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ABSTRACT
Introduction: Recent studies have reported concurrent consumption of herbal supplements and prescription medications by 

many patients. Bioactive components contained in the herbs and prescribed drugs might cause herb-drug interaction (HDI). 
HDI might potentiate or reduce the desired level of drugs and cause heightened/reduced pharmacological action. 

Objective: To provide an overview of HDI in patients suffering from chronic diseases such as diabetes mellitus, hypertension, 
cardiovascular diseases and cancer. 

Materials and Methods: Pubmed and google scholar were searched using the key words herbs paired with drugs, medicines, 
drug interactions, and chronic disease. 

Results: Ginko biloba, ginseng, St Jones wort were the commonest herbs interacting with medicines used for chronic diseases 
such as metformin, statins, aspirin, warfarin. 

Conclusion: Although several studies have reported HDI among patients with multiple comorbidities, these findings should 
not be over-interpreted. More clinically relevant research is required in this area for better understanding of the effect of con-
comitant use of herbal supplements and prescribed drugs. 
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INTRODUCTION 

Herbal medicine has gained increasing acceptance worldwide. One-
third of the adults in developed countries and more than 80% of people 
in many developing countries use herbal medicines for various illnesses 
especially chronic diseases such as heart disease, diabetes mellitus, can-
cer, asthma, chronic pain and depression (Hunt KJ, 2005; Loya AM 
2014). Herbal medicine users rarely disclose their usage to the clinicians 
(Turkmenoglu FP, 2016; Delgoda R, 2010). According to the National 
Health Interview Survey of herbal product usage rates in the United 
States, 20% of the population acknowledges taking herbal products 
(Kennedy J, 2005). Nearly 70% of the users were reluctant to inform 
their health care providers (Kennedy J, 2005; Canter PH; 2004). This 
practice might be due to low level of awareness about herb---drug inter-
actions (HDI). Some of the consumed herbs might have the potential to 
alter the drug's pharmacokinetics and/or pharmacodynamics which 
might lead to drug-related toxicity or reduced efficacy of drugs. In-vitro 
and in-vivo studies indicate that the altered drug concentration by co-ad-
ministered herbs may be attributed to the stimulation or inhibition of 
hepatic and intestinal drug-metabolizing enzymes, particularly 
Cytochrome P-450 (CYP) and/or drug t ranspor ters such as 
P-glycoprotein (Boullata J, 2005; Sorensen J M, 2002). The CYP is the 
most important Phase I drug-metabolizing enzyme system, responsible 
for the metabolism of a variety of drugs. Several active compounds iso-
lated from herbs such as flavonoids, coumarins, anthraquinones, caf-
feine, terpenes etc have been identified as substrate inhibitors or stimu-
lant of various CYP enzymes (Fasinu PS, 2014). Pharmacodynamic 
interactions between herbs and medicines may be additive ie. potenti-
ates the action of synthetic drugs or antagonistic, where the herbal medi-
cine reduces the efficacy of synthetic drugs (Izzo AA, 2009). The possi-

bility of HDI is higher in older patients and with increasing number of 
medications used by them to treat associated chronic diseases (Hassan 
Y, 2010). Healthcare providers should be aware of the common herbal 
medicines used and the evidence-based research regarding potential 
benefits, side effects and HDI. This article will provide an overview of 
the common HDIs encountered by the patients in clinical settings. 

MATERIALS  AND  METHODS

Electronic literature search was conducted to identify articles of 
HDIs in patients with chronic diseases. Pubmed and google scholar 
were searched. Search terms were herbs paired with drugs, medicines, 
drug interactions, chronic disease and their derivatives and MeSH 
terms. Only English language articles were selected. Abstracts of select-
ed articles were scrutinized and those meeting the inclusion criteria 
were retrieved for further evaluation by all the authors. Articles which 
focused on HDIs in human being suffering from chronic diseases such 
as diabetes mellitus, hypertension, cardiovascular diseases, cancers were 
included. If, multiple articles were found for one herb, the most up-to-
date, methodologically sound one was included. Systematic reviews 
and/or reviews pertaining to the effectiveness of herbs, editorials, com-
mentaries, in vitro experiments and animal studies were excluded. 
Cross-sectional studies, case reports and case series were included. 

RESULTS

Majority of the studies identified from our literature search were 
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conducted in developed countries. Prescription medicines most com-
bined with herbs were antihypertensive drugs, lipid lowering agents, 
anticoagulants, hypoglycemic agents and antidepressants. The herbs 
most frequently found were ginkgo biloba, ginseng, St John's wort and 
garlic. Potential risks of bleeding due to the use of ginkgo biloba, garlic 
or ginseng with aspirin or warfarin was the most reported HDI. Table 1 
displays the summary of interaction of herbs with the medicines com-
monly prescribed for chronic diseases in human being. 

DISCUSSION

Lots of in vitro and animal studies have been conducted to evaluate 
the effect of herbal extracts on pharmacokinetic and pharmacodynamic 
properties of drugs (Dai G, 2017; Ting CT, 2017; Thomford NE, 2016; 
Patel O, 2016; Awortwe C, 2015). However, preclinical investigations 
often do not correlate with findings in human subjects. Beside that phar-
macokinetic interaction studies in human being are usually conducted in 
healthy subjects (Charles A 2018). Healthy volunteers rarely take any 
medications thus HDIs are rarely reported in these types of studies. 
Furthermore, ethical issues of administering limited number of co-ad-
ministered drugs, small sample size, lack of appropriate placebo arm 
and the recruitment of healthy young subjects make the scenarios diffi-
cult to simulate real life situation.

Severe HDI makes the patients respond poorly to therapeutic agents 
or develop toxicity, which may increase the cost of treatment and/or 
lead to prolong sufferings of the patient. It is necessary to increase the 
awareness of both physician and patients about the potential interaction 
between herbs and prescribed medicines and their consequences to curb 
HDI as a potential health problem.

In this modern era, prevalence of chronic diseases has increased 
alarmingly. Most of the patients with such diseases are using prescribed 
medications to treat the conditions. At the same time, they also use 
herbal medications for the same disease or some other problems they 
are suffering from, with a false belief that as natural origin, herbal prod-
ucts are safe to use and has no toxic effects in the body. Majority of the 
users do not disclose this matter to their healthcare practitioners. Better 
understanding of the extent of combined use of prescription drugs and 
herbs and their associated risks are important for the healthcare practi-
tioners. However, there is no or weak scientific basis for the clinical use 
of these herbal medicines in disease management and almost none of 

these herbal products have been tested in rigorous clinical trials. In this 
article we extracted articles discussing the interaction of herbs with the 
common medicines used to treat chronic diseases in human being to 
provide the latest findings in this matter. According to our search, ging-
ko, ginseng, garlic were the most studied herbs which interacted with 
prescribed drugs for chronic diseases. The majority of the evidence on 
HDI was from case reports. Scarcity of studies of HDI in human beings 
might be due to poor reporting (Vickers KA 2006).

Potential risks of bleeding due to the use of Ginkgo biloba, garlic or 
ginseng with aspirin and warfarin was the most reported problem we 
retrieved in our search. It has been reported in clinical studies that these 
herbs interact with warfarin/aspirin and reduce the plasma concentration 
of this medicines via induction of CYP3A4 and CYP2C9 enzymes, 
which caused the patients to present with ecchymosis, epistaxis, haema-
turia and elevated international normalized ratio (INR) (Elmer GW, 
2007; Qato DM, 2008; Peng CC 2004).

One case report stated that intake of green tea in a patient having 
treatment of hypercholesterolemia and hypertension with simvastatin 
and amlodipine at a dose of 10 mg/day each caused intense cramp and 
pain in leg muscles. The common side effect of simvastatin intake is 
muscle pain, which was increased by green tea. Intake of green tea had 
inhibitory effect on CYP3A4 enzyme thus reduced metabolism of the 
drug and increased toxic effects. This was attributed to a 2□fold increase 
plasma levels of simvastatin lactone due to inhibitory effect of green tea 
on CYP3A4 (Werba JP, 2008). Garlic, Ginkgo biloba, Echinacea, St 
John's wort also has been reported to Inhibit CYP3A4 enzyme which 
resulted in increased total and LDL cholesterol in patients taking lipid 
lowering medications Atorvastatin and Simvastatin (Blalock SJ, 2009; 
Andrén L 2007).

Momordicacharantia, chamomile tea, garlic, flaxseed, artemisia tea 
(wormwood), ginkgo biloba has been found to reduce the level of hypo-
glycemic agent and antihypertensive drugs metformin, hydrochlorothia-
zide, metoprolol, lisinopril, losartan thus reduced the level of blood 
pressure and blood glucose level (Tongia A, 2004; Loya AM 2009).

Digoxin, the drug prescribed in heart failure interacts with the herbs 
St. John's wort and Asian ginseng and reduced the level of the drugs in 
the blood which might require to increase the doses of digoxin in such 
patients (Shane-McWhorter L, 2002).

Anticancer drugs Imatinib, Trastuzumab and Trabectedin has been 
reported to interact with the herbs P. ginseng, flaxseed oil and chokeber-
ry (Aronia melanocarpa) respectively. P ginseng inhibits CYP3A4 and 
also caused hepatitis and higher liver enzyme level (Bilgi N, 2010). 

Table 1. Studies of herb drug interactions in patients with chronic diseases.
Medicine   Herbs  Clinical features/Mechanisms  Authors 

Warfarin, aspirin SJW, ginseng, Gingko Biloba, garlic Ecchymosis, epistaxis, haematuria, elevated   Elmer GW, 2008; Qato DM, 2008; 
  INR/altered plasma concentration of warfarin/ Peng CC, 2004
  aspirin via induction of CYP3A4 and CYP2C9

Amlodipine  and Simvastatin  Green tea  Intense leg muscle cramps and pain/ Inhibition   Werba JP, 2008
  of CYP3A4

Atorvastatin, Simvastatin  Garlic, Ginkgo biloba, St John's wort Increased total and LDL cholesterol/Inhibition  Blalock SJ, 2009; Andrén L 2007
  of CYP3A4 

Metformin, Hydrochlorothiazide,  Momordicacharantia, Chamomile  Alterations in either blood glucose or blood  Tongia A, 2004; Loya AM 2009 
Metoprolol, Lisinopril, Losartan tea, garlic, flaxseed, artemisia tea  pressure
 (wormwood), Ginkgo biloba

Digoxin  St. John's wort, Asian ginseng Decreased digoxin effect Shane-McWhorter 2002

Anticancer agent Imatinib P. ginseng Hepatitis, higher liver enzyme level/CYP3A4  Bilgi N 2010
  inhibition
Trastuzumab (breast cancer) Flaxseed oil
  Reduce the level of medicine Mason JK 2010

Trabectedin (liposarcoma) Chokeberryy (Aronia melanocarpa)  Strippoli S 2013
  Rhabdomyolysis 

Antidepression medications  Mentat (arthritis) Worsening  depression Lantz MS 1999
(Valafaxine and Sertraline) 

Oxycodone  St John's wort (reduce depression) Reduced the plasma concentrations of oral  Nieminen TH 2010
  oxycodone

Tacrolimus (renal transplant) Boldo (Peumus boldus mol) Lower level of tacrolimus Carbajal R 2014
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Trastuzumab used in breast cancer patients, reduced the level of the 
medicine. Concurrent use of both of them needs higher dosage of the 
medicine which will lead to more expenditure as well as higher toxicity 
(Mason JK, 2010). Trabectedin prescribed in a liposarcoma patient 
interacted with Chokeberry (Aronia melanocarpa) and caused severe 
rhabdomyolysis and muscle pain (Strippoli S 2013).

Mentat which is taken by the patients to reduce pain in arthritis 
interacted with antidepressant drugs valafaxine and sertraline and 
caused reduced level of the drug and those patients had worsening of 
depression possibly due to low or no benefit from the medicines (Lantz 
MS, 1999). St John's wort is used by the patients to reduce depression. 
These patients are usually older adults and often suffer from pain. Pain 
killer oxycodone interacted with St John's wort and reduced the plasma 
concentration of oral oxycodone and the pain reducing effect of the 
medicine was not efficient (Nieminen TH, 2009). In organ failure espe-
cially in the late stage, organ transplantation is required to treat the 
patients. After the transplantation, immunosuppressant drugs such as 
tacrolimus, azathioprine and cyclosporine are prescribed to prevent 
transplant rejection. Treatment failure or toxicity have been reported in 
patients consuming these medicines with herbal preparations turmeric or 
chamomile tea (Carbajal R, 2014).

CONCLUSION 

Although several studies have reported HDI specifically among 
patients with multiple comorbidities, these findings should not be over□
interpreted. The causal relationship between herb and medicine interac-
tions and the actual occurrence of adverse events is yet to be confirmed. 
Herbal products are not regulated for purity and potency like other phar-
maceuticals. Thus, there are possibilities that the adverse effect and drug 
interaction of herbal products could be caused by impurities such as 
allergens, pollens and spores and batch-to-batch variability. Medical 
practitioners must be aware of HDI in order to prevent deadly risks for 
patients. Better counseling and communication between patients and 
healthcare providers are recommended. 
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