How far should herb-drug interactions concern herbal practitioners?


Chapter 1: Introduction

It has been argued that conventional drugs can interact with herbal medicines (Sørenson, 2002).  Such interactions can harm the patient, causing toxic side effects or making medications ineffective. 

Current circumstances make interactions likely.  The market for over-the-counter herbal products is expanding rapidly (Barnes, 2002): more people are taking more herbs.  The number of prescriptions issued through the NHS is rising (Prescriptions Pricing Authority, 2003) – more people are taking more pharmaceutical drugs. Furthermore, many of those who use both orthodox and herbal medicines do not tell their doctors about their use of herbs (Miller, 1998).

This mixed medicine is a relatively new phenomenon.  Until 1950, only the minority had easy access to doctors and hospitals: the poor relied largely on home remedies, often herbal, and when these failed, many consulted herbalists rather than doctors (Mills, 1993).  These people could not afford a dual system of healthcare that could produce drug-herb interactions.  Even if they could, the range of pharmaceuticals available was limited (Le Fanu, 1999).   Now, this has changed.  There is a huge range of pharmaceutical drugs that patients may take continuously for many years: drugs to control epilepsy, reduce blood pressure or prevent pregnancy, and countless others.   Adding herbal remedies increases the likelihood of producing toxic side-effects or reducing therapeutic effectiveness. 

The quantity of papers published on the subject of herb-drug interactions demonstrates that doctors and pharmacologists are becoming increasingly aware of the issue, and it is important that herbalists are also well informed.   More and more of our patients are likely to be taking more and more pharmaceuticals: safe practice requires that we are able to take this into account in our prescribing as competently, and as automatically, as we do their symptoms. 

We hear a lot about interactive herbs – St John’s Wort (Hypericum perforatum) is well known to the medical profession (Sørenson, 2002), and there is considerable research into others.  This is useful for those prescribing pharmaceuticals, who need to know which herbs might interact with the drugs they prescribe.  However, herbalists need instead to know which pharmaceutical drugs are likely to interact with herbs: when a patient’s drug history is likely to be a factor in formulating a herbal prescription.  

Information was obtained initially from review papers on herb-drug interactions, and subsequently by finding case reports and other materials referenced in those review articles.  

In the following chapters I will discuss:

· the pharmacological mechanisms by which interactions can arise;

· the pharmaceutical drugs most likely to interact with herbal remedies; and

· which patients are most at risk of harm from herb-drug interactions.

From this I shall draw conclusions as to how best herbalists can respond to the issue of herb-drug interactions.

Chapter 2: Mechanisms of interaction

Perhaps it would be a good idea to begin by stating the obvious; for a drug-herb interaction to occur, a patient must take both a drug and a herb. The nature of the interaction then depends on the pharmacological actions, dosage and timings of each. Interactions can be classified as either pharmacodynamic or pharmacokinetic (BNF, 2002).  These are discussed in turn below.

Pharmacodynamic interactions

These are interactions where the effects of one drug are changed by another at the site of action (Kumar and Clark, 1998).  They may be due to competition at receptor sites, or occur between drugs acting on the same physiological system. The result may be to increase the action, if the two drugs have the same action, or to reduce it, if one is an antagonist for the other (Luty and Harrison, 1997). Pharmacodynamic interactions are reasonably predictable: they occur to some extent in all patients receiving the interacting combination.  Further, if one pharmaceutical drug interacts in a particular way, it can be assumed that others from the same family of drugs will have similar interactions (BNF 2002).

Pharmacokinetic interactions

These occur when one drug alters the absorption, distribution, metabolism or excretion of another (Luty and Harrison, 1997).  They are less predictable than pharmacodynamic interactions, often affecting only a small proportion of patients. Pharmacokinetic interaction by one drug in a family does not predict that others from that family will interact similarly.  The most important pharmacokinetic mechanisms are described below.

Absorption of a drug may be affected, altering the effectiveness or toxicity of a drug: this is particularly true for those drugs where a toxic reaction occurs at only slightly higher doses than those needed to achieve the therapeutic effect, and where a slightly lower dose is ineffective.

Metabolism of drugs, and hence their bioavailability
, can be affected by drug interactions involving the Cytochrome P450 (CYP-450) enzyme system in the small intestine and liver. After oral administration, most drugs pass more or less intact through the stomach and into the small intestine, the main site of absorption of food.  Once absorbed into the gut wall, they go through first pass metabolism by CYP-450 enzymes. A proportion of the drug will pass intact, however, into the portal circulation.  This brings it to the liver, where CYP-450 enzymes await it in the hepatocytes, and metabolise a further proportion.  What remains intact is then released into the systemic circulation from which it can reach its site of action.

With pharmaceutical drugs, the proportion metabolised at each stage, and hence the drug’s eventual bioavailability following oral administration, is known.  For example, 30% of felodipine, a calcium channel blocker, passes into the portal circulation unmetabolised, and only 15% onto the systemic circulation (Dresser et al 2000).

An interaction can occur where a second drug either increases or decreases the activity of these enzymes.  Where activity is increased, a lower proportion of the first drug will reach the systemic circulation intact and so its action is reduced.  If enzyme activity is decreased, a greater proportion reaches the systemic circulation and may lead to toxicity (Luty and Harrison, 1997).  Hypericum perforatum is understood to increase the activity of some of these enzymes, thus accelerating the clearance of many drugs, and so reducing their effect.

Other mechanisms of interaction are via effects on plasma protein binding, and by affecting renal excretion: two drugs sharing the same active transport mechanisms in the proximal tubule of the nephron will compete for excretion.  This may lead to reduced excretion, and so higher plasma concentrations, of one or both drugs (BNF, 2002).

The likelihood of a pharmacokinetic interaction occurring depends as much on patient as it does on the drugs.  Some important factors (e.g. age) may be known, but others, particularly renal and hepatic function, may not (BNF, 2002). 

The herbal practitioner can work with what is known: the patient’s drug history (is there anything that could interact?), and their knowledge of the patient, from the case history (is there anything about this patient that makes interactions likely?). From the answers to these questions, it should be possible to formulate a prescription that minimises the risk of interactions, while being aware of the types of interaction that may occur.

Chapter 3: Orthodox drugs likely to interact with herbal medicines

There are two situations in which a herbalist should automatically consider the possibility of herb-drug interactions.

The first is where the patient is seeking treatment for a condition which is already being treated with pharmaceutical drugs. Often, double treatment like this is in the patient’s interests.  The actions of herbs can be quite different from those of the pharmaceutical drugs, and the two may act synergistically.  For example, Mills and Bone (2000) report a clinical trial in which hawthorn (Crataegus spp) was found to improve the efficacy of orthodox treatments for heart disease.

However, some herbs may have similar actions to the pharmaceutical drugs, raising the possibility of pharmacodynamic interactions.  For example, concurrent use of Hypericum perforatum and Selective Serotonin Reuptake Inhibitors (SSRI’s) has been reported as a cause of serotonin syndrome (Izzo and Ernst, 2001).  It has been established that one of Hypericum’s constituents, hyperforin, inhibits reuptake of serotonin.  Taking both may therefore lead to excessive levels of active serotonin (Izzo and Ernst, 2001).

The second situation is where the patient is stabilised on drugs with a narrow therapeutic index.  With such drugs, the difference between the therapeutic dose and the toxic dose is small, and a slight drop below the therapeutic dose renders the drug ineffective (Kumar and Clark, 1998).  This is where pharmacokinetic interactions are most likely to occur and may pose a considerable threat to the patient’s health.

The drugs most likely to interact harmfully with herbs are discussed below.  They include:

· drugs with a narrow therapeutic index (list from University of Kentucky drug information centre 2002);

· drugs that require careful control of dosage (BNF, 2002). 

Drugs that are unlikely to be used outside a hospital setting (e.g. general anaesthetics), and those administered only as topical applications have been excluded.

Warfarin

More interactions have been reported for the anti-coagulant warfarin than for any other prescription medicine (Heck et al, 2000): Fugh-Berman and Ernst (2001) found the same to be true of herb-drug interactions.  Any interaction that increases plasma concentrations of warfarin creates the risk of haemorrhage (BNF, 2002), while a drop in plasma concentrations produces a danger of clotting (Kumar and Clark, 1998). Herbs proposed to interact with warfarin are listed in the box below.  However, firm evidence of interaction is not plentiful.

The best evidence of interaction is from well-documented case reports (see Appendix 1 for notes on documentation). Fugh-Berman and Ernst (2001) find such evidence only in single reports concerning Angelica sinensis, Salvia miltiorrhiza and Panax ginseng. 

Harkness and Bratman (2003) and Heck et al (2000) suggest that warfarin may interact with Ginkgo biloba.  Heck et al state, however, that they have found no case reports: Fugh-Berman and Ernst (2001) cite one report of haemorrhage attributed to the interaction of warfarin and Ginkgo, but conclude that report does not provide clear evidence of interaction.

Yue et al (2000) briefly report seven cases where the effectiveness of warfarin was reduced in patients taking Hypericum perforatum concurrently.  They give too little detail to provide firm evidence, but it is plausible that Hypericum would increase the clearance of warfarin, thus reducing its effect,  by induction of CYP-450 enzymes.

Fugh-Berman and Ernst (2001) cite two reports of interaction between warfarin and Allium sativum (garlic), although they consider these unevaluable.  Heck et al (2000) raise concerns based mostly on the reported anti-platelet action of garlic, which might reasonably be expected to have an additive effect with warfarin.  Similarly they suggest that Melilotus officinalis, Tanacetum parthenium and Zingiber officinalis could interact with warfarin to increase the risk of bleeding: based on   current understanding of the pharmacological actions of these herbs, these cautions are reasonable. However these are potential interactions: to date there are no published case reports of such adverse events. 

The cautions of Heck et al (2000) against the use of salicylate and coumarin containing herbs appear less soundly based. Their suggestion that salicylates might interact with warfarin appears to be based on an antiplatelet action like that of aspirin. Meier and Liebi (1990), however, state that salicylates other than aspirin have no effect on blood clotting, and that they would not be expected to interact with anticoagulants.  The caution against coumarin containing herbs arises because warfarin is a coumarin, dicoumarol.  However, unlike dicoumarol, the coumarins in most medicinal herbs have no significant anticoagulant action unless given in very high doses.  The exception to this is Melilotus officinalis, from which dicoumarol was originally extracted (Mills and Bone, 2000).

It is not just medicines that can alter warfarin’s effectiveness. Hawk and Havrda (2002) found that stressful events increase risk of bleeding. Penning-van Beesta et al (2002) found that patients stabilised on warfarin were at increased risk of bleeding if they 

· had a low body mass index/lost weight;

· were inactive (important in frail, elderly patients);

· had never smoked;

· decreased their alcohol intake;

· went on holiday;

· increased their intake of fatty foods; 

Conversely, foods rich in Vitamin K, such as liver, green leafy vegetables and soya, may reduce the effects of warfarin, as may chargrilled meats and smoking (Sørensen, 2002); Cambria-Kiely (2002) reports single case history in which soya milk was associated with increased risk of clotting.

Thus warfarin may be sensitive to many changes in the patient’s regime, including starting herbal medicines.  Once stabilised on warfarin, a patient’s dosage will effectively have been tailored to their existing medications, diet and other circumstances, and any changes need to be made cautiously and gradually.  For example, since increasing the intake of fatty foods increases the risk of bleeding, it is reasonable to expect that reducing fat intake will increase risk of clotting, so even the usual ‘healthy eating’ advice must be given with caution. The BNP (2002) states that patients taking on warfarin should be monitored at least every 12 weeks once stabilised, and much more frequently before that. The herbalist should be aware of the patient’s latest INR (see appendix 4) before prescribing. If this was not taken recently,  it may be prudent to delay dispensing until the patient has been for monitoring and can provide an up to date reading.

Cardiac glycosides, quinidine

Digoxin and digitoxin are cardiac glycosides, used to treat heart failure and arrhythmias.  They have a narrow therapeutic index (BNF, 2002).  Patients taking these drugs should not be given any herb containing cardiac glycosides: Convallaria majalis, Urginea maritima, and Adonis vernalis, as this would result in overdose.  Conversely, a pharmacokinetic study found that Hypericum perforatum could potentially lower plasma digoxin levels, compromising therapeutic effectiveness (Izzo and Ernst, 2001).

Quinidine is used to treat tachycardia and arrhythmia.  It too interacts with cardiac glycosides (BNF, 2002) and so, again, herbs containing these should not be used.  In addition, the BNF emphasises that it can interact dangerously with any anti-arrhythmic drug.  Given the potential seriousness of an interaction, even such herbs as Crataegus spp. and Leonurus cardiaca might be best avoided.

Anti-epileptics – Carbamazepine, Phenytoin, Phenobarbitol, Primidone, Sodium valproate

This is another group of highly interactive drugs (Luty and Harrison, 1997), which have notably toxic side effects (BNF, 2002).  

The antiepileptics interact with each other, as well as with other drugs (BNF 2002), because most strongly induce hepatic enzymes, except sodium valproate, which inhibits them (Luty and Harrison, 1997).  Control of epilepsy by antiepileptic drugs is a matter of fine balance which may be all too easy to disturb, especially where two or more drugs are being used.

Interactions between herbal medicines and antiepileptic drugs have two possible outcomes: they may undermine control of the epilepsy by reducing the effect of the drugs, or they may lead to the appearance of toxic side effects – most commonly sedation, rashes and blood dyscrasias (Luty and Harrison, 1997) – if metabolism is inhibited, resulting in overdose.

Spinella (2001) suggests that herbal stimulants and cognitive enhancers could potentially induce seizures in patients previously stabilised on epilepsy medications.  Ginkgo biloba appears to be the most likely: he quotes seven case histories from the US Adverse Event Reporting System, but finds no certainty that Ginkgo was causal in these cases.  Granger (2001) reports two case histories of elderly patients with stabilised epilepsy suffering seizures while taking Ginkgo.  While concluding that Ginkgo was the precipitating cause of their seizures, however, the author observes that:

“Those most likely to take Ginkgo biloba are elderly people with dementia, often already on medication known to lower seizure threshold.  This group has a higher incidence of epilepsy.” (p524)

Spinella (2001) further counsels caution in the use of Ephedra sinica and Panax spp.  as there is some weak evidence that they may prolong seizures.  He also argues that Hypericum perforatum may be expected to interact with orthodox epilepsy medications because of its effect upon the CYP-450 enzyme system.  However, to date there are no case reports of interactions with Hypericum, Ephedra or Panax, so these remain potential interactions only.

Any sedative herb, for example Valeriana officinalis, has the potential for an additive interaction with antiepileptics, most of which are sedating (Luty and Harrison, 1997).

Immunosuppressants – ciclosporin and tacrolimus

These drugs are most commonly used to prevent rejection of transplanted organs.  They are also used in severe atopic eczema, and ciclosporin is given in some cases of psoriasis and rheumatoid arthritis (BNF, 2002).

Ciclosporin is difficult to administer effectively.  Plasma concentrations must be held within a narrow range to achieve effective immunosuppression without excessive toxicity.  However, bioavailability varies significantly between patients, ranging from less than 5% to around 90%.  This is believed to be due to variations in the CYP-450 3A4 subfamily of enzymes that metabolise ciclosporin.  It has been found that administration of a 3A4 inhibitor concurrently with ciclosporin significantly increases its bioavailability (Ducharme et al, 1993).

From this we can infer that concurrent administration of a substance that increases the activity of 3A4 can be expected to reduce the bioavailability of ciclosporin.  Hypericum perforatum is just such a substance (Izzo and Ernst, 2001), and there are several well-documented case reports of interaction (Fugh-Berman and Ernst, 2001).

No information was found regarding herb-tacrolimus interactions. However, tacrolimus is metabolised by CYP-450 3A4 enzymes, and Christians et al (2002) find that case reports of its drug interactions overlap almost exactly with those of ciclosporin.

The interactions reported between ciclosporin and Hypericum all involve ciclosporin’s use to prevent rejection of transplanted organs,  where failure of the drug could be life threatening.  Where the drugs are used to treat skin conditions or arthritis, however, different considerations apply.  Any herb that might reduce clearance of the drugs is to be avoided, as increased plasma concentrations could lead to toxic side effects.  However, herbs that increase clearance, if strongly indicated, may be warranted.  In this case, the patient must be advised to discontinue the herbal medicine if symptoms become intolerable.

Lithium

Lithium is used to treat mania, bipolar and recurrent unipolar depression (BNF, 2002).  It is highly toxic: long term use at therapeutic dosages can cause thyroid and renal impairment (Luty and Harrison, 1997) and mild cognitive and memory impairment (BNF, 2002).  In overdose – just 1.5 times the upper therapeutic dose – it can be fatal.

Lithium is eliminated by the kidneys: because of its toxicity its proper elimination is vitally important.  Its excretion is dangerously reduced by pharmaceutical diuretic drugs (BNF, 2002).  Harkness and Bratman (2003) suggest that herbal diuretics should therefore also be regarded as having the potential to interact with lithium.  They cite one case history where a combination preparation of diuretic herbs may have lead to lithium toxicity.  

The actions of herbs described as diuretic are not well understood.  However, it is likely that they act by increasing blood flow to the kidneys rather than by affecting transport mechanisms within the nephron like pharmaceutical diuretics (Mills and Bone, 2000).  Indeed, many diuretic herbs, for example Solidago virgaurea, are considered by herbalists to be kidney tonics, and could be useful in supporting the kidneys during exposure to the nephrotoxicity of lithium.  However, given the toxicity of lithium, any change to a patient’s medications warrants vigilance from patient and practitioner to ensure that no ill-effects ensue.

Anti-viral treatments for HIV and AIDS

Avoiding adverse herb-drug interactions creates particular difficulties in treating patients with HIV and AIDS.  The drugs used to treat HIV/AIDS, known collectively as the anti-retrovirals, are listed in the box below.  

There are three categories, and the types and mechanisms of interactions vary between the categories.  Combinations, from one or more categories, have been found to work more effectively than single drugs (Kumar and Clark, 1998), and the resulting cocktail increases the difficulty of anticipating interactions.

The only serious interactions noted for the Nucleoside-analogue Reverse-Transcriptase Inhibitors (NRTI’s) are with other NRTI’s (BNF, 2002): they do not appear to present particular difficulties. 

The Non-Nucleoside-analogue Reverse-Transcriptase Inhibitors (NNRTI’s) are more problematic.  They are metabolised via CYP3A enzymes (Kumar and Clark, 1998), and according to the BNF (2002) interact with Hypericum perforatum to reduce plasma concentration.  The BNF (2002) further states that grapefruit juice increases plasma concentrations of efavirenz. However, no case reports or specific studies relating to these interactions were found.  

The protease inhibitors work synergistically with the other two groups, and are known to have clinically significant interactions with the CYP-450 system (Kumar and Clark, 1998).  All the drugs in this group therefore present considerable potential for interactions, and, like the NNRTI’s, commonly have toxic side effects at therapeutic doses (BNF, 2002).

Henderson et al (2002) quote a pharmacokinetic study which found that Hypericum significantly reduced plasma concentrations of indinavir in all participants.  The BNF (2002) notes interactions specifically between Hypericum perforatum and each of the protease inhibitors except lopinavir. 

A study in healthy volunteers found that garlic significantly reduced plasma concentrations of saquinavir (Piscatelli et al, 2002).  The authors conclude that patients should exercise caution when combining garlic with saquinavir when used as a sole protease inhibitor.  However, as saquinavir is recommended to be combined with ritonavir to improve its bioavailability (Kumar and Clark, 1998), this scenario may not be  common.

Given the tendency of the protease inhibitors to interact with other substances, it is useful to consider known interactions with other pharmaceutical drugs.  Several of the protease inhibitors interact with diazepam, causing prolonged sedation and respiratory depression (BNF, 2002): herbs with a strongly sedating action may be best avoided.

Oral Contraceptives

Murphy (2002) states that all oral contraceptives are metabolised by CYP-450 enzymes. She cites case reports of contraceptive failure occurring when oral contraceptives were taken concurrently with the known CYP-450 inducers phenobarbital, carbamazepine and phenytoin. There is therefore potential for an interaction with Hypericum perforatum, the most serious outcome being unwanted pregnancy.

There are several case reports of women becoming pregnant while taking both oral contraceptives and Hypericum.  Schwarz et al (2002) report five cases in Germany.  The Swedish Medical Products Agency (2002) report two cases, but state only that the “effects of the contraceptive pill were reduced by concomitant use of Hypericum, allowing pregnancy to occur” (my translation).  These two, with seven UK cases, are discussed by Henderson et al (2002), but the only details given for each case are the type of oral contraceptive and the duration of use of both that and Hypericum.  None of these cases is reported in sufficient detail to provide persuasive evidence that the pregnancies were in fact due to an interaction between oral contraceptives and Hypericum, and not to some other factor (see Appendix 1 for criteria).

Murphy (2002) comments on the difficulties of establishing causality.  She notes there are few reported cases, and that the number of women using both oral contraceptives and Hypericum is unknown.  Even with perfect patient compliance, oral contraception fails occasionally (less than one case per hundred woman years) (Kumar and Clark, 1998). Thus, it is possible that these few reported cases fall within that failure rate rather than having any further causality.  The cases as reported do not indicate how thoroughly other possible causes of contraceptive failure were ruled out.  In a study of US women having abortions, Jones et al (2002) found that 76% of pill users surveyed admitted to inconsistent use around the time of conception.

Murphy (2002) further notes that no studies have found an interaction between Hypericum and oral contraceptives.  Therefore, while the interaction is theoretically possible, its existence has yet to be demonstrated. 
Conclusions
This is not intended as an exhaustive list of herb-drug interactions.  The drugs discussed are merely those most likely to interact with herbal remedies.   Warfarin is the most prone to interactions and so most problematic for the herbalist.  However, care is needed when prescribing for any patient stabilised on long term orthodox medication.

Chapter 4: Patient characteristics affecting herb-drug interactions

There is a third player in every drug-herb interaction – the patient. The patient is the most variable factor of all, whose characteristics will determine, to some extent, the intensity of the interaction, and possibly even whether it has any appreciable effects at all.

However, certain characteristics increase the likelihood of interactions, and should always be taken into account:

· age;

· ethnicity; 
· health status;

· diet; and

· quality of orthodox healthcare.

These will be dealt with in turn.

Age

The initial evaluation of the safety and efficacy of pharmaceutical drugs is generally done using subjects aged between 18 and 65.  Yet children and elderly people metabolise drugs differently, and appropriate dosages may be difficult to calculate (Kumar and Clark, 1998).  It follows, then, that these groups are at greater risk than others of adverse drug reactions.

Lewis et al (2001) found that the youngest children are most likely to suffer adverse reactions to drugs.  Moore et al (2002) find that adverse drug reactions are a ‘significant cause of death and injury’ in the under 2’s, and highlight the importance of exposure to drugs via the mother. 

In practice though, the greater concern is for elderly patients.  Adverse drug reactions as a whole are more common the older the patient, being reported for around 3% of patients aged 10-20, but rising to 20% in the over 80’s (Kumar and Clark, 1998).  Metabolism of drugs alters with age, and in particular:

· hepatic clearance is reduced;

· renal function and hence excretion is diminished; and

· reduced blood albumin lessens protein binding of some drugs, notably warfarin.  Warfarin is heavily protein bound, and so smaller doses of warfarin are required in older patients (Raza and Mohaved, 2002).

These changes are progressive, so that patients stabilised on long term drug therapy may gradually develop side effects on doses which they had previously tolerated well.  Herbalists need, therefore, to be aware that older patients’ symptoms could be the result not of any pathology, but of medications that they have been taking for some time and that did not originally cause unwanted side effects.  This underlines the need for a thorough examination of the drug history.

Ethnicity 

The readiness with which various substances are metabolised can vary between ethnic groups (Rogers et al, 2002), affecting the likelihood of individuals experiencing adverse reactions to drugs.  Part of this variability is ascribed to different forms of CYP-450 enzymes: different variants of the enzymes are more prevalent in some ethnic groups than in others.

Variations may either increase or decrease drug metabolism.  Where metabolism is increased, normal doses of drugs may be ineffective.  Where it is decreased, the likelihood of toxic side effects is increased. 

Appendix 2 summarises significant known interethnic variations in CYP enzymes, and the most common drugs affected.  Effects can be significant: Ingelman-Sundberg et al (1999) cite one case of a poor metaboliser who needed only one tenth the usual dose of warfarin. 

Deficiency in CYP 2D6 activity was found to be 7-10 times more common in Caucasians than Asians (Poolsup et al, 2000).  Denham et al (2002) suggest that CYP2D6 deficiency may have been one factor contributing to hepatotoxicity reported in individuals taking kava (Piper methysticum) preparations in Europe: there are no reports of adverse reactions from its traditional use by Polynesians. 

Health status

The patient’s medical condition may increase the likelihood of an interaction (Kumar and Clark, 1998). In particular, liver disease (BNF, 2002, Appendix 2), and renal impairment (BNF, 2002, Appendix 3) can predispose a patient to interactions by affecting metabolism and/or excretion. 

In liver disease, the main cautions are that:

· potential interactions with warfarin are increased.  Clotting factors are synthesised in the liver, and this may be reduced in liver disease (BNF, 2002).

· where liver disease compromises blood flow to and from the liver, blood may be shunted from the portal circulation directly into the systemic circulation without passing through the liver at all.  As a result, toxic substances that would normally be removed by the liver can enter the systemic circulation unchecked and may reach the brain (Kumar and Clark, 1998).  Where this occurs, anxiolytic or hypnotic drugs, even in small doses, can induce coma (BNF, 2002). 

Patients with renal disease are more than twice as likely than others to suffer adverse drug reactions generally (Kumar and Clark, 1998).  Plasma protein binding of drugs may be reduced so that lesser doses are needed, and normal therapeutic doses may become toxic.  There is also reduced excretion via the kidneys, so that concentrations of toxic drug metabolites can build up, leading to adverse reactions.  Impaired renal function may go undetected for a long time, particularly in elderly patients (Kumar and Clark, 1998).  Herbalists can protect their patients from this risk by routinely performing urinalysis, at the first appointment but also periodically for elderly patients receiving long term care.

Diet

Herbalists frequently give their patients dietary advice.  Foods, as well as herbal remedies, can interact with orthodox medicines, and this needs to be taken into account (Sørensen, 2002).

Grapefruit juice has been found to inhibit CYP 3A4 enzymes, and can thus react with numerous medications  (Bailey et al, 1998) to increase the availability of the active drug. A list of drugs known or predicted to interact with grapefruit juice is given at Appendix 3.  Patients taking these drugs should be advised either to avoid grapefruit juice or to consume the same amount every day: variations in intake could make safe and effective dosing of such drugs impossible.

Fat rich food has been found to reduce the absorption of tacrolimus (Bekersky et al, 2001), the anti-tubercular drug cycloserine (Zhu et al, 2001) and indinavir, while increasing bioavailability of saquinavir (Sørensen, 2002).  Conversely, a high fibre diet can reduce absorption of antidepressants and digoxin (Sørensen, 2002), a consideration when prescribing bulk laxatives.

Smoking has been found to reduce verapamil concentrations:  Fuhr et al (2002) recommended that dosage take smoking habits into account.   

The patient’s health care

Regular monitoring of patients taking drugs over long periods is very important.  Patients taking any long term orthodox medication should be seeing their doctor regularly.  A patient who is able to request repeat prescriptions indefinitely, without ever seeing the doctor, is not receiving appropriate care and so is at increased risk of adverse reactions and interactions.

Polypharmacy is a risk factor for adverse drug interactions (Kumar and Clark, 1998), the risk increasing with every additional drug.  Thus a already patient taking several medications may be more likely to suffer an interaction when herbal medicine is introduced.

Almost all case reports of interaction relate to patients taking single herbs, often without the knowledge of their doctors. Patients under the care of a professional herbalist are in a very different position, as they are likely to be taking mixture of small quantities of several different herbs, rather than larger doses of one herb.   Further, provided herbalists take a thorough drug history, our patients have the benefit of a health professional with the full picture of their prescribed medications. 

Conclusions

The patient is the most unpredictable factor when it comes to herb-drug interactions. Most herb-drug interactions are pharmacokinetic and so by their nature unpredictable – the patient must be warned to watch for likely effects, and the herbalist must be careful to ask the appropriate questions, and change a prescription if appropriate.

5: Conclusions

Herb-drug interactions do exist and can pose a threat to our patients’ health.  However, provided herbalists are aware of possible interactions, and know what orthodox medications their patients are taking, the real risk to patients is very slight.

Pharmacodynamic interactions, where herb and drug directly affect one another, have not been covered in detail, because they should not be a great risk.  Herbal and orthodox practitioners generally have rather different prescribing strategies, and thus seek different actions from medicines, so that additive interactions, a problem with self-prescribed herbal remedies, are less likely to occur with professional herbal prescribing.

The greater risk is of pharmacokinetic interactions for patients stabilised on long term medications.  Chapter 3 discusses herbs to be avoided, or used with caution, for patients taking particular drugs.  Even when these are avoided, however, the potential for interaction still exists, and both herbalist and patient need to be alert for the likely symptoms of interaction.

With dietary advice, it is important to avoid sudden changes.  Reducing fat intake, increasing fibre and eating more vegetables could all affect the actions of long term medications.  Changes need to be gradual, and also need to be recorded, so that the precise cause of any adverse effect can be identified. 

Undetected renal impairment is common, especially in the elderly (Kumar and Clark, 1998) and increases the risk of adverse drug reactions. Herbalists can guard against this by routinely performing urinalysis.

The relationship between herbalist and patient is one of the most important tools at our disposal.  A herbal consultation allows time for a full drug history to be taken, possible effects of interaction discussed, and to ensure that the patient understands the importance of untoward signs and symptoms, and what to do if they occur.  Later on, there is time for careful questioning to ensure that no adverse effects have occurred. Provided, then, that herbalists ensure they are aware of the orthodox medications their patients are taking, and act sensibly to avoid the most obvious risks, herb-drug interactions should pose little threat to our practice.
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Appendix 1

Evidence of herb-drug interactions

Evidence of herb-drug interactions varies in quality and reliability.  There are three main sources.

Case reports

When a patient taking a drug and a herb experiences unwanted effects, the case report should demonstrate that a herb-drug interaction was the most likely cause.  Not all case reports provide sufficient information for this.

Fugh-Berman and Ernst (2001) assess the quality of case reports of herb-drug interactions by awarding one point each for adequate documentation of:

· Patient history, including age, sex and medical conditions;

· Concurrent conditions or medications associated with the adverse event;

· Concomitant medications;

· Substances alleged to have interacted;

· Exclusion of obvious alternative explanations;

· Chronology;

· Time sequence of substance administration to adverse event;

· Description of adverse event;

· Effects ceasing on stopping the drug;

· Effects recurring on rechallenge.

Reports scoring 8-10 are considered likely interactions, 4-7 possible, and 0-3 unevaluable for lack of information. 

Studies in healthy volunteers

Plasma concentrations of a drug in healthy volunteers are measured when they take the drug alone, and then with the herb.  If plasma concentrations of the drug are significantly altered, this provides evidence of a potential interaction.  However, it is less persuasive than good case reports, as effects in healthy volunteers may not be identical to those in people who are ill.

Proposed interactions based on known pharmacology

This is the least persuasive evidence of all, as it is not based on observations in vivo.  It may supply cause for caution, but may never actually translate into adverse events.


Appendix 2

Ethnic variations in drug metabolism due to CYP450 enzyme variation

There is a higher than average incidence of these variations in the ethnic groups shown.

	Enzyme subfamily
	Effect of variation
	Ethnic group(s)
	Drugs affected

	CYP 2C9
	Reduced metabolism
	Asians(1)
	Warfarin

Phenytoin

NSAIDs

	CYP 2C19
	Reduced metabolism
	Asians
	Diazepam

	CYP 2D6
	Reduced metabolism
	Black Africans(2)

Caucasians (4)
	Antidepressants

· MAOI’s

· SSRI’s

Anti-arrhythmics

	CYP 2D6
	Increased metabolism
	Ethiopians, Saudi-Arabians and Mediterraneans
	Nortryptiline

Morphine

Codeine(3)


(1)‘Asians’ refers to Chinese and related groups

(2) Studies of Zimbabweans and black residents of Los Angeles

(3) Codeine is metabolised to morphine, therefore the effect of increased metabolism is to raise plasma concentrations of morphine

Per Ingelman-Sundberg et al (1999) except (4) Denham et al (2002)

Appendix 3

Drugs known or predicted to interact with grapefruit juice

Drug

      Uses






Most calcium channel blockers(1)
  Angina, hypertension, arrhythmias

Terfenadine(1)
  Anti-histamine. 

Ciclosporin(1)
  Immunosuppressant

Saquinavir(1)
  HIV/AIDS

Lovastatin, simvastatin, pravastatin(2)       Lower blood cholesterol

Cisapride(2)
          Dyspepsia and gastro-oesophageal reflux

Astmizole(2) 
          Anti-histamine


(Bailey et al, 1998)

(1)  Shown to interact with grapefruit juice

(2)  Predicted to interact with grapefruit juice

Appendix 4

Monitoring of warfarin patients

The all-important measure for patients taking warfarin is the International Normalised Ratio (INR).  This measures how readily their blood clots.

Warfarin increases INR.  A low INR indicates danger of thrombus/embolism, while a raised INR shows a danger of haemorrhage.

Target INR’s are 2.5-3.5: below 2.5 indicates risk of clotting.   An INR of 4.5 or greater suggests increased risk of bleeding, and temporary withdrawal of warfarin is recommended (Kumar and Clark, 1998).











































NRTI’s


Abacavir


Didanosine


Lamivudine


Stavudine


Tenofovir


Zalcitabine


Zidovudine





NNRTI’s


Efavirenz


Nevirapine





Protease inhibitors


Amprenavir


Indanavir


Lopinavir


Nelfinavir


Ritonavir


Saquinavir











May increase risk of bleeding


Allium sativum


Angelica sinensis


Ginkgo biloba


Harpagophytum procumbens


Melilotus officinalis 


Salvia miltiorrhiza


Tanacetum parthenium


Zingiber officinalis


Herbs with salicylates     e.g.Salix spp.


Herbs with coumarins e.g. the Umbelliferae      	family





May increase risk of clotting


Hypericum perforatum


Panax ginseng











� Bioavailability is defined as the fraction of drug reaching the systemic circulation when administered other than intravenously. Intravenous administration is taken to achieve 100% bioavailability (Raza and Mohaved, 2002). 
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