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Abstract

Introduction The inclusion of herbal medicinal products and herbal supplements in pharmacovigilance systems is impor-
tant because a systematic approach of collecting and analyzing adverse drug reactions related to these products will help
practitioners, patients, and regulators to gain more knowledge and prevent harm.

Objective We aimed to categorize the adverse drug reaction reports on herbal medicinal products and herbal supplements
submitted to the Pharmacovigilance Centre Lareb between 1991 and February 2021 on the basis of their regulatory status,
herbs included, and adverse drug reactions involved.

Methods We categorized products on the basis of their registration status and herbal ingredients. The products were then
categorized according to the Herbal Anatomical Therapeutic Chemical Classification System. We used descriptive statistics
in Microsoft Excel 2019. Pivot tables were used for the analysis and presentation of the data.

Results Until February 2021, a total of 789 reports of herbal medicinal products and herbal supplements were received by
Lareb. In these reports, a total of 823 herbal products were labeled as suspect. These products caused a total of 1727 adverse
drug reactions. Of the 823 products, 229 were registered as a medicine, and 594 were on the market as a herbal supplement.
Of the 823 herbal products, 522 reports concerned single-herb products, 256 reports concerned combination products, 27
reports concerned vitamin products containing herbal ingredients, and 18 reports concerned product issues. Approximately
15% of reports concerned serious adverse drug reactions, and adulterated products harbored a high risk of causing serious
adverse drug reactions.

Conclusions Analysis of the herbal medicinal products and herbal supplements in the Dutch pharmacovigilance database
revealed a variety of suspected herbal ingredients. The reports provide insight into the variety of herbal products used in
the Netherlands and the adverse reactions associated with their use. Pharmacovigilance of herbal products is essential to
ensure their safe use.
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A systematic approach of collecting and analyzing
adverse drug reactions related to herbal products will
help practitioners, patients, and regulators to gain more
knowledge and prevent harm.

Analysis of the herbal products in the Dutch pharma-
covigilance provided insight into the variety of herbal
products used in the Netherlands and the adverse reac-
tions associated with their use.

Pharmacovigilance of herbal products, including herbal
supplements, is essential to ensure their safe use.

1 Introduction

The use of herbal products is widespread, with large groups
of people worldwide relying on them for at least parts of
their primary healthcare, including self-care [1]. Herbal
products are marketed as herbal medicinal products (HMPs),
foods, or as (food) supplements.

Herbal medicinal products exclusively contain one or
more herbal substances or one or more herbal preparations
or one or more such herbal substances in combination with
one or more such herbal preparations as active ingredients.
A herbal substance is raw plant material, and a herbal prepa-
ration is a processed herbal substance (e.g., extract) [2].

In the European Union (EU), there are several options
for marketing a herbal product as a medicinal product. If
there are adequate clinical data to substantiate the efficacy
of the herbal product, an application can be submitted for
marketing authorization. There are two types of marketing
authorizations: a full authorization, which is based on a mar-
keting authorization holder’s own clinical data, or a well-
established use authorization, which is based on published
clinical data [3].

Since 2004, there is a third option in the EU for herbal
products to gain market access as a medicinal product. The
procedure, which is laid down in EU Directive 2004/24/
EC, allows the approval of herbal medicinal products on
the basis of long-standing medicinal use. Demonstration of
clinical efficacy is not required. It involves the assessment
of mostly bibliographic safety and efficacy data. [4, 5]. It is
a simplified registration procedure that is restricted to herbal
products that do not require medicinal supervision and that
have been in medicinal use for at least 30 years, including
15 years in the EU. These traditional herbal medicinal prod-
ucts have to fulfill all requirements for quality and safety.
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The EU Directive 2004/24/EC on traditional herbal medici-
nal products was implemented in the Netherlands in 2005.

In addition to HMPs, there are also numerous herbal
products on the market that fall within the gray area of
nonregistered health-enhancing products, including (food)
supplements and herbal health products. These products are
further designated ‘herbal supplements’ in this paper.

In contrast to herbal medicinal products, herbal supple-
ments do not require pre-market approval. Consequently,
their quality and safety are less guaranteed [6, 7]. They are
marketed in the same pharmaceutical forms (such as tablets,
tablets, capsules of liquid) as medicinal products. Because of
their appearance and health-related claims, consumers often
wrongfully consider them as medicines.

In the Netherlands, herbal supplements fall under the
Commodities Act [8]. The Commodities Act applies to all
products used by consumers, both food and non-food. It is
linked to a large number of separate regulations and decrees
that contain rules for specific foods and consumer products.
The Act is a framework act that provides general rules on
public health, product safety, fair trading, and adequate
information [9]. The health claims on these products are
assessed by the European Food Safety Authority.

Herbal medicinal products and herbal supplements are
often perceived by the lay public as less toxic than conven-
tional medicines [10, 11]. However, both contain pharma-
cologically active ingredients and therefore can give rise to
adverse drug reactions (ADRs). The surveillance of ADRs
related to nonregistered herbal supplements is more com-
plex than that related to registered medicinal products [12].
Challenges include the regulatory status of herb-containing
products, the limited knowledge of such products among
healthcare workers (pharmacists, physicians), the safety
assessment, and inadequate quality control [1]. In addition,
information provided by the manufacturers of herbal supple-
ments about the exact composition of the product is some-
times deficient or incomplete.

The inclusion of HMPs and herbal supplements in phar-
macovigilance systems is important because a systematic
approach of collecting and analyzing ADRs related to these
products will help practitioners, patients, and regulators to
gain more knowledge and prevent harm [13]. In the Neth-
erlands, the Pharmacovigilance Centre Lareb maintains the
spontaneous reporting system (SRS) for ADRs. In this SRS,
reports on authorized/registered medicines and vaccines are
collected and analyzed with the goal of finding safety signals
and providing information on ADRs to healthcare profes-
sionals and the public. This includes pharmacovigilance for
HMPs. In addition, reports on other categories of products,
such as pharmacy-compounded products, vitamins, and
herbal supplements, are received and handled. The aim of
this study was to categorize the suspected ADR reports on
HMPs and herbal supplements submitted to Lareb on the
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basis of their regulatory status, herbs included, and ADRs
involved.

2 Methods
2.1 Database and Dataset

The dataset for this study contained HMP and herbal sup-
plement reports on ADRs from the SRS in the Nether-
lands received since the establishment of Lareb in 1991
until February 2021. Herbal medicinal product reports can
include products that are licensed as a medicine, for exam-
ple, a Hypericum perforatum product [14]. These reports
have been received directly from healthcare professionals
and consumers or indirectly via Marketing Authorization
Holders. The database itself adheres to E2B (R3) Electronic
Transmission of Individual Case Safety Reports guidelines
[15], and reports of registered drugs and nonregistered prod-
ucts can be stored, coded, assessed, and shared with other
international databases.

The legal status of the herbal products, registered as a
medicinal product or as a herbal supplement, determines
how they are stored in the database. Medicinal products are
authorized/registered through the Dutch Medicines Evalu-
ation Board (MEB). These products are coded according
to the Dutch Drug Database ‘G-Standard,” which is used
by all parties in the healthcare field in the Netherlands and
contains all the products that are dispensed by or used in
the pharmacy [16]. For herbal supplements (covered by the
Commodities Act), a separate ‘product module’ of the data-
base has been developed by Lareb in which the ingredients,
product group, and brand name can be coded [17].

Adverse drug reactions were coded with the Medical
Dictionary for Regulatory Activities (MedDRA®), a stand-
ardized and hierarchical medical terminology. The reported
ADRs were grouped on System Organ Classes (SOCs) and
Preferred Terms (PTs) [18].

We included all herbal products in the database regardless
of legal status, except for homeopathic products (which are
often based on herbal substances). Some herbal products for
which reports were received contained additional ingredi-
ents, such as vitamins and minerals. These substances were
included in the assessment of the product.

2.2 Data Extraction

A list of HMPs was received from the Dutch MEB on 21
February, 2021, and through an SQL query, the set of reg-
istered herbal products in the Lareb database was extracted.
This was combined with a search in the product module
for herbal supplements. The products in this latter category
were checked manually for the completeness of herbal

ingredients, using official sites or patient leaflets where pos-
sible. For each report, we extracted the Database ID number,
the qualification of the reporter, the year of reporting, the
proprietary name , the reported use or indication, the con-
comitant medication, the age and sex of the patient (user),
the ADR description of the reporter, the MedDRA® PT and
SOC, the seriousness of the reaction according to Council
for International Organizations of Medical Sciences criteria
[19], the action that was taken with the product, the outcome
of the event, the ingredients of the product (excluding excipi-
ents), and a summary and narrative of the report.

2.3 Categorization Herbals

In addition to the designation of their regulatory status (reg-
istration through the MEB or on the market as herbal sup-
plements), the products were divided into four categories:

(I Single-herb products: products containing one
herbal ingredient;
(II) Combination products: products containing multi-
ple herbal ingredients;

(III)  Vitamin products: products containing vitamins
and/or minerals in addition to one or more herbal
ingredients;

(IV) Product issue: (illegal) products that are contami-
nated, adulterated, or considered as counterfeit
herbal products.

For products in category IV, the suspected contamina-
tion or adulteration can be further analyzed by the National
Institute for Public Health and the Environment (RIVM) if
a sample of the product is available.

The products were then categorized according to the Herbal
Anatomical Therapeutic Chemical Classification (HATC) sys-
tem. The HATC system divides herbal products into groups
based on their therapeutic use. The main anatomical groups
are the same as those in the Anatomical Therapeutic Chemical
system applied to conventional medicines [20, 21]. As not all
products could be placed in this categorical system, the catego-
ries Prophylaxis and Product issues were added. The Proph-
ylaxis category concerns products that are used for general
health benefits, not for the treatment of a disease. The Product
issues category is reserved for contaminated, adulterated, and
counterfeit herbal products. This category is considered dis-
tinct from the other categories, as the ADRs are caused by the
product issue instead of the herbal ingredient(s).

Some herbal ingredients, such as Ginkgo biloba leaves
and leaf extracts, have multiple indications. In these cases,
the most commonly reported indication was used. Addi-
tionally, many products contain multiple herbs, which
makes categorization into a single category more dif-
ficult and complicated. In the case where an EU herbal
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monograph of the herb of herbal preparation was avail-
able (via emea.europa.eu), the principle indication men-
tioned in the monograph was used for categorization. A
herbal monograph contains the HMPC'’s scientific opinion
on safety and efficacy data about a herbal substance and
its preparations intended for medicinal use [22]. In the
absence of an EU monograph, the indication mentioned
in the report or a main indication mentioned in the litera-
ture was used. Finally, we specified whether the product
was related to Ayurvedic medicine or traditional Chinese
medicine.

2.4 Statistical Analysis
We used descriptive statistics in Microsoft Excel 2019.

Pivot tables were used for the analysis and presentation
of the data.

Table 1 Number of suspected herbal products in the Lareb database
per product category and regulatory status

Product category Legal product status Total
Registered as a Herbal
medicinal product supple-
ment
Single-herb products 140 382 522
Combination herb products 89 167 256
Vitamin product 0 27 27
Product issue 0 18 18
Total 229 594 823
Fig. 1 Number of herbal prod-
ucts reported to Lareb per year 140
(period 1991-February 2021), " 120
stratified by the sex of the £ 100
patient (user). One report was c%.
received in 1987 by Lareb’s pre- = 80
decessor Bureau Bijwerkingen ° 60
and later transferred to the 3 20
Lareb database g
=z 20
0 —
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3 Results
3.1 Characteristics of the Reports

From 1991 to February 2021, a total of 789 reports of HMPs
and herbal supplements were received by Lareb (Table 1).
The number of reports received per year is shown in Fig. 1.

In these reports, a total of 823 herbal products were
labeled as suspected. The products caused a total of 1727
ADRs. Of the 823 products, 229 were registered as a medi-
cine, and 594 were on the market as a herbal supplement.

Of the 823 herbal products, 522 reports concerned single-
herb products, 256 reports concerned combination products,
27 reports concerned vitamin products containing herbal
ingredients, and 18 reports concerned product issues.

The 522 single-herb products contained a total of 86
different herbal ingredients. Of these products, Monascus
purpureus, or red yeast rice (RYR), was the most common
(n=119), followed by Mentha piperita (n=53), H. perfo-
ratum (n=34), Valeriana officinalis (n=32), and Plantago
ovata (n=29) (Fig. 2).

The 256 combination products contained a total of 261
different herbal ingredients. Of these ingredients, Melissa
officinalis was the most commonly reported (n=44), fol-
lowed by Matricaria chamomilla (n=42), M. piperita
(n=42), Angelica sinensis (n=41), Silybum marianum
(n=40), and Glycyrrhiza glabra (n=39) (Fig. 3).

The 27 vitamin products contained a total of 47 different
herbal ingredients. Of these ingredients, Panax ginseng was
the most commonly reported (n=38), followed by various
algae (n=5), Camellia sinensis (n=75), Vitis vinifera (n=>5),
and G. biloba (n=4). The remaining 42 herbal ingredients
were reported only once or twice.

Product issues included contaminated, adulterated, or
counterfeit herbal products. Over the years, a total of 18
cases of product issues or suspected product issues were
reported (Table 2). Twelve products had product issues (e.g.,

Year of reporting, stratified by sex

2002 :
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Year reporting date

= Male Female = Total
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Fig.2 Frequency of reporting FREQUENTLY REPORTED SINGLE HERB
of different plant species as PRODUCTS
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Table 2 Contamination or adulteration, product name, and number of reports of products in the product issue category
Contamination or adulteration Product name Number
of reports
Sibutramine Fruta planta, Leptin Green Coffee 800, Niva detox thee, 8
Irem naturel afslankpil
Meloxicam, paracetamol Montalin 4
Lead Matra Yograj Guggulu 2
Chlorphenamine, dexamethasone, phenylbutazone Super Mandau Jamu Tradisional 1
Paracetamol, dexamethasone, furosemide, diclofenac Jamu Bintang Dua Awon 1
Dexamethasone Calm Skin Form (Qing Du Zhi Yang Wan) 1
Pesticide Goji berries (Lycium barbarum) 1
Total 18
adulteration and contamination, involving a single sub- found were meloxicam, paracetamol, dexamethasone, chlor-
stance), and six had product issues involving multiple sub-  phenamine, phenylbutazone, diclofenac, furosemide, an

stances. The most common product issue was adulteration ~ unknown pesticide, and lead. In ten cases, contamination or
with sibutramine (n=8). Other adulterants and contaminants adulteration was confirmed with laboratory results from the
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RIVM; in six cases, there was an already known associa-
tion between the product and the product issue, and in the
remaining two cases, the product issue was suspected.

Consumers reported the most on herbal products
(n=534), followed by physicians (n=167), pharmacists
(n=100), and other health professionals (n=19). The quali-
fication of the reporter was unknown in three case. Herbal
practitioners are also able and invited to report, but this
group is hardly represented among reporters.

In 540 of the 823 cases, product use was discontinued by
the user. The dose and/or dose frequency was reduced in 19
of the cases. In the remaining 264 cases, the dose remained
unchanged, the subsequent action was not reported or not
applicable, or the subsequent action taken was unknown.

Of the 1727 reported ADRs, 57% (989) were resolved,
were recovered from, or were recovered from with seque-
lae remaining at the time of reporting. Of the remaining
ADRs, 21% (369) were not recovered from. The outcome
of 20% (345 ADRs) was unknown, and the outcome of 1%
(16 ADRs) was not reported on the reporting form. Eight
outcomes were fatal. These fatal outcomes concerned six
individual cases.

3.2 Adverse Drug Reactions

The most frequently reported ADRs were SOC gastro-
intestinal disorders (n=354), followed by nervous sys-
tem disorders (n=226), skin and subcutaneous disorders
(n=185), general disorders and administration-site condi-
tions (n=188), and psychiatric disorders (n=137). Table 3
depicts the frequency for each SOC, along with the three
most commonly reported ADRs at the MedDRA® PT level.

In the 789 individual reports, a total of 115 serious cases
were reported. The product categories with the most seri-
ous cases were the categories Vitamin products and Prod-
uct issue with 27% and 28%, respectively. The percentage
of serious cases reported with Single-herb products and
Combination products was comparable, with 14% for both
categories. The Electronic Supplementary Material shows
an overview with all ADRs on MedDRA® PT level for the
separate reports.

3.3 Pharmacotherapeutic Categorization

The HMPs were categorized according to the HATC index.
The most commonly reported HATC categories were Ali-
mentary tract and metabolism (n=183), Nervous system
(n=173), Cardiovascular system (n=140), Genitourinary
system and sex hormones (n=107), and Respiratory system
(n=76), see Table 4. Eighteen Ayurvedic products and four
traditional Chinese medicine products were reported.
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4 Discussion

Analysis of the HMPs and herbal supplements in the Dutch
pharmacovigilance database revealed a variety of sus-
pected herbal ingredients, and these reports provide insight
into the products used and herb-related adverse reactions
in the Netherlands. Reports concerned two times more
herbal supplements than (registered/authorized) HMPs.
Compared with HMPs, herbal supplements have a substan-
tially larger market share. This could explain the number
of reports on herbal supplements. Unfortunately, no clear
figures on the usage of herbal products specifically for the
Netherlands are available. Data from the Dutch National
Food Consumption Surveys were used to obtain an impres-
sion on the consumption of food supplements containing
herbs or other botanical ingredients in the Netherlands.
The prevalence of users of the above-mentioned products
in the Dutch population was approximately 10% for men,
17% for women, and 13% for children. The most frequently
used botanicals were Echinacea purpurea, G. biloba, cran-
berry (Vaccinium macrocarpon), Panax ginseng, and algae
[23]. Additionally, it should be noted that registration as
a traditional herbal medicinal product in the Netherlands
has only been possible since 2005 and that Lareb started
in 1991 to collect ADRs of herbal products [4].

Single-herb ingredient products have been reported
twice as much as combination products. This is partially
attributed to the RYR and M. piperita products, commonly
used in the Netherlands, accounting for approximately
one-third of the total number of reports.

A total of 18 reports about product issues, including
contaminated and adulterated products, were found to be
related to supplements used for slimming and to imported
products. These reports demonstrate the need for rigorous
monitoring of the quality of these products. The identifica-
tion of such products has led to multiple regulatory actions
in the past [24, 25].

A total of 1727 ADRs have been reported. The most
common SOC was gastrointestinal disorders. A total of
115 cases with serious ADRs were reported, with 15%
of all cases concerning herbal products. This is consider-
ably lower than the percentage of serious reports found
for conventional medicines (approximately 30% serious
reports in total). The relatively high rate of serious ADRs
within the product issue category is more or less expected
because herbal supplements may contain undisclosed ille-
gally added compounds leading to unexpected ADRs.

The classification of HMPs into different pharmaco-
therapeutic categories according to the HATC system pre-
sented us with a number of difficulties [17]. First, some
products contained many different herbs with different
indications, making division into a single area difficult.
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Table 3 Number of reported ADRs caused by herbal products per MedDRA® SOC and the three most common ADRs (MedDRA® PTs per

SOC)
SOC Number Most reported PTs Number SOC Number Most reported PTs Num-
of reports of reports of reports ber of
reports
Gastrointestinal dis- 354 Nausea 46 Metabolism and nutri- 31 Decreased appetite 9
orders Diarrhea 42 tion disorders Hypokalemia 3
Abdominal pain 38 Hyponatremia 3
Nervous system dis- 226 Dizziness 35 Injury, poisoning, and 25 Off-label use 3
orders Headache 31 procedural complica- Toxicity to various 3
tions agents
Paresthesia 19 Post-procedural hemor- 2
rhage
General disorders and 188 Fatigue 28 Vascular disorders 24 Hypotension 8
administration-site Drug interaction 22 Hypertension 8
conditions Drug ineffective 17 Hot flush 2
Skin and subcutaneous 185 Pruritus 31 Immune system dis- 16 Hypersensitivity 11
tissue disorders Rash 29 orders Anaphylactic reaction 3
Urticaria 16 Reaction to excipient 1
Psychiatric disorders 137 Insomnia 16 Product issues 11 Product complaint 3
Anxiety 13 Product color issue 1
Restlessness 9 Product ineffective 1
Musculoskeletal and 119 Myalgia 45 Infections and infesta- 10 Diverticulitis 2
c9nnective tissue Muscle spasms 17 tions Fungal infection 2
disorders Arthralgia 13 Rash pustular 1
Investigations 74 Blood pressure 12 Endocrine disorders 10 Hyperthyroidism 3
increased
Weight decreased 7 Cushing’s syndrome 2
Vitamin B increased 5 Thyroid disorder 1
Cardiac disorders 67 Palpitations 40 Ear and labyrinth 9 Tinnitus 7
Arrhythmia 9 disorders Vertigo 1
Tachycardia 4 Ear disorder 1
Reproductive system 61 Postmenopausal hemor- 12 Blood and lymphatic 8 Eosinophilia 5
and breast disorders rhage system disorders
Vaginal hemorrhage 8 Hemolytic anemia 2
Endometrial hyper- 6 Thrombocytopenia 1
plasia
Respiratory, thoracic, 56 Dyspnea 22 Neoplasms benign, 3 Anogenital warts 1
and mediastinal Cough 5 malignant, and Hepatobiliary cancer 1
disorders unspecified (including in situ
Throat irritation 4 cysts and polyps) Breast cancer 1
Eye disorders 38 Vision blurred 7 Surgical and medical 2 Liver transplant 1
Visual impairment 5 procedures Hospitalization 1
Eye irritation 5 - -
Hepatobiliary disorders 37 Hepatitis 8 Congenital, familial, 1 Congenital pulmonary 1
and genetic disorders hypertension
Hepatic function 6 - -
abnormal
Jaundice 5 - -
Renal and urinary 34 Chromaturia 6 Social circumstances 1 Patient uncooperative 1

disorders

ADRs adverse drug reactions, MedDRA® Medical Dictionary for Regulatory Activities, PTs Preferred Terms, SOC System Organ Class
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Table 4 Number of herbal products per pharmacotherapeutic category per product type

Single herb Combination Vitamin product Total
HATC category Number  HATC category Number  HATC category Number  HATC category Number  Percentage
of prod- of prod- of prod- of prod-
ucts ucts ucts ucts
Nervous system 143 Alimentary tract 64 Prophylaxis 10 Alimentary tract 183 22
and metabolism and metabolism
Cardiovascular 134 Genitourinary 63 Alimentary tract 10 Nervous system 173 21
system system and sex and metabolism
hormones
Alimentary tract 109 Respiratory system 50 Nervous system 4 Cardiovascular 140 17
and metabolism system
Genitourinary 42 Nervous system 26 Genitourinary 2 Genitourinary 107 13
system and sex system and sex system and sex
hormones hormones hormones
Respiratory system 26 Dermatological 20 Dermatological 1 Respiratory system 76 9
agents agents
Dermatological 22 Prophylaxis 9 Dermatological 43 5
agents agents
Musculoskeletal 15 Sensory organs 6 Prophylaxis 29 4
system
Prophylaxis 10 Cardiovascular 6 Musculoskeletal 21 3
system system
Antineoplastic and 8 Musculoskeletal 6 Product issue 18 2
immunomodulat- system
ing agents
Anti-infective 6 Antineoplastic and 3 Antineoplastic and 11 1
agents for sys- immunomodulat- immunomodulat-
temic use ing agents ing agents
Various 3 Anti-infective 3 Anti-infective 9 1
agents for sys- agents for sys-
temic use temic use
Sensory organs 2 Sensory organs 8 1
Antiparasitic prod- 2 Various 3 <1
ucts, insecticides,
and repellents
Antiparasitic prod- 2 <1
ucts, insecticides,
and repellents
Total 522 Total 256 Total 27 Total 823 100

HATC Herbal Anatomical Therapeutic Chemical Classification system

For instance, traditional Chinese medicines cannot be
classified with the HATC system. Second, not all herbal
products could be divided into the HATC coding system.
Third, the undeclared ingredients that may occur in herbal
supplements were difficult to take into account [26]. With
the addition of the categories ‘Prophylaxis’ and ‘Product
Issue,” it became possible to divide all products into an
appropriate category. However, multiple categories could
still have applied to a single product. Women reported
ADRs related to HMPs and herbal supplements twice as
much as men because women use more herbal products
and/or because they are more likely to experience and/or
identify and report ADRs than men [27-30].
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Lareb has been receiving reports on herbal products since
1996. The number of reports of herbal products per year
steadily rose until 2018, after which the number roughly
remained at the same level between 2019 and 2020. Signals
on these reports are shared with other organizations in the
Netherlands, such as the Netherlands Food and Consumers
Products Safety Authority (NVWA), the Healthcare Inspec-
torate, the RIVM, and the MEB, depending on the regulatory
status of the product [6]. Consumers were the most com-
mon reporters (66% of reports) with physicians and phar-
macists at distant second and third positions at 19% and
13%, respectively. This is encouraging because consumers
are able to report on ‘blind spots’ of the pharmacovigilance
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system, such as herbal products [31]. Previous qualitative
research from Canada found that consumers generally do not
feel comfortable reporting their suspected ADRs related to
herbal products to healthcare professionals or to regulatory
authorities [32]. It is yet unclear if this is also the case in
the Netherlands.

Reporting by healthcare professionals could be increased
by making physicians and pharmacists more aware of herbal
products as a potential cause for ADRs. In general, knowl-
edge about herbal products is limited among healthcare
workers in the Netherlands, and there is skepticism about
the appropriateness of their use. Furthermore, in many cases,
a physician or a pharmacist will not be aware of a patient’s
use of herbal products, as these are usually over-the-coun-
ter products obtained beyond the drug monitoring systems.
Finally, it is important that a solid pharmacovigilance system
be in place for these products and that regulatory authorities
can take appropriate measures to protect public health if
safety signals are found.

4.1 Strengths and Limitations

The strength of this study is the systematic approach in iden-
tifying and analyzing reports of herbal products in the Dutch
pharmacovigilance database. An SRS is inherently related
to some limitations, such as under-reporting and selective
reporting for certain products or issues. Under-reporting of
HMPs and herbal supplements sold over the counter is a
major issue, as the use of herbals may not be known to the
physician or pharmacist [32, 33]. In addition, the occurrence
of ADRs may be attributed less obviously to herbal products
than to conventional medicines. We expect that the reports
on herbal products are a reflection of the ADRs that occur
in daily practice; however, the complete range of herbal
products used could be substantially different because of
under-reporting. Many consumers and healthcare providers
are probably also unaware that Lareb also collects and ana-
lyzes reports about herbal products. More publicity for this
task can hopefully change this in the future.

For the identification of the product used and the plant
materials involved, Lareb relies on information provided by
the patient or the healthcare professional. On the reporting
form used, consumers can add a link to the website where
a product was bought, and they can upload photos of the
product and the product leaflet if available. If Lareb receives
a case on an unknown product, it is possible to ask follow-up
questions to the reporter. However, we rely on information
available about the product online knowing that this may
be incomplete or incorrect. In addition, reporters can some-
times mention ambiguous and alternative plant names [34].
At present, we do not use taxonomic and pharmacognos-
tic expertise for the identification of plants [35]. Botanical

identification can only be applied if a herbal medicinal prod-
uct or herbal supplement contains (powdered) plant mate-
rial (herbal substance). In the case of a herbal preparation
(e.g., an extract), chromatographic analysis should be used.
When a product is suspected of containing illegal or other-
wise harmful ingredients, an analysis can be performed by
the RIVM. For instance, the content of monacolin K (=1ov-
astatin) and other monacolins in RYR products has been
investigated [36].

All reports on HMPs and herbal supplements in the
Lareb database were individually assessed for causality.
Causality assessment regarding herbal products is more
difficult than with other medicines [12]. It is beyond the
scope of this study to describe the causality assessment
of individual reports. However, in previous publications,
Lareb highlighted the relationship between many groups of
herbal products and their ADRs or interactions [37—41], for
instance, for ADRs related to RYR [38, 41], hop-containing
and soy-containing products and postmenopausal bleed-
ing [39, 40], Actaea racemosa (black cohosh) and hepatitis
[42], drug—herb interactions with H. perforatum (St John’s
wort), and other drug—herb interactions [41]. The interac-
tions reported for St. John’s wort included five reports con-
cerning interactive effects with oral contraceptives. Liver
enzyme-inducing substances contained in St. John’s wort
(inducing cytochrome P450 3A4 isoenzymes and a P-gly-
coprotein pump) are seen to lower estrogen and progestogen
levels, making the contraceptive less reliable. Other reports
concerned interactions with antidepressants, which are also
metabolized (at least partially) via cytochrome P450 3A4.
For G. biloba, four interactions with vitamin K antagonists,
one with an antiviral medicine, and one interaction with anti-
epileptic drugs have been reported [41].

5 Conclusions

Analysis of the HMPs and herbal supplements in the Dutch
pharmacovigilance database revealed a variety of sus-
pected herbal ingredients. The reports provide insight into
the variety of herbal products used in the Netherlands and
the adverse reactions associated with their use. A trend is
visible toward more frequent reporting for herbal products
over the years. Approximately 15% of reports concerned
serious ADRs, and adulterated products harbored a high risk
of causing serious ADRs. It is important that consumers
and healthcare workers are informed about possible risks
related to the use of herbal products. In addition, physi-
cians and pharmacists should be alert regarding the use of
herbal products and should always inquire whether a patient
is using any. This action is also relevant to prevent possi-
ble drug—herb interactions. The reporting of ADRs caused
by all herbal products contributes to the knowledge about
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their safety, makes it possible to generate safety signals, and
supports the (early) discovery of possibly illegal ingredi-
ents present in herbal supplements. Pharmacovigilance of
herbal products, including herbal supplements, is essential
to ensure their safe use.
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