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Notable Adverse Events Associated with Concomitant Use of Health Foods and Drugs Derived
from the Analysis of HFNet Data on the Safety and Effectiveness of Health Foods
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%2 Department of Food Safety and Management, Showa Women's University,
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* Corresponding author

Health foods are commonly consumed at their own discretion by patients with various diseases
who are also being treated with conventional drugs. Both health foods and drugs are diverse, and
enormous numbers of possible combinations exist, so that it is very difficult to identify adverse
events that may occur due to their interactions. Here, we analyzed the characteristics of adverse
events related to the concomitant use of health foods and drugs using data from the “Information
system on safety and effectiveness for health foods (HFNet)” website (https://hfnet.nibiohn.go.jp/)
compiled by the Food Function and Labeling Department of the National Institute of Health and
Nutrition of Japan. We identified 64 reports and 71 patients, and characterized them according to
symptom severity and drug classification. The analysis revealed that symptoms of liver dysfunction
were mainly reported in patients receiving high-risk drugs, such as antiepileptic, antineoplastic,
antiarrhythmic, and antithrombotic drugs, concomitantly with health foods or drugs. However,
journal articles describing health food and drug interactions generally did not provide sufficient in-
formation about the ingredients of the health foods.

(Received October 4, 2017)
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[
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drug—food interaction but related to concomitant use of
(N=42) health foods and drugs
(N=29)
The_rap e drug Therapeutic
monitoring (TDM) d e
(N=15) | | drugmonitoring
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TDM and Lab
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pharmaceutical effects pharmaceutical effects
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|| conducted conducted
(N=9) = (N=27)

Fig. 1. Characterization of case reports analyzed in this
study

Adverse events related to the concomitant use of
health foods and drugs, complied in the “Information
system on safety and effectiveness for health foods”
(HFNet), were extracted for analysis. “Lab test relat-
ed with diagnoses of pharmaceutical effects” repre-
sents the blood coagulation time for anticoagulants,
HbA1lc for antihyperglycemics, and HIV viral load
and CD4 count monitoring for anti-HIV agents.
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Fig. 2. Age distribution of patients

Symptoms
do not correspond to
SCSADR'!

Accompanying\_
symptoms other
than changes in
AUC

Symptoms
correspond to
SCSADR"

Grade 1

Changes only in AUC'?

Fig. 3. Onset of adverse reactions and severity of patient
condition

Grades 1 to 3 refer to the severity of patient condi-

tion with respect to the SCSADR™

™ SCSADR: Standards for Classification of Serious
Adverse Drug Reactions (Notification No. 80 of
the Safety Division, Pharmaceutical Affairs Bu-
reau, dated June 29, 1992).

2 AUC: Area under the curve.
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Fig. 4. Classification of adverse event cases in various
dysfunction regions and severity

Each data set includes plural regions. Grades 1 to 3
refer to the severity of patient condition with refer-
ence to the Standards for Classification of Serious
Adverse Drug Reactions (Notification No. 80 of the
Safety Division, Pharmaceutical Affairs Bureau,
dated June 29, 1992).
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Fig. 5. Classification of adverse events in composition of
dietary supplements (Graph A), number of drugs
(Graph B), and severity of patient condition

Grades 1 to 3 indicate the severity of the patient's

condition with reference to the SCSADR.™

" SCSADR: Standards for Classification of Serious
Adverse Drug Reactions (Notification No. 80 of
the Safety Division, Pharmaceutical Affairs Bu-
reau, dated June 29, 1992).
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Antineoplastic agents

Immunosuppressive
agents
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Digitalis preparation
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Antidiabetics [l Cases with no corresponding

SCSADR types
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Anti-HIV agents
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Number of cases

Fig. 6. Classification of adverse events in therapeutic
categories of drug and severity of patient condi-
tion

Each of the data set includes a plurality of the ther-

apeutic categories.

Grades 1 to 3 mean the severity of the patient’s con-

dition with reference to the SCSADR.™

™ SCSADR: Standards for Classification of Serious
Adverse Drug Reactions (Notification No. 80 of
the Safety Division, Pharmaceutical Affairs Bu-
reau, dated June 29, 1992).
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Table 1. Case reports of adverse events categorized as Grade 3 drug—health food interaction
. C L. Health foods and duration of Number . . Estimated interaction mechanism
Therapeutic category  Medications . . Diagnosis and outcomes . . . .
concomitant use of patients according to authors of original articles
- hit days'® 13 o . L .
Valproic acid™ Sm;g}f:& afew days™, one week ™, 2 3 Epileptic seizure Prevention of valproate absorption in gastrointestinal tract
Valproic acid™, . . . 19 e .
Phenytoin Ginkgo leaf (Ginkgo biloba), one year 1 Epileptic seizure (Dead) Induction of CYP2C9 and 2C19
N Noni (Morinda citrifolia), 10 years,
Antiepileptics < f1 X . N e R . . .
Phenytoin ingested 1.5 times quantity in debilitated 1 Poor seizure control, ataxia, pleural effusion Induction of CYP2C9
conditions'®
Phenobarbital™ Noni (Morinda citrifolia), 1 week'® 1 Liver injury Drug—herb synergistic idiosyncratic reaction
Lamotrigine™  Ginseng (Panax ginseng), 49 days'” 1 SE;;;I;ZI‘iﬂla and systemic symptoms (DRESS) Inhibition of uridine diphosphate glucuronosyltransferase enzyme
Capecitabine!?  Aloe vera (Aloe barbadensis), 2 weeks'® 1 Hypokalemia Increased intestinal transit time due to cathartic effect
. . . hi i i -li ivity, i , e
Antineoplastics Etoposi et Echinacea (Ech.malg)ea purpurea), ] Seizure-like actl.wty neutropenic fever, Inhibition of CYP3A4
unknown duration thrombocytopenia
Imatinib™ Ginseng (Panax ginseng), 3 months® 1 Imatinib-induced hepatotoxicity Inhibition of CYP3A4
2 . 21) Vertigo, unsteady gait, hypertension, acute Pharmacodynamic interaction between aspirin and nattokinase
Aspirin Nattokinase, 7 days ! hemorrhage in the left cerebellar hemisphere on inhibition of hemostasis’®
T Japanese apricot fruit (Prunus mume), . . ..
Aspirin single ingestion®’ 1 Anaphylaxis Exacerbation of food allergy by aspirin
. . . 4 . 29) Gastrointestinal and pericardial hemorrhages, .
Antithrombotics Warfarin Cranberry (Vaccinium spp.), 6 weeks 1 PT.INR'>50 (Dead) Inhibition of CYP2C9
. 7 A i 3 - . E h . l 3 . .y v
Warfarin™ Danszgen (Salvia miltiorrhiza), 3-5 1 Prolonged PT-INR', with melena xact mec anisms unclear (Danshen has an inhibitory effect on
) days platelet aggregation in vitro.)
.t Vitamin K (Seaweed and Sasa veitchii), Femoral artery embolism, increase of throm- Pharmacodynamic interaction between warfarin and vitamin K
Warfarin 24) 1 )
15 days botest value on hemostasis
' 1 I d di izatl i i . .
Psychotropics Clozapine™ ﬁfligg?vrsx Zzgt(ligp(esﬁtg plf;ﬁ::: i’;’g) ’ 1 Zcziizsliric :is‘g;gz‘?:;:::;zrl? ?lfetzéllfil;): flsrlegrrllizOf Induction of P450-enzymes (mainly CYP3A4, and even of
4 P P 25) Y psy P CYP1A2,CYP2C19 and 2C9) and P-glycoprotein
onset) patient)
Considered to be influenced by multiple factors;
) (1) Garenoxacin, disopyramide and licorice themselves are risk
. , Disopyramide™, Licorice (Glyeyrrhiza glabra), 12 Torsades de Pointes (TdP) ventricular tachy- factors for TdP. Licorice can cause hypokalemia, hypertension
Antiarrhythmics . 26) 1 . R .
garenoxacin months' cardia, hypokalemia and Pseudohyperaldosteronism.
(2) Garenoxacin can induce TdP in a patient administered with
drugs that influence CYP3A4 such as disopyramide.
. . Metformin™, Prickly pear cactus (Opuntia spp.), 2 Hypoglycemic events Exact mechanisms unclear. (Prickly pear cactus is assumed to
Anti hyperglycemics glipizide™ months®” 1 (4 times for one month) have a hypoglycemic effect.)

', High-risk medications. ¥ High-risk medications with prolonged administration for antithrombotic therapy. ': Used as analgesics. ™. Unauthorized drugs in Jépan. . The interac-
tional mechanism proposed by the authors appears to be speculative. ' Prothrombin time international normalized ratio
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Table 2. Case reports of adverse events categorized as Grade 3 but not evaluated as drug-health food interactions'

L Health foods and duration of Number of . .
Medications R . Diagnosis and outcome
concomitant use patients
Cyclophosphamide', doxorubicin®, 5-fuorouracil’ 1

Agaricus Mushroom (Agaricus blazei) , for a
few days (both cases)?®

Fulminant hepatic failure (Dead)

Cyclophosphamide'?, doxorubicin'? 1
s . . ‘s ishi Mush: Ganod 7 s . < s
Lithium", pherphenazine'?, trihexyphenidil I;e;ixﬁsu;.ls room (Ganoderma lucidum), 2 1 Fulminant hepatic failure (Dead)
Interferon f1b'2 Melilot (Melilotus officinalis), 2 weeks™ 1 Severe liver dysfunction
Rituximab'?, prednisolone', cotrimoxazole,
alendronic acid, calcium carbonate, vitamin D, Rooibos (Aspalathus linearis), 2 weeks'® 1 Liver injury
potassium chloride
Acarbose'™, amlodipine besilate, simvastatin Spirulina (Spirulina platensis), 5 weeks*? 1 Drug-induced liver injury
Levetiracetam? Noni (Morinda citrifolia), 2 weeks®® 1 Drug-induced liver injury
¥2 ; . : 31)
Verapamil™, potassium chloride, spironolactone Licorice (Glycyrrhiza glabra), one week 1 ) )
a1) 32) — Hypertension and hypokalemia
Metoprolol”, Enalapril, Potassium®® (rechallenge test)®”, or long term 1
T2 loxi .

Metoprolol s alen(.irf)nate, meloxicam, atorvastatin, ' Milk-alkali syndrome (non-ST-
citalopram, famotidine, docusate, oxycodone (as Calcium, 3 months 1 . . X

.. . . R elevation myocardial infarction)
needed), multivitamin, vitamin D, calcium

2 calci dronate, hyd ia-
A‘teno¥o} A ca.lcmm,_ alendronate, hydrochlorothia. Vitamin D, 2 weeks 1 Hypercalcemia
zide, lisinopril and ibuprofen
Insulin®®, metformin' Butchers Broom (Ruscus aculeatus), 5 days™ 1 Diabetic ketoacidosis
Prednisone’?, atenolol'™, metlazone, furosemide, Cat's claw (Uncaria tomentosa), unknown .. . ..
A L33 1 Acute allergic interstitial nephritis

nifedipine duration
Prednisolone and bronchodilators (unknown) Honeybee-collected pollen, single ingestion®” 1 Anaphylaxis

1: The adverse events may have been caused by health foods rather than the synergistic effects of high-risk drugs and health

foods.
*2: High-risk medications
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F-EERELHEN CEXIHBEERIN, [Fy by F
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SERE L7-HE Tid, BREAROMBE;E—DOFEM
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