on complementary medicine recognising ‘that evidence-based aspects of Complementary Medicine are part of the repertoire of patient care and may have a role in mainstream medical practice’. This statement was endorsed by the Royal Australian College of General Practitioners (RACGP). The Australian Medical Students Association (AMSA) has over 17,000 members and also holds a position advocating for the education of CMs in medical programs across Australia, insofar as it is important for students to understand commonly-used CM practices to ensure a holistic approach to patient management and wellbeing. It also goes on to to state that ‘At present the medical curriculum of most Australian Universities does not facilitate adequate opportunities for medical students to gain an appropriate awareness of CMs’ (AMSA 2014).


According to a Melbourne-based survey, over 70% of doctors, surgeons, anaesthetists and pharmacists (n = 127) at a Victorian public teaching hospital rated the following complementary medicine practices as effective: acupuncture, yoga, meditation, massage (Braun 2007). A similar finding was reported for Australian general practitioners (GPs) who thought acupuncture, meditation, yoga, hypnosis and massage were highly effective (Cohen et al 2005). In fact, surveys have estimated that 30–40% of Australian GPs practise a complementary therapy and more than 75% formally refer their patients for such therapies (Cohen et al 2005, Hall 2000, Pirotta et al 2000). It is also estimated that more than 80% of GPs think it appropriate to practise therapies such as hypnosis, meditation and acupuncture and that most GPs desire further training in various complementary therapies (Cohen et al 2005, Pirotta et al 2000).


The interest of GPs in CM is supported by the forming of links between the Australasian Integrative Medicine Association and the Royal Australian College of General Practitioners with the release of a joint position paper on complementary medicine (RACGP/AIMA 2005). Further academic support globally is evident by the proliferation of peer-reviewed journals documenting the growing body of rigorous research in the field.


Despite this, there will always be detractors who take an emotional stance and define complementary medicine as ‘quackery’ or ‘pseudoscience’. An in-depth look through the peer-reviewed literature, and certainly wading through the two volumes of this book, will make it obvious that many herbs and natural supplements have demonstrated pharmacological actions and are clinically effective, often with far fewer side effects than their pharmaceutical counterparts. Similar to conventional medicine, some studies are rigorous whereas others suffer from poor methodology; however, the evidence base is growing and more research is being published daily. The notion that CM is entirely based on anecdote and unscientific is out of step with the evidence and embarrasses the holder of such an outdated view. This begs the question as to why some groups continue to push this idea, an issue that was recently explored by numerous academics in Australia.


Starting in 2011, a group called ‘The Friends of Science in Medicine’ (FSM) undertook a campaign to condemn complementary medicine and push for universities to stop teaching any complementary medicine content, chiefly by labelling it as ‘pseudoscientific’ and suggesting that it would discredit genuine scientific pursuits (MacLennan & Morrison 2012). By April 2012, the focus on university education had broadened to include clinical practice and the legitimacy of complementary medicine in Australian society. Flatt (2013) reports that in multiple interviews the FSM ‘express incredulity at the willingness of the public to engage with “nonsensical” medicine and disbelief at the potential for intelligent people to suspend their normal judgement to pursue complementary medicine healthcare'. There are also continuous assertions by FSM representatives in the media that complementary medicine is un-testable using scientific processes and therefore cannot be evidence-based.


A response by Myers et al (2012) makes the point that removing CM programs from universities is short-sighted, will not have a significant impact on the demand for clinical services and may in fact decrease the educational rigour of these courses, to the detriment of patients (Myers et al 2012). Additionally, when the issue is viewed from a sociological perspective, the activities of FSM say much less about good science and much more about control and power. Komesaroff (2014) agrees and stated in The Conversation that there is a current tendency in Australia that may have crossed the line from reasoned discussion to the inappropriate use of power and authority.


FSM took on many different activities including a persistent letter-writing campaign to university vice-chancellors, articles in the professional medical press, internet postings and numerous media interviews. Responses also emerged from researchers and academics, professional associations and practitioners. In particular, associations argued that emotive reasoning based on anecdote was being used by FSM together with inaccurate definitions and out-dated information (National Herbalists Association of Australia 2012, Australian Traditional Medicine Society 2012). Some academics also argued that the depiction of CM by FSM was power-based and actually did nothing to advance science which should aim to explore new ways of thinking and enquiry. Komesaroff et al (2012) went even further, stating that medicine and science must strongly oppose the intolerance and censorship advocated by FSM and that the group was no friend of science at all.


Flatt (2013) undertook a critical analysis of 13 separate media events that took place in early 2012 and found that FSM tried to represent CM through a strategy of rhetoric and argumentation that contradicts the literature. The discourse used was symbolic and derived from a power-based ideological perspective that formed the basis for promoting exclusion of complementary medicine from university education and primary health care.


Despite the obviously emotive nature of their appeal and lack of research undertaken by FSM to portray complementary medicine accurately, there have been some overt and also less obvious responses by university authorities to either discontinue providing CM education or stop supporting CM research.


While the universities have been the main target of FSM, the Australian public has largely ignored their plea and continued to use CM and consult with practitioners.














Why is it still popular?


There appear to be many reasons for the popularity of complementary medicine. Certainly, conventional Western medicine does not have a monopoly on cure and, despite its effectiveness in treating trauma and acute disease, when it comes to chronic illness there are many people in the community who continue to suffer. The public is also demanding greater autonomy and involvement in their own healthcare, and wants to prevent or slow down ageing and achieve higher levels of functioning. Additionally, the exponential increase in scientific studies being published on complementary medicine therapies has no doubt added to the public's interest and confidence in its use. Finally, in medical practice, what are often called ‘health outcomes’ are actually ‘illness outcomes’. Many medical practitioners are trained to detect and treat episodes of illness and often become interested in people only when they become unwell and then lose interest when they become well again. Some of these ‘well’ people are interested in preventing future disease, or are not feeling quite as well as they would like to. CM practitioners have a focus on health promotion and wellness in addition to providing symptomatic and curative treatment and may also be filling the gap left by medical doctors.


Despite its popularity and general acceptance, in practice it seems that there are two distinct healthcare systems operating in parallel, and collaboration is still in its infancy. It is estimated that of the patients who go to complementary practitioners, more than 57% do not inform their doctor they are doing so (MacLennan et al 2006). This lack of communication is potentially hazardous, as it raises the possibility of treatment interactions; this is even more significant when it is considered that in the USA more than 80% of people seeking complementary treatment for ‘serious medical conditions’ were found to be receiving treatment from a medical doctor for the same condition (Eisenberg et al 1993, 1998).




















Complementary Medicine in New Zealand


Complementary medicine has been practised in New Zealand since the 19th century (Duke 2005). In 1908, the Quackery Prevention Act was enacted to prevent the sale of dubious medicines or medical devices and represents an early attempt to regulate the practice of CM. At the time, what is now termed CAM had achieved a level of acceptance among the medical profession; however, a division began to emerge between medical and complementary practices because of the Act.


Over the past decade, studies have indicated that conventional medical practitioners in New Zealand practise some form of complementary therapy or refer their patients to CM practitioners (Duke 2005). One study of 226 GPs in Wellington suggested that they saw their role as ranging from comprehensive provider of both conventional and complementary medicine to selective practitioner of some options (Hadley 1988). Of these GPs, 24% had received CM training, 54% wanted further training in a complementary therapy and 27% currently practised at least one therapy. The study also found that acupuncture, hypnosis and chiropractic were the most popular therapies among this group.


CM received a further boost when in 1992 the Australasian Integrative Medicine Association (AIMA) was set up in Australia by doctors to enable them to work with medical practitioners, medical students and complementary therapists in order to achieve their aims of integrated practice (AIMA 2014). Since AIMA came to New Zealand 10 years ago CM has benefited greatly from doctors affiliated to AIMA with several AIMA doctors forming good links with naturopaths and other CM practitioners.


In June 2001, the Ministerial Advisory Committee on Complementary and Alternative Health (MACCAH) was established in order to advise the New Zealand Minister of Health. Policies regarding regulation, consumer information needs, research evidence and efficacy and integration were investigated, together with a range of strategies to allow CM to contribute to the mainstream objectives of the New Zealand Health Strategy (MACCAH 2004).


Currently, the New Zealand Charter of Health Professionals estimates that there are 10,000 CM practitioners nationally. The 2002–03 New Zealand Health Survey (n = 12,000) indicated that approximately 24% of adults had visited a CM practitioner over the 12-month study period (MACCAH 2004). Massage therapists, chiropractors, osteopaths, homeopaths and naturopaths were the most commonly consulted CM practitioners. The survey found that 32.5% of people seeing CM practitioners did so for the treatment of a chronic condition, long-term illness or disability, while 33% also saw a GP for the same condition. A belief that CM practitioners can provide help with conditions that other healthcare professionals are unable to treat was the main driving force behind their choice. Most referrals came from friends; however, 12% reported that they had been referred to the service by a medical doctor.


The 2002–03 health survey also revealed interesting data about those who chose to visit a CM practitioner. In a survey-related study (Pledger et al 2010) it was concluded that CAM users are more likely to be middle-aged, rich, well-educated, female and of European descent, with a greater likelihood of having ‘hard to treat’ conditions. The conclusion goes on to say they will generally be less well, but will actively try to stay healthy. Additionally, they will tend to use more health services, and seek information about their health and medicines.


More recent data derived from the New Zealand census of 2006 (Statistics New Zealand 2006) and 2013 (Statistics New Zealand 2013) indicate a general continued growth in the numbers of CM practitioners. In particular, figures reveal that between 2006 and 2013 the number of acupuncturists rose from 252 to 489, naturopaths from 435 to 492 and complementary health therapists from 654 to 804. The creation of degree courses in acupuncture, massage and naturopathy has signalled a positive trend in CM in the last few years and gives a good reflection of where future progress is likely to be achieved. Contrary to the general progress, homeopath numbers fell from 102 to 78 over the period, possibly reflecting the poor publicity that continues to affect homoeopathy worldwide.


Further evidence of the support for CM among doctors came in March 2011 when the Medical Council of New Zealand (MCNZ) released a statement on CM to advise doctors of their required standards of practice with their patients who use CM (Medical Council of New Zealand 2014). The council stated it did not oppose CM use, provided benefits had been demonstrated to the patients and that they have made an informed choice. The council added that CM therapies can adversely impact on conventional medical care, so practitioners need to be aware and record their patient's use of CM to allow it to be taken into account when providing conventional care. Further, if a patient is making a choice between conventional medicine or CM, the doctor should present the information in a way that a patient would expect to learn of the options available, including risks, benefits and costs.


The general expansion in the use of CM practitioners in New Zealand is well summarised in a study by Gilbey (2009), who investigated CM use and concluded:








It is clear from my brief investigation that the CAM industry in New Zealand is thriving and that our love affair with all things alternative is growing stronger over time. What is more, the increasingly high profile of CM may create yet more momentum to the industry and even raise the possibility that CM is viewed more as an alternative to orthodox treatment, than a complement (p. 113).





CM use is likely to continue to grow in New Zealand for the foreseeable future, particularly in the fields of naturopathy, herbalism, acupuncture and massage.














The Medical Spectrum


The range of available therapies is vast, but there are common benchmarks for all — reducing human suffering and improving health and quality of life. On this criterion, it is possible to classify all medicine into good and bad, with good medicine defined as safe, first and foremost, effective, practical and, ideally, evidence-based, while bad medicine is defined as harmful and/or ineffective.


Additionally, the different therapies can be seen to exist across a spectrum with multiple dimensions, such as safety, efficacy, practicality, availability, utility and cost-effectiveness. At one end of this spectrum is the science of medicine, which aims to understand and combat the disease process from a pathophysiological perspective. Therapies using this approach are often at the core of mainstream medicine, require practitioner intervention, target a specific organ, system, tissue or biochemical process and are usually subsidised by the public purse. At the opposite end is the art of medicine, which aims to support the body's homeostatic processes to facilitate healing and enhance the subjective sensation of wellness. Therapies using this approach often involve philosophical systems with a spiritual dimension, are highly individualised, consider the whole person and may require significant patient involvement and cost. When considering the different dimensions of medical practice, it becomes clear that best practice should incorporate both approaches, combining the art and science of medicine.


Health and disease can also be considered to inhabit opposite ends of an illness–wellness spectrum, with health being classified into three broad areas — ill-health, average health and enhanced health (Figure 1.1) (see also Chapter 12). In the past, Western medicine has traditionally focused on helping people move from ill-health to average health and has viewed the absence of disease as an ideal goal. In relatively recent times, preventive treatment has also been incorporated into medical management, in an attempt to reduce the incidence or exacerbation of disease states. By comparison, CM has always maintained a focus on preventive approaches and moving people from average health to a state of enhanced health. In Eastern medicine there is a concept of a ‘perfect health’ state, in which a person is totally balanced and ‘at one with the universe’, and hence in a state of perpetual bliss or ‘nirvana’.
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FIGURE 1.1 Conceptualisation of the spectrum of health














Integrative and holistic medicine


When complementary and conventional approaches to medicine are combined, their practice is often called holistic or integrative medicine (see Chapter 6). This combined approach aims to achieve a balance between art and science, theory and practice, mind and body and prevention and cure. The practice of integrative medicine is highly individualised and focuses on how medicine is practised rather than the use of any particular modalities. It embraces a philosophy that adheres to certain principles, such as the BEECH principles:




B Balance between complementary aspects


E Empowerment and self-healing


E Evidence-based care supporting the concept ‘First, do no harm’


C Collaboration between practitioner and patient, and between different practitioners


H Holism and the recognition that health is multidimensional.





Integrative medicine focuses on patient self-healing and empowerment through education and health promotion, and aims for a collaborative approach through a partnership model. Overall, an evidence-based, patient-centred care approach is adopted that includes the fundamental principle of primum non nocere or ‘First, do no harm’. This approach considers the best available evidence on safety and efficacy, and recognises that each person is an individual whose health involves physical, psychological, social, spiritual and environmental dimensions. Integrative medicine also recognises that optimal healthcare requires a multidisciplinary approach, with each discipline having its own defined strengths, weaknesses and limitations.


Besides the use of disease-specific treatments, integrative medicine also incorporates general health-enhancing and supportive interventions to improve wellbeing. This may include stress management techniques, such as meditation and relaxation training; exercise programs to improve physical activity; dietary recommendations to improve nutritional status; and education to provide a greater sense of control and understanding of illness and health. These interventions form the pillars of a holistic approach to healthcare and can be summarised by the SENSE approach:




S Stress management


E Exercise


N Nutrition


S Social and spiritual interaction


E Education























Herbal Medicines and Natural Supplements


Since the beginning of time, humans have sought to ease pain, heal sickness and improve energy levels by using various substances as medicines. These attempts began by using things found in the local environment, such as plants, minerals and animal parts, and has now evolved to include many previously unknown chemical entities, such as vitamins, minerals and phytochemicals. Today, an unprecedented range of herbal and natural supplements and functional foods is available.


As with all treatments, the benefits of using a medicine, changing a diet or making lifestyle changes must be weighed against the potential for doing harm: that is, the risk of using/taking/doing something and causing harm, or of not using/taking/doing it and causing harm (Table 1.2). Adverse effects from the use of natural supplements can result from an inherent property of the substance itself, inappropriate use, product adulteration or contamination not related to the substance but found within the preparation and interactions with other substances or preexisting medical conditions.




TABLE 1.2


REASONS FOR USING HERBAL MEDICINES AND NATURAL SUPPLEMENTS








	
Efficacy

	When they will alleviate symptoms of disease, reduce exacerbation or present a cure.






	
Safety

	When they present a safer treatment option than other therapies.






	
Cost

	When they provide cost-effective treatment options.






	
Adjunct

	If the efficacy and/or safety of other interventions can be improved with adjunctive use.






	
Prevention

	When they provide safe prevention strategies in at-risk populations.






	
Enhance health

	If they give a sense of improved wellbeing and quality of life.






	
Enlists

	They involve patients in their own healthcare.












These issues are discussed in greater depth in the following chapters.








Product quality and regulation


Risk assessments are a key factor in the decision to use any intervention. Australia has an international best-practice, risk-based, regulatory system for both complementary and prescription medicines. This system is regulated by the Therapeutic Goods Administration (TGA), which aims to ensure safety, quality and truth in the labelling of therapeutic goods available to the Australian public. The TGA acts to control the supply of therapeutic goods, including complementary medicines, through three main processes — regulation of manufacturers, and pre- and post-marketing assessment and surveillance. These elements are supported by penalties for breaches of regulations.


The TGA acts to ensure that all therapeutic goods sold in Australia, including herbs and natural supplements as well as prescription medicines, are manufactured according to good manufacturing practice. It licenses manufacturers and conducts regular inspections to audit their compliance. High-risk products, such as prescription medicines, or low-risk products with high-level claims, are individually evaluated for safety, quality and efficacy in the pre-market period and are entered into the Australian Register of Therapeutic Goods (ARTG) as registered goods, thereby carrying an ‘AUST R’ number on their labels. Low-risk products, such as most herbs and natural supplements, are evaluated only for safety and quality in the pre-market period and are listed on the ARTG, carrying an identifying ‘AUST L’ number on their label. Audits of the evidence held by sponsoring companies for AUST L products occur in the post-market period.


Listed products are awarded low-risk status based on a number of controls, including assessment of the scientific evidence, the presence of label advisory information, dosage limits, mode of administration, restriction on the use of particular plant parts or other preparation restrictions and container type. These products are able to carry a wide range of low- and medium-level medicinal claims, which must be supported by the appropriate level of evidence (Table 1.3). It should be noted that the levels of evidence designated by the TGA are slightly different from the levels designated by the National Health and Medical Research Council (NHMRC 1999), because the TGA acknowledges evidence from traditional use, accepting that, if a substance has been used with good effect and apparent safety for three generations, it may be considered safer than a newly created substance that has never existed in nature (TGA 2001).




TABLE 1.3


LEVELS OF EVIDENCE USED BY THE AUSTRALIAN TGA










	LEVEL OF EVIDENCE

	TYPE OF EVIDENCE REQUIRED










	High-level scientific evidence

	



Evidence obtained from a systematic review of all relevant RCTs, without significant variations in the direction or degree of results.


    OR


Evidence obtained from at least one properly designed randomised, controlled (preferably multicentre), double-blind trial. It is preferable to have data from at least two trials independent of each other, but in some cases, one large well-conducted trial may suffice (advice should be sought from the TGA in such cases).











	Medium-level scientific evidence

	



Evidence obtained from well-designed controlled trials without randomisation. In the case of a homeopathic preparation, evidence from a well-designed, controlled homeopathic proving.


    OR


Evidence obtained from well-designed analytical studies, preferably from more than one centre or research group, including epidemiological cohort and case–control studies.


    OR


Evidence obtained from multiple time series with or without intervention, including within-country and between-country population studies.


Note: In practice, the sources of most medium-level evidence will be peer-reviewed published papers and evidence-based reference texts. However, other evidence that meets the requirements, including independently reviewed unpublished evidence, may also be acceptable. Websites evaluating peer-reviewed published evidence may be a source of suitable evidence.











	Low-level or general scientific evidence

	



Descriptive studies, case series or reports of relevant expert committees.


Texts, such as TGA-approved pharmacopoeias or monographs, or other evidence-based reference texts, may be included in this level.


Evidence derived from non-human data, such as in vitro studies and animal studies, and non-clinical studies, such as biochemical, nutritional and microbiological studies, does not stand alone and may be used only as supporting evidence.











	Traditional evidence

	



Three or more generations of recorded use of a substance for a specific health-related or medicinal purpose that are documented by at least one of the following:


TGA-approved pharmacopoeia


TGA-approved monograph


three independent written histories of use in the classical or traditional medical literature


availability through any country's government public dispensaries


authenticated evidence of use from an oral tradition; modern texts that accurately report the classical or traditional literature may be used to support claims.
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Source: TGA 2001





In addition to regulating manufacturing and the control over label claims, the TGA also conducts post-marketing surveillance such as:




• monitoring of adverse drug reactions


• targeted and random laboratory testing of products and ingredients


• audits of good manufacturing practice


• an effective co-regulatory approach to controlling advertising of therapeutic goods.





The regulation of complementary medicine products specifically is conducted by the Office of Complementary Medicine as part of the Therapeutic Goods Administration.


The Advisory Committee on Complementary Medicine (ACCM) is a ministerially appointed committee that advises the Office of Complementary Medicine within the TGA about matters relating to complementary medicine products.


Although Australia employs the same rigorous system for maintaining the quality of herbs and natural supplements as for prescription pharmaceuticals, this is not the case in many other countries. The problem of poor product quality has become a major concern in some Asian countries, where authorities have undertaken random sampling of suspected herbal products to determine whether adulteration has occurred. Huang et al (1997) report one survey in Taiwan where 2609 herbal samples were collected by eight major general hospitals. Analysis with thin-layer chromatography found an average of 23.7% of samples to be adulterated with chemical substances not stated on the label. Of these, more than half (52.8%) contained two or more adulterants (Awang 1996, Huang et al 1997).








Government actions: the PAN Pharmaceuticals recall in Australia


On 28 April 2003 the TGA suspended the licence of Pan Pharmaceuticals, Australia's largest manufacturer of herbal, mineral and nutritional supplements at the time, and ordered the immediate withdrawal of hundreds of products it had manufactured. The company was accused of substituting ingredients, manipulating test results and having substandard manufacturing processes. The TGA was first alerted to possible manufacturing problems when dozens of adverse reaction reports were lodged relating to a pharmaceutical motion sickness tablet known as Travacalm. After some investigation, it was found that manufacture of this product was substandard and doses of the active ingredient varied enormously from that stated on the label.


Although the original product in question was a pharmaceutical drug, over the next few months media attention remained focused on natural medicine products, with some commentators seizing the opportunity to call into question the value of CAM in general. As a result, the federal government set up an expert committee to examine the role of complementary medicines in the healthcare system, including the supply of safe, high-quality complementary medicines, quality, use of and timely access to these medicines, and the maintenance of a responsible and viable complementary medicines industry. The terms of reference set for this committee were very broad, not unlike those of the White House Commission on Complementary Medicine. The recommendations made by the expert committee, which covered the regulation of complementary medicines and complementary healthcare practitioners, research and the information and education needs of healthcare practitioners and consumers to improve community confidence in, and the viability of, the complementary medicines industry, can be viewed online (TGA 2013), along with the government's response to these recommendations.




















National Institute of Complementary Medicine


Following recommendations from this committee, and in recognition of the growing importance of complementary medicine in the Australian health system, the Federal Government and NSW state government established the National Institute for Complementary Medicine (NICM) in 2007, based at the University of Western Sydney. Its role is to provide leadership and support for complementary medicine research and the translation of evidence into clinical practice and policy, as well as to build research capacity and foster collaborations among researchers from different disciplines (see NICM 2014). NICM was provided with A$4.8 million for 2 years to achieve these goals. As part of its role in developing Australia's complementary medicine research capacity, NICM established three NICM collaborative research centres after a competitive submission process. Despite significant government support during the first few years of its existence, NICM now has to rely largely on philanthropic and industry support to meet its goals. Under the directorship of Professor Alan Benoussan, NICM now has the largest concentration of complementary medicine research academics in Australia and in 2013 was the only complementary medicine research department to be ranked as ‘better than international best practice’ by national university criteria (NICM 2014).


The establishment of NICM coincided with the National Health and Medical Research Council (NHMRC) making complementary medicine a priority area for research in 2008 with over A$5 million of funding being allocated to CM research. This encouraged interdisciplinary collaboration, as many established researchers from other disciplines have become involved in funded projects in different areas of CM. Since then, NHMRC funding for complementary medicine research has declined considerably, with many in the complementary medicine research sector frustrated by the relative lack of funding opportunities provided by the government. This is particularly disappointing as complementary medicine continues to enjoy great popularity by the Australian public and both complementary medicine and general practitioners want to use scientific evidence to guide their practice.


The US government has probably made the greatest impact in regards to providing opportunities for complementary medicine research largely due to the establishment of the National Centre for Complementary and Alternative Medicine (NCCAM) as part of the National Institute of Health, with US$121 million in funding allocated in 2008 (NCCAM 2014). Complementary medicine also seems to be on the US policy agenda: the recent Senate Committee on Integrative Care: A Pathway to a Healthier Nation received testimony from leaders of integrative medicine (US Senate Committee 2014).




















Evidence-Based Complementary Medicine — the burgeoning scientific evidence base


In complementary medicine, as with all medicine, knowledge was originally held by practitioners and based on careful observations collected over time in what we could call today longitudinal case series. Eventually, practitioners wrote down their findings and some produced textbooks, such as the famous Persian academic and physician Avicenna, who listed the traditional uses and actions of many herbs and natural ingredients in the Canon of Medicine (al-Qanun fi al-tib) (Hosseinzadeh & Nassiri-Asl 2013). Education and practice was based on apprenticeships, peer-group discussions and meetings. Now, with the advent of scientific research methodologies, electronic databases and other repositories of information, the amount of available information has exploded. These traditional sources of information guided the practice of medicine for centuries, in the absence of better quality information. Over the last century, scientific evidence and research methodologies in pharmaceutical science have changed dramatically, with much scientific investigation becoming laboratory-based in an effort to identify or create pharmacologically active molecules that may prevent or treat disease. Additionally, large-scale randomised studies have been performed, using larger patient numbers than ever seen before in history. Governments and industry have spent untold billions of dollars in this endeavour, which has helped to uncover many important insights about disease, novel treatments and safety issues.


In comparison to conventional medicine, CM continues to draw on traditional evidence, whereas scientific investigation is still an emerging field. This is largely due to extremely poor government funding or attention and the lack of incentives to attract millions of industry dollars into research. There is also a lack of opportunities for CM practitioners to pursue higher degree education and research, thereby under-utilising a workforce with a genuine interest in this field.


As a result, there are far fewer large-scale multicentre studies investigating complementary medicines and it is simply not possible to expect that many unpatentable CM treatments will have achieved the same level of investigation as pharmaceutical drug therapies. A more realistic expectation is that many treatments remain under-investigated and rely on a series of smaller studies backed up by preclinical tests or traditional evidence to provide a rationale for their use in practice. Importantly, lack of scientific evidence does not indicate negative evidence but may indicate that further research is required. This is particularly imperative when preclinical research and traditional evidence align.


Regardless of these significant hurdles, numerous CM-specific databases have been established in the last decade to capture research findings and disseminate information. There has also been an exponential growth in the number of Medline-indexed articles being published which relate to treatments and recommendations used by CM practitioners. Scientific research conferences, such as those convened by the International Society for Complementary Medicine Research (ISCMR) and the Consortium of Academic Integrative Medicine Centres in North America, stimulate the conduct of research and scientific enquiry, provide opportunities for international collaborations and dissemination of findings to a broader academic audience (ISCMR 2014, Consortium of Academic Integrative Medicine Centers in North America 2014).


Forty-five databases for CM information were identified in a 2010 review published in Health Information and Libraries Journal (Boehm et al 2010). Of these, eleven databases focused on herbal therapies (206,456 entries), nine on Chinese medicine (606,664 entries) and eight contained information about a vast number of CM modalities (780,270 entries). Furthermore, three acupuncture databases were identified (48,000 entries) and two dietary supplement databases (764,894 entries). Fourteen databases originated in the USA, seven from the UK, six from Germany, four from China, three each from Australia and India. The amount of time the databases had been in existence ranged from four to 53 years and English was the main language in 42 of 45 databases, while two were available in German.















Where is the Scientific Evidence Created?



In vitro studies





In vitro testing generally looks at fundamental biological and biochemical processes and can provide important information about biochemical pathways, as well as pharmacokinetic data. Although in vitro tests are helpful, caution should be taken when extrapolating results from them, as these may not accurately reflect the biological effects seen in the human body.


An example of this is St John's wort. In vitro tests have found that St John's wort inhibits several cytochrome P450 isoenzymes (Budzinski et al 2000, Obach 2000). Clinical tests, however, show that the herb actually has enzyme inducer activity, which is the opposite finding to that of the in vitro tests (Durr et al 2000, Roby et al 2000, Ruschitzka et al 2000).


Anomalies such as this are not restricted to herbal preparations, but have been observed in regular drug-testing. Thus, while in vitro evidence may be useful, the most accurate method for determining biological activity of a substance is to test it directly on humans (Wienkers 2002).








In vivo studies


Studies conducted in animals are able to examine dietary manipulations or administration of experimental agents in specific diseases and deficiency states, and to determine the effects on organ systems and physiological functions. These studies allow for a more rigorous investigation of pharmacological activity than in vitro testing. However, in vivo studies can never be more than suggestive when attempting to assess clinical significance because of interspecies differences. Additionally, the relevance of the dose used must be considered, and extrapolation to clinical relevance in humans is not always accurate.














Human studies


Studies conducted in humans range from anecdotal reports or individual case series, to case–control and cohort studies, and randomised placebo-controlled trials of specific interventions for particular diseases, as well as meta-analyses and systematic reviews of RCTs.








Case reports


Case reports supply informative and realistic information within a clinical setting involving the relevant patient population. Rather than providing definitive information, case reports are merely an investigative starting point for determining clinical relevance.


Extrapolating information from case reports presents some unique challenges and may lead to an overestimation of significance when confounders are not identified and considered carefully. Some of the confounding influences that need to be considered include patient factors such as the placebo effect and concomitant illness and/or the administration or interactions of other agents, as well as factors concerning the substance itself, including errors in labelling, herbal substitution, product adulteration and contamination. It is therefore of prime importance that the product be chemically analysed to confirm its contents, especially when an adverse reaction or interaction is reported in this way.














Randomised controlled trials


Randomised controlled trials (RCTs) provide the most solid foundation for clinical decision making. Those trials performed on the population of patients likely to use the therapeutic agent being tested have the highest validity.


The conduct of an RCT is specifically designed to remove possible sources of bias so that the results are as impartial as they can be. The specific nature of RCTs means they cannot answer the general (and non-specific) question as to whether a certain intervention works. An RCT is a specific research tool designed to show whether a specific (active) intervention improves clearly defined outcomes for a specific group of patients suffering from a particular medical condition better than a comparative intervention. These trials are generally defined by four parameters designated by the mnemonic PICO:




P a specifically-defined patient Population


I a well-defined Intervention


C a suitable Comparative intervention (often a placebo)


O specific Outcome measures.





Although RCTs provide solid evidence, it must be realised that these trials do not always accurately reflect real life, because they are set in a controlled, experimental context with strict inclusion and exclusion criteria and standardised interventions and outcomes. Furthermore, individual variation still occurs, and it is imperative that a study has sufficient statistical power (largely determined by sample size) to be able to detect a clinically relevant result.














Systematic reviews and meta-analyses


When more than one randomised trial has been conducted to answer a particular question, it is possible to statistically combine their results and perform an analysis using the summary statistics from each study as data points. Such a meta-analysis requires that studies use similar measures. By accumulating the results of multiple studies a meta-analysis can provide greater statistical power and therefore a more accurate representation of the relationship under investigation than the individual studies.


Systematic reviews also provide a way of reviewing and summarising the result of multiple RCTs. These reviews attempt to identify all the individual RCTs conducted for an intervention. After systematically examining the methodology and results of each study, they provide a summary of the results and then reach an overall conclusion. Because systematic reviews rely on the results of RCTs, they must be updated regularly as new RCTs are constantly being published.





The Cochrane Collaboration


The Cochrane Collaboration is an international, not-for-profit collaborative effort that aims to produce up-to-date systematic reviews of all RCTs for both conventional and complementary therapies. The Cochrane Collaboration takes its name from doctor and humanitarian Archie Cochrane (1906–1988), who strongly advocated the production of critical summaries of research evidence as a way of creating ‘evidence-based medicine’.


A systematic review assembles all the RCTs on a given health topic and uses explicit methods to minimise bias (systematic errors) and random error (simple mistakes). It then critically reviews the evidence and summarises the results to determine the safety and effectiveness of an intervention. The Collaboration publishes its systematic reviews quarterly in the Cochrane Library, which are freely available through the National Institute of Clinical Studies.


The Cochrane Consumer Network aims to help healthcare consumers make sense of medical research. Its website provides useful information about research jargon and styles, explains how to tell a good study from a bad one and provides help in finding and understanding health and medical research results.























Whole system practice research


While it is tantalising to undertake scientific research with one clearly defined treatment, this does not reflect real-world practice. CM practice in particular consists of whole systems or disciplines of health care (such as naturopathy, Western herbal medicine, Ayurvedic medicine and Chinese medicine) which utilise a range of modalities (interventions), including diet and lifestyle recommendations, nutritional supplements, herbal medicines, massage and relaxation techniques. These different interventions are used together after individualised assessment and not usually in singular form.


Clinical research with single entity treatments is very useful, but is also limited because all the key components of the practitioner's management plan working together to create an outcome have not been explored. This is easily understood when considering an obesity case whereby a multi-faceted management plan is required to promote weight-loss and the testing of one component does not demonstrate the full effects of a combined approach.


Assessing the efficacy of whole systems is more complex than assessing the efficacy of single modalities or treatments with RCTs. Realistically, RCTs may have powerful internal validity but poor external validity, meaning they don't necessarily have relevance in real-life practice. Pragmatic trials and observational studies can have good external validity, as individualised treatments can be applied in real world settings to reflect everyday practice. Qualitative research methods, which employ patient interviews and focus groups among other methodologies, provide the opportunity to explore the meaning that patients ascribe to an intervention or system and allow better understanding about whether it is clinically effective for them (Verhoef et al 2005).














Assessing evidence


There are many dimensions to consider when assessing evidence from clinical studies. Thus, it is important not only to consider the level of evidence, but to determine the quality of the study (how well the investigators carried out the particular study design), as well as the certainty (statistical precision) of the results. Furthermore, it is important to assess whether the outcome measures and the size of the observed effect are clinically relevant. More specifically, in regards to herbal medicines, it is important to be certain that the test substance contained the suspected/known active constituents, and with all studies, that inert substances are used as placebos. In regards to nutritional studies, it would be helpful to understand volunteers’ baseline status, conduct diet intake surveys alongside the study to help determine the most likely responders and whether dietary intake is a potential confounder and ensure adequate bioavailability of supplements before testing. These dimensions are considered by the NHMRC (2000) and are summarised in Table 1.4.




TABLE 1.4


DIMENSIONS OF EVIDENCE










	TYPE OF EVIDENCE

	DEFINITION










	 

	Level

	The study design used, as an indicator of the degree to which bias has been eliminated by design.






	Strength of evidence

	Quality

	The methods used by investigators to minimise bias within the study design.






	 

	Statistical precision

	The P-value or, alternatively, the precision of the estimate of the effect (as indicated by the confidence interval). It reflects the degree of certainty about the existence of a true effect.






	Size of effect

	The distance of the study estimate from the ‘null’ value and the inclusion of only clinically important effects in the confidence interval.






	Relevance of evidence

	The usefulness of the evidence in clinical practice, particularly the appropriateness of the outcome measures.
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Source: NHMRC 2000

















Limitations of evidence


The rational use of medicines has recently moved towards ‘evidence-based care’ and recognises that this relies on the conscientious, explicit and judicious use of the best available evidence in making decisions about the care of individual patients (Sackett et al 1996). An evidence-based approach recognises different levels of evidence and that the most rigorous types are not always available. In the light of this, many clinical questions cannot be answered by reference to well-conducted trials and require additional information, such as that obtained from experience and historical use.


RCTs have been commonly performed only since the 1950s and are complex and costly processes that require large investments of time and money, as well as access to specialised infrastructure and technical and clinical skills. These hurdles are often even higher for herbs and natural supplements than for pharmaceutical medicines, because the lack of patent protection for these products means there is little incentive for companies to invest millions of dollars in research when they cannot obtain a commercial advantage from the results. The relative lack of funding also means that very few research centres are dedicated to exploring this field and few dedicated researchers with the necessary skills are available. Inevitably, there is a smaller scientific evidence base for herbal and natural substances than for synthetic pharmaceuticals.


There are several other serious limitations to the sole use of existing scientific evidence, as most are based on statistics that aim to produce results that can be applied to populations of people rather than individuals. Additionally, they are based on averages and probabilities, which also fail to account for individual factors. Thus, despite some recent studies that have attempted to address these issues through novel methodological approaches, the application of scientific evidence is often extremely limited when assessing the effectiveness of individualised therapy.


A further problem arises when trying to make decisions about health rather than disease. Most clinical trials are interested in studying movement across the line that separates ‘defined disease’ from ‘average health’ (see Fig 1.1, p. 7). While it is possible to define the particular disease in question through reference to objective parameters, such as biochemical and/or physiological variables, as well as to specific patterns of symptoms, defining optimal health and wellbeing is not as easy. Optimal or enhanced health is a subjective and highly individual state that does not lend itself easily to scientific scrutiny. It is therefore difficult to provide scientific evidence for measures designed to move people from ‘average health’ towards ‘enhanced health’ or ‘optimal health’.














Applying evidence


Despite the publication of the NHMRC and TGA guidelines for assessing scientific evidence, applying evidence in clinical practice can be extremely complex. Not only does evidence take many different forms, it can also be applied to answer many different types of questions, such as whether a particular therapy works in theory (a question of efficacy) or in clinical practice (a question of effectiveness), as well as whether the use of a therapy is safe and/or cost-effective. Furthermore, there is the question of how a therapy actually works: it is common for evidence to suggest that a therapy is beneficial, even though the mechanism of action remains unknown or, if it is known, for questions about whether the therapy provides clinical benefit to remain unanswered.


The complexity of applying evidence to clinical decision making is compounded by the tens of thousands of studies published every year, with varying degrees of clinical relevance and methodological rigour. Evaluating this evidence can be very confusing, as the results of studies are not always obvious, and their relevance to a particular clinical situation is not always clear. There may also be conflicting results and ongoing controversies in which even the experts disagree. Furthermore, it can be difficult to determine the independence of the information provided, as many influences may be involved: for example, governments, regulatory authorities, commercial interests, such as the pharmaceutical, natural medicine and food industries, disease advocacy and consumer groups, the personal interests of the individual researchers and the editorial board and publication bias.














Finding evidence


Obtaining and assessing the available evidence can be both difficult and time-consuming for the busy clinician. Although general medical information is freely available on the internet and via electronic bibliographical databases, fees may need to be paid to access specialised resources for CAM. Additionally, the information available varies considerably in its scope, quality and practicality.





NPS Review of Complementary Medicine Information Resources


In 2008 the National Prescribing Service (NPS) in Australia commissioned a review of complementary medicine information resources. It aimed to identify high-quality resources that could be recommended for use by Australian health professionals and consumers. A list of 52 information resources from reputable sources was tested against broad criteria encompassing currency, coverage, transparency and content quality to produce a short list of 26 electronic resources. These final resources were evaluated for technical quality, content quality and clinical utility, producing a final list of nine resources.


The second edition of this book was included in the final list of highest-quality resources, a feat of which the authors are particularly proud, as it was the only resource not to be linked to an online database. A summary of the report can be obtained from the NPS website.





Collections of original research with bibliographical data and abstracts include services such as Medline, Embase, Science Direct and ProQuest. Other databases, such as Herbmed, MicroMedex and the Natural Medicines Comprehensive Database, provide summaries of current research for numerous herbal and natural medicines. Other collections, such as the Cochrane Collaboration Library, attempt to produce the most authoritative guide to medical research by providing only systematic reviews of RCTs.


Although databases that provide references to original research are extremely useful, there is a definite need for more summarised and critically reviewed material. This need is met to a certain extent by the publication of review articles in textbooks such as the German Commission E Monographs, or by commercially available databases, such as Integrative Medicine Gateway, Natural Medicines Comprehensive Database and the Natural Standard Database.














Misleading headlines


Unfortunately, many health professionals do not have ready access to research papers or are too busy to be able to read through full reports and therefore rely on short summaries to provide information. As in the popular press, the medical press is prone to creating sensational headlines to attract interest, but this can lead to inaccurate assumptions. A good example is the case of an apparent coma state brought on by the combination of the herbal medicine kava kava and the benzodiazepine alprazolam. The case was reported with the headline ‘Coma from the health food store: interaction between kava and alprazolam’ (Almeida & Grimsley 1996). A closer look at the report reveals that the patient described was lethargic and disoriented, but at no time comatose. Additionally, he was also taking cimetidine, a CYP450 inhibitor that can affect alprazolam metabolism, resulting in raised serum levels and symptoms of lethargy. An interaction with kava kava is unlikely.




















Factors to Consider in Decision Making


As previously discussed, scientific evidence provides useful and important information; however, it must be combined with several other important factors in clinical practice to be truly effective for the individual patient. An expanded approach, often discussed as ‘evidence-based patient-centred care’, is becoming more widely adopted, the chief principles of which are in unison with the integrative medicine approach to incorporating evidence into clinical practice. The key principles may be summarised by the PEACE mnemonic:




P acknowledgment and respect for the Personal preferences of both the practitioner and the patient


E the strength of the available scientific Evidence


A the range of possible Alternatives


C the associated Costs and risks versus the potential benefits of a proposed treatment


E aspects of Expedience, such as availability, accessibility and immediacy of treatment.





It is easy to become overwhelmed when reviewing the vast range of therapeutic options available, the complexities of accessing and appraising the different types of scientific evidence and the other factors that must be considered when making choices about treatment options. This evidence-based book is an attempt to provide some guidance through the current maze of information and evidence. Certainly, more information is needed: in an ideal world every therapy would have clear evidence to support or refute its use in different conditions, and this information would be freely available and without inherent bias. However, that time is still far away, and clinical decision making remains both a subtle art and an inexact science, where there is always room for more information, research and debate.
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Chapter 2


Introduction to Herbal Medicine







Herbal medicine, also known as phytomedicine, can be broadly defined as both the science and the art of using botanical medicines to prevent and treat illness, and the study and investigation of these medicines. The term ‘phytotherapy’ is used to describe the therapeutic application of herbal medicines and was first coined by the French physician Henri Leclerc (1870–1955), who published numerous essays on the use of medicinal plants (Weiss 1988).


Phytotherapy can be considered one of the oldest forms of medicine. Since the dawn of time, plants have been used by people of all races, religions and cultures to sustain life and alter the course of disease. Over this time, the medicinal use of plants has evolved along two parallel paths, with the comparatively recent evolution of modern medicine. One path involves the accumulation of empirical knowledge over centuries. Gathered through careful observation of nature and disease, and from cumulative experiences of informed trial and error, the empirical knowledge base for herbal medicines is large and diverse. For example, the Rig veda, a text from India, and the Egyptian papyri Antiquarium both date from 3000 BC and contain extensive lists of medicinal plants used to treat illness (Berman et al 1999). In South America, the use of herbal medicine has also been documented, such as in the Badianus manuscript, a text written by the Aztecs (Walcott 1940). Their use of herbs, such as datura and passionflower, has been adopted in modern European and American pharmacopoeias. Native Americans were particularly knowledgeable about the botanical medicines in their environment. It has been estimated that more than 200 medicines used by one or more Indian nations have been incorporated into the US Pharmacopoeia or National Formulary (Vogel 1970).


Two of the most prominent historical figures in European herbal medicine were Dioscorides and Galen, who were physicians in ancient Greece. Dioscorides was a Greek army surgeon in the service of the Roman emperor Nero (54–68 AD). He is best known for his De materia medica, which describes more than 600 herbs and their uses. Today this work is considered to be the first book ever written about medical botany as an applied science. Galen (131–201 AD) not only wrote several dozen books on pharmacy, but also developed an elaborate system of herbal polypharmacy in which herbal combinations were devised to produce more specific results. The modern term ‘galenicals’ is still used to describe herbal simples.


Alongside the ‘empirical knowledge’ approach a second path developed, which involved a more theoretical and formalised method of diagnosis and treatment. The resulting ‘healthcare’ systems were complex and often used herbal medicines as an important part of a more comprehensive approach to treatment that also included dietary control, lifestyle changes and spiritual practice. This approach reached its peak in the East with traditional Chinese medicine and Ayurvedic medicine in India.


Although contemporary clinical practice of herbal medicine still relies heavily on traditional wisdom, this knowledge is now being re-examined with the aid of modern analytical methods and scientific methodology. The use of science to establish an evidence base in modern healthcare is changing the way herbalism is being practised and who is using herbs. An emphasis on phytochemistry and an assessment of risk are inherent features of contemporary research into herbs. While these are important gains in knowledge about the actions and uses of herbs, there is an accompanying shift in the practice of herbal medicine, with less emphasis on the importance of traditional and empirical knowledge, which in time may lead to a loss of the paradigm of holistic and individualised care (Evans 2008). Whether this improves patient outcomes remains to be seen.








Herbs, Drugs and Phytochemicals


Most pharmaceutical medicines contain a single, highly purified, often artificially produced substance that has a well-known (and occasionally specifically designed) chemical structure that can be patented and owned by the company that developed it. The dosage of these chemicals can also be precisely calculated down to the microgram and can usually be characterised by a very clear pharmacokinetic profile. Additionally, pharmaceutical drugs tend to have a generally agreed upon mechanism of action and series of indications that guide their use within the Western medical model.


As most of these drugs do not exist in nature, they must go through extensive testing to ensure efficacy and safety. New drugs are assessed in test-tube and animal studies for their potential to cause cancer, fetal malformations and other toxic effects, and are ultimately tested on humans to further define the safety profile, pharmacokinetics and drug effectiveness in a targeted disease (Wierenga & Eaton 2003). This process is very costly and requires the application of highly specialised knowledge and infrastructure, as well as many years of concentrated effort. It is estimated that the development of a new drug requires the investment of approximately US$800 million, but it is also extremely lucrative (Di Masi & Grabowski 2003).














Pharmacognosy


In 2001 and 2002, approximately one-quarter of the best-selling drugs worldwide were natural products or derived from natural products. Research on natural products further accounted for approximately 48% of the new chemical entities reported from 1981 to 2002.


Modern drug discovery from medicinal plants has evolved to become a sophisticated process that includes numerous fields of enquiry and various methods of analysis. Typically, the process begins with a botanist, ethnobotanist, ethnopharmacologist or plant ecologist collecting and identifying plants based on the biological activity suggested by their traditional use. Additionally, plants are randomly selected for inclusion in screening programs based on molecular targets identified through the human genome project (Balunas & Kinghorn 2005).


Pharmacognosy is the term used to refer to the study of botanical supplements and herbal remedies, as well as to the search for single-compound drugs from plants. Increasingly, pharmaceutical medicines and preclinical research into herbal medicines are focused on identifying suitable chemical entities that may form the basis for novel treatments (Balunas & Kinghorn 2005).














Chemical Complexity


In contrast to pharmaceutical drugs, which are based on single molecules that may or may not be derived from natural substances, herbal medicines are chemically complex and may contain many hundreds or even thousands of different ‘phytochemicals’, including various macro- and micro-nutrients such as fats, carbohydrates and proteins, enzymes, vitamins and minerals. A group of important secondary metabolites are also present, which are generally chemicals used to defend against herbivores, pathogens, insect attack and microbial decomposition, or which are produced in response to injury or infection, or used for signalling and growth regulation. It is these compounds, such as tannins, isoflavones, saponins, flavonoids, glycosides, coumarins, bitters, phyto-oestrogens etc, that are often responsible for the therapeutic properties of herbal medicines (Mills & Bone 2001).


As the secondary metabolites largely dictate a herb's pharmacological nature, a knowledge of herbal chemistry is essential to understand a herb's use and provide valuable insight into its clinical effects. It is sometimes tempting to take the modern reductionist approach and predict the pharmacological activity of a herbal medicine from an understanding of the effects of one key constituent or chemical group; however, this is unlikely to be entirely accurate. In practice, the overall pharmacological activity and safety of each herb is the result of the interaction of numerous constituents, some of which have demonstrated pharmacological effects, rather than the effect of a single active ingredient.


An example of this is the herb Paullinia cupana, commonly known as guarana. As there are limited clinical studies on guarana, it is often reported that the herb owes its pharmacological activity to one key constituent, caffeine, which may be present in concentrations as high as 10%. Studies referring to the isolate caffeine provide some clues about the effects of guarana, but are not entirely accurate, as other important constituents are also present in the remaining 90%. This has been borne out recently in clinical studies of low-caffeine-containing guarana preparations, which still demonstrated significant effects on cognitive function.


Because of the range of phytochemicals present in plants, herbal medicines often include many different active substances with different pharmacokinetics that work at different sites with different mechanisms of action. Herbal medicines therefore potentially have multiple pharmacological actions and many different clinical indications. Furthermore, in addition to the active ingredients, herbs may also contain substances that act to inhibit or promote the active properties, and/or potential unwanted side effects of the active agents. Thus, although specific components may not be active themselves, they may influence the activity of other components by altering their solubility, absorption, distribution or half-life.


For instance, berberine is a constituent of herbs such as goldenseal and barberry and exhibits numerous activities in vitro; however, in vivo, it has poor bioavailability (Pan et al 2002). Berberine has been shown to upregulate the expression and function of the drug transporter P-glycoprotein (P-gp) (Lin et al 1999), thereby reducing the absorption of P-gp substrates. Studies with the P-gp inhibitor cyclosporin have shown that it increases berberine absorption six-fold, as it counteracts the inducing effect of berberine (Pan et al 2002). P-gp inhibitors are also found in nature, such as the virtually ubiquitous quercetin, and when they are present in the same herb competing effects on P-gp expression and function will occur.


The herb St John's wort provides yet another example. The extraction method used in Germany in the product's commercial manufacture was modified in the late 1990s, resulting in higher concentrations of hyperforin than previously obtained (Madabushi et al 2006). Since then, numerous reports and studies have identified pharmacokinetic drug interactions with St John's wort, based on its ability to induce cytochromes and P-gp. It is now well established that hyperforin is the key constituent responsible for these unwanted effects, and St John's wort preparations manufactured with this newer extraction method, such as LI 160, can put people at risk of interactions. Meanwhile, studies with low-hyperforin preparations, such as Ze117, have found that it fails to induce the same interactions (Madabushi et al 2006). Unfortunately, this distinction between St John's wort preparations is not well known, and many references and texts fail to mention this important point.


As these examples and many others in this book demonstrate, each herb is chemically complex and produces a pharmacological effect based on the total sum of actions produced by a myriad of constituents that may be acting in synergy. This complexity complicates the ability to test herbal medicines as they are most commonly used (that is, in their more natural states) and in combination with other herbal medicines.














Synergistic Interactions


The concept of synergistic interactions is another fundamental difference between herbs and drugs and explains how a single herb may have a number of seemingly unrelated mechanisms of actions and be indicated for a variety of conditions. Intra-herbal interactions between active and apparently non-active constituents also mean that tests performed with single, isolated constituents will not accurately represent the actions and safety of the entire herbal medicine. As such, these tests provide limited information. By and large, it is suspected that it is the intra-herbal interactions that give herbs a broad therapeutic range and very good tolerability.


St John's wort, popularised as a useful treatment for depression, is also an excellent example of intra-herbal interaction. It contains many different constituents, such as hypericin and pseudohypericin, flavonoids such as quercetin and rutin, vitamins C and A, phenolics such as hyperforin, sterols and an essential oil. Although many of the herb's pharmacological activities appear to be attributable to hypericin and hyperforin, it is now known that the flavonoid content also contributes to its antidepressant activity. In other words, the antidepressant effects identified for isolated hypericin or hyperforin are greater when the whole herb is used.


In practice, synergistic interactions are used in another important way — herbal polypharmacy. This is the combining of different herbal medicines within the same treatment for a more specific outcome, and is similar to the method Galen described centuries ago. In Chinese medicine the concept of synergistic interactions has reached a great level of sophistication, with Chinese formulas containing as many as 20 different herbs. In that system, the herb possessing the primary action of the formula is considered the ‘emperor herb’, while ‘minister herbs’ support the primary action and ‘assistant herbs’ modify the formula according to the needs of the individual. Finally ‘messenger herbs’ are used to aid absorption or reduce side effects of the formula. The practice is also common in Ayurvedic medicine and, in fact, in all traditional systems of herbal practice. Although it may be common in conventional medicine to give certain drugs specifically to reduce the side effects of other drugs, such as the administration of antiemetics and laxatives together with opiates, generally the giving of multiple drugs in combination is discouraged. In contrast, in herbal medicine this practice is often considered essential to provide both safety and the best effects.














Key Constituent Groups


To better understand a herb's mechanisms of action, pharmacokinetics, pharmacodynamics, interactions and side effects, a basic knowledge of the key constituent groups is helpful. Here is a brief outline of the main constituent groups found in popular herbal medicines.








Flavonoids


Flavonoids are plant pigments that are largely responsible for the colour of flowers, fruits and berries. There are many different types of flavonoids, including flavones, flavonols, isoflavones and flavins. They are generally anti-inflammatory, antioxidant and anti-allergic, and may decrease capillary fragility. Herbs that are well known for their flavonoid content are ginkgo (Ginkgo biloba), St Mary's thistle (Silybum marianum) and calendula (Calendula officinale).


Flavanols may be further oxidised to yield anthrocyanins. These bluish/purplish compounds contribute to the colour of blueberries and red grapes. They are greatly revered for their antioxidant and anti-inflammatory properties.














Tannins


Tannins are astringent and often taste bitter. They can be divided into two groups, hydrolysable tannins and non-hydrolysable tannins (sometimes called condensed tannins or proanthocyanidins). Tannins have the ability to stabilise proteins and were used historically to tan or preserve animal hides. In herbal medicine, tannins are valued for their ability to dry and tone tissue. Some plants with appreciable levels of tannins include witch hazel (Hamamelis virginiana), oak bark (Quercus robor) and lady's mantle (Alchemilla vulgaris).














Coumarins


Coumarins have a limited distribution in plants and may be either naturally present or synthesised by the plant in response to a bacteria or fungus (Heinrich et al 2004). They are a heterogeneous group, and thus different compounds have various effects on the body. For example, some coumarins demonstrate antispasmodic activity (for example, scopeletin from Viburnum spp), others anticoagulant activity (for example dicoumarol from sweet clover), and others anti-oedema effects (for example, coumarins from clivers and red clover).














Alkaloids


Alkaloids are so named for their alkaline properties. This group of phytochemicals has contributed much to modern medicine, and more than 10,000 have been isolated (Evans 2002). Consequently, they are perhaps the best-known constituent group. There are many different types of alkaloids with many different therapeutic properties; however, they commonly contain nitrogen, usually in a heterocyclic ring. Below is a brief outline of the main subgroups:




• Pyridine, piperidine & pyrrolizidine alkaloids. Nicotine (Nicotiana tabacum) is perhaps the best-known example of the pyridine class. The very poisonous piperidine alkaloid coniine is isolated from hemlock (Conium maculatum) and the pyrrolizidine alkaloid senecionine is the reason comfrey (Symphytum officinale) was withdrawn from sale in Australia due to concerns over hepatotoxicity.


• Phenylalkylamine alkaloids. This group of alkaloids differ in that nitrogen is not part of the heterocyclic ring. The most commonly known example is ephedrine, a central nervous system stimulant, bronchodilator and vasoconstrictive agent from Ephedra sinica.


• Quinoline alkaloids. The antimalarial quinine from Cinchona spp belongs in this category. Quinine was used in the synthetic production of many antimalarial drugs against Plasmodium falciparum. Interestingly, Plasmodium has become resistant to the synthesised medications such as chloroquinine, but not to naturally occurring quinine (Heinrich et al 2004).


• Isoquinoline alkaloids. Opium, from Papaver somniferum, contains over 30 alkaloids, including morphine, codeine, thebaine, papaverine and noscapine. Morphine is well known for its pain-relieving effects. Other examples are the protoberberines, consisting of berberine, berbamine and hydrastine. Golden seal (Hydrastis canadensis) contains berberine and hydrastine; barberry (Berberis vulgaris) contains berberine and berbamine; and oregon mountain grape (Mahonia aquifolium) contains all three. They are strongly antibacterial.


• Indole alkaloids. Examples include reserpine from Rauwolfia serpentina, which in the past has been used for hypertension; however, its use has largely been discontinued due to toxic side effects. The anticancer agents vincristine and vinblastine, from Cantharanthus roseus, are other notable examples.


• Tropane alkaloids. Hyoscyamine, from Atropa belladonna, is an anticholinergic agent. It has also been used to dilate the pupil of the eye for optical examinations.


• Xanthine alkaloids. These are the most widely known and used alkaloids, and include caffeine from tea (Camellia sinensis), coffee (Coffea arabica) and chocolate (Theobroma cacao), which is known to be beneficial to health in small amounts and detrimental in large amounts. Cocoa also contains theobromine and tea contains theophylline and theobromine, both of which are purine alkaloids.

















Terpenes


Terpenes are widespread in the plant kingdom. There are many different types:




• Monoterpene hydrocarbons. Monoterpenes have a 10-carbon structure. They are major constituents of volatile oils and often have antimicrobial properties. Examples include limonene (lemon, caraway, peppermint and thyme) and alpha-pinene (rosemary, lemon, fennel and eucalyptus).


• Sesquiterpene hydrocarbons. Sesquiterpenes have a 15-carbon structure. They are also major constituents of volatile oils and are broadly antimicrobial and insecticidal. Subclasses include alcohols (linalool from lavender, menthol from peppermint), phenols (linalool from lavender), phenols (thymol from thyme, carvacrol from oregano), aldehydes (citronella from citronella), ketones (menthone from peppermint, thujone from wormwood), ethers (anethole from fennel) and esters (methyl salicylate from wintergreen).


• Diterpene hydrocarbons. Diterpenes have on average a 20-carbon structure and so are much denser molecules, with higher boiling points, than other hydrocarbons. They are often associated with volatile oils (oleoresins), gums (gum-resins) or with both (oleo-gum-resins) (Evans 2002). Examples include guaiacum resin obtained from Guaiacum officinale and gum-resins from frankincense (Boswellia serrata).

















Glycosides


Glycosides are composed of two parts: the glycone (sugar molecule) and the aglycone (non-sugar molecule). The aglycone may be a terpene, a flavonoid or potentially any other natural compound (Heinrich et al 2004). Below are the most common classes:




• Triterpene glycosides. These may also be called saponins. They are a diverse group and exert many different effects on the human body. Depending on their structure, they may be anti-inflammatory (aescin from horse chestnut) or expectorant (senegin from snakeroot), or may demonstrate steroidal effects (glycyrrhetic acid from licorice, diosgenin from wild yam).


• Glucosinolates. Also called mustard oil glycosides, these important compounds are found in the Brassicaceae family of vegetables, such as broccoli, mustard and horseradish. They are topically mildly irritant and have digestive, circulatory and anticancer properties when ingested.


• Cardiac glycosides. These glycosides have a specific action on heart muscle. They are steroidal in structure and are related to steroidal saponins and phytosterols. A number of herbs contain cardioactive glycosides, including lily of the valley (Convallaria majus) and foxglove (Digitalis spp). Digoxin and digitoxin are naturally occurring compounds in digitalis, and digoxin is commonly used in drug form for heart failure.


• Anthraquinone glycosides. These compounds have osmotic and stimulant effects in the lower bowel and therefore have laxative properties. Examples of herbs that contain these compounds include cascara (Rhamnus purshiana), senna (Cassia senna), aloe (Aloe vera) and rhubarb root (Rheum palmatum).








Clinical note — German Commission E


The German Commission E is a German government regulatory agency composed of scientists, pharmacists, toxicologists, physicians and herbalists. It has produced a series of monographs based on the available scientific evidence, as well as evidence from traditional use, case studies and the experience of modern herbalists. These monographs are considered to provide authoritative information on herbs, as well as approved indications, contraindications, side effects, interactions, doses, and so on.























Chemotherapeutics Versus Herbalism


In practice, drugs and herbs are prescribed quite differently. Drug prescription is often based on the results obtained from clinical trials that measure the effects in populations and use averages to predict outcomes. Investigation and usage is based on the Western medical model and is replicated in almost identical ways by each practitioner who uses this system. By contrast, the same herb may be understood and prescribed in distinctly different ways by different practitioners, depending on the prescribing system being used, with an emphasis on individual prescribing. For example, in Chinese medicine, a herb such as andrographis (Andrographis paniculata) is used to clear ‘heat’ from the blood, because it is considered to be a ‘cold’ herb, whereas in Western herbalism, it is used to boost immune function and treat the common cold. Further, traditional herbal practice entails combining a number of herbs into a prescription that is tailored to the individual. This customised approach to herbal prescribing is guided by the underpinning paradigm of herbal practice — holism and vitalism. This philosophical basis is lost when herbs are viewed as vehicles for one or two active components or with the increasing cultural emphasis on self-prescribing.


Not only are herbs described and prescribed differently by different medical systems, the properties of herbal medicines are often defined using unique terms not found in drug pharmacology. These properties have traditionally been classified into herbal actions. Thus herbs that relax the gastrointestinal tract and reduce flatulence may be described as carminatives, or those that stimulate bile flow as cholagogues. These actions may be due to particular chemical constituent groups found within the herb or some other property of the herb. Throughout this book, terms specific to herbal medicine and not generally used in drug pharmacology are explained in Clinical notes.


In contrast to pharmaceutical medicine, the evidence available to support herbal medicines originally comes from traditional sources, and scientific investigation has only recently been added. Over the past two to three decades there has been an exponential increase in the amount of scientific research being conducted on herbal medicines, chiefly in Europe and Asia, where there are fewer political, economic and regulatory reasons for rejecting traditional medicines. For some herbs there is now sufficient clinical trial evidence to enable meta-analyses to be performed. For many of the popular herbs available over the counter, clinical trial evidence is now being published that can be used to further clarify and determine their place in practice. For others, research may still be in its infancy, with only in vitro testing or testing in experimental models having been conducted so far. Although a general lack of resources, infrastructure, government funding and financial incentive for companies to invest in non-patentable medicines has slowed down investigation, great public popularity continues to fuel further study. Despite the limitations of randomised controlled trials in evaluating complex interventions characterised by traditional herbal practice (Evans 2008), data collections such as the German Commission E monographs are widely cited as gold-standard references, because they use a combination of traditional and scientific evidence to interpret data and make recommendations.














Product Variation and Standardisation


The chemical complexity of herbal medicines is compounded by the variation that occurs in their production, which starts with the quality of the original plant material. This may be influenced by the identification methods used (and any misidentification or contamination), genetic variability in the original cultivar and the growing conditions, including the soil type, geographical location, aspect, altitude and climate. Other factors further modify a herb's purity and quality, such as growing techniques (for example, wild harvesting, or organic or conventional farming methods), the timing and method of harvesting, drying, processing and storage, as well as the extraction techniques and solvents used. There are therefore numerous factors that determine the compositional profile of a given herbal extract, and attempts to ensure batch-to-batch consistency are confounded by the inherent chemical complexity of the herb and the natural variations that occur.


As a consequence, clinical research is never simply done on a herb itself. Rather, research must be done on a particular herbal preparation at a specific dose, and the evidence for the efficacy of herbal preparations must be related back to the preparation used in the research. The results of clinical trials are therefore only relevant to the specific herbal preparation that has been tested, at the specific dosage, dose form and route of administration used in the actual trial and cannot necessarily be used to support the use of other extracts or doses of the same herb. The challenge for manufacturers and clinicians, then, is to reproduce a particular preparation, administer it in the proven doses and achieve the expected result. More commonly in practice, herbs are used in variable ways, with different preparations, at a range of doses, and in combination with other herbs or treatments. It is thus hard to guarantee outcomes, either beneficial or adverse, based solely on controlled clinical trials.
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