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ABSTRACT 

The growing need of dietary supplements, self- medication and patients’ non-disclosure of herbal 

supplements use to doctors, the possible occurrence of adverse effects and the interaction with prescribed 

and over the counter drugs are among the reasons that require more rigorous assessment of the usefulness 

and safety of herbal supplements in order to best integrate them into common regimens. Lax control of 

production and distribution, and the lack of uniform legislation determine the need for changes in the 

regulation and harmonization of legislation in this area. Developing an appropriate postmarketing quality, 

efficacy and safety surveillance program will be a useful step, allowing the generation of important and 

relevant information for optimizing the risk - benefit ratio. 
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INTRODUCTION 

Globally, there is a growing interest and use of 

products of natural origin, most of which are 

available as dietary supplements (DS). (1, 2) US 

market of DS exceeds 30 billion dollars annually 

in 2012, which is 7.5% growth compared to 

2011. 

(3http://www.fasebj.org/content/28/1_Supple

ment/809.1 - aff-2) The researches identify the 

most frequent used supplement are multivitamins 

and minerals, omega-3 fatty acids, plant-based 

supplements. (4, 5) 
 

Definitions for DS are similar in different 

countries. According to the Dietary Supplements 

Health and Education Act – 1994 (DSHEA) 

dietary supplement is a product other than 

tobacco, which is taken orally, intended to 

supplement the diet and contains one of the 

following components of the diet: vitamin, 

mineral, herb or other plant amino-acid food 

substance intended to supplement the diet by 

increasing the daily intake of nutrients or a 
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concentrate, metabolite, component or a 

combination of said ingredients (6) According to 

European definition given by the European 

Union (EU) Directive on Food Supplements 

(2002/46/EC) “Food supplement” means food 

stuff the purpose of which is to supplement the 

normal diet and which are concentrated sources 

of vitamins, minerals or other substances with a 

nutritional or physiological effect, alone or in 

combination, marketed in dose form, namely 

form as capsules, pastilles, tablets, pills and 

other similar forms, sachets of powder, ampoules 

of liquids and powders designed to be taken in 

measured small unit quantities. (7) 
 

The United States has the longest experience in 

monitoring of the use of DS. The most often 

cited source of data concerning levels of use DS 

are NHANES. (4, 8) A pooled analysis of data 

from different series NHANES shows a steady 

upward trend in the use since 1971 and holding 

stable at around 50% since 2000. Due to 

methodological features, these data reflect the 

intake of DS mainly among regular users. An 

inclusion of occasional and seasonal users of 

supplements reflects in increased frequency of 

use of 64-65% of adult Americans. (5) 
 

In Europe an exagereted use of DС also is 

reported, although researches on their use has 
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not done so regularly, as in America and most 

studies are at national level. (9-13) Information 

on the use of DS at European level are limited 

and it is difficult to make correct conclusions 

due to differences in methodology of individual 

studies. The large prospective comparative study 

EPIC used a common methodology for tracking 

the use of DS among the adult population of ten 

European countries. The results show a north-

south gradient in the use of DS, as in the United 

Kingdom, Denmark, Sweden and Norway, more 

than a third of participants used DS. (14) 
 

The information on the frequency of use of 

plant-based DS is scarce and derived from 

specially designed and built for this purpose 

studies. According to the first ever European 

research on the type and frequency of use of 

plant-based DS in 6 European countries 

(Finland, Germany, Italy, Romania, Spain, 

United Kingdom) the average frequency of use 

18.8%, but the variations between countries are 

considerable. Established frequency of use of 

plant-based DS  is highest in Italy - 22.7%, 

followed by the United Kingdom - 19.1%, Spain 

- 18.0%, Germany and Romania -17.6% -16.9%. 

(15)  
 

Most studies clarify frequency of use without 

explore the reasons for the widespread use of DS 

and plant-based DS in particular. Users’ 

motivation of supplements use remains 

sustantially poorly understood. Different 

explanatory models are studied: dissatisfaction 

with conventional treatment, a desire for more 

personal autonomy and control over health care 

decisions, compatibility with personals beliefs 

and convictions regarding the nature of health. 

(16, 17, 18) A positive association between 

increased use of DS and the availability of a 

holistic orientation to health in respondents is 

established. (16, 18) Several studies have found 

a positive association between a poorer health 

status and the increased use of DS. (11, 16, 18, 

19, 20) According to Nielsen et al, the use of DS 

is not an expression of dissatisfaction with 

conventional treatment. The use of supplements 

is not seen as a health care alternative. (11) 

People use DS in conjunctions with, not instead 

of, conventional treatment as an expression of 

the desire to complement standard treatments. 

(12) In other studies dissatisfaction with 

conventional treatment has not been established 

as a predictor of an increased usage of DS. (16, 

18, 21) A significant proportion of consumers 

determine their health as very good or excellent. 

(8, 22) In this case patients take DS to maintain 

their overall health and well-being. (5) 
 

Lifestyle and related health habits are established 

as determinants of the use of DS. The users of 

DS, more than nonusers, aspire to a healthy 

lifestyle, including efforts to better diet, regular 

physical exercise, avoidance of obesity and 

smoking (4, 5, 8, 13). The influence of certain 

demographic and social factors such as age, sex, 

education, ethnicity, race, income is explored. (4, 

8,) Studies indicate that higher use of DS has 

been associated with being female, being more 

educate, having a higher income, being white 

and being older. (5, 14) 
 

Regardless of the specific reason, the leading 

remains conviction that DS and plant-based DS 

are useful and harmless, as products of natural 

origin. The reality is that "safe" and "natural" are 

not synonymous. With the increasing use of DS 

a significant number of scientific reports, 

refuting the opinion for their safety appeared. 
 

THE PURPOSE OF THIS REVIEW IS: 
1. To provide a brief summary of the available 

literature on the risks associated with the use 

of different DS, especially plant-based DS . 

2. To summarize the views on possible 

approaches to reducing these risks associated 

with DS use. 

3. To draw the attention of the professional 

medical community to the need for:  

- increasing healthcare professionals’ knowledge 

about the benefits and risks associated with use 

of DS;  

- constructing a new type of relationship between 

health professionals and consumers of plant-

based and other DS; 

- establishing effective tools for post-marketing 

control;  

- changing the current regulatory practices; 
 

Risks associated with use of DS. 

Risks associated with use of DS and plant-based 

DS most often include the possibility of adverse 

effects and unwanted interactions between DS 

and drugs. 
 

In comparison with the pharmaceutical products, 

most DS including plant-based DS inherent 

wider safety margin, but the presence of 

biologically active substances, most of them of 

unknown pharmacological activity, as well as in 

synthetic drugs, may cause various adverse 

reactions (ARs) (23, 24, 25). 
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According to Health and Diet Survey, for 2002 

4% of the users observed ARs believed to be due 

to the use of DS. (26) It is difficult to determine 

whether ARs are related to the nature of the DS 

or other factors, such as an improper use of the 

products; physiological and pathological 

characteristics of the body (sex, age, genetic 

terrain, concomitant diseases and therapies); low 

quality of products (incorrectly disclosed 

composition, the presence of drugs, heavy 

metals, pesticides, pathogenic microorganisms, 

etc.) (27) In many cases, patients have used more 

than one DS for a short or longer period of time. 

Furthermore DS often used in combination with 

prescribed conventional medicines and this 

creates an opportunity for interactions, both 

between DS and between DS and drugs. (28, 29) 

The possibility of interactions increases with the 

number of used products. A huge number of 

possible adverse interactions between natural 

products and conventional medicines are 

described in The Natural Medicines 

Comprehensive Database. (30) The greatest 

number of documented interactions with drugs 

are observed in DS containing Hypericum 

perforatum, magnesium, calcium, iron, Ginkgo 

biloba. As can be expected warfarin, ticlopidine, 

aspirin, insulin, digoxin and other medicines 

with a narrow therapeutic window have the 

greatest number of documented interactions with 

DS. (31) Although most documented interactions 

have no serious consequences, it is not a rule, 

and some interactions can have dangerous 

consequences. (32) For example interactions of 

Hypericum perforatum with a number of 

medications may be the cause of serious 

consequences. (33, 34) With increasing use of 

DS is expected to grow the number of reports 

that document a growing number of clinically 

significant interactions.  
 

Factors increasing the risk associated with the 

use of DS 

By patients:  
Self-treatment. Significant proportion of people 

use DS without prescription, as a self-treatment 

.(35) Widespread use of these products is a 

matter of concern because the advertising can 

cause many users to abandon conventional 

treatment in favor of products which may not 

offer health benefits or seek health advice from 

medical untrained and unqualified persons. (36) 

"Self-treatment" can lead to the delay of 

appropriate therapies and put at risk the health of 

patients, especially in case of serious diseases. 
 

Nondisclosure DS use to physicians. Many 

studies show that more than half of the US 

population with chronic diseases take DS 

alongside conventional medicines as an 

adjunctive therapy (20, 32, 37, 38). This is 

associated with increased risk of ARs and 

interactions. (29) This risk is even more likely 

due to the fact that only about 30% of patients 

told their doctor about DS use. (39, 40, 41) A 

comparison of the data from NHIS for 2002 and 

2007 notes a tendency to increase the proportion 

of respondents that disclosed DS use to their 

physicians - from 33, 4% in 2002 to 45, 4% in 

2007. (42) In studies that try to clarify the 

reasons why patients do not disclosed DS use to 

their physicians the following answers are 

received: "It wasn't important for the doctor to 

know", "The doctor never asked", "It was none 

of the doctor's business", and „The doctor would 

not understand". Fewer respondents thought their 

doctor would disapprove of or discourage 

unconventional methods, and 2% thought their 

doctor might not continue as their provider. (21, 

43) The high degree of DS use, combined with 

the low frequency of disclosure of this use, 

creating risk situations. 
 

By physicians:  

Lack of adequate knowledge. 

 Physicians are strongly divided in their attitude 

towards the use of DS. (44, 45) Some are 

absolute opponents, others have a positive 

attitude and believe that DS have their place in 

modern medical practice; use them for 

themselves and recommend them to their 

patients. (46, 47, 48) Most recognize a lack of 

general knowledge regarding DS (28, 49, 50) 

and this gaps of knowledge complicates patient-

doctor communication. (51) Physicians do not 

commonly ask patients about their DS use, and 

patients may feel uncomfortable discussing it. 

According some studies, a significant proportion 

of physicians show interest and desire to acquire 

knowledge about the benefits and risks 

associated with the use of DS. Since registration 

of DS does not require evidence of their 

effectiveness and safety, then the scientific data 

of this nature are limited. Despite the long 

history of traditional use, many of DS have 

unproven effectiveness in modern scientific 

standards. There are no prospective, randomized 

clinical trials on the safety and efficacy of 

dietary supplement. (52) The great consumers’ 

interest and the widespread use stimulate 

research activity, but there is still a scarcity of 

information concerning the effectiveness and 

safety of DS. Except that the available data are 
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relatively small, often they are of unsatisfactory 

quality and this makes it difficult to interpret 

them and draw conclusions. 
 

Weakness in regulation.  
The legislative frameworks that regulate the 

production and marketing of DS are different in 

different countries, but the common is that the 

production of such products is not subject to the 

strict requirements such for the production of 

pharmaceuticals.  
 

In the EU there are differences between 

countries and the proliferation of DS is under the 

control of different national laws. An effort to 

approximate the laws of individual countries is 

Directive 2002/46 / EC, which sets clear rules 

regarding accuracy of substantiated claims, 

requirements for the text in advertising and 

product labeling and a ban on trade in products 

which do not meet these requirements. A 

positive list of vitamins and minerals which may 

be incorporated in HD is introduced. The 

legislation with regard to the other types of DS 

has not yet been completed. A list of herbal 

ingredients allowed in the composition of DS is 

in development. Due to these differences and 

limited harmonization laws, Directive 2002/46 / 

EC, provide existing national rules in the 

regulation to be mutually recognized between 

Member States. (7) 
 

Legal regulations in terms of the DS in the US 

are formulated in DSHEA. Unlike drugs, which 

must be approved by the FDA before they can be 

marketed, FDA does not regulate DS, and there 

are no pre-market safety or efficacy studies 

required. Under this law, the supplement 

company is responsible for having evidence that 

their products are safe and the label claims are 

truthful and not misleading, but they do not have 

to provide that evidence to the FDA before the 

product is marketed. FDA is responsible for 

post-marketing control over their safety and can 

take legal action against companies by using a 

warning or removing the products, if they are 

unsafe. (6) 
 

Possible approaches to solve the problem  
By patients: It is necessary to build a new 

consumers culture in people who use DS. They 

should be aware that there is no completely safe 

DS and it is important to create an attitude to 

disclose the use of DS to their doctor. The doctor 

should be informed and, if necessary, to assist in 

the choice of appropriate supplements for each 

patient. 
 

By doctors: There is an obvious need to 

improve their knowledge in this area. It is 

important to be aware of current evidence-based 

information to answer patient questions and help 

thеm in making informed decisions adequate to 

their health status. This requires appropriate 

actions at different levels. Providing education 

(courses and continuing education programs) to 

health care professionals in this area may help to 

integrate DS into mainstream medical care. 

Regardless of ltheir personal opinion physicians 

should realize the need of partnership with 

patients. They should always ask patients about 

unconventional treatments discuss herbal 

supplement use and document this information 

in the medical records. (53). 
 

Regulatory changes: Although DS are used for 

a long time, their regulation and legislation has 

many weaknesses. The current regulation does 

not ensure that available DS are safe. False and 

illegal marketing claims are common. There is a 

need to update the regulation of this fast-growing 

market and to harmonize legislation on DS. (54, 

55) Changes to the regulation of DS could 

dramatically improve their safety and 

appropriate use. (56)  
 

Herbal pharmacovigilance. The broad use and 

uncontrolled distribution of DS strengthen the 

need for monitoring tools regarding their 

performance and especially their safety. DS 

safety becomes a significant factor in public 

health (57) and proves a challenge for health 

systems and regulatory authorities at regional 

and global levels. WHO recognizes the growing 

importance of the use of DS, especially plant-

based DS, and the need to develop 

recommendations for monitoring their safety. 

Although, plant based DS are not registered as 

medicines, WHO has assumed that the 

monitoring system for their safety should be part 

of existing national systems of 

pharmacovigilance (PV). WHO’s recommended 

approach is to expand the existing systems for 

PV and to adapt them for successful monitoring 

of plant based DS. (58) PV is the science and 

activities related to the detection, assesment, 

understanding and prevention of adverse drug 

reactions or any possible drug related problems. 

Current PV systems are in line with WHO 

International Drug Monitoring Programme 

introduced in 1970. The standard method for 

monitoring drug safety is through the 

spontaneous reporting system of ARs. Under- 

reporting of this method for PV is recognized as 

a real problem of international importance. Only 
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10% of ARs were reported through spontaneous 

reporting (59). Often, users do not seek 

professional advice in the selection and use of a 

specific medicinal product. A possible practice 

in this context is the enrollment of patients and 

FP in the reporting of ARs. A key point and a 

serious obstacle to PV are the lack of an 

established international classification and 

nomenclature of raw materials and products of 

plant origin. Since there are regulatory and 

cultural differences in the distribution and use of 

RIP leading to the emergence of specific 

regional problems, WHO encourages everyone 

to offer suggestions and to be an active 

participant in the development of guidelines 

(58). DS inclusion in the existing PV system will 

help to gather the information necessary for the 

elaboration of appropriate guidelines for the safe 

and effective use of DS (60). 
 

CONCLUSION  

The safety of DS, including plant-based DS, is 

essential because they are used for self-

medication, not only in the case of minor 

deviations, but also for serious chronic diseases. 

Undoubtedly, DS can be helpful when used 

properly and under the supervision of a 

specialist. The professional medical community 

must be knowledgeable about the safety of such 

products and advise their selection. Given that a 

significant portion of the DS is available without 

prescription, a professional and ethical attitude 

toward consumers and patients requires 

pharmacists and other medical professionals also 

to be aware of and warn about the potential risk. 

Successful integration of DS into existing PV 

systems will allow the documentation of a 

growing number of ARs and interactions 

allowing more effective risk-benefit assessment. 

The goal is not to create a negative attitude 

towards the use of DS, but to identify and 

prevent the possible risks in terms of their best 

integration in contemporary therapeutic 

regiments. 
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