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Relevant European, American and Macedonian legislation has been revised, in particular Directive 2010/84/EU, Regulation (EU) 1235/2010, as well as PubMed, Medline and supplementary

relevant empirical analysis article websites, assessing the impact of European and non-European regulatory activities.

It is estimated that up to four billion people (representing 80% of the world's population) living in developing countries rely on herbal medicine as their primary source of health care, and

traditional medical practice involving the use of herbs is considered an integral part of their culture. Studies have shown that 14% - 31% of patients who take prescription drugs, take herbal

medicines as a dietary supplement as well.

Countries face major challenges in developing and enforcing traditional, complementary / alternative and herbal medicines’ regulatory status, safety and efficacy assessment, quality control,

safety monitoring and lack of scientific knowledge for this type of products within national drug regulatory bodies.

The chemical complexity of herbal medicines makes it difficult to determine their clinical pharmacokinetics, pharmacodynamics and toxicology, so in cases where safety concerns have been

identified while taking an herbal medicine, there are difficulties in determining which constituent or even condition their combination caused the problem.

Many herbal derived drug-preparations on the market do not have detailed pharmacology and toxicology, so pharmacovigilance is essential in detecting their side effects. In addition, there is

a persistent problem of unexpected toxicity of herbal medicines due to problems with their quality (poor quality herbal material, incorrect or misidentified plants, and incorrect processing

methods, as well as use of counterfeit or contaminated plants or products). These quality problems can be overcome to some extent with improved regulation requiring GMP production

standards. However, herbal remedies come from many countries with different production standards and regulations, so poor-quality products are likely to remain a problem.

Objective: Evaluation of the regulatory framework and practices for safety monitoring of herbal preparations in the different countries and the Republic of N. Macedonia, as well as,

assessment of the role pharmacovigilance in appraisal of benefit/risk ratio in this group of medicines.
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Clinical interactions between herbal medicines and conventional medicines

Herbal drug Drug clinical outcome of interaction

Aloe vera Sevoflurane Increased blood loss during surgery

Uncaria tomentosa
Protease inhibitors (Atazanavir, Ritonavir,          

Saquinavir)

Increased concentration of protease 

inhibitors in the blood

M. chamomile, Vaccinium

macrocarpon, Trigonella

foenum-graecum

Warfarin
Bleeding, different level of anticoagulant 

response, including fatal hemorrhage

Salvia miltiorrhiza Midazolam 
Increased concentration of Midazolam in 

the blood

Angelica sinensis Warfarin Increased anticoagulant effect

Echinacea spp.

Caffeine
Possible reduction of caffeine 

concentration in the blood

Midazolam
Possible increase in oral bioavailability of 

Midazolam (CYP3A substrate)

Allium sativum

Chlorzoxazone
Decreased serum levels of 6-

hydroxychlorzoxazone/ chlorzoxazone

Chlorpropamide Hypoglycemia

Fluindione
Reduced anticoagulant effect of 

Fluindione

Paracetamol
Changes in the pharmacokinetic variables 

of Paracetamol

Ritonavir Severe gastrointestinal toxicity

Saquinavir
Decreased concentration of Saquinavir in 

the blood

Warfarin Increased anticoagulant effect

Zingiber officinale Phenprocoumon Increased anticoagulant effect

Ginkgo biloba

Valproic acid & Phenytoin Fatal attacks

Anticoagulant drugs/ Nonsteroidal anti-

inflammatory drugs

Spontaneous hyphemia (Aspirin), fatal 

intracerebral hemorrhage (Ibuprofen), 

intracerebral hemorrhage (Warfarin)

Efavirenz
Virological failure associated with reduced 

blood concentration of Efavirenz

Omeprazole

Reduction of the concentration of 

Omeprazole and Omeprazole sulphone in 

the blood

Risperidone Priapism

Tolbutamide
Possible decreased concentration of 

Tolbutamide in the blood

Variances in regulatory applications for herbal products „Categorization for supplements“ or

„Categorization for drugs“ in different countries

Serious difficulties are identified defining the concept of herbal medicines for the purposes of

national drug regulation, and at the same time confuses patients and consumers. An

additional problem in R. N. Macedonia is "borderline products", category that does not exist in

any country worldwide, and which usually includes products that in other countries are

classified as dietary supplements.
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Collaborative approach among global regulatory agencies is inevitable in order to improve and

harmonize the regulatory framework for guiding the safe utilization of herbal and traditional

herbal medicines.

Well established pharmacovigilance system, appropriate education, communication skills and

high level of awareness among healthcare professional for potential hazards of herbal

medicines is important in order to maintain a positive benefit-risk ratio of herbal drugs and

safety of public health.

To overcome the challenges associated with the safe use of herbal and traditional herbal

remedies requires proper education of healthcare professionals, especially the pharmacists

who are often the only healthcare professional in direct contact with the patient. Bout sites

should be, encouraged (patients and health professionals) to report adverse events, potential

toxic effects or interactions in order to provide continuous evaluation of benefit/risk ratio of

herbal remedies as well as improvement of the pharmacovigilance system.Regulation for herbal preparation in the Republic of North Macedonia 

Medicago sativa (Fabaceae) - systemic lupus erythematosus

Aloe barbadensis (Asphodelaceae/Liliaceae) - electrolyte imbalance

Ephedra sinica (Ephedraceae) - increased blood pressure, liver damage

Ginkgo biloba L. (Ginkgoaceae) - hemorrhage

Panax ginseng; P. japonicas; P. notoginseng; P. vietnamensis; P. quinquefolius (Araliaceae) - hypertension,

mastalgia, blood coagulation

Plantago ovata, P. indica (Plantaginaceae) - bronchospasm, asthma

Glycyrrhiza glabra (Leguminosae / Fabaceae) - edema, hypertension

Silybum marianum (Asteraceae) - cerebral hemorrhage, hepatic coma, neuropathy

Viscum album L. (Santalaceae) - gastrointestinal disorders

Vaccinium sp. (Ericaceae) - thrombocytopenia

Valeriana officinalis (Caprifoliaceae) - hepatotoxicity, interactions with analgesics and sedatives

Zingiber officinalis (Zingiberaceae) - increased bleeding

Taraxacum officinale (Asteraceae) - allergic reactions

Allium sativum (Alliaceae) - abdominal discomfort and allergic reactions

Adverse/toxic effects of some of most commonly used herbal and traditional herbal medicines
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