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Natural health products (NHPs) are used and marketed for the 
prevention or treatment of an illness or condition, the reduc-

tion of health risks or the maintenance of good health. A 2010 sur-
vey by Health Canada indicates that three of four Canadians have 
taken NHPs, and one-third use them daily (1). Moreover, in a 2004 
study completed at the emergency department of The Hospital for 
Sick Children (Toronto, Ontario), approximately 44.9% of children 
used NHPs or visited a complementary alternative medicine pro-
vider (2). Their use is common among Canadian paediatric patients 
and has increased significantly in the past 15 years (3-5).

A 2010 survey found the incidence of NHP users experiencing 
side effects or unwanted reactions had increased significantly since 

2005 (1). Despite the frequent use and popularity of alternative 
remedies, the potential benefits and risks of their use are not 
always clear. This uncertainty is due to several factors: use of 
alternative medicine is unconventional; preparations rarely meet 
the required standards of consistency in composition and bio-
logical activity; there is a lack of reporting of adverse events and 
drug interactions (6) due to a lack of professional surveillance; and 
specific data on organ toxicity are not readily available (7). 
Furthermore, many complementary health products and practices 
are not tested for safety or effectiveness in children, and many 
patients assume NHPs are safe because they are ‘natural’ and are 
unaware of any risks associated with their use. Thus, patients often 
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Objectives: To determine the use and potential interactions of 
natural health products (NHPs) with conventional medications in 
children with life-limiting illnesses.
Methods: The present study was a retrospective medical record 
review of palliative care patients <18 years of age who were admitted 
for respite care to a Canadian paediatric hospice between January 1, 
2008 and December 31, 2013. The NHPs were identified according to 
Health Canada’s inclusion criteria.
Results: A total of 106 children were included in the present study. 
Eighty-two (77.4%) had used one or more NHPs: 60 (56%) used vita-
mins and minerals; 45 (42.5%) used other products including probiot-
ics, omega-3, organic acids and essential fatty acids; 34 (32.1%) used 
everyday consumer products; 12 (11.3%) used herb or plant-based 
remedies; and one (0.9%) used homeopathic remedies. Thirty-nine 
potential NHP-medication and 10 potential NHP-NHP interactions 
were identified. A considerable number of patients (n=54) used at 
least one medication and NHP, or two NHPs with potential interac-
tions. The most common type of interaction was pharmacokinetic: 
decreasing blood concentrations of the medication, NHP or both 
(43.9% of NHP users); and enhancing the blood concentration of an 
NHP for NHP-NHP interactions (22% of NHP users).
Conclusion: A high proportion of patients in respite care use NHPs. 
Most used NHPs and medications that have potential interactions, 
although there were no adverse clinical manifestations in the present 
study. It is important to educate health care professionals about NHPs, 
the evidence available and lack thereof. This could reduce the most seri-
ous interactions and improve the alliance between parents and health 
care providers to balance the potential risks and benefits of NHPs.

Key Words: Complementary medicine; Hospice; Interactions; Natural 
health products; Paediatric

L’utilisation de produits de santé naturels par des 
patients d’âge pédiatrique en soins de répit

OBJECTIFS : Déterminer l’utilisation et les interactions potentielles 
des produits de santé naturels (PSN) avec la médication habituelle 
chez des enfants ayant une maladie limitant l’espérance de vie.
MÉTHODOLOGIE : La présente analyse rétrospective de patients en 
soins palliatifs de moins de 18 ans admis en soins de répit dans un 
centre canadien de soins palliatifs en pédiatrie s’étalait du 1er janvier 
2008 au 31 décembre 2013. Les PSN ont été établis d’après les critères 
d’inclusion de Santé Canada.
RÉSULTATS : Au total, 106 enfants ont fait partie de la présente étude. 
Quatre-vingt-deux (77,4 %) ont utilisé au moins un PSN : 60 (56 %), 
des vitamines et des minéraux, 45 (42,5 %), d’autres produits y compris 
des probiotiques, des acides gras oméga 3, des acides organiques et des 
acides gras essentiels, 34 (32,1 %), des produits de consommation cou-
rante, 12 (11,3 %), des remèdes à base d’herbes ou de plantes et un 
(0,9 %), des remèdes homéopathiques. Trente-neuf interactions poten-
tielles entre des PSN et des médicaments et dix interactions potentielles 
entre des PSN et des PSN ont été recensées. Un nombre considérable de 
patients (n=54) a utilisé au moins un médicament et un PSN ou deux 
PSN ayant des interactions potentielles. Le principal type d’interaction 
était d’ordre pharmacocinétique : réduire les concentrations du médica-
ment, du PSN ou des deux dans le sang (43,9 % d’utilisateurs de PSN) 
et accroître la concentration sanguine d’un PSN en cas d’interactions 
entre deux PSN (22 % des utilisateurs de PSN).
CONCLUSION : Une forte proportion de patients en soins de répit 
utilisait des PSN. La plupart des enfants en soins de répit utilisait des 
PSN et des médicaments susceptibles d’interagir les uns avec les autres, 
même si la présente étude ne révélait pas de manifestations cliniques 
indésirables. Il est important d’informer les professionnels de la santé 
en matière de PSN, des données probantes disponibles ou de l’absence 
de telles données. Ces mesures pourraient réduire les interactions les 
plus graves et améliorer l’alliance entre les parents et les dispensateurs 
de soins pour équilibrer les risques et avantages potentiels des PSN.
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do not link causality between NHP use and side effects or adverse 
reactions they have experienced (8). 

The objective of the present study was to describe the reported 
use of NHPs in children admitted for respite care in a Canadian 
paediatric hospice (Roger’s House, Ottawa, Ontario). The rate of 
concurrent use, and the types of potential interactions among 
NHPs and conventional medications or other NHPs was deter-
mined. The results of the present study provide information that 
may help to improve patients’ safety through better awareness of 
NHP use in children with reduced life expectancy who are often 
taking very complex regimens of prescribed medications.

METHODS
Study design
The present study was a retrospective medical record review. 
Information was collected from 106 consecutive paediatric patients 
admitted to respite care at Roger’s House, a paediatric hospice, 
between January 1, 2008 and December 31, 2013. Initially, only 
data for consecutive active patients were collected. To increase the 
number of patients included in the study, inactive patients were 
then included, ie, patients who had not been cared for at Roger’s 
House during 2013, but who had been cared for between January 1, 
2008 and December 31, 2012. 

Patients >18 years of age at admission and/or discharge; 
patients admitted only for end-of-life care, pain and symptom 
management, or transition to home; and patients for whom data 
were not available were excluded from the present study.

Data collection
Data collection was based on documentation by health care pro-
viders in each patient’s hospice medical record, and was entered 
into a Research Electronic Data Capture (REDCap®) database.

Patient demographic characteristics (birth date, sex), admission 
diagnoses, dates of admission and discharge, medication use (dos-
age, frequency, route of administration) and NHP use (dosage, fre-
quency, route of administration) were collected for each admission 
to respite care, for up to five admissions. If a patient had >5 admis-
sions during the period examined in the present study, the total 
number of admissions to respite care was calculated and data were 
collected only from the first admission, first quartile, middle admis-
sion, third quartile and the final admission. For four patients who 
had several volumes of charts, data were obtained only from the 
active chart because the other charts were not available. 

Ethics approval was granted by the Research Ethics Board of 
the Research Institute of the Children’s Hospital of Eastern 
Ontario (Ottawa, Ontario).

NHP classification
Each NHP was identified according to Health Canada’s inclusion 
criteria: NHPs are defined as “vitamins and minerals, herbal rem-
edies, homeopathic medicines, traditional medicines such as 
Chinese traditional medicines, probiotics, and other products such 
as amino-acids and essential fatty acids” (9). Health Canada also 
indicates that NHPs are products made from natural sources, sold 
in dosage forms and are designed to maintain or promote health; to 
restore or correct human health function; or to diagnose, treat or 
prevent disease.

Anatomical Therapeutic Chemical classification 
Anatomical Therapeutic Chemical (ATC) classification system 
controlled by the WHO was used for the classification of conven-
tional medicines (10).

Statistical analysis
Data were analyzed using SPSS version 21.0 (IBM Corporation, 
USA). 

Sources of data on interaction 
Potential interactions between NHP and conventional medica-
tions were identified using two databases: Natural Standard (11) 
and Medline Plus (12). In addition, PubMed Medline (13) and the 
library databases of the University of Toronto (Toronto, Ontario) 
(14) were used to search medical literature, articles and reviews on 
this subject.

RESULTS
Population characteristics
A total of 106 patients were included; 73 were active and 33 were 
inactive. Sixty-three percent were male and 36.8% female. The 
mean (± SD) age at admission was 7.8±5.5 years. The diagnosis of 
each patient was identified and classified into one of seven cat-
egories (Figure 1).

Medication use
During the five admissions considered for the present study, 84.9% 
of the patients took at least one drug from the Alimentary Tract 
and Metabolism group (class A, ATC classification) and 89.6% 
took at least one drug from the Nervous System class group 
(class N). In class N, 70.8% used at least one analgesic (class N02), 
56.6% an antiepileptic (class N03) and 43.4% a psycholeptic 
(class N05).

At each of the five admissions considered, each patient was 
taking a median of five (range zero to 17) prescription medica-
tions, not including NHPs.

NHP use
Eighty-two (77.4%) of the patients included in the present study 
had used ≥1 NHPs: 60 (56.6%) used vitamins or mineral supple-
ments; 12 (11.3%) used herb or plant-based remedies; one (0.9%) 
used homeopathic remedies; 45 (42.5%) used other products 
including probiotics, omega-3 fatty acids, essential fatty acids and 
organic acids; and 34 (32.1%) used over-the-counter products such 
as enemas or antacids (Table 1).

At each of the five admissions considered in the present study, 
each NHP user was prescribed a median of two (range zero to nine) 
NHPs with a median of one (range zero to four) vitamin and one 
(range zero to 11) NHP not including vitamins. 

Figure 1) Number of patients in each diagnostic category (n=106). CNS 
Central nervous system; NHP Natural health product
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Potential NHP-medication and NHP-NHP interactions
Despite the unknown composition of some multivitamin products 
used by 15 patients, 39 potential NHP-medication interactions 
and 10 NHP-NHP potential interactions (Table 2) (11,12,15-59) 
were identified. A considerable number of patients (54 [65.8% of 
children taking NHPs]) had taken at least one pair of medication-
NHP or NHP-NHP that could theoretically result in a pharmaco-
dynamic or pharmacokinetic interaction (Figure 2).

A total of 49 (59.8%) children had potential NHP-medication 
interactions and 18 (21.9%) had potential NHP-NHP 
interaction(s). Twenty-seven (32.9%) patients had one potential 
interaction, eight (9.8%) had two potential interactions and 
18 (21.9%) had ≥3 potential interactions.

DISCUSSION
In the present study, 77% of paediatric patients receiving respite 
care had taken at least one NHP at admission. Adams et al (60) 
found 37% of the paediatric population they studied, which 
included 979 surveys from the Stollery Children’s Hospital 
(Edmonton, Alberta) and the Children’s Hospital of Eastern 
Ontario (Ottawa), currently used NHPs. We found a higher fre-
quency of NHP use in children admitted to hospice, which may be 
explained by several factors. In the present study, we investigated 
patient’s medical records, while Adams et al (60) gathered the 

information through surveys. Investigating using medical records 
can avoid recall bias, ie, the defective recall of events by interview 
or questionnaire respondents. Moreover, surveyed respondents 
may not be able to judge whether a product is an NHP, which may 
lower the reported frequency of NHP use. The population studied 
by Adams et al (60) and the children in the present study have 
chronic conditions; however, our patients had more serious path-
ology and limited life expectancy. The reasons behind the higher 
use of NHPs by patients with serious chronic medical conditions 
may include the lack of hope of achieving full success with con-
ventional medications, or higher rates of side effects experienced 
due to conventional medications. Often, patients will turn to 
NHPs, either hoping for better success or to reduce side effects/
deficiencies caused by drugs. Finally, the hospice is not only a med-
ical setting; it is a ‘home away from home’. 

In patients taking NHPs, the frequency of use of vitamins/
minerals and herbs was similar between Adams et al (60) and the 
present study (85% versus 73.2%, and 15.6% versus 14.6%, 
respectively). The use of homeopathic remedies was lower in our 
study group (1.2%) than in Adams et al (60) (11.5%). This may be 
explained by the fact that homeopathic medicine implies complex 
dosage forms and schedules; it is possible that the parents would 
not want to impose this on the hospice. 

The use of miscellaneous NHPs (probiotics, fish oil, melatonin, 
etc) was higher in our study than in the study by Adams et al (60) 
(54.9% versus 29.8%), respectively. This could be the result of 
emerging evidence of efficacy of these products and a higher 
acceptance by the medical community. 

We found a considerable number of patients who presented 
with at least one potential NHP-medication and/or NHP-NHP 
interaction (65.8% of all patients). This rate is higher than that 
observed by Goldman et al (2), who surveyed children arriving in 
emergency departments, 16% of which had potential NHP-NHP 
or NHP-medication interactions. This may be explained by a 
lower number of patients (28%) with chronic conditions arriving 
at the emergency department than at our hospice (100%).

The high number of pharmacokinetic interactions between 
NHPs and conventional medications was due to the frequent use 
of proton pump inhibitors and H2-receptor antagonists (77.4% of 
children), which decrease the absorption of different vitamins 
and minerals, leading to deficiencies (17). Additionally, some 
drugs, such as levothyroxine and several antibiotics, are sensitive 
to other elements (such as calcium and magnesium) taken at the 

Table 1
Frequency of use of natural health products (n=106)
Product n (%)
Vitamins and minerals 60 (56.6)
  Vitamin D 41 (38.7)
  Multivitamin 23 (21.7)
  Vitamins B (B1, B2, B6, B9) 8 (7.5)
  Vitamin C 5 (4.7)
  Vitamin E 4 (3.8)
  Vitamin K1 1 (0.9)
  Calcium 14 (13.2)
  Iron 15 (14.2)
  Magnesium 7 (6.6)
  Zinc 2 (1.9)
  Potassium 1 (0.9)
  Phosphate 1 (0.9)
Miscellaneous 45 (42.5)
  Melatonin 29 (27.4)
  Probiotics 9 (8.5)
  Docosahexaenoic acid/fish oil/omega 3 7 (6.6)
  L-carnitine 7 (6.6)
  L-arginine 1 (0.9)
  Creatine 1 (0.9)
  Ubiquinone coenzyme Q10 1 (0.9)
  Alpha lipoic acid 1 (0.9)
‘Everyday consumer products’ 34 (32.1)
  Glycerin suppository 22 (20.7)
  Fleet® enema (Fleet, USA) 6 (5.7)
  Maalox® chewable antacid (Novartis, USA) 6 (5.7)
  Gaviscon® antacid (Prestige Brands, Canada) 2 (1.9)
Herbal 12 (11.3)
  Sennosides 4 (3.8)
  Inulin 5 (4.7)
  Corn starch 1 (0.9)
  Others 2 (1.9)
Homeopathic remedies 1 (0.9)

Figure 2) Percentage of patients with each type of potential natural 
health product (NHP)-medication or NHP-NHP interaction. Only 
NHP users are included. Some patients may have >1 interaction in each 
class type. Information regarding interaction class types is presented in 
Table 2.
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Table 2
Potential natural health product (NHP)-medication and NHP-NHP interactions found in our study
NHP + medication pair Class Description of interaction n (%)
Melatonin + 

anticonvulsants
C The inhibitory role of melatonin on glutamate receptors (including its free radical scavenging activity), its 

potentiation of the GABAA-benzodiazepine receptor complex activity and its apparent lack of side effects 
suggest efficacy in anticonvulsant therapy when used in combination with other classical anticonvulsants. 
Melatonin may have a useful role in mechanisms of neuroprotection, which indicates possible use in other 
cases of untreatable epilepsy (11,15,16)

17 (20.7)

Iron + PPIs B PPI therapy results in clinically significant iron malabsorption due to gastric acid hyposecretion and the risk of 
achlorhydria. One study shows that individuals that use of PPI for ≥1 year exhibit significantly decreased mean 
hemoglobin (≥1.0 g/dL) and hematocrit levels (≥3%) compared with matched controls (11,17)

13 (15.8)

Vitamin D + 
anticonvulsants

B Some anticonvulsant agents (phenobarbital, phenytoin, primidone, carbamazepine and oxcarbazepine) may 
decrease levels of vitamin D by inducing hepatic conversion of vitamin D to inactive metabolites (9,18-21)

12 (14.6)

Calcium + PPIs B The stomach acid and the slightly acidic environment are necessary to dissociate ingested calcium (17,22). One 
study showed a 5.5% decrease in fractional calcium absorption with omeprazole versus placebo (23)

11 (13.6)

Vitamin C + PPIs B At nonacidic pH, Vitamin C is unstable and is reversibly metabolized to dehydroascorbic acid. At pH >4, 
dehydroascorbic acid is susceptible to being hydrolysed to 2,3-diketoglulonic acid; this reaction is irreversible. 
This intragastric degradation reduces the mean plasma vitamin C level by 12.3% after 28 days of 40 mg/day of 
omeprazole (11,17,24,25)

11 (13.4)

Vitamin C + 
acetaminophen

A Vitamin C may decrease excretion of acetaminophen in the urine, which may increase blood levels of this 
medication (11,12,26)

10 (12.2)

Magnesium + PPIs B The use of PPIs has been associated with decreased magnesium levels, and severe hypomagnesemia has been 
reported in some cases. This appears to be a class effect, although the mechanisms are poorly understood. The 
hypomagnesemia has been shown to be refractory to magnesium replacement until PPIs are stopped (1,27-29)

5 (6.1)

Omega 3 + NSAID, 
acetaminophen

C Treatment with fish oil capsules reduced the need for NSAID use in rheumatoid arthritis patients. Fish oil 
treatment increases the inhibitory activity of acetaminophen by cyclooxygenase (11,30)

5 (6.1)

Folate + antiacids/H2 
blockers

B Chronic use of large doses of antacids or the use of H2 blockers may reduce folic acid absorption, but this is likely 
only significant if dietary folate intake is very low (11)

4 (4.9)

Niacinamide + NSAIDs C The use of NSAIDs may reduce the tingling, itching, flushing and warmth associated with oral niacin administration (9) 4 (4.9)
Riboflavin + 

anticholinergics
A Anticholinergic agents decrease gastric emptying and intestinal transit rates, which in turn can increase the 

amount of riboflavin that is absorbed (11,12)
3 (4.9)

Melatonin + 
azathioprine, 
corticosteroids

D Some publications show an in vivo immunostimulatory action of melatonin. Taking melatonin along with 
immunosuppressants may decrease the effectiveness of these medications (11,12,31,32)

3 (3.7)

Vitamin B12 + PPIs B The inhibition of gastric acid secretion by PPI therapy increases intragastric pH, which reduces the bioavailability 
of dietary vitamin B12 (11,17,25)

3 (3.7)

Niacinamide + 
Anticonvulsants

A Niacinamide may increase plasma levels of anticonvulsants, including carbamazepine, diazepam and sodium 
valproate (11)

3 (3.7)

Vitamin D + thiazides A Thiazide diuretics decrease urinary calcium excretion, while vitamin D enhances intestinal calcium absorption. 
Concomitant use of both agents may cause or exacerbate hypercalcemia (21)

2 (2.4)

Calcium + 
levothyroxine

B The administration of calcium and levothyroxine at the same time was found to reduce levothyroxine absorption 
(33) and was associated with a significant reduction (17 pmol/L at baseline to 15 pmol/L during the calcium 
period) in mean serum free thyroxine (11,12,34)

2 (2.4)

Iron + ACEIs F Iron may suppress dry cough initiated by ACEI use (11,35,36) 2 (2.4)
Vitamin E + NSAID E Vitamin E may slow blood clotting. Taking vitamin E along with medications that also slow clotting may increase 

the chances of bruising and bleeding (11,12)
2 (2.4)

Melatonin + clonidine D One study showed a significant decline in melatonin after clonidine administration (17.2 ng/L at 60 min after 
clonidine intake compared with 32.9 ng/L basal value) (37)

2 (2.4)

Carnitine + 
anticonvulsants

B Decreased serum carnitine has been noted in children using phenobarbital, carbamazepine or valproic acid. The 
new generation of antiepileptics have not shown this interaction (11,38,39)

2 (2.4)

Beta-carotene + PPIs B Omeprazole decreased the absorption of a single dose of beta-carotene (11) 2 (2.4)
Creatine + ibuprofen E NSAIDs reduce renal blood flow via prostaglandin inhibition, and creatine may be nephrotoxic. Renal function 

should be monitored (11,12,40)
1 (1.2)

Omega3 + fosinopril C Fish oil can increase the hypotensive effects of ACEIs, which may significantly lower blood pressure 
(11,12,40,42,43)

1 (1.2)

Ubiquinone (coezyme 
Q10) + ranitidine

A Transportation of ranitidine may be altered. Ranitidine is a substrate of P-glycoprotein. Thus, coenzyme Q10 
affects P-glycoprotein transporter. (11,44) 

1 (1.2)

Vitamin D + tacrolimus B Tacrolimus is metabolized by CYP3A4 and CYP3A5. Vitamin D requires these enzymes to be activated. Thus, 
concentration of the active form of Vitamin D may be altered (21)

1 (1.2)

Zinc + PPIs B One study showed that suppression of gastric acid secretion by omeprazole reduces intestinal absorption of zinc 
(245 mg/dL/h to 141 mg/dL/h after omeprazole administration) (11,45)

1 (1.2)

Magnesium + 
ibuprofen

A/E Magnesium hydroxide significantly accelerates the absorption of ibuprofen (area under curve of ibuprofen was 
increased by 66% between 0 h and 1 h with magnesium hydroxide) (46). Another study showed that a tablet 
containing magnesium hydroxide increased the number of stomach erosions (corpus and antrum) compared 
with ibuprofen alone (11,47)

1 (1.2)

Continued on next page
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same time. Regular monitoring or staggered dosing between 
NHPs and medications or other NHPs can easily avoid many 
potential interactions. 

In spite of the potential, most of these interactions do not 
present with clinical signs or symptoms. There were no reports of 
adverse events attributed to interactions during the study period. 

The number of well-controlled published NHP clinical trials 
is limited. However, the integration of supplements into cur-
rent pharmacotherapeutic approaches to patient care can be 
considered in selected cases. Some NHPs may decrease the risk 
of side effects from conventional drugs such as iron’s reduction 
of dry cough due to angiotensin-conversing-enzyme inhibitor 
use (35,36). Other NHPs could reduce the need for nonsteroidal 
antinflammatory drugs and acetaminophen, and indirectly decrease 
their side effects. For example, omega-3 fatty acids may have anti-
inflammatory properties and, thus, reduce the need for higher doses 
of nonsteroidal antinflammatory drugs and acetaminophen (30). 
Several NHPs and conventional drugs have a synergistic action. 
Melatonin has GABAergic properties and may, thus, potenti-
ate the effect of some anticonvulsants, and reduce the oxidative 

stress and subsequent damage caused by anticonvulsant therapy 
(15,16). However, caution is advised because melatonin has been 
reported to cause seizures in certain patients with severe neuro-
logical disorders, and treatment should be individualized based on 
patients’ response (61). No such pharmacodynamic combinations 
are advised or available in the drug market. The only beneficial 
pharmacokinetic associations recognized in the present study 
and approved by Health Canada are calcium-vitamin D (62) and 
iron-vitamin C (63). More and better-quality research on NHPs 
is needed to determine whether these agents have any significant 
therapeutic potential and whether they can be used in conjunction 
with prescription medications that will have clinical benefits. 

Study limitations
Our study had several limitations. First, we included all potential 
interactions for conventional drugs and NHPs prescribed, even 
if they were not always administered to the children. Second, 
we did not include topical preparations. Third, it is possible that 
parents did not bring all of the NHPs to the hospice in fear of 
judgement from health care personnel on the use of NHPs. All 

Table 2 – continued
List of potential NHP–medication and NHP–NHP interactions found our study
NHP + medication pair Class Description of interaction n (%)
Iron + minocycline B Ferrous sulfate may lead to a significant decrease in intestinal absorption of minocycline absorption. This may be 

due to chelation of minocycline by iron (11,12,48)
1 (1.2)

Folate + ibuprofen D In vitro laboratory evidence suggests folate-dependent enzymes are inhibited by certain NSAIDs (11) 1 (1.2)
Magnesium + 

cephalexin
B Magnesium may chelate cephalexin, resulting in decreased absorption of this antibiotic (11) 1 (1.2)

Magnesium + 
levothyroxine

B Oral magnesium salts may chelate oral levothyroxine which, in turn, decreases thyroid hormone absorption (11) 1 (1.2)

Zinc + phenytoin B Phenytoin may act as a chelator of zinc and may reduce zinc levels (11,49) 1 (1.2)
Magnesium+ 

tacrolimus
B In vivo human studies showed tacrolimus reduced renal tubular reabsorption of magnesium, resulting in 

increased excretion. A significant proportion of people treated with tacrolimus reported hypomagnesemia (11)
1 (1.2)

Thiamine + diuretics B Diuretics may increase the excretion of thiamin (11,50,51) 1 (1.2)
Riboflavin + diuretics B Diuretic therapy has been shown to decrease plasma concentrations of riboflavin (11) 1 (1.2)
Magnesium + 

hydrochlorothiazides
B Long-term use of thiazide diuretics may impair the kidney’s magnesium-conserving ability and lead to 

hypomagnesemia and hypokalemia (11)
1 (1.2)

Niacinamide +clonidine E Taking niacin with clonidine may lower blood pressure, leading to hypotension (12) 1 (1.2)
Selenium + 

azathioprine
D Selenium has been shown to stimulate the immune system via cellular and humoral immunity in in vitro animal 

and human research (11)
1 (1.2)

NHP + NHP pair Class Description of interaction n (%)
Calcium+ vitamin D A Vitamin D increases calcium absorption from the intestine (11,12,52) 16 (19.5)
Magnesium + vitamin D A Vitamin D may enhance the intestinal absorption of magnesium through separate active transport mechanisms in 

individuals with low magnesium and low vitamin D levels (12,53)
5 (6.1)

Magnesium + calcium B Calcium supplements may decrease the absorption of dietary magnesium, but only at very high doses (11,12,54) 5 (6.1)
Zinc + vitamin D A Research suggests that vitamin D is involved in zinc absorption (12) 4 (4.9)
Zinc + calcium B A study showed that high-calcium diets or supplement could reduce net zinc absorption and zinc balance, and 

may increase the zinc requirements in adult humans (11,12,55)
4 (4.9)

Iron + riboflavin A Riboflavin supplements may improve the way iron supplements work in some individuals with iron deficiency (11) 4 (4.9)
Iron + vitamin C A Vitamin C increases iron absorption when taken simultaneously. This effect depends on the patient’s conditions 

and may not be clinically significant (11,12,56)
3 (3.7)

Magnesium + zinc B High doses of zinc appear to decrease magnesium absorption and magnesium balance in healthy adult men (57). 
Moderately high dietary zinc intake appears to increase the excretion of magnesium in the feces and urine in 
postmenopausal women (12,58)

2 (2.4)

Iron + calcium B Calcium inhibits iron absorption. Long-term effects are unclear because reports measure only immediate iron 
levels (11,12,59)

2 (2.4)

Chromium + antiacids 
(calcium carbonate)

B The concomitant use of antacids and chromium may reduce chromium absorption (11) 2 (2.4)

Percentage calculated with respect to total number of patients who were NHP users. ACEI Angiotensin-converting-enzyme inhibitor; NSAID Nonsteroidal anti-
inflammatory drug; PPI Proton pump inhibitor. Types of interaction classification: class A: pharmacokinetic interaction, enhance blood concentration of NHP or 
medication; class B: pharmacokinetic interaction, decrease blood concentration of NHP or medication; class C: pharmacodynamic interaction, enhance therapeutic 
or physiological effect of NHP or medication; class D: pharmacodynamic interaction, decrease therapeutic or physiological effect of NHP or medication; class E: 
pharmacodynamic interaction, enhance the side effect of NHP or medication; class F: pharmacodynamic interaction, decrease the side effect of NHP or medication
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of these factors could explain why we found only a low incidence 
of herbal and homeopathic remedies. Additionally, the compos-
ition of some multivitamins was unknown; therefore, it was not 
possible to evaluate the potential interactions for these products. 

Not all potential interactions between medications and NHPs 
or between NHPs and other NHPs have been studied in full. Some 
interactions may exist but have not been studied or become appar-
ent over time; others have been studied, but the results are unclear. 
This subject remains controversial, and additional well-designed 
studies are needed to clarify this issue. Some interactions during 
the absorption phase could have been avoided if more time was 
allowed between administrations. Finally, most of the interactions 
do not show clinical manifestations and would only be apparent 
with blood sampling or other means, which were not evaluated in 
the present study.

CONCLUSION
A high proportion of the patients in respite care in the present 
study use NHPs. Most use NHPs and medications that have poten-
tial interactions, although in the present study they did not lead to 
adverse clinical manifestations. However, it is important to edu-
cate health care professionals on NHPs, the evidence available 
and lack thereof. This could reduce the most serious interactions, 
and improve the alliance between parents and health care provid-
ers to balance the potential risks and benefits of NHPs.
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