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ABSTRACT

Objectives: Dietary supplements and herbal products are widely used by patients undergoing anticancer treatment, and a
considerable proportion of this use is never mentioned to their physician. This review summarises current evidence on the
prevalence of such use, the pharmacological basis of interactions with anticancer agents, and the factors underlying non-
disclosure on the part of both patients and clinicians.

Methods: PubMed/MEDLINE and Google Scholar were searched for publications from January 2011, and July 2026, using
combinations of terms relating to dietary supplements, herbal medicine, oncological treatment, herb—drug interactions and
physician—patient communication. Priority was given to systematic reviews, meta-analyses and studies conducted in
populations receiving anticancer treatment.

Key findings: Reported prevalence varies widely between studies, depending on which products are counted and on the
populations examined. Interactions arise principally through effects on drug metabolism and transport. Patients most often
cite the absence of any question from the clinician as their reason for not disclosing; clinicians, in turn, describe their own
knowledge of these products as insufficient. Training programmes have been developed to address this, but their
effectiveness has yet to be established.

Conclusions: Interactions between anticancer agents and dietary supplements or herbal products may be clinically relevant,
yet often go unrecognised because their use is not disclosed. Non-disclosure is better understood as a feature of the
consultation than as a behaviour of the patient. Two forms of intervention follow: strengthening clinicians' competence, and
making enquiry about supplement use routine and free of judgement.

KEYWORDS

Dietary Supplements, Herbal Medicine, Clinical Oncology, Herb—Drug Interactions, Physician—Patient Communication,
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1. Introduction

Dietary supplements (DS) are among the most widely used health-related products in high-income
countries (Cowan et al., 2018; Itowiecka et al., 2022). In the United States, 52% of adults reported using at
least one supplement within a 30-day period (Cowan et al., 2018), and across Europe national estimates range
from 5% to over 50%, depending on the country (Papatesta et al., 2023).

Food supplements are concentrated preparations intended to complement, rather than replace, the
ordinary diet. They may contain vitamins, minerals, amino acids, dietary fibre, botanical extracts or other
substances exerting a nutritional or physiological effect, singly or in combination. They are administered orally
in measured dose form, typically as capsules, tablets, sachets of powder or liquid preparations (Directive
2002/46/EC, 2025).

Herbal products constitute a distinct subset of this category. According to Directive 2004/24/EC of the
European Parliament, herbal medicines comprise herbs, herbal materials, herbal preparations and finished
herbal products containing parts of plants or other plant materials as active ingredients. Unlike vitamin or
mineral preparations, they are multi-component mixtures which may differ in the concentration of their
constituents.

Food supplements and herbal medicines are obtained without prescription and are not, in most
jurisdictions, subject to pre-market efficacy evaluation (Dwyer et al., 2018). Their regulatory status is
correspondingly ambiguous: within the European Union the same botanical material may be marketed as a
food supplement or registered as a traditional herbal medicinal product under Directive 2004/24/EC (2004),
depending on its presentation and the claims made for it.

The use of dietary supplements and herbal products by patients with cancer is widespread (Asiimwe et
al., 2021; Tank et al., 2021). A substantial proportion of patients do not disclose this use to their physician,
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and because such products are obtained without prescription they are rarely documented in the medical record
(Davis et al., 2012; Foley et al., 2019).

The motivations reported by patients are heterogeneous. Some take supplements to alleviate the adverse
effects of treatment, others in the belief that doing so will strengthen immune function or reduce the likelihood
of recurrence, and others still to maintain a sense of active participation at a point in illness when most
therapeutic decisions are taken on their behalf (Tank et al., 2021).

The clinical significance of this gap has increased over the past decade. Systemic oncological treatment
has shifted substantially towards orally administered targeted agents and tyrosine kinase inhibitors, the
majority of which are metabolised by cytochrome P450 3A4 (Brokaar et al., 2025; Gandhi et al., 2025).
Because these agents have a narrow therapeutic index and are taken daily and unsupervised over months,
altered exposure may result either in avoidable toxicity or in loss of efficacy. Interactions between botanical
preparations and anticancer agents have been reviewed comprehensively and recently (Gandhi et al., 2025).

The objective of this review is to summarise current scientific evidence on the use of dietary supplements
and herbal products by patients receiving anticancer treatment. Specifically, it addresses the prevalence of such
use, the pharmacological characteristics of interactions with anticancer agents, the extent to which use remains
undisclosed to the treating team, and the patient- and clinician-related factors underlying non-disclosure.

2. Methodology

Database Search Strategy

A narrative literature review was conducted by searching databases such as MEDLINE (PubMed),
supplemented by Google Scholar, for publications released between January 1, 2011, and July 1, 2026.
Controlled vocabulary (MeSH) and free-text keywords related to dietary supplements, herbal medicine and
oncological treatment were combined using Boolean operators: "Dietary Supplements", "Food Supplements",
"Herbal Medicine", "Plant Preparations”, "Complementary Therapies", "Complementary and Alternative
Medicine", "Neoplasms", "Cancer", "Antineoplastic Agents", "Chemotherapy", "Herb-Drug Interactions",
"Cytochrome P-450 CYP3A4", "Disclosure", "Non-disclosure", "Physician-Patient Relations" and
"Communication".

Inclusion and Exclusion Criteria

Eligible sources included meta-analyses, systematic reviews, cross-sectional and cohort studies,
pharmacokinetic studies, randomized controlled trials, as well as regulatory documents and clinical guidelines
that: (I) reported the prevalence, patterns or determinants of dietary supplement and herbal product use among
patients with cancer; (II) examined the pharmacological basis or clinical consequences of interactions between
such preparations and anticancer agents; or (III) addressed disclosure of this use to healthcare professionals,
including the perspectives of patients and clinicians. Regulatory and institutional documents defining food
supplements and herbal medicinal products were retrieved directly from official sources. Articles published in
languages other than English and abstracts without access to the full text were excluded from the review.

Study Selection and Data Extraction

Initial selection was conducted based on a review of titles and abstracts, followed by an assessment of
the full texts of potentially relevant publications. Reference lists of relevant articles were screened for
additional sources. The data review focused on the study design, characteristics of the study populations
(including patients receiving systemic anticancer treatment, cancer survivors and general adult populations),
the preparations examined, measured outcomes (prevalence of use, pharmacokinetic parameters, rates of
disclosure) and their clinical significance.
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3. Results

3.1. Terminology and prevalence of use

Much of the available data on this behaviour concerns not dietary supplements and herbal products as
such but complementary and alternative medicine (CAM), an umbrella term for products and practices lying
outside conventional medical care. Related terms — traditional medicine, integrative medicine, and the World
Health Organization's traditional and complementary medicine — are used largely interchangeably, and no
universally accepted definition exists (World Health Organization, 2019). The category typically encompasses
herbal preparations, dietary supplements and other natural products alongside practices such as acupuncture,
homeopathy, manual therapies and mind—body techniques, and what is regarded as conventional rather than
complementary differs between countries and changes over time (Marsh et al., 2009; Quandt et al., 2009).

Among patients with cancer, use of complementary and alternative medicine is common worldwide. A
meta-analysis of 152 surveys conducted in 18 countries, comprising more than 65,000 patients, estimated the
combined prevalence of CAM use at 40%, with the highest figures reported in the United States and the lowest
in Italy and the Netherlands (Horneber et al., 2012). A subsequent systematic review of 61 studies published
between 2009 and 2018, involving 21,249 patients across a range of countries — among them Germany and
Turkey — reported an average of 51% (Keene et al., 2019). A meta-analysis restricted to 14 Asian countries
found a pooled prevalence of 49.3%, ranging across individual studies from 24.0% to 94.8% (Choi et al., 2024).
In a Polish study of 864 hospitalised patients, 46.7% of those familiar with such methods reported having used
CAM, most often natural products, herbs and vitamin preparations; the great majority used them alongside
conventional treatment (Kasprzycka et al., 2022). A second Polish survey of 310 patients found that 24.1%
acknowledged such use during active treatment (Puskulluoglu et al., 2021). The width of these ranges is itself
informative. The authors of the largest meta-analysis noted that heterogeneity between studies was high and
was in part attributable to differences in survey methodology rather than to differences between the populations
studied (Horneber et al., 2012).

The demographic factors most consistently associated with CAM use are higher education, younger age
and female sex (Keene et al., 2019; Poonthananiwatkul et al., 2015), and there are some therapy preferences
that have been reported to be nation-specific (Kasprzycka et al., 2022).

Botanical products deserve separate attention, as they carry the greatest potential for interaction with
anticancer treatment. The best available estimate derives from a systematic review and meta-analysis of 155
studies comprising 809,065 participants, which reported a pooled prevalence of herbal medicine use among
patients with cancer of 22% (95% CI 18-25%). Prevalence reached 40% (95% CI 23—-58%) in Africa and 28%
(95% CI 21-35%) in Asia, and was consistently higher in low- and middle-income countries (32%, 95% CI
23-42%) than in high-income countries (17%, 95% CI 14-21%) (Asiimwe et al., 2021). Figures from
individual European cohorts fall within a similar range, with herbal and botanical products reported by 12.6%
of patients surveyed in Germany (Tank et al., 2021) and 32.5% of those using complementary medicine in a
Polish study (Kasprzycka et al., 2022).

Dietary supplement use is substantially more frequent than the use of herbal preparations alone. In a
nationally representative analysis of NHANES data covering 2003-2016, 70.4% of 2,772 cancer survivors
reported using dietary supplements (Du et al., 2020). In a survey conducted at a comprehensive cancer centre
in the United States, non-vitamin non-mineral supplements were taken during initial treatment by 49% of
respondents, rising to 52% among those receiving chemotherapy; among these users, however, 18% took a
herbal preparation, the subgroup the authors identified as carrying the greatest interaction risk (Luo & Asher,
2018). European figures are consistent with this pattern: 47.2% of patients in the German ambulatory survey
cited above reported using supplements of any kind (Tank et al., 2021).

3.2. Herbal products: mechanisms and clinical relevance of interactions

Several features of botanical preparations make their interaction potential harder to assess than that of
conventional medicines. They are multi-component mixtures whose composition varies with species, plant
part, cultivation, extraction method and manufacturer, so that products sharing a name may differ appreciably
in the concentration of the constituents responsible for a given effect. Where marketed as food supplements,
they are generally not subject to evaluation of interaction potential before sale, and a single active substance
can rarely be assigned to a single metabolic pathway (Dwyer et al., 2018).
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Most documented interactions between botanical preparations and anticancer agents arise at the level of
drug metabolism and transport rather than at the site of action. Three pathways account for the majority of
reported effects: the cytochrome P450 enzyme system, the efflux transporter P-glycoprotein, and, less
frequently, uridine diphosphate-glucuronosyltransferase (UGT) (Berretta et al., 2022). Of the cytochrome
isoforms, CYP3A4 is the most consequential, since it participates in the metabolism of a substantial proportion
of agents used in systemic oncological treatment. The direction of the effect determines its clinical
consequence. Inhibition of CYP3A4 reduces clearance and increases exposure, with a corresponding risk of
toxicity; induction accelerates metabolism and lowers exposure, potentially to subtherapeutic concentrations
(Berretta et al., 2022; Gandhi et al., 2025).

St John's wort (Hypericum perforatum) illustrates the latter mechanism and is the botanical preparation
for which such interactions have been examined directly in patients receiving anticancer treatment. In ten
patients given intravenous docetaxel, fourteen days of supplementation reduced mean exposure to the drug by
approximately 12% and increased its clearance (P = 0.045 for both) (Goey et al., 2014). The interaction is
recognised at the regulatory level: St John's wort is a potent inducer of cytochrome P450 enzymes (most
importantly CYP3A4) and P-glycoprotein (Nicolussi et al., 2020).

How often such interactions arise in practice is harder to establish. Estimates vary with the population
examined and the threshold applied: among cancer patients using herbal supplements, a proportion
approaching one in two has been described as at risk of a herb—drug interaction (Lam et al., 2022), whereas a
study of 202 older adults receiving systemic anticancer therapy identified potentially relevant interactions in
4% of the cohort, half of which were judged clinically relevant on independent pharmacist assessment (Brokaar
et al., 2025).

Not all effects are unfavourable. Some botanical preparations have been investigated for the
management of treatment-related symptoms, though the evidence remains limited (Ryan et al., 2012), and
naturally derived compounds have been examined as potential adjuncts to chemotherapy, though this work
remains preclinical (Zhou et al., 2023).

3.3. Dietary supplements: antioxidant mechanisms and clinical relevance

The most common dietary supplements include magnesium, calcium, multivitamins and vitamin C (Du
etal., 2020; Kasprzycka et al., 2022; Luo & Asher, 2018; Tank et al., 2021). Several of these act as antioxidants.
Their main function is to prevent, delay or remove oxidative damage caused by reactive oxygen species (ROS)
(Jomova et al., 2023). Reactive oxygen species are the target of a number of anticancer therapies: by increasing
ROS production, these treatments lead, directly and indirectly, to apoptosis of tumour cells. Supplementation
with antioxidants during treatment might therefore attenuate the intended effect at the same time as it reduces
unintended toxicity.

Despite considerable research, no consensus has been reached regarding the potential benefit or harm
of combining supplementation with anticancer treatment (Ambrosone et al., 2020; Limbrunner et al., 2025;
Woldeselassie & Tamene, 2024). Preparations taken without a medical indication and doses exceeding
recommended should be avoided during active treatment (Wolf et al., 2022).

3.4. Patients' motivations and sources of information

Patients' motivation to use complementary and alternative medicine, including dietary supplements and
herbal preparations, has been the subject of considerable research. Patients report that in doing so they will
support their immune system (Kasprzycka et al., 2022; Tank et al., 2021), improve their quality of life (Gras
et al., 2019; Kasprzycka et al., 2022; Tank et al., 2021), and manage the adverse effects of treatment (Berretta
et al., 2017; Gras et al., 2019; Kasprzycka et al., 2022; Tank et al., 2021). Some seek in them a means of
stopping cancer progression, while others use them as an adjunct to conventional treatment (Tank et al., 2021).
Among Canadian patients using complementary and alternative medicine, 51.6% stated that they were simply
trying to do "everything that might help" (Buckner et al., 2018).

Patients rarely obtain information about these preparations from the clinicians treating them. In a
Jordanian study of 602 patients with cancer, 54% relied on social media, while only 11% consulted a healthcare
professional (Al-Masri et al., 2025). Among 170 Moroccan women treated for breast cancer, 63.5% drew their
information from their immediate circle and 38% from conversations with other patients; use was
recommended by relatives or friends in 66.7% of cases (Baladi et al., 2024). A Polish study of 864 hospitalised
patients found the same pattern, with information originating from the internet, friends, family and fellow
patients rather than from a doctor (Kasprzycka et al., 2022). In a multicentre survey of patients receiving
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immune checkpoint inhibitors, the most frequent sources were household members (37.5%), television (25%)
and friends (25%) (Kus et al., 2024). In a survey conducted at a comprehensive cancer centre in the United
States, 75% of patients who sought advice about supplements consulted professional sources, alongside 47%
who used lay sources and 44% who used media, although the response rate of 34% probably favoured patients
already engaged with their care (Luo & Asher, 2018).

3.5 The clinical encounter: perspectives of patient and physician

A substantial proportion of patients do not disclose their use of dietary supplements or herbal medicine
to their physicians, with reported rates varying widely across studies. A systematic review of studies published
up to 2012 found that between 20% and 77% of patients with cancer did not inform their treating physician
about complementary medicine use (Davis et al., 2012). In a meta-analysis of clinical populations, only 33%
of patients disclosed their use of biologically based preparations (Foley et al., 2019). The variation is partly
geographical. In France, 33.5% of patients using complementary medicine discussed it with their oncologist
(Gras et al., 2019), whereas in Italy most did so (Berretta et al., 2017).

The reasons patients offer for not disclosing recur consistently across studies and fall into three groups.
The first concerns the perceived relevance of the information: patients frequently regard supplement use as
unrelated to their conventional treatment (Levy et al., 2018). The second concerns the anticipated response:
patients expect disapproval or indifference (Levy et al., 2018). The third is structural: patients do not raise the
subject because of limited consultation time (Powell et al., 2002). Across all of these, however, one reason
predominates. The most frequently cited explanation for non-disclosure is that the physician did not ask (Davis
etal., 2012; Foley et al., 2019; Levy et al., 2018; Puskulluoglu et al., 2021; Roberts et al., 2005).

Clinicians have been reported not to raise the subject routinely (Lee et al., 2014). When asked why, they
point to their own knowledge: in a national survey of Chinese oncologists, 75.6% were unwilling to raise the
subject because they lacked the knowledge to do so, and only 22.0% had received any professional education
on complementary medicine (Yang et al., 2017). Several factors contribute: the subject is absent from most
medical curricula, the evidence base is fragmentary, and guidelines address few of the preparations patients
actually take.

4. Discussion

The range of dietary supplements or herbal products available to patients continues to expand, as does
the range of anticancer agents with which they may interact. Reported use of dietary supplements and herbal
preparations during cancer treatment ranges from roughly 20% to nearly 50%, a spread driven as much by
definition and method as by the populations studied (Asiimwe et al., 2021; Tank et al., 2021). A substantial
proportion of patients do not disclose this fact to their physician (Davis et al., 2012; Foley et al., 2019). The
reasons are varied: anticipated disapproval, a belief that the information is not relevant to treatment, the
absence of any question from the clinician, or insufficient time within the consultation to raise the subject
(Davis et al., 2012; Foley etal., 2019; Levy et al., 2018; Powell et al., 2002; Puskulluoglu et al., 2021; Roberts
et al., 2005).

The situation presents clinicians with a significant difficulty. Assessing a given preparation requires
knowledge of its pharmacological behaviour, and that knowledge must be kept current as new products enter
the market. Databases allowing rapid verification of potential interactions exist (Ziemann et al., 2019), but
their usefulness depends on continued maintenance. The clinician must then weigh benefit against risk for an
individual patient. Oncologists state this plainly: surveys across different health systems find that a majority
describe their own knowledge of complementary medicine as insufficient (Lee et al., 2014; Yang et al., 2017).

The consequences of undisclosed supplement use may affect not only treatment but also the doctor—
patient relationship. In a multicentre cluster-randomised trial, oncology physicians who completed a blended-
learning training programme reported significantly less distress in advising their patients about complementary
and integrative medicine (Helmer et al., 2023). Two years later, patients whose oncologists had received the
training still reported a better relationship with their doctor than patients in the control group. They were also
less likely to have used complementary therapies without telling their oncologist (13.7% versus 24.0%) (Rogge
etal., 2024).

Practical guidance for discussing CAM has also been developed. Schofield and colleagues proposed a
structured approach to discussing complementary medicine in conventional oncology settings, beginning with
an open and respectful invitation to disclose, seeking to understand what the patient hopes the preparation will
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achieve, then reviewing the specific products in use, discussing their potential benefits and risks, allowing the
patient to ask questions, and closing with an agreed plan (Schofield et al., 2010). To adapt this approach to
everyday clinical practice, Witt and colleagues subsequently developed a consultation manual designed for a
duration of approximately twenty minutes. Its content was derived from a literature review and from expert
analysis by a multidisciplinary panel drawn from integrative oncology, psycho-oncology, medical ethics,
communication, epidemiology and public health, and was refined through pilot testing by participating
physicians (Witt et al., 2020).

5. Conclusions

Dietary supplements and herbal preparations are taken by a considerable proportion of patients during
anticancer treatment, and much of this use is never mentioned to the treating team — despite established
grounds for concern about interactions with agents of narrow therapeutic index.

Non-disclosure is better understood as a feature of the consultation than as a behaviour of the patient.
The reason patients most often give for saying nothing is that they were not asked. The reason clinicians most
often give for not asking is that they consider their own knowledge insufficient.

Two forms of intervention are needed to open a physician—patient dialogue on this matter. The first is
educational: clinicians themselves report a need to strengthen their competence regarding the potential effects
of dietary supplements and herbal products. The second concerns the consultation itself, where enquiry about
such preparations should be routine and free of judgement. The aim is not to eliminate supplement use but to
bring it within the consultation, where the balance of potential benefit and risk can be considered jointly rather
than resolved by the patient alone.

Conflicts of Interest: The authors declare no conflict of interest.
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