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Table 1 Estimated daily nutrient intake from supplements

Nutrients Estimated intake Nutrients Estimated intake
Eicosapentaenoic acid (EPA) 1,200 mg Vitamin B1 (thiamine) 225 mg
Docosahexaenoic acid (DHA) 590 mg Vitamin B2 (riboflavine) 225 mg
Zinc 55 mg Vitamin B3 (nicotinic acid) 1,000 mg
Manganese 2 mg Vitamin B3 (nicotinic-acid amide) 725 mg
Silicon 40 mg Vitamin B5 (pantothenic acid) 225 mg
Boron 1 mg Vitamin B6 (pyridoxine hydrochloride) 425 mg
Calcium 560 mg Folic acid 1,200 pg
Magnesium 800 mg Para-aminobenzoic acid (PABA) 225 mg
Iron 36 mg Vitamin B12 (Cyanocobalamin) 225 mg
N-acetylcysteine 1,000 mg Vitamin B12 (methylcobalamin) 1 mg
Inositol 225 mg Vitamin C (ascorbic acid) 6,000 mg
Egg-yolk lecuthin (phosphatidylcholine) 210 mg Vitamin D3 (cholecalciferol) 5,200 IU
Leucine 12,500 mg Vitamin E (d-o-tocopherol) 400 IU
Valine 6,250 mg Vitamin K2 50 ug
Isoleucine 6,250 mg
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Table 2 Laboratory findings on admission
<Blood count> <Biochemistry test>
White blood cell 37100 /uL Total protein 6.7 g/dL TSH 0.75 uIU/mL
Red blood cell 4.28 x10"6/uL AST 147 U/L Free triiodothyronine 2.46 pg/dL
Hemoglobin 12.9 g/dL ALT 166 U/L Free thyroxine 1.63 ng/dL
Platelet 25.2 x10"4/uL v-GTP 24 U/L Total bile acid 1.1 pmol/dL
Neutrophils ratio 91.1 % LDH 462 U/L Hyaluronic acid 28 ng/mL
Eosinophils ratio 0% ALP 968 U/L Type 4 collagen 239 ng/dL
Lymphocytes ratio 53% Total bilirubin 0.28 mg/dL P-1I-P 45.7 ng/dL
Blood sedimentation rate 6 mm/h Cholinesterase 226 U/L Ceruloplasmin 22 mg/dL
<Coagulation fibrinolysis> Amylase 111 U/L MAC-2 binding protein (—)
PT-INR 2.59 Total cholesterol 106 mg/dL a-fetoprotein 2.6 ng/mL
APTT-patient 35.4 sec Neutral lipid 31 mg/dL PIVKA-TI 35 pg/mL
APTT-control 27.7 sec Urinary acid 5.1 mg/dL Vitamin A 93 1U/dL
Fibrinogen 213 mg/dL Urea nitrogen 22.4 mg/dL Retinol binding protein 2 mg/mL
D-dimer 0.57 ng/dL Serum creatinine 0.25 mg/dL Niacin nicotinate 16.8 ug/mL
Antithrombin-III 78.6 % Na 138 mmol/L Vitamine B2 115.9 ng/mL
<Blood gas> K 3.9 mmol/L Vitamine B6
pH 7.4 Creatine Kinase 102 U/L Pyridoxamine <0.2 ng/mL
HCO3 19.3 mmHg Blood sugar 79 mmol/L Pyridoxal 36 ng/mL
Base Excess —4.5 mmol/L Calcium 9.4 mg/dL Pyridoxine <3.0 ng/mL
Lactic acid 1.76 mmol/L C-reactive protein <0.3 mg/dL Vitamine B12 2790 pg/mL
<Uricalysis> Phosphoric acid 2.7 mg/dl 25-hydroxy Vitamine D 58.8 ng/mL
Urine protein (—) Magnesium 1.5 mg/dl Vitamine E 0.95 mg/mL
Urine sugar (—-) Iron 81 pg/dL DHLA 23.4 pg/mL
Urinary ketone body 3+ Ferritin 268 ng/ml EPA 100.3 pg/mL
Urinary creatinine 32.5 mg/dL Zink 60 ng/dL DHA 199.3 pg/mL
NAG ratio 12.9 IU/gCr Copper 76 ng/dL <Stool test>
B2-microglobulin 114 ng/L Acetoacetic acid 990 memol/L Stool culture Normal flora
3-Hydroxybutyric acid 3575 memol/L Rotavirus antigen (—)
Ammonia 39 pg/dL Fecal calprotectin 19.5 mg/kg

PT-INR ; International normalized ratio of prothrombin time, APTT ; Activated partial thromboplastin time, AST ; Aspartate
aminotransferase, ALT; Alanine aminotransferase, y-GTP ; y-glutamyl transpeptidase, LDH ; Lactate dehydrogenase,
ALP ; Alkaline phosphatase, IgG ; Immunoglobulin G, IgA ; Immunoglobulin A, IgM ; Immunoglobulin M, EB VCA
IgM ; Epstein-Barr virus capsid antigen immunoglobulin M, EBNA ; Epstein-Barr virus nuclear antigen, HBs Ag ; Hepatitis B
virus antigen, HCV Ab ; Hepatitis C virus antibody, CMV IgM ; Cytomegalovirus immunoglobulin M, HSV IgM ; Herpes sim-

plex virus immunoglobulin M
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day 1 day 2 day 3 day 5 day 8 day 14

WBC 37100 10300 7400 5900 6400 6200 JuL
Neut% 91.1 64.5 59.9 42.4 42.8 41.3 %
AST 147 302 188 145 84 37 u/L
ALT 166 276 237 238 181 35 u/L
UA 5.1 10.0 5.8 2.8 3.7 3.3 mg/dL
CRP <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 mg/dL
PT-INR 2.59 2.69 1.19 0.87 0.91
APTT 35.4 32.3 22,6 22.2 20.8 sec
UKB 3+ (—) () (—)

Food deprivation and fluid replacement

t\/itamin K (2mg) single dose

Fig. 1 Progress after hospitalization

WBC ; White blood cell, Neut% ; Neutrophil ratio, AST ; Aspartate aminotransferase, ALT ; Alanine aminotransferase,
UA ; Uric acid, CRP ; C-reactive protein, PT-INR ; International normalized ratio of prothrombin time, APTT ; Activated
partial thromboplastin time, UKB ; Urinary ketone body, TSH ; Thyroid stimulating hormone, PIVKA ; Protein induced by
Vitamin K absence or antagonists, P-I1II-P ; Type III procollagen-N-peptide, DHLA ; Dihomo-gamma-linolenic acid,

EPA ; Eicosapentaenoic acid, DHA ; Docosahexaenoic acid
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Table 3 Drug-induced liver disorder scoring by DDW-J 2004

Decision item

Decision Score

Liver disorder type
Time to onset

Progress (difference of ALT level between peak and upper limit of normal)

Risk factor

Presence of non-drug causes

Previous report of lived disorder

Eosinophilia = 6%

Drug induced lymphocyto stimilation test (DLST)
Response to accidental re-administration

Hepatocellular disorder type

More than 90 days from administration 15
Decrease of 50% or more within 30 days 15
No alcohol history 0 K
Exclude five items in Category 1 0 K
Existence 13
Never 01
Unexecuted 055
Never 0 M
Total 30

Scoring of drug-induced liver injury based on ALT and ALP levels using the following typology
Hepatocellular disorder type : ALT > 2N + ALP = N or ALT ratio/ALP ratio = 5
Bile stasis type : ALT = N+ ALP > 2N or ALT ratio/ALPratio = 2
Mixed type : ALT > 2N+ ALP > N ando ALT ratio/ALP ratio < 5

N : upper limit, ALT ratio : ALT/N, ALP ratio : ALP/N

Categoryl : hepatitis A virus (HAV), hepatitis B virus (HBV), hepatitis C virus (HCV), biliary tract disease, alcohol, ischemic

hepatitis

Category?2 : cytomegalovirus (CMV), Epstein-Barr virus (EB Virus)
Virus is ditected by HAV IgM antibody, HBV surface antigen, HCV antibody, CMV IgM antibody, EB virus capsid antigen IgM

antibody

Total score : 2 point or less ; unlikely, 3-4 point ; possible, 5 point or more ; probable
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Liver dysfunction and neutrophilia associated with overdose of dietary
supplement : a case report.

Toshihiro NAKAYAMA, Shigeo NISHIMATA, Hidekuni TAKAHASHI,
Masako CHIYOTANDA, Ryuhei NAGAOQO, Takashi YAMAZAKI,
Yasuyo KASHIWAGI, Hisashi KAWASHIMA

Department of Pediatrics and Adolescent Medicine, Tokyo Medical University Hospital

Abstract

In the field of pervasive developmental disorders including autism and Asperger's syndrome, a wide variety of folk therapies
are increasing in addition to psychosocial and pharmacological treatments. In this study, we encountered a case of liver dys-
function caused by orthomolecular therapy. The patient was a five-year-old boy who had started self-directed orthomolecular
therapy at around four years of age due to his parents. One year after the start of therapy, he began to have recurrent abdominal
pain and vomiting, and showed liver dysfunction, neutrophilia, and blood coagulation disorder. ~After discontinuation of dietary
supplements, the patient’s condition worsened further, but after continued follow-up, the blood findings improved from the third
day of hospitalization. In the literature, there are some reports of serious side effects such as neutropenia, hepatic dysfunction,
and coagulation dysfunction due to overdose of vitamin supplements, but the danger of overdose is not fully recognized by the

general public and requires attention.

(Key words) : health food, hypervitaminosis, niacin, drug-induced liver injury, leukocytosis
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