
 

 
 

 

 

����������� 
��������
��	����� 

 

 

 

 

 

 

 

 

 

 

 

 

 

2019 
 

 

 

 �  �� 
 

  



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

z1 

U 
 
GP�������, D$w����@��7
��. 
)C���I="��L�|��������^	%���. 
 
*3 2? 3Q 23O 

�>  .& 
  



 

  



 

 
 

 

 

,6r\8be���� 
pA-+]q`52 ���#��Z] 

 

 

 

 

 

 

 

 

 

 

 

 

 

2019 
 

 

 

�>  .& 
 

  



 

  



 

aW  
 
nv.......................................................................................................... 1 
   
g$f �94Fid_r����sj�<��uXh�Kc  
 0�,6VB�Jk.............................................................. 3 
  Bx................................................................................... 3 
  NY................................................................................... 4 
  lT................................................................................... 9 
  o;................................................................................... 23 
   
g(f ,6r\8be�#!�	��R:'{ ���#�  
 �uSEY�`...................................................................... 26 
  Bx................................................................................... 26 
  NY................................................................................... 27 
  lT................................................................................... 28 
  o;................................................................................... 44 
   
mH0�lx.......................................................................................... 46 
   
y}.......................................................................................................... 47 
   
`txMa~.......................................................................................... 48 
   
/oM[.................................................................................................. 49 
 
 



 

 



1 

ʏˍ  
  ˻ů, ðɐ�åʹ$�7Ⱦȹ%ǻ�#Ě̾;Ǳųɔ$̳ǈ�7É̄ɔ#ƗɈ

!���h[J^�X�%Üțɂ$ő�7Ǣƀ
͉-���7. µ�', ðʹĕ

$47ã²ɂ�ǟŊ�˧&ðɐƂ�ʛ�¨Ǹ;��� FDA2 PMDA!���ˉ

ÝŻŚ$īđ�87
, Ⱦģ &�%4�#Ňʫű^�X
ñČí�8�ż 

Web �$Î̝�8��6, 1000 �¦¤�%ƌʛ^�X;�ȃɔ$ˌǩ�7�!


ąʢ �7. Ǥɜɬ &, �%4�#ǟŊ�˧h[J^�X;Öľʹȿŀɜ

ɬÖ̔$���"%4�$țɂ �7	$���Ƿˏ;ʼ�, ¤�%ǈɛˈ;

ƃ�. 

 

  ɰ�ɮ &, ǟŊ�˧h[J^�Xˌǩ%țɂµ!��̲ņĦƣɺɤɎʹ(I

CZ>i~)´ɂ$«�͉ʻɻ�ɻřɎ$Șɖ��. ǟŊ�˧^�Xm�R%ʹ

âɌŀɔˌǩ$46, hXs~ D ˄â%³ɂ!��ǈ�#ˌȐɳ;ˈÕ��. 

-�, �%¥˜;ìȷ�ʂʡ;ɂ��ÖľʹȿŀɔŇ͇$46Ň˒��. ǜ$, 

ICZ>i~�ɻřɎ�hXs~ D!�� 3̸%Ḯȱ	5ɻřɎɏȹ$�

7 Pik3r1̋ªľ;���ǈ�#ÖľuEbSt%̟�;ǐ5	$��. 

 

  ɰ�ɮ &, Öľʹȿŀɜɬ\�{!��%ǟŊ�˧h[J^�X%ˌǩƚ

Ȗ̝ɑ;˔.�. ^�X%ˀȾǉȖ!��, Öäˀ^�X;ÖľʹȿŀŇ͇!

ċǻ$ŮĥÀ, ǽȪ˛ŧü) N $ˇɾ�ąˊí �7�!;ɡ��. -�ʠǗ

%˞ǄǉȖ!��, ÃčRM>r[Z~JȖ$46ÖľʹȿŀŇ͇!ċ�� N
!ʠǗĞľ;ʉ� �7�!;ɡ��. ǜ$ʗ̞%Ȋ˵ǉȖ!��, ŧ;ƫǽ

!�7 ScoreǷņȖ
Öľʹȿŀɜɬ$Ɖɂ�7� ǟɂ �7�!;ɡ��. 

 

  ¤�, Ǥɜɬ&, ʫűã²ɂʬɑīđh[J^�X
, ʹȷǟŊ�˧%ǈ�#

ˌȐɳ%Ƴɡ, ǋĿʹ%ǈ�#ʹê%Ưʁ, Ɏƒ%ǈ�#ÖľuEbSt%ˌ

ǐ$ǟɂ �7�!;ǐ5	$��1% �6, ǤƚȖ;Öľʹȿŀɜɬ$Ɖ

ɂ�7�0$Ƈˇ#Ɵʽ$̟�7ɛˈ;Ƴ¶��1% �7. 

 

  ¤�$�85%ɜɬƖǫ$���˟˼�7. 
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  #�, Ǥǅü)Ġ� ´ɂ��Ɉ˚&¤�%́6 �7. 

 

2-NBDG 2-deoxy-2-[(7-nitro-2,1,3-benzoxadiazol-4-yl)amino]-D-glucose 

AMPK adenosine monophosphate-activated protein kinase 

ANOVA analysis of variance 

cDNA complementary deoxyribonucleic acid 

CI confidence interval 

DM diabetes mellitus 

DMEM Dulbecco's modified Eagle medium 

FAERS FDA Adverse Event Reporting System 

FBS fetal bovine serum 

FDA Food and Drug Administration 

GEO Gene Expression Omnibus 

GLM generalized linear model 

GLUT4 glucose transporter type 4 

HS horse serum 

Insr insulin receptor 

Irs1 insulin receptor substrate 1 

JADER Japanese Adverse Drug Event Report database 

KEGG Kyoto Encyclopedia of Genes and Genomes 

KRPH Krebs Ringer phosphate HEPES 

LRT likelihood ratio test 

mRNA messenger ribonucleic acid 

OR odds ratio 

PI3K phosphatidylinositol 3-kinase 

Pik3r1 phosphatidylinositol 3-kinase, regulatory subunit, polypeptide 1 

Pik3r2 phosphatidylinositol 3-kinase, regulatory subunit, polypeptide 2 

PMDA Pharmaceuticals and Medical Devices Agency 

qRT-PCR quantitative reverse transcription-polymerase chain reaction 

rRNA ribosomal ribonucleic acid 

Slc2a4 solute carrier family 2 (facilitated glucose transporter), member 4 

 

  



3 

ɰ�ɮ  
̲ņĦƣɺɤɎʹ$47͉ʻɻ$ő�7  
ˌȐɳ%Ƴɡü)ÖľȁŲ%Ưʁ  

 
Ų˟  

  ICZ>i~2Dy~Oi~$£ˀ�87̲ņĦƣɺɤɎʹ&ʉĊĶ˞ɏ, 

þǹƋ̫Ŋ, ��Ɏ!���ǻ�#ɺɤɍƌ$ő�Ű�ɂ�58��7
, ǟ

Ŋ�˧!��ʻɻ�Ǐ!%̟�
ɛ58��6, ʫűɔ$ĳ�#Ě̾!#��

�7[1,2]. ̲ņĦƣɺɤɎʹ$47͉ʻɻ&ɻřɎ%ɑɏ$!"-5�, ɻř

ɎƋK_>P`�PR2ɻřɎƋǑɚ!���̓ɸ#ɏȹ;Ŷ�ˮ��, �$

&Ȇ�µ1īđ�8��7[3]. 

  ̲ņĦƣɺɤɎʹ!͉ʻɻ�ɻřɎ!%̟�&Ű�ɛ58��7$1		:

5�, �%ȁŲ$���&,!<"ˌǐ�8��#�. �8- īđ�8��

7ȁŲ!��&, ±̓Įç, ʩʪ β ʂʡ	5%@~Rz~Öȕ%ȥŖ, @~Rz

~ƤƣƋ, |lZ~²ɂ̫Ŋɱ
Ƭ�58��7[4]. u_o{s~%4�#ƣ

ɻřɎʹ
ǟê �7!�7!��ʫűɜɬ1Ŀģ�7
, ƣɺɤɎʹ$47

͉ʻɻ$&˅ǃ%ˇĞ
̟����7�0õâɐȖ&ğ̯ �6[5], ǜ#7ȑ

ɐ��̡Ȗ
ǡ-8��7. 

  �%4�#ȹȓ;ƛ̝�7�0$, ʷʛ&ǟŊ�˧h[J^�X%țɂąʢ

Ƌ$əɖ��. ɹġ% FAERS^�Xm�R$&�ɇ�%ǟŊ�˧īđ
ʸɫ�

8��6, ǟŊ�˧ɑɁǕ%ƌʛ%ů͌, ƋÛ, øɍƌ, ³ɂʹ!���Ǝī;

țɂ�7�!
 �, FAERS %ˌǩ;́��ǣɛ%ʹȷ̞ɘ�²ɂ%ċņ$Ɩ

æ��īđ1˅ǃĿģ�7[6–8]. �� ʷʛ&, FAERS %ˌǩ;́��̲ņĦ

ƣɺɤɎʹ$47͉ʻɻ;ơÝ��7³ɂʹ;Ưʁ�, �� ƃ58�¥˜;

ìȷ�ʂʡ;ɂ��Ň͇Ƿ˒!ʄ.Ċ:�7�! , ÖľʹȿŀÖ̔$�7ǟ

Ŋ�˧h[J^�Xˌǩ%ǟɂƋ$���Ƿˏ;ʼ��. 
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ǉȖ  
FAERS����	�1' 
  FAERS%^�X& FDA%ABkN@_(http://www.fda.gov/Drugs/GuidanceCo 

mplianceRegulatoryInformation/Surveillance/AdverseDrugEffects/)	5Ìƚ�, 2004

ůɰ 1ĜôǢ(04Q1)	5 2014ůɰ 2ĜôǢ(14Q2)- % 5,821,345¦%īđ	5, 

FDA %Ʊĸ$Ƃ�Ǟǈ%ɏµɉć;ǟ�7īđ%.$ʇ6˺.̓˅;̧��

4,547,841 ¦%ɏµ$���ˌǩ��. -�, FAERS $ɒ̙�8��7ʹȷČ&

§Ɛː˶żŵ �7�0, y@jN@C~R˹ǝPV�yR;͆´��]GR

_r@b~J$46ʹȷČ;�ʱČ$ʉ���. 

  ĉʹȷ!ɻřɎīđ!%ɘ̟&D[SȊ(OR)ü) 95%¼̽ï̞(CI)$46˓

¸��[34]. FAERS%ĉɏµ&¤�%4�$4�%J{�l$Öä��: (a) ʰē

%�7ʹȷ(µ:ICZ>i~, hXs~ D);´ɂ�, 	�ǟŊ�˧!��ɻřɎ


īđ�8��7ɏµ, (b) ʰē%�7ʹȷ;´ɂ�ǟŊ�˧!��ɻřɎ
ī

đ�8��#�ɏµ, (c) ʰē%�7ʹȷ;´ɂ���5�ǟŊ�˧!��ɻř

Ɏ
īđ�8��7ɏµ, (d) ʰē%�7ʹȷ;´ɂ���5�ǟŊ�˧!��

ɻřɎ1īđ�8��#�ɏµ. �85%À$���, D[SȊü)�% 95%

¼̽ï̞&¤�%4�$ˎɴ��: 

OR = a / b
c / d

,  95% CI = exp log(OR)±1.96 1
a
+
1
b
+
1
c
+
1
d

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟  

�� , a, b, c, d&ĉJ{�l%ɏµǃ �6, log&ʬȴőǃ �7. D[SȊ

%95%¼̽ï̞�̥
1;�ĝ7ĬĊ, ʰē%�7ʹȷ(µ:ICZ>i~)%´ɂ

!ɻřɎīđäĊ%Įç!%̞$ʉˎŀɔ$ǟƐ#ɘ̟
�7!ˌ̒��. ÿ

ő$, D[SȊ% 95%¼̽ï̞�̥
͎;�ĝ7ĬĊ, ʰē%�7ʹȷ(µ:hX

s~ D)%´ɂ!ɻřɎīđäĊȥŖ!%̞$ʉˎŀɔ$ǟƐ#ɘ̟
�7!ˌ

̒��. 

  �ɻřɎ�&ˀ I-S1% 17ɪ̀%��8	%ǟŊ�˧Č%ː˶$46ņʘ��. 

-�, �hXs~ D˄â�&ˀ I-S2% 15ɪ̀%ʹȷČ$46ņʘ��. øɍƌ

Ǝī!��&ʹȷ%̉ƉɏƎī;ɂ��. D[SȊ&N~l{N@S
ŕ��

ĬĊ$İì�2���0, ICZ>i~´ɂƌʛ$�7ɻřɎ;¯ȥ��7

³ɂʹ;Ưʁ�7̪$&³ɂɏµǃ
 1000 �¤�Ŀģ�7³ɂʹ%.$ˌǩ

ő˧;ʇ6˺<�. 
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Adverse event name 

Diabetes mellitus Insulin-requiring type 2 diabetes mellitus 

Type 2 diabetes mellitus Diabetic hyperglycaemic coma 

Diabetes mellitus inadequate control Diabetic ketoacidotic hyperglycaemic coma 

Diabetic ketoacidosis Insulin-requiring type II diabetes mellitus 

Diabetic coma Diabetes with hyperosmolarity 

Type 1 diabetes mellitus Insulin resistant diabetes 

Diabetes mellitus non-insulin-dependent Latent autoimmune diabetes in adults 

Diabetes mellitus insulin-dependent Fulminant type 1 diabetes mellitus 

Diabetic hyperosmolar coma  

 
 

 

Resolved drug name 

Vitamin D Calcifediol 

Vitamin D-calcium combination Maxacalcitol 

Cholecalciferol Eldecalcitol 

Paricalcitol Tacalcitol 

1-Hydroxycholecalciferol Falecalcitriol 

Calcitriol Cholecalciferol-calcium combination 

Ergocalciferol Dihydroxycholecalciferol 

Doxercalciferol  

  

ˀ I-S1. FAERSˌǩ$�7�ɻřɎ�%ǷʁČ  

ˀ I-S2. FAERSˌǩ$�7�hXs~ D˄â�%ǷʁČ  
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GEO�� KEGG PATHWAY����	�)���#���
��1' 
  ̲ņĦƣɺɤɎʹ$47͉ʻɻ%ÖľuEbStˌǐ$& KEGG PATHWAY 

^�Xm�R[9,10]! DrugMatrix[11]$Đ-87r@I}>|@^�X!;ʄ.

Ċ:�7�!$46�ȧ��. DrugMatrix %^�X& GEO ^�Xm�R[12,13]

$ɒ̙�8��6, ICZ>i~(500 mg/kg)-�&őȵȬȡ(E{pGPuZ{

T{}�R); 5ǌ̞ʅăƢ���y[_ʝʪ%̋ªľɑȾr@I}>|@^�

X;Ìƚ��(GEO Accession No. GSE 59923; http://www.ncbi.nlm.nih.gov/geo/quer 

y/acc.cgi?acc=GSE59923). ƃ58�̋ªľɑȾ^�X%��, KEGG PATHWAY

^�Xm�R%“insulin resistance”ʅ˲(Entry No. map04931; http://www.kegg.jp/db 

get-bin/www_bget?pathway+map04931)$Đ-87̋ªľ%ɑȾİì;ʌʕɔ$

ˌǩ�, ͈ǲɲ$�7@~Rz~ƤƣƋʅ˲*r[i~J��. 

 

%@�( 
  Ň͇$& 5–6 ̃͌%̬Ƌ ICR rAR(ǌǤ SLC);´ɂ�, ňȦ 24±1°C, ȨŴ

55±10%, 12Ǖ̞/12Ǖ̞%ǐǛĒǢǥ¦� ͂ʟ��. ̈́ü)Ȍ&J{M�R˨

ʵ˔͇$�7ʊ́Ǣ̞;̧�ʬɄƸā%1! ͂ʟ��. Ň͇&Í��̎ĳ

ŀìȷŇ͇ļė©$47ŐǬ�ƞ˘;Ă, �ìȷŇ͇$̟�7ǌǤʹȿŀ©ƫ

̗�ü)��̎ĳŀ$�7ìȷŇ͇%ŇǊ$̟�7ˉņ�;̊ł��ŇǊ�

�. 

 

/(�4/ 

  In vivo Ň͇$���, ICZ>i~(ĔÊɿʹŤǸ)ü)uX~jBXs~(ĳ

ǌǤ°ý˄ʹ)& 1% Tween 80 (aEy@]RI)Ȭȡ$, D-J{M�R(aEy@

]RI)&ɿȌ$Ȭˌ���	5Ƣ���. ICZ>i~, uX~jBXs~, D-

J{M�R%ĉʹȷ& 10 ml/kg body weight!#74�Ȭȡ;ʦʥÐ$Ƣ���. 

  hXs~ D3 (M|E{PjB}�{)&̈́Ƣ�!��. ǖ́̈́$& 1 kgŻ�6

1370 IU hXs~ D3;Đ/MF͂ǆ(DzC~X{̐Ȉ);ɂ��(rAR
 1ǌ

$ 6 g%͂ǆ;Ƹā�7!¥ņ�� 8 IU hXs~ D3/day). M|E{PjB}�

{Ȥç̈́& MF͂ǆ$ 200,000 IU hXs~ D3/kg;ȣĊ��²˄��(1200 IU 

hXs~ D3/day). 

  In vitroŇ͇ &�ː¤ı%˔ʹ!��@~Rz~(Biological Industries), E{

P_zD�{(Toronto Research Chemicals), 2-NBDG, LY294002ü) compound C 
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(Cayman Chemical), DMEMü) FBS (Sigma-Aldrich), ��� HS (Invitrogen);ɂ

��. 

 

����	5.4@ 
  rAR$hXs~ D (M|E{PjB}�{)Ȥç̈́û&ǖ́̈́; 1 ̞̃Ƣ�

��Ɓ, 16Ǖ̞ʊ́��, 150Ö̞%J{M�R˨ʵ˔͇;ŇǊ��. 0ÖǕȱ 

ICZ>i~(10 mg/kg)-�&őȵȬȡ(1% Tween 80);ʦʥÐƢ��, �% 30

ÖƁ$ D-J{M�R(3 g/kg);ʦʥÐƢ���. ĉX@tq@~_$���ʻȡ

N~l{(5 µl);Ṟ̌ʣ	5ĝĀ�, ʻɻÀ& Accu-Chek Blood Glucose Meter 

(Roche Diagnostics); , ʻ�@~Rz~ȯŴ& Mouse Insulin Enzyme-Linked 

Immunosorbent Assay Kit (ǵȍɁíŀɜɬƙ);ɂ��ȧņ��.  

  

607>(������)3�4@ 
  ̬Ƌ ICRrAR$ǖ́̈́û&hXs~ DȤç̈́; 1̞̃Ƣ���Ɓ, őȵȬ

ȡ(1% Tween 80), uX~jBXs~(2 mg/kg), uX~jBXs~(2 mg/kg) + I

CZ>i~(10 mg/kg)ȣĊȬȡ%��8	;ʦʥÐƢ��, �% 30 ÖƁ$D�

l~j?�{`(50 cm × 50 cm × 50 cm)Ð*ɧì��, ˭ʼ˯̮; 30Ö̞ȧņ�

�. 

 

$<*:8�������;= & 
  J{M�R˨ʵ˔͇%ʃ�ɗƁ$rAR;̼Ƕʤʯ�, Ćĳʧ̍%ɲʄʒN

~l{;ĝĀ��. mRNA& ISOGEN Reagent (b[q~Q�~);ɂ��ƥÕ�, 

ƥÕ�� mRNA (0.5 µg); ReverTra Ace qPCR RT Kit (ǧșʀ)$46 cDNA*˿

˴Ò��. ņ̕ɔ˿˴Òqzuy�Û̚ÿƉ(qRT-PCR)& StepOne Real-Time 

PCR System (Life Technologies)ü) THUNDERBIRD SYBR qPCR Mix (ǧșʀ) 

;ɂ��ŇǊ��. Ð̍ǽȪ̋ªľ$& 18s rRNA;ɂ�, mRNAɑȾ̕^�X

&őȵʗ$ő�7ɘőɔɑȾ̕ ˀ��. Ň͇$ɂ��ly@r�%̏Ø&¤

�%́6 �7: 18s rRNA: 5′-GTA ACC CGT TGA ACC CCA TT-3′ & 5′-CCA 

TCC AAT CGG TAG TAG CG-3′, Insr: 5′-CCC AGG CCA TCC CGA AAG-3′ & 

5′-TCT CAA ATG GCC TGT GCT CC-3′, Irs1: 5′-TTA GGC AGC AAT GAG GGC 

AA-3′ & 5′-TCT TCA TTC TGC TGT GAT GTC CA-3′, Pik3r1: 5′-GAC AGC GAA 

GCG ACG GC-3′ & 5′-GTC TGA TTT TAC TGC CAC GCT C-3′, Akt2: 5′-CGC TTG 

CGG TCT GAT GTT TT-3′ & 5′-AAT ACC GCC TTT TCC AGC CA-3′, Slc2a4: 
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5′-TTA TTG CAG CGC CTG AGT CT-3′ & 5′-GGG TTC CCC ATC GTC AGA G-3′. 

  

+-"?���� 

  rAR͈ǲɲɄǦ C2C12 ʂʡǯ& 100 mm ^?[Pw� 10% FBS Đǟ

DMEMĩĤ;ɂ� 37°C, 5% CO2ǥ¦� ĩ̓��. 96AB{͋l|�_$ƺɪ

��ʙǌ$, ĩĤ; 2% HSĐǟ DMEM$İǜ�ɲɵʂʡ*!Öí���. Ň͇

$&Öí	5 3–5ǌƁ%ʂʡ;ɂ��. 

 

����	!94@ 

  J{M�Rā˺˔͇&J{M�R%ʺÊ˙Ŕ± �7 2-NBDG ;ɂ��ŇǊ

��. 96 AB{͋l|�_� ĩ̓�8� C2C12 ɲɵʂʡ$ő�, ĉʹȡ;Ô

ʓƁ, @~Rz~(1 µM)Đǟ/̲Đǟ KRPHʑʾȡ(136 mM NaCl, 4.7 mM KCl, 1 

mM MgSO4, 1 mM CaCl2, 5 mM KH2PO4, 20 mM HEPES) 15Ö̞Ôʓ�, ʋ��

2-NBDG (50 µM)Ȭȡ; 20Ö̞Ôʓ��. ̮̆ 2-NBDG& KRPHf[j=� 3

ĝȚȝ��̧ù�, ʂʡ$ā6˺-8� 2-NBDG ʺÊ&éˮư̑ 480 nm, ƾÕ

ư̑ 540 nm !��ʺÊr@I}l|�_z�Y�(FDSS/µCell; ȟǨo_bI

R)$46ȧņ��. J{M�Rā˺̕&@~Rz~̲Ôʓʗ$ő�7ʺÊźŴ

%Ȋ ɴÕ��. 

 

,21' 
  FAERS ü) GEO ^�Xm�R%ʉˎˌǩ& R version 3.1.2 Software (R 

foundation for Statistical Computing);ɂ��. ìȷ�ʂʡŇ͇ ƃ58�^�X&

Prism 5 Software (GraphPad)$46ˌǩ��. 2 ʗ̞%ŮĥÀ%ŧ%Ƿņ$&

unpaired two-tailed t test with Welch’s correction ;ɂ�, 3 ʗ¤�%Ȋ˵$&

Kruskal-Wallis test ü) Dunn’s post hoc multiple comparison test û& one-way 

ANOVAü) Tukey’s post hoc multiple comparison test;ɂ��. ǕɼØ^�X$

���& two-way ANOVA for repeated measuresü) Bonferroni’s post hoc multiple 

comparison test;ɂ��. P < 0.05%ĬĊ$ʉˎŀɔ$ǟƐ#ŧ
�7!ˌ̒�

�. 
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ʆǫ  
̲ņĦƣɺɤɎʹ%´ɂ!ɻřɎīđ!%ɘ̟ˌǩ  

  ʷʛ&-�, ̲ņĦƣɺɤɎʹ%´ɂ!ɻřɎīđ!%ɘ̟$��� FAERS

^�Xm�R%ˌǩ$46Ƿˏ��(ˀ I-1). FAERS ^�Xm�R%�ĥʿˌǩ

%ʆǫ, ̲ņĦƣɺɤɎʹ%´ɂ!ɻřɎīđäĊ%Įç!%̞$ǟƐ#ɘ̟


˘058�. ̲ņĦƣɺɤɎʹċį Ȋ˵�7!, ICZ>i~!Dy~O

i~$���&ɻřɎīđäĊĮç!%̞$ź�ɘ̟(OR > 20)
, zRnz`

~, >zilyW�{ü)QlyP`~$���&�ɩŴ%ɘ̟(5 < OR < 20)


, I}Oi~$���&Ÿ�ɘ̟(OR < 5)
˘058�. ĉʹȷ$46ɩŴ%

ŧ&�71%%, ̲ņĦƣɺɤɎʹ$46ɻřɎzRI
Įç�7!��ʫű

�%ɛˈ$�ʮ�7ʆǫ
Ǥˌǩ$46ƃ58�. ʷʛ&�85%ʹȷ%��, 

ɻřɎ%D[SȊ
͉�, 	�īđǃ%Ĳ�ICZ>i~$əɖ��Ɓ%Ƿˏ

;̄07�!$��. 

 

Drug A 
DM without 

drug A (%) 

DM with 

drug A (%) 

Odds ratio 

(95% CI) 

Quetiapine 37373/4482388 (0.83) 10809/65453 (16.51) 23.53 (22.99–24.07) 

Olanzapine 41668/4515358 (0.92) 6514/32483 (20.05) 26.93 (26.17–27.72) 

Risperidone 44382/4513579 (0.98) 3800/34262 (11.09) 12.56 (12.13–13.01) 

Aripiprazole 46007/4518947 (1.02) 2175/28894 (7.53) 7.91 (7.57–8.28) 

Ziprasidone 46569/4534867 (1.03) 1613/12974 (12.43) 13.68 (12.98–14.43) 

Clozapine 47124/4517820 (1.04) 1058/30021 (3.52) 3.47 (3.26–3.69) 

 

  

ˀ I-1. FAERS ^�Xm�R$�7̲ņĦƣɺɤɎʹ (drug A)!ɻřɎīđ!%
ɘ̟ˌǩ  
£ˀɔ#̲ņĦƣɺɤɎʹċį %Ȋ˵. ɻřɎ%Ƿʁɂ˚&ˀ I-S1$ɡ�. 
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ICZ>i~´ɂƌʛ%ɻřɎīđ$ő�7  
ǟŊ�˧Č%ņʘ , ů͌ , ƋÛ , øɍƌ , ³ɂʹ%ž̶  

  ʋ��ʷʛ&, ICZ>i~´ɂ$«�ɻřɎīđ$ő�7ǟŊ�˧Č%ņ

ʘ, ů͌, ƋÛ, øɍƌ, ³ɂʹ%ž̶$���Ƿˏ��(ˀ I-2). ICZ>i~

%´ɂ!ɻřɎīđäĊĮç!%ɘ̟&£ˀɔ#ǟŊ�˧Č(µ : “diabetes 

mellitus”, “diabetic ketoacidosis”, “diabetic coma”)%. ɻřɎ;ņʘ��1·ȴ

!��˘058�. ĉů͌ŝ$Öä��ˌǩ��!�9, D[SȊ& 40–49ȅ 

Ǟ1͉�, 40ȅǣȩ, 50–59ȅ, 60–69ȅ, 70ȅ¤�%̹$¯�����!��ʆ

ǫ
ƃ58, �8&Éʼɜɬ$�7ɛˈ[2]!�ʮ�7ʆǫ ���. ƋÛ$

���1ċǻ$ˌǩ��!�9, ɆĹ!1$ċɩŴ%D[SȊ
˘058�. 

-�, ʉĊĶ˞ɏ2þǹƋ̫Ŋ!���£ˀɔ#øɍƌ;ǟ�7ƌʛŝ2, e

}nz`�{2zZAt!���ǽȪɔȑɐʹ;ɂ���7ƌʛŝ$ʇ��ˌ

ǩ��1, ·ȴ!��͉�D[SȊ
˘058�. ¤�%ʆǫ	5, ICZ>i

~´ɂ$«�ɻřɎīđ%Įç&ƌʛ%ů͌, ƋÛ, øɍƌ, ³ɂʹ$		:5

�˘0587�!
ɡĘ�8�. 
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Group 
DM without 

quetiapine (%) 

DM with 

quetiapine (%) 

Odds ratio 

(95% CI) 

Limited by an adverse event name 

  Diabetes mellitus 20092/4482388 (0.45) 7668/65453 (11.72) 29.47 (28.67–30.30) 

  Diabetic ketoacidosis 2897/4482388 (0.06) 1258/65453 (1.92) 30.30 (28.35–32.39) 

  Diabetic coma 885/4482388 (0.02) 876/65453 (1.34) 68.69 (62.55–75.44) 

Stratified by age 

  <40 years 3622/657664 (0.55) 2229/16317 (13.66) 28.57 (27.03–30.20) 

  40–49 years 3982/391629 (1.02) 2813/11828 (23.78) 30.38 (28.82–32.02) 

  50–59 years 5929/547124 (1.08) 1690/10574 (15.98) 17.36 (16.39–18.40) 

  60–69 years 5170/536481 (0.96) 409/4932 (8.29) 9.29 (8.37–10.32) 

  ≥70 years 4100/616472 (0.67) 175/5067 (3.45) 5.34 (4.58–6.23) 

Stratified by gender 

  Male 14129/1572620 (0.90) 4512/24882 (18.13) 24.43 (23.56–25.33) 

  Female 18996/2537316 (0.75) 6010/37798 (15.90) 25.06 (24.30–25.85) 

Stratified by primary disease 

  Schizophrenia 1060/27277 (3.89) 1398/4160 (33.61) 12.52 (11.45–13.68) 

  Bipolar disorder 649/23332 (2.78) 2459/10676 (23.03) 10.46 (9.56–11.45) 

Stratified by drug combination 

  Haloperidol 308/12393 (2.49) 1219/2712 (44.95) 32.04 (27.96–36.71) 

  Lithium 351/13116 (2.68) 785/3771 (20.82) 9.56 (8.38–10.91) 

 

 
  

ˀ I-2. ICZ>i~´ɂ$«�ɻřɎīđ$ž̶;���7ĉĞľ%˖ʂǷˏ  
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ICZ>i~´ɂƌʛ$�7ɻřɎ;ơÝ��7³ɂʹ%ʌʕɔƯʁ  
  ʋ��ʷʛ&, ICZ>i~´ɂ$47ɻřɎ;ơÝ��7³ɂʹ; FAERS

^�Xm�R%ˌǩ$46ʌʕɔ$Ưʁ��(ˀ I-3). ICZ>i~´ɂɏµ$

ˌǩő˧;ʇ6˺<�� �ĥʿˌǩ;ŇǊ��!�9, l|Ffz~, yv

_zH~, hXs~ D ˄â!���ʹȷ
ɻřɎīđäĊ%¯�!ǟƐ$ɘ̟

���7�!
ˈÕ�8�. �%��, Ǟ1D[SȊ%ŕ��ʹȷ&hXs~D

˄â ���. Dy~Oi~´ɂɏµ$ˌǩő˧;ʇ6˺<�� �ĥʿˌǩ

;ŇǊ��1ċǻ%ʆǫ
ƃ58�(OR = 0.21, 95% CI: 0.14–0.32). �ǉ , h

Xs~ D ˄âʬ±$&ɻřɎīđäĊ%İí!%̞$ʉˎŀɔ$ǟƐ#ɘ̟&

˘058#	��(OR = 1.01, 95% CI: 0.94–1.07, P = 0.86). �85%ʆǫ	5, h

Xs~ D ˄â&ICZ>i~2Dy~Oi~!���̲ņĦƣɺɤɎʹ!ɘ�

²ɂ�͉ʻɻzRI;ơÝ��7!��¥˜
ƃ58�. l|Ffz~(OR = 

1.33, 95% CI: 1.25–1.41)2yv_zH~(OR = 1.41, 95% CI: 1.30–1.52)!���¡

%¿˃ʹȷ&, �8ʬ±
Ä	#
51ɻřɎīđäĊ%Įç!ǟƐ#ɘ̟


˘058��0, ¤̤%Ƿˏ &¿˃³ɂʹ!��hXs~ D˄â$əɖ��. 

 

Drug B 
DM without 

drug B (%) 

DM with 

drug B (%) 

Odds ratio 

(95% CI) 

Pregabalin 10625/64076 (16.58) 184/1377 (13.36) 0.78 (0.66–0.91) 

Lamotrigine 10387/61398 (16.92) 422/4055 (10.41) 0.57 (0.51–0.63) 

Vitamin D 10743/64282 (16.71) 66/1171 (5.64) 0.30 (0.23–0.38) 

 

  

ˀ I-3. FAERS ^�Xm�R$���ICZ>i~(drug A)´ɂɏµ%ɻřɎīđ
äĊ%¯�!ɘ̟%˘0587³ɂʹ(drug B)%ʌʕɔƯʁ  
ˌǩő˧;ICZ>i~´ɂɏµ%.$ʇ6˺<�� �ĥʿˌǩ;ŇǊ�, D[SȊ
%ŕ��³ɂʹ�® 3¦;ƥÕ��. hXs~ D˄â%Ƿʁɂ˚&ˀ I-S2$ɡ�. 
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J{M�R˨ʵ˔͇$�7ʻɻÀ�ʻ�@~Rz~ȯŴ$ő�7  
ICZ>i~�hXs~ DƢ�%ž̶  

  ʋ��ʷʛ&, ICZ>i~$47ʻɻ�Ǐ
hXs~ D %³ɂ$46ơÝ

�87!��¥˜;ʹȿŀɔŇ͇$46Ƿ˒��. ̬Ƌ ICR rAR$ǖ́̈́û

&M|E{PjB}�{Ȥç̈́(1200 IU vitamin D3/day); 1̞̃Ƣ���1, ±

̓$ǟƐ#İí&˘058#	��(Ġ I-S1). 16Ǖ̞%ʊ́Ɓ, J{M�R˨ʵ

˔͇;ŇǊ��!�9, ǖ́̈́͂ʟICZ>i~(10 mg/kg)Ƣ�ʗ &ǖ́̈́͂

ʟőȵȬĽƢ�ʗ$Ȋ+ǟƐ#ʻɻ�Ǐü)ʻ�@~Rz~ȯŴ%�Ǐ
˘0

58�(Ġ I-1). �ǉ , M|E{PjB}�{Ȥç̈́͂ʟICZ>i~Ƣ�ʗ

 &�85%�Ǐ$ő�7ǟƐ#ơÝ
˘058, FAERS %ˌǩ ƃ58�¥

˜$�ʮ�7ʆǫ
ìȷŇ͇|m{ ɝ˘�8�(Ġ I-1). -�, ICZ>i~

%ʉĊĶ˞ɏȑɐ²ɂ$���˭ʼ˯̮(}Mv�X�)˓¸˔͇$46Ƿˏ�

�!�9, M|E{PjB}�{Ȥç̈́Ƣ�$47ž̶&˘058#	���

!	5, hXs~ D ;³ɂ��1ICZ>i~%�²ɂ&ȥŸ�8#�!ʚ�

58�(Ġ I-S2). ͉@~Rz~ʻɏ&@~Rz~ƤƣƋȹƒ%ȸƅ% 1� �7

�!	5[14], ICZ>i~&@~Rz~ƤƣƋ;Ŷ�ˮ����6, �%@~

Rz~ƤƣƋ
hXs~ D%³ɂ$46ƽě�87!��ąʢƋ
ɡĘ�8�. 
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Ġ I-S1. ±̓$ő�7ǖ́̈́ü)M|E{PjB}�{Ȥç̈́Ƣ�%ž̶  
ICRrAR;ǖ́̈́û&M|E{PjB}�{Ȥç̈́(1200 IU vitamin D3/day) 1̞̃͂
ʟ�, 16 Ǖ̞ʊ́���Ǖ%±̓İì;ȧņ��. ^�X&ŮĥÀ±ǽȪ˛ŧ ɡ��
�7. N = 14. 



14 

 

 
 

  

0 30 60 90 120 150
0

200

400

600

Control diet - Vehicle
Control diet - Quetiapine
Cholecalciferol diet - Quetiapine

***
***

***##

#

Time (min)

B
lo

od
 g

lu
co

se
 le

ve
ls

 (m
g/

dl
)

0 30 60 90 120 150
0

1

2

3
**

#

Time (min)

B
lo

od
 in

su
lin

 le
ve

ls
 (n

g/
m

l)

a)

b)

Ġ I-1. ICZ>i~$47ʻ�J{M�Rü)@~Rz~ȯŴ%�Ǐ$ő�7M
|E{PjB}�{Ȥç̈́Ƣ�%ž̶  
0ÖǕȱ ICZ>i~(10 mg/kg)û&őȵȬĽ;, 30ÖǕȱ J{M�R(3 g/kg);ʦʥ
Ð$Ƣ���. (a)ʻɻÀ(N = 14)ü)(b)ʻ�@~Rz~ȯŴ(N = 8);Ġ$ɡ�X@tq
@~_ ȧņ��. ^�X&ŮĥÀ±ǽȪ˛ŧ ɡ���7. ** P < 0.01, *** P < 0.001 vs. 
őȵʗ; # P < 0.05, ## P < 0.01 vs. ICZ>i~Ƣ�ʗ. 
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Ġ I-S2. ICZ>i~%ʉĊĶ˞ɏȑɐ²ɂ$ő�7M|E{PjB}�{Ȥç
̈́Ƣ�%ž̶  
uX~jBXs~;Ƣ��8�rAR&˭6ĝ74�$#6, �8&`gs~ D2 Ăŋ

±%ÞȮ;���ʉĊĶ˞ɏ%̨Ƌɏȹv^{!ʚ�58��7[35]. ʷʛ&�%v^
{;ɂ��ICZ>i~%�²ɂ$ő�7M|E{PjB}�{Ȥç̈́Ƣ�%ž̶;Ƿ

ˏ��. uX~jBXs~(2 mg/kg)Ƣ�ʗ$�7ʍ˭ʼ˯̮%Įç&ICZ>i~(10 
mg/kg)Ƣ�ʗ$���ǟƐ$ơÝ�8�. �%ICZ>i~Ƣ�$47ʉĊĶ˞ɏv^
{%ƽě²ɂ&M|E{PjB}�{Ȥç̈́³ɂʗ$���1˘058, ǖ́̈́͂ʟI
CZ>i~Ƣ�ʗ!%̞$ǟƐ#ŧ&˘058#	��. f�&ŮĥÀü)ǽȪ˛ŧ;
ɡ���7. N = 4, *** P < 0.001 vs. őȵʗ; # P < 0.05, ## P < 0.01 vs. uX~jBXs~
Ƣ�ʗ; n.s. not significant. 
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GEOü) KEGG PATHWAY^�Xm�R%ʉĊˌǩ$47  
ICZ>i~˙ɑ@~Rz~ƤƣƋ%ÖľuEbStƯʁ  

  ʋ��ʷʛ&, ICZ>i~$47@~Rz~ƤƣƋ%ÖľuEbSt;Ư

ʁ�7�0, GEO^�Xm�R$Đ-87r@I}>|@^�X(Accession No. 

GSE59923);Üɂ�, KEGG PATHWAY ^�Xm�R%@~Rz~ƤƣƋʅ˲

(Entry No. map04931)$Đ-87̋ªľ%ɑȾ$���ʌʕɔ$ˌǩ�Ƿˏ��

(Ġ I-2). �%ʆǫ, ICZ>i~%Ƣ�$46ɑȾİì�7@~Rz~ƤƣƋ

ʅ˲̟̂̋ªľ!��˅ǃ%¿˃̋ªľ
ˈÕ�8�(ˀ I-4). ʷʛ&�%��, 

Ǟ1ɑȾ¯�%̿ʷ ��� Pik3r1 ̋ªľ$Șɖ��. �%̋ªľ&@~Rz

~Ăŋ±%�ȜPJa{$����Ɔɔſä;ǫ��PI3K;M�`�7̋ªľ

 �6, @~Rz~ƤƣƋ*%̟�
̇ù$īđ�8��7[15,16]. �� ʷ

ʛ&, ICZ>i~$47@~Rz~ƤƣƋ& PI3K %̢Ŋ;����6, hX

s~ D& Pik3r1%ɑȾ¯�$ƪƣɔ$Å���7% &#�	!�Ə��. 
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Ġ I-2. GEOü) KEGG PATHWAY^�Xm�R%ʉĊˌǩ$47ICZ>i~˙
ɑ@~Rz~ƤƣƋ%øĞ̋ªľ%�ȧ  
ICZ>i~Ƣ�Ɓ%r@I}>|@^�X;GEO^�Xm�R	5Ìƚ�, �%ˌǩ
ʆǫ;KEGG PATHWAY^�Xm�R%@~Rz~ƤƣƋʅ˲*r[i~J��. IC
Z>i~Ƣ�$46ɑȾ
İì��7!�Ə�8�̋ªľ(ˀ I-4);ʎʳ , ǟƐ#ɑȾ
İì%˘058#	��̋ªľ;Ȱʳ ɡ���7. Ġ�%Ɉɦ&¤�%́6 �7. 
Ac-CoA = acetyl-coenzyme A. ACCβ = acetyl-coenzyme A carboxylase β. 
AMPK = AMP-activated protein kinase. AngII = angiotensin II. AS160 = Akt substrate of 
160 kDa. Cer = ceramide. CPT1β = carnitine palmitoyltransferase 1 β. DAG = diacylglycerol. 
FATPs = fatty acid transport proteins. FFA = free fatty acid. GLUT4 = glucose transporter type 4. 
GS = glycogen synthase. GSK3 = glycogen synthase kinase 3. IKKβ = inhibitor of nuclear 
factor-kappa-B kinase subunit β. IL6 = interleukin 6. IMCL = intramyocellular lipid. 
iNOS = inducible nitric oxide synthase. INS = insulin. INSR = insulin receptor. IRS1 = insulin 
receptor substrate 1. ISPK1 = insulin-stimulated protein kinase 1. IκBα = nuclear factor-kappa-B 
inhibitor α. JNK1 = c-Jun N-terminal kinase 1. LCFA-CoA = long-chain fatty acyl-coenzyme A. 
mTOR = mechanistic target of rapamycin. NFκB = nuclear factor-κ-B. NO = nitric oxide. 
PI3K = phosphatidylinositol 3-kinase. PKC = protein kinase C. PP = protein phosphatase. 
PTPs = protein tyrosine phosphatases. ROS = reactive oxygen species. S6K = p70 ribosomal S6 
kinase. SOCS3 = suppressor of cytokine signalling 3. STAT3 = signal transducer and activator of 
transcription 3. TNFR1 = tumor necrosis factor receptor 1. TNFα = tumor necrosis factor α. 
TRB3 = tribbles homolog 3. 
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Probe name Gene symbol (Gene title) 
Encoding 

protein 

Relative 

expression 
P value 

NM_013005_P

ROBE1 

Pik3r1 (phosphatidylinositol 3-kinase, 

regulatory subunit, polypeptide 1) 
PI3K 0.39 ± 0.13 0.0143 

NM_013200_P

ROBE1 

Cpt1b (carnitine palmitoyltransferase 

1b, muscle) 
CPT1β 0.46 ± 0.01 0.0186 

L27112_PROB

E1 

Mapk9 (mitogen-activated protein 

kinase 9) 
JNK1 0.46 ± 0.08 0.0021 

X95577_PROB

E1 

Prkab1 (protein kinase, AMP- 

activated, beta 1 non-catalytic subunit) 
AMPK 0.50 ± 0.12 0.0176 

X73653_PROB

E1 

Gsk3b (glycogen synthase kinase 3 

beta) 
GSK3 0.63 ± 0.05 0.0025 

L37085_PROB

E1 

Frap1 (FK506 binding protein 

12-rapamycin associated protein 1) 
mTOR 0.66 ± 0.03 0.0001 

NM_013089_P

ROBE1 
Gys2 (glycogen synthase 2) GS 0.67 ± 0.06 0.0050 

AI172465_PRO

BE1 

Ptpn11 (protein tyrosine phosphatase, 

non-receptor type 11) 
PTPs 0.70 ± 0.07 0.0173 

AF115282_PR

OBE1 
Ikbkb (inhibitor of kappaB kinase beta) IKKβ 0.70 ± 0.08 0.0396 

Z29486_PROB

E1 

Prkaa2 (protein kinase, AMP- 

activated, alpha 2 catalytic subunit) 
AMPK 0.74 ± 0.05 0.0113 

AI598719_PRO

BE1 

Mapk8 (mitogen-activated protein 

kinase 8) 
JNK1 1.30 ± 0.09 0.0489 

 
  

ˀ I-4. @~Rz~ƤƣƋ̟̂̋ªľ%ɑȾ̕$ő�7ICZ>i~Ƣ�%ž̶;
ɡ� GEOr@I}>|@ˌǩ^�X  
Ġ I-2 $���ʉˎŀɔ$ǟƐ(P < 0.05)#ɑȾİì%˘058�ĉ̋ªľ%˖ʂ. ^�
X&őȵʗ$ő�7ICZ>i~Ƣ�ʗ%ɘőɔɑȾ̕;ŮĥÀ±ǽȪ˛ŧ ɡ���
7. N = 20–23 (őȵʗ), N = 3 (ICZ>i~Ƣ�ʗ). 
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J{M�R˨ʵ˔͇Ɓ%@~Rz~Ăŋ±�Ȝ̋ªľ%ɑȾ$ő�7  
ICZ>i~�hXs~ DƢ�%ž̶  

  ʋ��ʷʛ&, ICZ>i~$47@~Rz~ƤƣƋ
hXs~ D %³ɂ$

46ơÝ�87!��¥˜$���1ʹȿŀɔŇ͇$46Ƿ˒��. rAR%

J{M�R˨ʵ˔͇ʃ�ɗƁ, @~Rz~·ĿƋJ{M�Rā˺%�ˇ̍® 

�7[17]͈ǲɲ;ƥÕ�, @~Rz~Ăŋ±�ȜPJa{ʅ˲̋ªľ% mRNA

ɑȾ̕; qRT-PCRȖ$46ȧņ��(Ġ I-3). ʉˎŀɔ$ǟƐ#ŧ&˘058#

	��1%%(Welch’s t-test: P = 0.079), ICZ>i~(10 mg/kg)Ƣ�rAR%͈

ǲɲ & Pik3r1 mRNA%ɑȾ¯�Ãč
˘058�(Ġ I-3c). -�, M|E{P

jB}�{Ȥç̈́(1200 IU vitamin D3/day)͂ʟICZ>i~Ƣ�ʗ &�%ɑȾ

¯�$ő�7ǟƐ#ơÝ
˘058�(Ġ I-3c). ç��, M|E{PjB}�{

Ȥç̈́͂ʟrAR &@~Rz~Ăŋ±;M�`�7 Insr ̋ªľ%ǟƐ#ɑȾ

Įç1˘058, ǋī[18]$�ʮ�7ʆǫ
ɝ˘�8�(Ġ I-3a). Irs1, Akt2ü)J
{M�R˸˾±;M�`�7 Slc2a4 !����%¡%@~Rz~Ăŋ±�ȜP
Ja{̋ªľ%ɑȾ$ǟƐ#İí&˘058#	��(Ġ I-3b,d,e). �85%Ň

͇ʆǫ	5, hXs~ D %³ɂ&ICZ>i~$47@~Rz~ƤƣƋ$ő�

Pik3r1 %ɑȾ¯�ơÝ;���ƪƣɔ$Å��!
ɡĘ�8, GEO ü) KEGG 

PATHWAY ^�Xm�Rˌǩ$47�ȧ$�ʮ�7ʆǫ
Ň͇ɔ$1ɝ˘�8

�. 
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a) b) c)

d) e)

Insr Irs1 Pik3r1

Akt2 Slc2a4

Ġ I-3. @~Rz~Ăŋ±PJa{ʅ˲̋ªľ%ɑȾ$ő�7ICZ>i~�hX
s~ D Ƣ�%ž̶  
Ġ I-1 !ċ��, ICR rAR;ǖ́̈́û&M|E{PjB}�{Ȥç̈́(1200 IU vitamin 
D3/day) ͂ʟ�J{M�R˨ʵ˔͇;ŇǊ��. 150 Ö̞%˔͇ʃ�ɗƁ$rAR͈ǲ
ɲ;ĝĀ�, (a) Insr, (b) Irs1, (c) Pik3r1, (d) Akt2 ü) (e) Slc2a4 mRNA %ɑȾ̕;
qRT-PCRȖ$46ņ̕��. Ð̍ǽȪ̋ªľ& 18s rRNA!�, őȵʗ$ő�7ɘőɔɑ
Ⱦ̕;ĉ̋ªľ$���ɴÕ��. ^�X&ɶ(�Ġ(�	5̹$ǞĳÀ, ɰ 3 ĜÖȱ
(75%), �ĵÀ, ɰ 1ĜÖȱ(25%), ǞŕÀ) ɡ���7. N = 4–8, * P < 0.05. 
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J{M�Rā˺˔͇$�7ICZ>i~�hXs~ DÔʓ%ž̶!  
PI3KPJaz~Jʅ˲%̟�%Ƿˏ  

  ǞƁ$, ʷʛ& C2C12 ĩ͈̓ǲɲʂʡ;ɂ��J{M�Rā˺˔͇$46¥

˜%ǜ#7˃ź;˔.�(Ġ I-4). ICZ>i~(1–100 µM)% 1Ǖ̞Ôʓ$46ǟ

Ɛ	�ȯŴ·Ŀɔ#@~Rz~˙ɑJ{M�Rā˺%ơÝ
˘058��!	

5, ICZ>i~$46@~Rz~ƤƣƋ
Ŷ�ˮ��8��7�!
ɡĘ�

8�(Ġ I-4a). �%ICZ>i~(100 µM)$47@~Rz~ƤƣƋ&Ɂ±ÐțƋ

ĦhXs~D �7E{P_zD�{(0.1–10 nM)% 24Ǖ̞àÔʓ$46ǟƐ	

�ȯŴ·Ŀɔ$ƽě�8�(Ġ I-4b). E{P_zD�{%àÔʓʬ±$47@~

Rz~˙ɑJ{M�Rā˺*%ž̶&˘058#	��(Ġ I-4c). ç��, E{

P_zD�{³ɂ$47@~Rz~ƤƣƋ%ƽě& , AMPK ̢Ŋʹ �7

compound C (20 µM)Ŀģ� &İí
˘058#	���ǉ, PI3K̢Ŋʹ �

7 LY294002 (20 µM)Ŀģ� &ǟƐ$ơÝ�8�(Ġ I-4d). �85%ʆǫ46, 

ICZ>i~˙ɑ@~Rz~ƤƣƋ$ő�7hXs~D³ɂ%ƽě²ɂ& PI3K

ʅ˲%țƋí;����7�!
ʂʡ|m{ ɝ˘�8�. 
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a) b)

c) d)

Ġ I-4. C2C12 ɲɵʂʡ$�7ICZ>i~˙ɑ@~Rz~ƤƣƋ$ő�7E{
P_zD�{Ôʓ%ž̶ü) PI3KPJaz~Jʅ˲%̟�%Ƿˏ  
J{M�Rā˺̕& 2-NBDG ;ɂ��˓¸��. (a) @~Rz~˙ɑJ{M�Rā˺$
ő�7ICZ>i~Ôʓ%ž̶. Öí C2C12 ʂʡ$ő�ICZ>i~(1–100 µM); 1 Ǖ
̞Ôʓ��Ɓ, @~Rz~(1 µM) 15Ö̞ÞȮ��. N = 10. *** P < 0.001 vs. őȵʗ; # 
P < 0.05, ### P < 0.001 vs. @~Rz~Ôʓʗ. (b) ICZ>i~˙ɑ@~Rz~ƤƣƋ$
ő�7E{P_zD�{Ôʓ%ž̶. Öí C2C12 ʂʡ$ő�E{P_zD�{(0.1–
10 nM);24Ǖ̞àÔʓ�, ICZ>i~(100 µM); 1Ǖ̞Ôʓ��Ɓ, @~Rz~(1 µM)
 15Ö̞ÞȮ��. N = 10. * P < 0.05, *** P < 0.001 vs. őȵʗ; ### P < 0.001 vs. @~Rz
~Ôʓʗ; †† P < 0.01 vs. ICZ>i~Ôʓʗ. (c) @~Rz~$47J{M�Rā˺$
ő�7E{P_zD�{Ôʓ%ž̶. Öí C2C12 ʂʡ$ő�E{P_zD�{(0.1–
10 nM); 24Ǖ̞Ôʓ��Ɓ, @~Rz~(1 µM) 15Ö̞ÞȮ��. N = 9. ** P < 0.01 vs. 
őȵʗ; N.S. = not significant. (d) E{P_zD�{$47ICZ>i~˙ɑ@~Rz~
ƤƣƋ%ƽě$ő�7 LY294002 (PI3K̢Ŋʹ)ü) compound C (AMPK̢Ŋʹ)%ž̶. 
ÖíC2C12ʂʡ$E{P_zD�{(10 nM); 24Ǖ̞àÔʓ�, LY294002 (LY29; 20 µM)
û& compound C (Com. C; 20 µM)!Ï$ICZ>i~(100 µM); 1Ǖ̞Ôʓ��Ɓ, @~
Rz~(1 µM) 15Ö̞ÞȮ��. N = 9–13, * P < 0.05 vs. ICZ>i~Ôʓʗ; # P < 0.05 
vs. ICZ>i~�E{P_zD�{³ɂʗ. ^�X&őȵʗ(a–c)û&@~Rz~ü)I
CZ>i~Ôʓʗ(d)$ő�7ɘőÀ!��ŮĥÀ!ǽȪ˛ŧ ɡ���7. 
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ʚŏ  
  ǟŊ�˧h[J^�Xˌǩ;ÖľʹȿŀŇ͇$Ɖɂ��Ǥɜɬ&, �hXs~

D 
ƣɺɤɎʹ˙ɑ͉ʻɻ$ő��̡²ɂ;ǟ���6 , �%ȁŲ!��

Pik3r1 ̋ªľ%ɑȾ�Ǐ;���@~Rz~ƤƣƋ%ƽě
ʚ�587�!�
��!;Ù0�ɡĘ�71% �7. 

  ̲ņĦƣɺɤɎʹ$47£ˢ̫Ŋ$ő�7hXs~ D %êǫ$���&,!

<"ɛ58��#�. ƣɺɤɎʹ˙ɑ£ˢ̫Ŋ$ő�7hXs~ D %ǟêƋ;

˓¸��ʫűɜɬ&�̍Ŀģ�7
, "�51N~l{N@S
�òÖ �7

�0ʉˎŀɔ#Ʊ˟$&̥ɇ
�7[19,20]. -�, ƣɺɤɎʹ$47͉ʻɻ$

ő�7hXs~DȂ�ɏ%̟�;ɡĘ�7ɜɬ1Ŀģ�7[21]
, �%ɜɬ&ì

ȷv^{%.$Ī��ʆ˟;����6, �I}Oi~Ƣ�$46±̓Įç
ơ

Ý�87�!���, ʫű%ɛˈ!&�ʮ�#�ʆǫ1ƃ58��-���7. 

�85%ɜɬ$ő�, Ǥɜɬ&ʫű^�Xm�Rˌǩ!ʹȿŀɔ# in vivo/in 
vitro Ň͇%�ǉ;ʄ.Ċ:���7�0, ƣɺɤɎʹ˙ɑ͉ʻɻ$ő�7hX

s~ D ³ɂ%�̡êǫ$���Öľ|m{	5ʫű|m{- %Ch^~R;

Đ< �7!��ȸƅ
�7. -�, ǤɜɬƖǫ&hXs~D
 2ĦɻřɎ%̄

ʼ;�̡��7�!;ɡĘ�7Éʼɜɬ[22]!1ǄĊƋ
!871% �7. 

  îɹʞȩŀ©$47īđ[1] &, I}Oi~!Dy~Oi~$���&ɻř

ɎzRI
͉�, ICZ>i~!zRnz`~$���&�ʮ��ˈˌ&ƃ5

8�, >zilyW�{!QlyP`~$���&ɻřɎzRI%Įç&˘0

58#�!�8��7. �	�#
5, Ǥɜɬ% FAERS ˌǩ$���&, I}

Oi~%´ɂ!ɻřɎīđĮç!%̞%ɘ̟&Ȋ˵ɔŸ�ʆǫ!#��(ˀ I-1). 

I}Oi~´ɂɏµ%ɻřɎīđ
Ȋ˵ɔŖ#	��øĞ!��&, I}Oi

~%´ɂ$&ʻȡǷǬ
Ƈ̺ �7[23]�!	5, I}Oi~´ɂƌʛ$�

7ʜɻʢɊū&ǍǢɑˈ�8, ̓ɸí$ʭ5#	��	5!��˜ǐ
ąʢ	

1�8#�. �ǉ , >zilyW�{!QlyP`~$���&ɻřɎīđ

Įç!%̞$Ȋ˵ɔź�ɘ̟
˘058�
, �8&ƣɺɤɎʹ%Ĳâ³ɂ$

ˮĞ�7!ʚ�587. Ň̪, FAERS%˽çˌǩ;ŇǊ��!�9, QlyP`

~;´ɂ�ɻřɎ
īđ�8��7ɏµ%ɾ 85% (1368/1613)$&ICZ>i~

1Ôǉ�8��6, ɻřɎ%�ˁɋʹ!��& 77.5% (1250/1613)
ICZ>i

~;ƫņ�����ǉ, QlyP`~
�ˁɋʹ!��ƫņ�8���%&

5.6% (91/1613)%. ���. 
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  hXs~ D&ǰÐ%hXs~ DĂŋ±!ʆĊ�7�! ˴ÒĞľ!��ȁʢ

�ǽɔ̋ªľ%ɑȾ;ÝƄ�7[24]. Ǥɜɬ$���, ʷʛ&ƣɺɤɎʹ˙ɑʜ

ɻʢɊūü)@~Rz~ƤƣƋ$̟�7 in vivo/in vitro%ʹȿŀɔɎƒv^{;

²˄�, hXs~DƢ�$47 Pik3r1̋ªľ%ɑȾ�Ǐü) PI3K%ȁʢɔ̟�

;ɡ��. ͈ǲɲ$�7 Pik3r1 ü) Pik3r2 �̋ªľ;ȂƷ���rAR&
PI3K PJaz~JɊūü)@~Rz~ƤƣƋ;ɡ��!
īđ�8��7[25]. 

-�, Akt& PI3K%�Ȝ ȁʢ� GLUT4%ʨɧʼ;º̄�7�! ʂʡÐ*%

J{M�Rā˺;Įç��7[26]. �85%ɛˈ;-!07!, Pik3r1 ̋ªľ%
ɑȾ¯�& GLUT4 ;���J{M�Rā˺Ɋū;Ŷ�ˮ���! ͉ʻɻɏ

ȹ;Įƍ��7!ʚ�587. ç��, hXs~DƢ�$47 Insr̋ªľ%ɑȾ
�̄1ƣɺɤɎʹ˙ɑʜɻʢɊū%ƽě$Ō����7ąʢƋ
ʚ�587. 

  �	�#
5, Ǥɜɬ&ƣɺɤɎʹü)hXs~ D %²ɂȁŲ$�7

Pik3r1̋ªľ¤ı%̟�;ďņ�71% &#�. µ�', ̲ņĦƣɺɤɎʹ�

hXs~ D %��81, @~Rz~PJa{ʅ˲X~gI˫(IRS1 2 Akt ɱ)%

z~̑íÝƄ$46d~QBds[I$²ɂ��7�!
īđ�8��7[27–

29]. ç��, ƣɺɤɎʹ
ʩʪ β ʂʡ%>q_�PR;˙ɑ�@~Rz~Öȕ

;ơÝ�7�!2[30,31], hXs~D
ʩʪβʂʡ%ȁʢ;ƽě�7�!1īđ

�8��7[22]. �8ƿ, @~Rz~ƤƣƋ! Pik3r1̋ªľ!%̟�$���&

ǜ#7˞Ǭ
Ƈˇ �7!ʚ�587. 

  FAERS 2 GEO !���^�Xm�R&ðʹĕ%ȉƋɜɬ$ǟɂ#\�{ 

&�71%%, ^�Xr@b~J$47¥˜ɁƖ$&ǻ�#Ýɾ
Ŀģ�7. 

µ�', FAERS %ˌǩ &̉Ɖɏf@>R%ž̶$46, ICZ>i~˙ɑɻ

řɎ$ő�7u_o{s~%ǟêƋ;ǷÕ�7�!& �#	��(OR = 5.29, 

95% CI = 4.90–5.71). -�, GEO$&ĳ̕%_GPMLdsIR^�XT[_


ɒ̙�8��71%%, Ň͇l}_M{%ĲǻƋ;ʚƔ�8'·ȴ!��´ɂ

ąʢ#^�X$&̥ɇ
�7. �	�#
5, �85%Ȃȱ$���&PR]

tSʹȿŀ^�Xm�R%ʉĊˌǩ[32]2_GPMLdsIR^�X%uX�>

azPR[33]!���ƚȖ%ƽě$46ËǠ��7!ʚ�587. ^�Xr@

b~J%țɂ&ƣɺɤɎʹ˙ɑ͉ʻɻ%4�$, ƂǦĦ%ʫűɜɬ2ìȷŇ͇

$47Ƿ˒
ğ̯#˅̭#Ɏƒ$�7őÔȖ%Ưʁ�ÖľuEbSt%ˌǐ

$ǟɂ#\�{!#7!ʚ�587. 

  -!07!, ^�Xr@b~J$47�ȧü) in vivo/in vitroŇ͇$47Ƿ˒
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;ʄ.Ċ:��Ǥɜɬ$46, ƣɺɤɎʹ˙ɑ͉ʻɻü)�8$«�@~Rz

~ƤƣƋ$ő�7hXs~ D ³ɂɐȖ%ǟêƋ
ǈ�$ɡĘ�8�. �%4�

$, ǟŊ�˧h[J^�Xˌǩ!ÖľʹȿŀɔŇ͇Ƿ˒;ʄ.Ċ:�7�! , 

ʹȷǟŊ�˧$ő�7Ňɂɔ#őÔȖ;�%ÖľuEbSt!Ï$Ƴę�7�

!
ąʢ!#7!ʚ�587. 
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ɰ�ɮ  
Öľʹȿŀɜɬ\�{!��%  

ǟŊ�˧h[J^�X%ˌǩƚȖ̝ɑ  
 

Ų˟  
  ɰ�ɮ Ƴɡ��ǟŊ�˧h[J^�X%ʹâɌŀɔˌǩ&, ̲ņĦƣɺɤ

Ɏʹ´ɂƌʛ$�7ɻřɎ%4�#ðɐb�S%͉�ʹȷǟŊ�˧$ő�7

ǈ�#ˌȐɳ;Ƴɡ�7%.#5�, hXs~ D %4�#ǋĿʹ%ǈ�#ʹê

Ưʁ(`y[J�zqQPxb~J)2, Pik3r1̋ªľ%4�#ɎƒżƖ$̟��
7ǈ�#ÖľȁŲ%ˌǐ$1Ɖɂ �7ǟɂ#\�{!#7!ʚ�587. �

	�#
5, ʹȷǟŊ�˧ɜɬ;�8- �Ɔɔ$Ʀ����ʹâɌŀÖ̔&

ĲɪĲǻ#ʠǗ;ǟ�7ƌʛ^�X%Ɓǉˊɔˌǩ;�Ɔ$ɑś�����0, 

ʉÝ�8�ǥ¦� ìȷ�ʂʡŇ͇;ŇǊ�Ôʓʗ!őȵʗ%Ȋ˵^�X;ā

ƃ�7ÖľʹȿŀÖ̔$Ȋ+, Ɲ�^�X%Ƌ˫, ˀȾ, ˌǩü)ˌ̒$Ƈˇ!

�87�ūˤ�
ĳ��Ɋ#7. �� Ǥɮ &, ʹâɌŀÖ̔$�7�85

%�ūˤ�;Öľʹȿŀɜɬʛ$ª:7ż$Ǆȿ�, Ƈˇ#ʉˎˌǩƟʽ, ̉×

#ˌ̒% ǉ, ƚȖ%̥ɇü)�%őɳ$���Ƿˏ;ʼ��. 
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ǉȖ  
FAERS����	�1' 
  ĪǤɔ$&ɰ�ɮ!ċǻ �7 �7
, ɰ�ɮ %ɜɬ	5¤�%4�$

½Ȅ�ǜǈ�8��0ɰ�ɮ!ǃÀ
Ɋ#7. 

1. FAERS%^�X»ɵĬƙ
 https://fis.fda.gov/extensions/FPD-QDE-FAERS/FP 

D-QDE-FAERS.html$İǜ�8, FDA$46^�X
ʴŭ½Ȅ�8�. 

2. 2014ůɰ 3ĜôǢ(14Q3)	5 2018ůɰ 4ĜôǢ(18Q4)- %^�X;ǈ�

$˽ç�, Ċˎ 11,904,706¦%īđ	5̓˅ɏµ;ā6̧�� 9,948,368¦

%ɏµ$���ˌǩ��. 

3. y@jN@C~R˹ǝPV�yR$47ʹȷČ%ʉ�j=@{;ǈ�$ǜ
ǈ��. 

 

JADER����	�1' 
  JADER^�XT[_&PMDA%ABkN@_(https://www.info.pmda.go.jp/fuku 

sayoudb/CsvDownload.jsp)	5YA~}�`��. 2004ůɰ 1ĜôǢ	5 2018ů

ɰ 3ĜôǢ- $ JADER^�Xm�R$ɒ̙�8�ˎ 561,122¦%īđ;ˌǩ

$ɂ��. 

 

,21' 
  FAERS ü) JADER ^�Xm�R%ʉˎˌǩ& R version 3.4.3 Software (R 

foundation for Statistical Computing)ü) Prism 8 Software (GraphPad);ɂ��. 

Prism &ÖľʹȿŀÖ̔ Ű�ɂ�58��7ʉˎVj_ �6, ÖľʹȿŀÖ

̔ ɂ�587ˌǩƚȖ!ʹâɌŀÖ̔ ɂ�587ˌǩƚȖ!%őƉ̟¹;

ǐɡ�7�0, Ġ%�̍$& Prism ǻ%]�k{ˀȾ;ɂ��. R ;ɂ��ʗ̞

Ȋ˵$& statsg[K�Q% t.test, wilcox.test, chisq.test, fisher.test, glm, summary,  

anova̟ǃ;ɂ��. PÀ%ˎɴ&Ƈˇ$Ɖ�� statsg[K�Q% pnorm, pchisq, 

pt, pf, phyper ̟ǃ;ɂ��. ÃčRM>%ˎɴ$& speedglm g[K�Q[36]%

shglm ü) speedglm ̟ǃ$47}QR]?[IĝŪÖǩ;, r[Z~J$&

Matching g[K�Q[37]% Matching ̟ǃü) MatchIt g[K�Q[38]% matchit

̟ǃ$47Ǟ˻ÁȖ;ɂ�, caliperİǃ$& 0.25;ƫņ��. �%¡, Ƈˇ$Ɖ

�ʬ²̟ǃ;ɂ��ˌǩ;ʼ��. 
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ʆǫ  
ˁɋʹ�ǟŊ�˧% 2̸̟¹%ˀȾǉȖ  

  ǞÙ$, ˁɋʹ(ICZ>i~)!ǟŊ�˧(ɻřɎ)!%̞% 2 ̸̟¹%ˀȾǉ

Ȗ$���Ƿˏ�7(Ġ II-1). FAERS%4�#ǟŊ�˧ʬɑīđ^�Xm�R;

ɂ��ɜɬ &�ʱ$, ʰē%�7ʹȷ%ǟȲ�ǟŊ�˧%ǟȲ īđ;Ö̀�, 

Ġ II-1a%4�# 2×2Öäˀ(contingency table);ɂ��^�X;ˀȾ�7[34]. �

ǉ , ÖľʹȿŀÖ̔$�7ìȷ�ʂʡŇ͇ &�ʱ$, ^�X;ŮĥÀ±ǽ

Ȫ˛ŧü) N $ˇɾ�Jyj$ąˊí�7�!
Ĳ�, Öäˀ;ɂ��ˌǩ;

ʼ�ȁ©&Ȋ˵ɔɨ �7. ǃŀɔ$&, Ġ II-1a %4�#Öäˀ&ɻřɎ�6

; 1, ɻřɎȲ�; 0 !��Ys�İǃ;ɂ�7�!$46, ÖľʹȿŀŇ͇ 

�ʱ$ɂ�587EytĦ]�k{$İƴ �7(Ġ II-1b). �%4�#őƉ̟

¹;ȿˌ���'Ġ II-1a%4�#Öäˀ^�X;ÖľʹȿŀŇ͇!ċ��Ů

ĥÀ±ǽȪ˛ŧü) N$ˇɾ�Jyj$ąˊí�7�!
 �7(Ġ II-1c,d). 

  Ġ II-1c%Ġ	5, FAERSˌǩ Ɲ�^�X&Öľʹȿŀɜɬ Ɲ�ìȷ�ʂ

ʡŇ͇^�X$Ȋ+¤�%ȱ ĳ��Ɋ#7�!
Ö	7. 

(1) ȧņÀ
 0! 1�	ā5#� 

(2) N
ǹ0�ĳ�� 

(3) ĉʗ% N
�ĥɱ �7 

�ː% 3ȱ$ç�, Ġ II-3 Ɓ˼�74�$ 

(4) ĉʗ%ʠǗĞľ
�ʮ�#� 

!��ɘ̈ȱ1Ŀģ�7. �85%ɘ̈ȱ(1)ü)(2)$���&Ġ II-2  , (3)ü

)(4)$���&Ġ II-3 Ƿˏ�7. 

  ¤̤%Ƿˏ &, ÖľʹȿŀŇ͇$Ċ:�ĉʗ;ŮĥÀ±ǽȪ˛ŧü) N$ˇ
ɾ��ˀȾ�7. ���ŮĥÀ&äĊ#% 100 ¾��g�T~_ˀː$��

ǉ
�ʱɔ$&ȿˌ�82��!ʚ�587. -�, Cy�f�!��&±ǽȪ

˛ŧ461ʉˎŀɔ$Æ8�ˀȾǉȖ
Ŀģ�7(Ġ II-1e)[39,40]. 
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Table format: 
Column�

Group A� Group B 
No quetiapine� Quetiapine 

Y� Y 
1� Title� 1� 1�
2� Title� 1� 1�
3 Title� 1� 1�

11378� Title� 1� 1�
11379� Title� 1� 1�
11380� Title� 1� 0�
11381� Title� 1� 0 

77559� Title� 1� 0�
77560� Title� 1� 0�
77561� Title� 0� 0�
77562� Title� 0� 0�

108460� Title� 0� 0�
108461� Title� 0� 0�
108462� Title� 0�

9839906� Title� 0�
9839907� Title� 0�

Table format: 
Contingency�

Outcome A� Outcome B 
DM� No DM 
Y� Y 

1� Quetiapine� 11379� 97082�
2� No quetiapine� 77560� 9762347�

Table format: 
Grouped�

Group A� Group B 
No quetiapine� Quetiapine 

Mean� SEM� N� Mean SEM N 
1� Title� 0.0079 0.00003 9839907 0.1049 0.00093 108461 

Bottom�

Top�

a) Contingency table expression�

b) Column table expression�

c) Bar graph visualization�

d) Mean, SEM, N summarization�

b = 97082�d = 9762347�

0.0079 ± 0.00003 
N = 9839907�

0.1049 ± 0.00093 
N = 108461�

a = 11379�c = 77560�

0.00

0.05

0.10

0.15

1.00

糖
尿
病

- +クエチアピン

D
M
�

Quetiapine�

Fraction of total�
A�

DM�
Mean� Upper Limit� Lower Limit�

1� No quetiapine� 0.0079 0.0079 0.0078 
2� Quetiapine� 0.1049 0.1068 0.1031 

e) Statistically better error bars�

Ġ II-1. ICZ>i~�ɻřɎ% 2̸̟¹%ˀȾǉȖ 
(a) ICZ>i~´ɂ!ɻřɎīđ!%̞%̟¹;ɡ� 2×2Öäˀ. (b) ɻřɎǟ6; 1, 
ɻřɎȲ�; 0!��(a)% 2×2Öäˀ;EytĦ]�k{żŵ$İƴ��1%. (c) Ey
tĦ]�k{(b)%ǴJyj$47ąˊí. f�&ŮĥÀ±ǽȪ˛ŧ;ɡ���7. (d) E
ytĦ]�k{(b)%ŮĥÀ, ǽȪ˛ŧü) N$47ˇɾ. (e) Prism 8$47 95%Score¼
̽ï̞ˎɴʆǫ. Ġ II-7e-h $ɡ�4�$, ³ɂʹƯʁ%ĬĊ$& 0 T{;Đ/³ɂʹ

¿˃!��̓ˇ!#���7
, �%ĬĊǽȪ˛ŧ1 0!#7�0, ŮĥÀ±ǽȪ˛ŧ2
ŮĥÀ±1.96×ǽȪ˛ŧ(95%Wald ¼̽ï̞)$47ˀȾǉȖ &Cy�f�1 0 !#��
�-�. �%4�#ĬĊ 1Cy�f�;ˎɴ�7ǉȖ!��, ʉˎVj_ Prism 8$&
Wilson Ȗɱ$47¼̽ï̞ˎɴȁʢ
Ň˂�8��6, ʉˎVj_ R  1ǽȪ̟ǃ
prop.testɱ$46ˎɴąʢ �7. 
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ˁɋʹ�ǟŊ�˧% 2̸̟¹$�7ʗ̞%Ȋ˵  
  ʋ��, ˁɋʹ(ICZ>i~)´ɂʗ!̲´ɂʗ$�7ǟŊ�˧(ɻřɎ)ī

đäĊ%Ȋ˵ǉȖ$���Ƿˏ�7(Ġ II-2). Ġ II-1c%4�# 2ʗ̞;Ȋ˵�7

ĬĊ, ÖľʹȿŀŇ͇ & Student% tǷņ;ɂ�7%
�ʱɔ �7(Ġ II-2a). 

¡$Welch% tǷņ2 Mann-WhitneyǷņɱ
ɂ�587�!1�6, ĉǷņȖ

$47 P À;ˎɴ�7!Ġ II-2b %4�$#7. ����ĝƝ�^�X&Ġ II-1

%ɘ̈ȱ(1) ˼+�4�$ȧņÀ
 0 ! 1 %À�	ā5#� 2 À^�X(binary 

data) �7�0, tǷņ #� Pearson% χ2Ƿņ(Ġ II-2c)2 Fisher%ɗưɝȽǷņ

ɱ
ɂ�58, �85% P À;ˎɴ�7!Ġ II-2d %4�$#7. -�Ⱦ£ &

�ʱíʐżv^{(GLM);ɂ��ˌǩƚȖ
Ű�ɂ�58��6, ŧ%.#5

�Ȋ�D[SȊ;ƫǽ$ˎɴ�7�!2, WaldȖ, ScoreȖ, ŗŴȊǷņ(LRT)Ȗ

$47 PÀˎɴ
ąʢ �7(Ġ II-2e). 

  �85%ˌǩƚȖ%ǃŀɔ#Ƌ˫%̈�$���&ʉˎŀ%Œ̜ǝ[39,40]$

˥7!��, �� &ʹâɌŀ�Öľʹȿŀ%Ɠµ%̈�$���Ǆȿ�7. 

(5) ǟŊ�˧^�Xm�R%ʹâɌŀɔˌǩ &Ȋ(Proportional Reporting 

Ratio, PRR)2D[SȊ(Reporting Odds Ratio, ROR);ƫǽ!�7%
�

ʱɔ �7[34]%$ő�, ÖľʹȿŀÖ̔ Ű�ɂ�587 Student% t
Ƿņ&ŧ;ƫǽ!�7ǷņȖ �7. 

(6) ǟŊ�˧^�Xm�R%ʹâɌŀɔˌǩ$�7D[SȊ%¼̽ï̞
ˎɴ&�ʱ$ Wald Ȗ
ɂ�587(Ġ II-2e Ȁʳ̍)[8,39,40]%$ő�, 

Öľʹȿŀɜɬ �ʱɔ# Student% tǷņ$Ǟ1˻�ƚȖ& ScoreǷ

ņ �7(Ġ II-2͊ʳ̍). 

(7) ɌŀÖ̔ &�ʱ$êǫ̕(2ʗ̞%ŧ�Ȋ�D[SȊɱ)% 95%¼̽ï

̞;ź˞� PÀ;ː˶�#��!1Ĳ�[41]%$ő�, ÖľʹȿŀÖ̔

 & P À;>RXzRI(*)$ˇɾ��Jyj�$ːÌ�7%
�ʱɔ

 �7. 

�85%ɘ̈ȱ
ʄ.Ċ:���ʆǫ, ǟŊ�˧^�Xm�R%ʹâɌŀɔˌ

ǩ$����ʱɔ#D[SȊ! Wald ¼̽ï̞;ɂ��ʗ̞Ȋ˵ˀȾ(ˀ I-1)&, 

Student% tǷņ$47 PÀ;Jyj�$ːÌ� 2ʗ̞%ŧ%ǟƐƋ;ˀȾ�7

ÖľʹȿŀÖ̔%Ɠµ	5�7!ĳ��Ɋ#7÷˧;��7�!$#7. �8

5%ʹâɌŀ�Öľʹȿŀ%Ɠµ%ɘ̈ȱ(5–7)$���&Ġ II-7 $���ÑǷ

ˏ�7. 
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  �˼%ɘ̈ȱ$ç��, Ġ II-1 %ɘ̈ȱ(2) ƫƹ��4�$ N 
ǹ0�ĳ�
��0, 

(8) ÖľʹȿŀŇ͇%4�$ N
ŕ��(N = 10ɩŴ)ĬĊ, P < 0.001;ªʉ

ɔ$“extremely significant”ɱ!ˀȾ�7
, ǟŊ�˧h[J^�Xˌǩ

 Ɲ�^�X& N = 10000000ɩŴ!#7�0, 0.001%4�#ªʉɔ#

̠À;�ĝ��!��1 P À
òÖ$ŕ���!;˒ǐ���7!&

̥5#�. 

!��PÀ%ˌ̒%ȘƐȱ1̟����7�!$#7. �%�0, ǟŊ�˧h[

J^�Xˌǩ$���ʉˎŀɔǟƐƋ;ɡ�$& 0.052 0.01, 0.001!���ª

ʉɔ#̠À!%Ȋ˵461, ¡%ʹȷ2ǟŊ�˧, qQ]?k/cF]?kM~

_}�{^�X!Ȋ˵� P À
"%ɩŴŕ��%	;Ʊ˟�7̇ɩ
̓ˇ!#
6, �%�0$& P À;>RXzRI(*)$ˇɾ��Ġ II-2b,d,e %4�$ɗưɡ

�ǉ
Ȋ˵%̪$ǟɂ!#7. Ǥɜɬ%ĬĊ, Íʹȷ�ɻřɎīđ!Ǟ1ʉˎ

ŀɔ$ǟƐ#ɘ̟%˘0587ʹȷ
ICZ>i~ �6(Score test P = 10-24757, 

Í 2976 ʹȷ�Ǟŕ),  ˿$ÍǟŊ�˧�ICZ>i~´ɂ!Ǟ1ʉˎŀɔ$ǟ

Ɛ#ɘ̟%˘0587ǟŊ�˧
ɻřɎ �7(Score test P = 10-25108, Í 20693

ǟŊ�˧�Ǟŕ). Éʼɜɬ[8]$�7}PJzXW~!Ɔɲǳĭ1ċǻ%̟¹

$�7. 

  



32 

 

 

  

Bottom�

Top�

Unpaired t test�

Unpaired t test�
     P value� <0.0001�
     P value summary� ****�
     Significantly different (P < 0.05)?� Yes�
     One- or two-tailed P value?� Two-tailed�
     t, df� t=339.6, df=9948366�

How big is the difference?�
     Mean of Column A� 0.007882�
     Mean of Column B� 0.1049�
     Difference between means (B - A) ± SEM� 0.09703 ± 0.0002857�
     95% confidence interval� 0.09647 to 0.09759�

Difference Ratio Odds ratio 
+0.097� ×13.31 ×14.75�

Wald test P value 10-2361 10-15912 10-14151 

95% CI 0.095 to 0.099 13.06 to 13.56 14.45 to 15.06�

Score test P value 10-24757 10-24757 10-24757 

95% CI 
Likelihood ratio test 

(LRT) 
P value 10-8159 10-8159 10-8159 

95% CI 0.095 to 0.099 13.06 to 13.56� 14.45 to 15.06�

Contingency�

P value and statistical significance�
     Test� Chi-square�
     Chi-square, df� 111397, 1�
     z� 337.6�
     P value� <0.0001�
     P value summary� ****�
     One- or two-sided� Two-sided�
     Statistically significant (P < 0.05)?� Yes�

Student’s t test P value = 10-24900 
Welch’s t test P value = 10-2251 
Mann-Whitney test approximate P value = 10-24757 
Mann-Whitney test exact P value = 10-8159�

Fisher’s exact test P value = 10-8159 
Yates’ χ2 test P value = 10-24754 
Pearson’s χ2 test P value = 10-24757  

a) Student’s t test� c) Pearson’s χ2 test�

b) Column analyses�

e) Generalized linear models (GLMs) for binary data�

d) Contingency table analyses�

Ġ II-2. ICZ>i~�ɻřɎ% 2̸̟¹$�7ʗ̞%Ȋ˵  
(a) Ġ II-1c^�X$ Student% tǷņ;̉ɂ��ĬĊ%ˌǩʆǫ. (b) ÖľʹȿŀŇ͇ 
�ʱ$ɂ�587ĉǷņƚȖ% PÀˎɴʆǫ. (c) Ġ II-1aÖäˀ$ Pearson% χ2Ƿņ;̉

ɂ��ĬĊ%ˌǩʆǫ. (d) Öäˀ%ˌǩ �ʱ$ɂ�587ĉǷņƚȖ% P Àˎɴʆ
ǫ. (e) �ʱíʐżv^{;ɂ��ĬĊ%êǫ̕, PÀü) 95%¼̽ï̞ˎɴʆǫ. Score
¼̽ï̞&ˌǩVj_AB>;ɂ��1�ʱ$ˎɴğ̯ �6ˀ$&ː˶���#�. 
(a)ü)(c)& Prism 8, (b), (d)ü)(e)& R$47ˌǩʆǫ. 
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ˁɋʹ�ǟŊ�˧% 2̸̟¹$�7ʠǗ%˞Ǆ  
  ʋ��, ˁɋʹ(ICZ>i~)´ɂʗ!̲´ɂʗ%ʠǗ%˞Ǆ$���Ƿˏ

�7(Ġ II-3). ÖľʹȿŀÖ̔ &ĪǤɔ$, ĉʗ% N !ǥ¦
ĥɱ!#74�

$Ň͇ɼ;Ǻɷ�7. �	�#
5Ġ II-1%ɘ̈ȱ(3) ɝ˘��́6, FAERS^

�Xm�RÐ%ɏµ;õɿ$ICZ>i~´ɂ%ǟȲ Öä��ĬĊ, ĉʗ%

N %fy~R&ʷ���ĥɱ!#7. ç��, ů͌, ƋÛ, øɍƌ, ³ɂʹ!�

���ʈ!#6�7ʠǗĞľ
�ʗ �ʮ�#�!��ɘ̈ȱ(4)1Ŀģ�7. 

µ�'Ġ II-3a %ĬĊ, ICZ>i~̲´ɂʗ$Ȋ+ICZ>i~´ɂʗ%ǉ


ʉĊĶ˞ɏ%ʔƌäĊ
͉�(54137/9839907 (0.55%) vs. 6642/108461 (6.12%), 

Score test P = 10-11920), Dy~Oi~%´ɂäĊ1͉�(51792/9839907 (0.53%) vs. 

8067/108461 (7.44%), Score test P = 10-18608). �8&, ICZ>i~�Dy~Oi~


Ï$ʉĊĶ˞ɏ%ȑɐʹ �7�!;ʚ�8'Żȴ%ʆǫ �7
, ʉĊĶ

˞ɏ%ʔƌ[42]2Dy~Oi~%´ɂ$���1ɻřɎ!%̟�
īđ�8�

�7�0, ICZ>i~´ɂʗ$�7ɻřɎīđäĊ%Įç
, ICZ>i

~%´ɂ$ˮĞ���7%	, �8!1ǻ�#ʠǗĞľ%̈�$ˮĞ���7

%	;ïÛ�7�!
 �#�. 

  �%4�#ȹȓ$ő�, ʹâɌŀÖ̔ &ÃčRM>r[Z~J(propensity 

score matching)%4�#ʉˎŀɔƚȖ;̉ɂ�7�! , ĉʗ%ʠǗ;Ɵʽɔ$

˞Ǆ�7. Ġ II-3b &, �˼%ʉĊĶ˞ɏ%4�# 2 ʗ̞ ʔƌäĊ%Ɋ#7ɍ

ƌ�® 200 ¦(Score Ƿņ P À̹)!, Dy~Oi~%4�# 2 ʗ̞ ´ɂäĊ%

Ɋ#7ʹȷ�® 200¦(ScoreǷņPÀ̹)%ˎ 400ɪ̀%Ǝī;Üɂ�, �ʗ%N

!ʠǗĞľ
ĥɱ$#74�$r[Z~J;ŇǊ��1% �7. �%4�$, 

ʠǗĞľ!��ɍƌ!ʹȷ;ʉ��8', ů͌2ƋÛɱ%¡%ʠǗĞľ$��

�1ʬìɔ$˞Ǆ�87�!
Éʼɜɬ[7] ɡ�8��7. r[Z~JŇǊƁ

$���1ICZ>i~´ɂʗ%ǉ
̲´ɂʗ$Ȋ+ɻřɎīđäĊ
͉��

!	5, ICZ>i~%´ɂ!ɻřɎīđäĊĮç!%̞%ɘ̟
ƽ0�ɝ˘

 �7. 

  ÃčRM>r[Z~J$46ƃ587ʆǫ&Öľʹȿŀɜɬʛ$!��1ȿ

ˌ�2��, �ˈȿƏɔ#ǉȖ%4�$ˈ�7
, Ň̪$&ǃĲ�%̥ɇ
Ŀ

ģ�7. ˞Ǆ% ǉ2ˌǩVj_$46ʆǫ
ĳ��ťĆ�87�0, ˞ǄȲ

�(crude) ¿˃;�7ɩŴʇ6˺., ˞Ǆ��1(adjusted)ɘ̟
˘0587�

!;ɝ˘�7, !��Ĳȇ̩%ˌǩ;ŇǊ�7%
ȾŇɔ#őÔ!#7[43]. 
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Unequal N, unequal background (crude)�

P = 10-24757 (Score test)�
smallest	P	value	in	2976	drugs�

…
�

…
�

…
�

    51.58 
    54.32�

10360 (9.67) 
15872 (14.82) 

5120 (4.78) 
6356 (5.94) 
2563 (2.39) 
1524 (1.42) 
7245 (6.77) 
5159 (4.82) 
1292 (1.21) 
1040 (0.97) 
1426 (1.33) 

823 (0.77) 
630 (0.59) 
897 (0.84) 

1047 (0.98) 
3110 (2.90) 
329 (0.31) 

1775 (1.66) 
325 (0.30) 
230 (0.21) 
372 (0.35) 
428 (0.40) 
781 (0.73) 
211 (0.20) 
181 (0.17)�

3902 (3.64) 
8630 (8.06) 

11078 (10.34) 
6424 (6.00) 
7506 (7.01) 
2454 (2.29) 
3595 (3.36) 
6684 (6.24) 
8954 (8.36) 
6885 (6.43) 
6074 (5.67) 

12119 (11.32) 
7594 (7.09) 
2076 (1.94) 
5153 (4.81) 
8071 (7.54) 
1337 (1.25) 
6321 (5.90) 

886 (0.83) 
5439 (5.08) 
5650 (5.28) 
8801 (8.22) 
4316 (4.03) 
6463 (6.04) 
5629 (5.26) 

    48.09 
    55.89�

13789 (12.88) 
14669 (13.70) 

5495 (5.13) 
6306 (5.89) 
2972 (2.78) 
1945 (1.81) 
7082 (6.61) 
4914 (4.59) 
1506 (1.41) 
1235 (1.15) 
1571 (1.47) 

973 (0.91) 
781 (0.73) 

1019 (0.95) 
1166 (1.09) 
2475 (2.31) 

426 (0.40) 
1493 (1.40) 

354 (0.33) 
302 (0.28) 
461 (0.43) 
546 (0.51) 
776 (0.72) 
297 (0.28) 
265 (0.25)�

4788 (4.47) 
9324 (8.71) 

10853 (10.13) 
7486 (6.99) 
8280 (7.73) 
2851 (2.67) 
3962 (3.70) 
6863 (6.41) 
8459 (7.90) 
7025 (6.56) 
6105 (5.70) 

10736 (10.02) 
7375 (6.89) 
2755 (2.57) 
5076 (4.74) 
7213 (6.74) 
1649 (1.54) 
5810 (5.43) 
1257 (1.17) 
5108 (4.77) 
4953 (4.63) 
7006 (6.54) 
3510 (3.28) 
5442 (5.08) 
5081 (4.74)�

Equal N, equal background (adjusted)�

0.1005 ± 0.00092 
N = 107096�

0.0140 ± 0.00036 
N = 107096�

a = 10760�c = 1496�

b = 96336�d = 105600�

P = 10-1615 (Score test)�

a = 11379�c = 77560�

b = 97082�d = 9762347�

Mean age (years old) 
Female (%)�

Bipolar disorder N (%) 
Depression N (%) 

Sleep disorder N (%) 
Schizophrenia N (%) 

Psychotic disorder N (%) 
Bipolar I disorder N (%) 

Anxiety N (%) 
Insomnia N (%) 

Affective disorder N (%) 
Agitation N (%) 

Schizoaffective disorder N (%) 
Mental disorder N (%) 

Mania N (%) 
Post-traumatic stress disorder N (%) 

Hallucination N (%) 
Parkinson’s disease N (%) 

Bipolar II disorder N (%) 
Major depression N (%) 

Delirium N (%) 
Paranoia N (%) 

Mood swings N (%) 
Prophylaxis of neural tube defect N (%) 

Delusion N (%) 
Borderline personality disorder N (%) 

Hallucination, auditory N (%)�
�

Lithium bicarbonate N (%) 
Balproic acid N (%) 
Clonazepam N (%) 
Olanzapine N (%) 
Risperidone N (%) 

Lithium N (%) 
Haloperidol N (%) 
Aripiprazole N (%) 
Lorazepam N (%) 
Lamotrigine N (%) 
Trazodone N (%) 
Citalopram N (%) 

Venlafaxine N (%) 
Ziprasidone N (%) 
Mirtazapine N (%) 

Sertraline N (%) 
Benzatropine N (%) 

Bupropion N (%) 
Chlorpromazine N (%) 

Fluoxetine N (%) 
Diazepam N (%) 

Alprazolam N (%) 
Levodopa N (%) 

Duloxetine N (%) 
Zolpidem N (%)�

�

    54.61 
    55.41�

42251 (0.43) 
180940 (1.84) 

28879 (0.29) 
54137 (0.55) 
13308 (0.14) 

5445 (0.06) 
88897 (0.90) 
63188 (0.64) 

7735 (0.08) 
5391 (0.05) 
8568 (0.09) 
3562 (0.04) 
2281 (0.02) 
4351 (0.05) 
6507 (0.07) 

37321 (0.38) 
1339 (0.01) 

16262 (0.17) 
1108 (0.01) 
962 (0.01) 

2246 (0.02) 
2770 (0.03) 
5563 (0.06) 

785 (0.01) 
789 (0.01)�

17609 (0.18) 
73131 (0.74) 
98588 (1.00) 
51792 (0.53) 
80491 (0.82) 
10640 (0.11) 
23146 (0.24) 
65201 (0.66) 

101031 (1.03) 
71375 (0.73) 
58099 (0.59) 

158261 (1.61) 
80983 (0.82) 
14090 (0.14) 
42553 (0.43) 

108948 (1.11) 
6822 (0.07) 

85686 (0.87) 
5706 (0.06) 

73930 (0.75) 
68352 (0.69) 

125251 (1.27) 
44126 (0.45) 

107184 (1.09) 
96903 (0.98)�

    48.02 
    55.88�

14541 (13.41) 
15343 (14.15) 

5960 (5.50) 
6642 (6.12) 
3160 (2.91) 
2082 (1.92) 
7557 (6.97) 
5171 (4.77) 
1687 (1.56) 
1364 (1.26) 
1645 (1.52) 
1064 (0.98) 

839 (0.77) 
1097 (1.01) 
1215 (1.12) 
2499 (2.30) 

454 (0.42) 
1558 (1.44) 

375 (0.35) 
348 (0.32) 
512 (0.47) 
566 (0.52) 
792 (0.73) 
307 (0.28) 
307 (0.28)�

5114 (4.72) 
9918 (9.14) 

11454 (10.56) 
8067 (7.44) 
8932 (8.24) 
3027 (2.79) 
4380 (4.04) 
7370 (6.80) 
8919 (8.22) 
7346 (6.77) 
6582 (6.07) 

11289 (10.41) 
7801 (7.19) 
3127 (2.88) 
5396 (4.98) 
7622 (7.03) 
1807 (1.67) 
6217 (5.73) 
1479 (1.36) 
5476 (5.05) 
5224 (4.82) 
7298 (6.73) 
3552 (3.28) 
5692 (5.25) 
5355 (4.94) 

0.0079 ± 0.00003 
N = 9839907�

0.1049 ± 0.00093 
N = 108461�

D
M
�

Quetiapine�

a) Before matching� b) After matching�

D
M
�

Quetiapine�

…
�

…
�

…
�

…
�

…
�

…
�

…
�

Ġ II-3. ICZ>i~�ɻřɎ% 2̸̟¹$�7ʠǗ%˞Ǆ  
ÃčRM>r[Z~JȖ$47N!ʠǗĞľ%ʉ�à(a)ü)ʉ�Ɓ(b). Ġ$&˞Ǆ$ɂ
��ɍƌ�ʹȷ�8�8 200¦%���® 25¦%.;ɡ���7. 
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ˁɋʹ�ǟŊ�˧�³ɂʹ% 3̸̟¹%ˀȾǉȖ  

  ��- %Ƿˏ&ˁɋ �́ǟŊ�˧% 2̸̟¹%ˌǩƚȖ$���, ʹâɌŀ

Ö̔$�7ˌǩƚȖ!ÖľʹȿŀŇ͇$�7ˌǩƚȖ!%őƉ̟¹;ɡ�

��, ˁɋʹ(ICZ>i~)%´ɂ!ǟŊ�˧(ɻřɎ)īđäĊĮç!%̞$ź

�ɘ̟
˘0587�!;ɝ˘����. �	�#
5, ICZ>i~´ɂƌ

ʛ$�7ʻɻ�Ǐ�ɻřɎ&ǋɛ%ǟŊ�˧ �6, ̓ˇ#%&�8;Ñɝ˘

�7�! &#�, �%ˌȐɳ;Ƴɡ�7�! �7. Ġ II-4¤̤&ˁɋʹ�ǟ

Ŋ�˧$³ɂʹ;ç�� 3 ̸̟¹$�7^�X%ˌǩƚȖ$ȳȱ;Ċ:�, 

ˁɋʹ´ɂƌʛ%ǟŊ�˧;ơÝ��7³ɂʹ%ƯʁǉȖ$���Ƿˏ;ʼ�. 

  Ġ II-4 &ˁɋʹ(ICZ>i~)�ǟŊ�˧(ɻřɎ)�³ɂʹ(hXs~ D)% 3

̸̟¹%ˀȾǉȖ$���Ƿˏ��1% �7. ɰ�ɮ%ˀ I-3 &ˌǩő˧;

ICZ>i~´ɂɏµ$ʇ6˺<�� , ĉ³ɂʹ%ǟȲ�ɻřɎīđ%ǟȲ 

2×2Öäˀ;²Ɩ�³ɂʹ;Ưʁ��(Ġ II-4a% 1–2ʼɖ$ɘŻ)
, Öľʹȿŀ

Ň͇!%őƉ;ʚ�8', ICZ>i~̲´ɂɏµ$���1ċǻ$ˌǩ��

4×2 Öäˀ;²Ɩ�, őȵʗ, ICZ>i~´ɂʗ, hXs~ D ´ɂʗ, ICZ

>i~�hXs~ D³ɂʗ% 4ʗ^�X;ąˊí��ǉ
ȹȓ;ƠƵ�2��

#7(Ġ II-4b). Ġ II-4a%Öäˀ&Ġ II-1b!ċǻ$Ys�İǃ;ɂ��EytĦ

]�k{$İƴ�7�! ŮĥÀ�ǽȪ˛ŧü) N $ˇɾ�7�!
ąʢ �

7(Ġ II-4c). 
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Bottom�

Top�

d1 = 91672� b0 = 6110�d0 = 99490� b1 = 4664�

0.1040 ± 0.00095 
N = 102313�

0.0139 ± 0.00037 
N = 100890�

0.0155 ± 0.00157 
N = 6206�

0.0249 ± 0.00225 
N = 4783�

c0 = 1400� c1 = 10641� a0 = 96� a1 = 119�

Table format: 
Grouped�

Group A� Group B 
Quetiapine� No quetiapine 

Mean� SEM� N� Mean SEM N 
1� Vitamin D� 0.0249 0.00225 4783 0.0155 0.00157 6206 
2� No vitamin D� 0.1040 0.00095 102313 0.0139 0.00037 100890 

0.00

0.05

0.10

0.15

1.00
糖
尿
病

- +クエチアピン - +
- -ビタミンD + +

a) Contingency table expression�

c) Mean, SEM, N summarization�

b) Bar graph visualization�

Table format: 
Contingency�

Outcome A� Outcome B 
DM� No DM 
Y� Y 

1�      Quetiapine &       vitamin D� 119� 4664�
2�      Quetiapine &  no vitamin D 10641� 91672�
3� No quetiapine &       vitamin D� 96� 6110�
4� No quetiapine &  no vitamin D� 1400� 99490�

Quetiapine�
Vitamin D�

D
M
�

Ġ II-4. ICZ>i~�ɻřɎ�hXs~ D% 3̸̟¹%ˀȾǉȖ 
(a) ICZ>i~%ÃčRM>r[Z~JŇǊƁ%^�X(Ġ II-3b)$���, ³ɂʹ(h
Xs~D)%ǟȲ ǜ$Öä��4×2Öäˀ. (b) Öäˀ(a)%ǴJyj$47ąˊí. f�
&ŮĥÀ±ǽȪ˛ŧ;ɡ���7. (c) Öäˀ(a)%ŮĥÀ, ǽȪ˛ŧü) N$47ˇɾ. 



37 

ˁɋʹ�ǟŊ�˧�³ɂʹ% 3̸̟¹$�7ʗ̞%Ȋ˵  
  ʋ��, ˁɋʹ(ICZ>i~)ü)³ɂʹ(hXs~ D)´ɂ�̲´ɂʗ$�

7ǟŊ�˧(ɻřɎ)īđäĊ%Ȋ˵ǉȖ$���Ƿˏ�7(Ġ II-5). ICZ>i

~�hXs~ D̞%ɘ�²ɂ;˓¸�7ǉȖ&ĳ��Ö� 2ɪ̀Ŀģ�7. 1

�&Ġ II-5a %4�$, őȵʗ$ő�7ICZ>i~´ɂʗ%ɻřɎīđäĊ%

Įç
 , hXs~ D ´ɂǥ¦� &Įç�$��#7�!;ɡ� crossed 

interaction �6, 1� 1�&Ġ II-5b%4�$, ICZ>i~�hXs~ D³ɂ

ʗ &hXs~ D ̲³ɂʗ$Ȋ+ɻřɎīđäĊ
ȥŖ�7�!;ɡ� nested 

interaction  �7. Ġ II-5c,d %ˌǩʆǫ$ɡ�4�$, �ʛ&ÖľʹȿŀŇ͇$

���Ű�ɂ�58��7�Ç̏ʓÖǂÖǩ!�%Ɓ%Ĳ̓Ȋ˵Ƿņ%̟¹$

ɘŻ�7. ɜɬ[44] &�ʛ;Û�$˓¸���7
, ÖľʹȿŀŇ͇ &�ʱ

$, ÖǂÖǩ$46ʉˎŀɔ$ǟƐ#ŧ
ɝ˘�8�ĬĊ$Ĳ̓Ȋ˵Ȗ$47

ʗ̞Ȋ˵;ʼ�%
Ɠµ �6, �%őƉ	5ˍ�' crossed interaction, nested 

interaction%þǉ$���ɘ�²ɂ;ǷÕ �7%
ȿƏɔ �7!ˍ�7. 

  #�, ÖľʹȿŀŇ͇ &BonferroniȖ2TukeyȖɱ$46Ƿņ%Ĳ̓Ƌ;˃

Ȅ�� PÀ;īđ�7%
�ʱɔ �7
, PÀ
 6¾�87ɩŴ%İí �7

�0, ǟŊ�˧h[J^�X;Ɲ�Ǥɜɬ%ĬĊ$&,!<"ʆǫ$ž̶�#

�. Ġ II-5c,d% PÀ;ˎɴ�7!Ġ II-5e,f%4�$#7. 

  Ġ II-2e !ċǻ, �ʱíʐżv^{;ɂ��ˌǩ;̉ɂ�8'ŧ%.#5�

Ȋ�D[SȊ;ƫǽ$ˎɴ�7�!2, WaldȖ, ScoreȖ, LRTȖ$47 PÀˎɴ

ąʢ!#7(Ġ II-5g,h)�0, ³ɂʹƯʁ$Üɂąʢ#ƫǽ&ĲɪĲǻ!#6, 

"%ƫǽ;ɂ��"%4�$Ưʁ��%	!��Ʊ˟̇ɩ
̓ˇ!#7. µ�

'ɰ�ɮ%ˀ I-3$�7ˌǩ &ICZ>i~�³ɂʹʗ% N (a1+b1)
 1000

¤�!#7³ɂʹ$���ʌʕɔ$ˌǩ�, nested interaction %ɻřɎD[SȊ


Ǟŕ!#7ʹȷ!��hXs~ D ;ˈÕ���6, ɜɬ[8] &}PJzXW

~�³ɂʹʗ% N 
 500 ¤�!#7³ɂʹ$���ʌʕɔ$ˌǩ�, nested 

interaction%ƆɲǳĭD[SȊ%WaldȖ PÀ
Ǟŕ!#7ʹȷ!��CGTa

Z`;ˈÕ���7. ³ɂʹƯʁ$&�85%ǃÀ^�X%.#5�, ʫűɔ

ŇɂƋ, ÖľʹȿŀɔĺŻƋ$���1ʚƔ��Ċȿɔ#Ʊ˟
Ȏ0587. 
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- +クエチアピン - +
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0.00

0.05

0.10

0.15

1.00

糖
尿
病

- +クエチアピン - +
- -ビタミンD + +

2way ANOVA 
ANOVA results�

Source of Variation� P value summary� Significant?�
     Interaction� ****� Yes�

ANOVA table� F (DFn, DFd)� P value�
     Interaction� F(1, 214188) = 321.7� P<0.0001�

Interaction CI�
     Mean diff, A1 - B1� 0.009411�
     Mean diff, A2 - B2� 0.09013�
     (A1 - B1) - (A2 - B2)� -0.08072�
     95% CI of difference� -0.08954 to -0.07190�

d1 = 91672� b0 = 6110�d0 = 99490�

c0 = 1400� c1 = 10641� a0 = 96� a1 = 119�

2way ANOVA 
Multiple comparisons�

Uncorrected Fisher’s LSD�
     Individual P value� <0.0001�
     P value summary� ****�
     Significantly different (P < 0.05)?� Yes�
     One- or two-tailed P value?� Two-tailed�
     t, df� t=23.47, df=214188�
     Predicted (LS) mean diff. -0.07912�
     95.00% CI of diff.� -0.08573 to -0.07252�

d1 = 91672� b0 = 6110�d0 = 99490� b1 = 4664�

c0 = 1400� c1 = 10641� a0 = 96� a1 = 119�

D
M
�

Quetiapine�

Vitamin D�

D
M
�

Quetiapine�

Vitamin D�

b1 = 4664�

c) 2-way analysis of variance (ANOVA)� d) Post hoc multiple comparisons�

e) P value calculation� f) P value calculation�
2-way ANOVA interaction P value = 6.9×10-72 Uncorrected Fisher’s LSD P value = 1.2×10-121 

Bonferroni’s corrected P value = 7.4×10-121 

Crossed 
interaction 

Difference 
of 

differences 

Ratio 
of 

ratios 

Ratio 
of 

odds ratios 
-0.081 ×0.21 ×0.20�

Wald P 2.7×10-167 1.3×10-28 1.6×10-30 

CI -0.086 to -0.075  0.16 to 0.28 0.15 to 0.26�

Score P 1.2×10-70 6.6×10-34 1.2×10-36 

CI 

LRT P 9.0×10-93 2.5×10-25 4.9×10-27 

CI -0.086 to -0.075 0.16 to 0.28� 0.15 to 0.26�

Nested 
interaction 

 
Difference 

 
Ratio Odds ratio 

-0.079� ×0.24 ×0.22�

Wald P 1.5×10-229 1.1×10-55 3.6×10-59 

CI -0.084 to -0.074 0.20 to 0.29 0.18 to 0.26�

Score P 8.2×10-71 8.2×10-71 8.2×10-71 

CI 

LRT P 1.7×10-96 1.7×10-96 1.7×10-96 

CI -0.084 to -0.074 0.20 to 0.28� 0.18 to 0.26�

a) Crossed interaction� b) Nested interaction�

g) GLMs for binary data� h) GLMs for binary data�

Ġ II-5. ICZ>i~�ɻřɎ�hXs~ D% 3̸̟¹$�7ʗ̞%Ȋ˵  
(a) Crossed interaction$47hXs~ D³ɂ%ž̶˓¸. (b) Nested interaction$47hX
s~D³ɂ%ž̶˓¸. (c) �Ç̏ʓÖǂÖǩ%ˌǩʆǫ. (d) Ĳ̓Ȋ˵Ȗ%ˌǩʆǫ. (e) 
Ƿņ(c)% PÀˎɴʆǫ. (f) Ƿņ(d)% PÀˎɴʆǫü) BonferroniȖ$47˃Ȅʆǫ. (g) 
�ʱíʐżv^{$47 crossed interaction%êǫ̕, PÀü) 95%¼̽ï̞ˎɴʆǫ. (h) 
�ʱíʐżv^{$47 nested interaction%êǫ̕, PÀü) 95%¼̽ï̞ˎɴʆǫ. Ö
ľʹȿŀŇ͇ Ű�ɂ�587�Ç̏ʓÖǂÖǩ(c,e)!�%Ɓ%Ĳ̓Ȋ˵Ƿņ(d,f)$Ǟ
1̀��Ãč%ƃ587ˌǩȖ!��&ŧ;ɂ�� ScoreǷņ(g,h͊ʳ̍)
˕Ż�7. 
(c)ü)(d)& Prism 8, (e-h)& R$47ˌǩʆǫ. 
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ˁɋʹ�ǟŊ�˧�³ɂʹ% 3̸̟¹$�7ʠǗ%˞Ǆ  
  ʋ��, ˁɋʹ(ICZ>i~)ü)³ɂʹ(hXs~ D)´ɂ�̲´ɂʗ$�

7ʠǗ%˞Ǆ$���Ƿˏ�7(Ġ II-6). ³ɂʹˌǩ$���1, Ġ II-3 !ċ�

�ÃčRM>r[Z~JȖ;̉ɂ�7�! , 4ʗ% N!ʠǗĞľ;Ɵʽɔ$ʉ
��7�!
 �7. �	�#
5, �%4�#�ȇ̩%r[Z~J;ʅ7�

! Ç�1000�¦ɩŴ���ɏµ&Ċˎ 1�¦ɩŴ(ĉʗ N = 3,995)- ĳŬ$

ßȥ�87�!$#7. �8ƿ, ǤˌǩƚȖ& FAERS %4�#ĳˉǾǟŊ�˧

^�Xm�R;ɂ��!��1, �537ˁɋ �́ǟŊ�˧%ʄ.Ċ:�$ő�

ǟɂ#³ɂʹ;Ưʁ �7ˑ &#�, ̉ɂąʢ#ɜɬ˝̾&̥58��7�

!$#7. 
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Unequal N, unequal background (crude)�

        59.86 
        61.15�

5 (0.13) 
200 (5.01) 

1826 (45.71) 
100 (2.50) 

73 (1.83) 
100 (2.50) 

91 (2.28) 
192 (4.81) 
213 (5.33) 
116 (2.90) 
184 (4.61) 

18 (0.45) 
0 (0) 

83 (2.08) 
305 (7.64) 

23 (0.58) 
349 (8.74) 
288 (7.21) 

36 (0.90) 
20 (0.50) 
90 (2.25) 
15 (0.38) 
15 (0.38) 
29 (0.73) 
46 (1.15) 

1215 (30.41) 
361 (9.04) 
320 (8.01) 
278 (6.96) 

1131 (28.31) 
1241 (31.06) 
1079 (27.01) 

230 (5.76) 
261 (6.53) 

742 (18.57) 
371 (9.29) 

66 (1.65) 
455 (11.39) 
163 (4.08) 

599 (14.99) 
117 (2.93) 

678 (16.97) 
690 (17.27) 

121 (3.03) 
442 (11.06) 

4 (0.10) 
281 (7.03) 

584 (14.62) 
52 (1.30) 

128 (3.20) 

        57.28 
        59.70�

2 (0.05) 
163 (4.08) 

1769 (44.28) 
91 (2.28) 
55 (1.38) 
99 (2.48) 

132 (3.30) 
226 (5.66) 
177 (4.43) 
152 (3.81) 
181 (4.53) 

14 (0.35) 
0 (0) 

102 (2.55) 
301 (7.53) 

18 (0.45) 
342 (8.56) 
264 (6.61) 

27 (0.68) 
18 (0.45) 

102 (2.55) 
12 (0.30) 
10 (0.25) 
34 (0.85) 
38 (0.95) 

1114 (27.88) 
319 (7.99) 
278 (6.96) 
237 (5.93) 

1065 (26.66) 
1119 (28.01) 
962 (24.08) 

205 (5.13) 
225 (5.63) 

702 (17.57) 
331 (8.29) 

51 (1.28) 
455 (11.39) 
136 (3.40) 

562 (14.07) 
98 (2.45) 

623 (15.59) 
615 (15.39) 

98 (2.45) 
401 (10.04) 

1 (0.03) 
229 (5.73) 

515 (12.89) 
40 (1.00) 

130 (3.25) 

Equal N, equal background (adjusted)�

Mean age (years old) 
Female (%)�

Vitamin D deficiency N (%) 
Narcolepsy N (%) 

Product used for unknown indication N (%) 
Cataplexy N (%) 

Supplementation therapy N (%) 
Vitamin supplementation N (%) 

Osteoporosis N (%) 
Multiple sclerosis N (%) 

Gastrooesophageal reflux disease N (%) 
Rheumatoid arthritis N (%) 

Bipolar disorder N (%) 
Bone disorder N (%) 

Vitamin D decreased N (%) 
Plasma cell myeloma N (%) 

Pain N (%) 
Hyperkalaemia N (%) 

Parkinson’s disease N (%) 
Hypertension N (%) 

Immunodeficiency common variable N (%) 
Nutritional supplementation N (%) 

Constipation N (%) 
Hypovitaminosis N (%) 

Routine health maintenance N (%) 
Mineral supplementation N (%) 

Hyper sensitivity N (%)�

Multivitamin N (%) 
Calcium N (%) 
Fish oil N (%) 

Ascorbic acid N (%) 
Aspirin N (%) 

Acetaminophen N (%) 
Thyroxine N (%) 

Calcium carbonate N (%) 
Sodium oxybate N (%) 

Omeprazole N (%) 
Dioctyl sulfosuccinic acid N (%) 

Coenzyme Q10 N (%) 
Folic acid N (%) 

Magnesium compound N (%) 
Salbutamol N (%) 

Alpha-tocopherol N (%) 
Pantoprazole N (%) 

Gabapentin N (%) 
Lactobacillus preparation N (%) 

Fluticasone N (%) 
Magnesium N (%) 

Ondansetron N (%) 
Furosemide N (%) 

Biotin N (%) 
Vitamin B12 N (%)�

     50.98 
     53.42�

5 (0.005) 
750 (0.74) 

23587 (23.38) 
377 (0.37) 
195 (0.19) 
168 (0.17) 
226 (0.22) 
631 (0.63) 

1315 (1.30) 
491 (0.49) 

10075 (9.99) 
57 (0.06) 
3 (0.003) 

221 (0.22) 
2948 (2.92) 

84 (0.08) 
2817 (2.79) 
4572 (4.53) 

141 (0.14) 
56 (0.06) 

782 (0.78) 
26 (0.03) 
49 (0.05) 

119 (0.12) 
579 (0.57)�

3810 (3.78) 
705 (0.70) 
776 (0.77) 
701 (0.70) 

7505 (7.44) 
10888 (10.79) 

7678 (7.61) 
577 (0.57) 

1032 (1.02) 
4915 (4.87) 
1595 (1.58) 

175 (0.17) 
1868 (1.85) 

476 (0.47) 
3802 (3.77) 

342 (0.34) 
4252 (4.21) 
6395 (6.34) 

475 (0.47) 
3036 (3.01) 

4 (0.004) 
1658 (1.64) 
3978 (3.94) 

124 (0.12) 
315 (0.31)�

    47.55 
    55.42�

2 (0.002) 
628 (0.61) 

21677 (21.19) 
305 (0.30) 
143 (0.14) 
210 (0.21) 
264 (0.26) 
889 (0.87) 

1350 (1.31) 
767 (0.75) 

13528 (13.22) 
23 (0.02) 

0 (0) 
324 (0.32) 

2915 (2.85) 
37 (0.04) 

2111 (2.06) 
3071 (3.00) 

89 (0.09) 
28 (0.03) 

744 (0.73) 
14 (0.01) 
28 (0.03) 
96 (0.09) 

283 (0.28)�

3307 (3.23) 
502 (0.49) 
612 (0.60) 
490 (0.48) 

5971 (5.84) 
9422 (9.21) 
6820 (6.67) 

449 (0.44) 
881 (0.86) 

4515 (4.41) 
1330 (1.30) 

89 (0.09) 
1986 (1.94) 

355 (0.35) 
3516 (3.44) 

270 (0.26) 
3676 (3.59) 
5895 (5.76) 

326 (0.32) 
2291 (2.24) 

1 (0.001) 
1012 (0.99) 
3586 (3.51) 

69 (0.07) 
320 (0.31) 

a) Before matching� b) After matching�

…
�

…
�

…
�

0.00
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0.04

0.06
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糖
尿
病

- + - +
- - + +

クエチアピン
ビタミンD

d1 = 91672� b0 = 6110�d0 = 99490� b1 = 4664�

0.1040 ± 0.00095 
N = 102313�

0.0139 ± 0.00037 
N = 100890�

0.0155 ± 0.00157 
N = 6206�

0.0249 ± 0.00225 
N = 4783�

c1 = 10641�c0 = 1400� a0 = 96� a1 = 119�

Difference of differences = -0.08072 

P = 8.2×10-71 (Score test)�

d1 = 3786� b0 = 3957�d0 = 3938� b1 = 3896�

0.0523 ± 0.00352 
N = 3995�

0.0143 ± 0.00188 
N = 3995� 0.0095 ± 0.00154 

N = 3995�

0.0248 ± 0.00246 
N = 3995�

c1 = 209�c0 = 57� a0 = 38� a1 = 99�

smallest	P	value	in	2620	drugs�
P = 1.2×10-70 (Score test)�

Difference = -0.07912 

Difference of differences = -0.02278 
P = 4.1×10-6 (Score test)�

Difference = -0.02753 
P = 1.6×10-10 (Score test)�

D
M
�

Quetiapine�

Vitamin D�
     60.77 
     69.01�

157 (2.53) 
433 (6.98) 

2556 (41.19) 
238 (3.84) 
180 (2.90) 
151 (2.43) 
123 (1.98) 
180 (2.90) 
327 (5.27) 
114 (1.84) 
285 (4.59) 

61 (0.98) 
30 (0.48) 
78 (1.26) 

477 (7.69) 
77 (1.24) 

293 (4.72) 
503 (8.11) 
77 (1.24) 
50 (0.81) 

166 (2.68) 
31 (0.50) 
48 (0.77) 
62 (1.00) 

128 (2.06)�

1958 (31.55) 
801 (12.91) 
695 (11.20) 
621 (10.01) 

1800 (29.00) 
2071 (33.37) 
1681 (27.09) 

432 (6.96) 
537 (8.65) 

1240 (19.98) 
572 (9.22) 
229 (3.69) 

623 (10.04) 
341 (5.50) 

958 (15.44) 
281 (4.53) 

969 (15.61) 
1325 (21.35) 

323 (5.21) 
762 (12.28) 

104 (1.68) 
516 (8.32) 

943 (15.19) 
169 (2.72) 
235 (3.79) 

      59.63 
      65.82�

111 (2.32) 
316 (6.61) 

2149 (44.93) 
173 (3.62) 
110 (2.30) 
146 (3.05) 
179 (3.74) 
272 (5.69) 
281 (5.88) 
204 (4.27) 
261 (5.46) 

40 (0.84) 
25 (0.52) 

129 (2.70) 
401 (8.38) 

19 (0.40) 
364 (7.61) 
316 (6.61) 

45 (0.94) 
29 (0.61) 

157 (3.28) 
27 (0.56) 
22 (0.46) 
51 (1.07) 
81 (1.69)�

1600 (33.45) 
613 (12.82) 
547 (11.44) 
473 (9.89) 

1272 (26.59) 
1434 (29.98) 
1205 (25.19) 

322 (6.73) 
419 (8.76) 

845 (17.67) 
485 (10.14) 

145 (3.03) 
585 (12.23) 

236 (4.93) 
745 (15.58) 

203 (4.24) 
743 (15.53) 
866 (18.11) 
190 (3.97) 

544 (11.37) 
61 (1.28) 

349 (7.30) 
628 (13.13) 

112 (2.34) 
204 (4.27) 

       61.17 
       68.54�

31 (0.78) 
224 (5.61) 

1688 (42.25) 
111 (2.78) 
77 (1.93) 
89 (2.23) 
88 (2.20) 

144 (3.61) 
169 (4.23) 

88 (2.20) 
216 (5.41) 

16 (0.40) 
0 (0) 

67 (1.68) 
287 (7.18) 

20 (0.50) 
242 (6.06) 
244 (6.11) 
33 (0.83) 
19 (0.48) 
88 (2.20) 
14 (0.35) 
16 (0.40) 
31 (0.78) 
50 (1.25) 

1151 (28.81) 
445 (11.14) 
352 (8.81) 
318 (7.96) 

1022 (25.58) 
1168 (29.24) 
976 (24.43) 

243 (6.08) 
298 (7.46) 

707 (17.70) 
355 (8.89) 

97 (2.43) 
398 (9.96) 
180 (4.51) 

548 (13.72) 
139 (3.48) 

595 (14.89) 
690 (17.27) 

128 (3.20) 
398 (9.96) 

16 (0.40) 
279 (6.98) 

493 (12.34) 
83 (2.08) 

143 (3.58) 

       59.74 
       64.88�

24 (0.60) 
186 (4.66) 

1761 (44.08) 
97 (2.43) 
67 (1.68) 

103 (2.58) 
135 (3.38) 
221 (5.53) 
194 (4.86) 
163 (4.08) 
211 (5.28) 
23 (0.58) 

0 (0) 
108 (2.70) 
304 (7.61) 

17 (0.43) 
310 (7.76) 
246 (6.16) 

30 (0.75) 
19 (0.48) 

110 (2.75) 
17 (0.43) 
12 (0.30) 
29 (0.73) 
48 (1.20)�

1150 (28.79) 
396 (9.91) 
330 (8.26) 
301 (7.53) 

975 (24.41) 
1106 (27.68) 
937 (23.45) 

228 (5.71) 
256 (6.41) 

666 (16.67) 
344 (8.61) 

75 (1.88) 
451 (11.29) 
161 (4.03) 

554 (13.87) 
127 (3.18) 

601 (15.04) 
636 (15.92) 

121 (3.03) 
397 (9.94) 

16 (0.40) 
255 (6.38) 

495 (12.39) 
64 (1.60) 

140 (3.50)�

…
�

…
�

…
�

…
�

…
�

…
�

…
�

…
�

…
�

…
�

…
�

…
�
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�
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�

…
�

Ġ II-6. ICZ>i~�ɻřɎ�hXs~ D% 3̸̟¹$�7ʠǗ%˞Ǆ  
ÃčRM>r[Z~JȖ$47N!ʠǗĞľ%ʉ�à(a)ü)ʉ�Ɓ(b). Ġ$&˞Ǆ$ɂ
��ɍƌ�ʹȷ�8�8 200¦%���® 25¦(ScoreǷņ PÀ̹)%.;ɡ���7. 



41 

êǫ̕ü)ǷņȖ$̟�7ʹâɌŀ�Öľʹȿŀ%Ɠµ%ÑǷˏ  
  ǞƁ$, Ġ II-2 Ɲ��ʹâɌŀ�Öľʹȿŀ%Ɠµ%ɘ̈ȱ(5–7)$���,  

(i) ǟŊ�˧h[J^�Xˌǩ;Öľʹȿŀɜɬ$Ɖɂ�7 

(ii) ˁɋʹ´ɂƌʛ%ǟŊ�˧;ơÝ�7³ɂʹ;Ưʁ�7 

!�� 2 �%ǥ¦	5ÑǷˏ�7. 

  ɘ̈ȱ(5)$���, ǟŊ�˧^�Xm�R%ʹâɌŀɔˌǩ &�ʱ$D[

SȊ
êǫ̕!��ɂ�587�!;˼+�. �	�#
5, ǥ¦(i)ü)(ii);

ʚƔ�7!, D[SȊ
Ǟ̉#ƫǽ �7!&̥5#�. D[SȊ&ǃŀɔő

ɦƋ	5ˍ�'ɝ	$Ɲ�2��ƫǽ �7
, ÖľʹȿŀŇ͇ &�À^�

X;Ɲ�ȁ©
Ŗ#�, ŮĥÀ%ŧ 1Ȋ 1Ȳ�D[SȊ&Öľʹȿŀɜɬ

ʛ$!��ȿˌ��5�!��̯ȱ
�7. ç��, D[SȊ;ɂ��ʹȷ̞

ɘ�²ɂˌǩʆǫ%ˌ̒&õɿ &#�. µ!��, ˁɋʹ(ICZ>i~)�³

ɂʹ(Dy~Oi~)Ï$ǟŊ�˧(ɻřɎ)īđäĊĮç!%ɘ̟
˘0587Ĭ

Ċ%ʹȷ̞ɘ�²ɂ$���Ƿˏ�7(Ġ II-7a-d). �%ĬĊ, D[SȊ;ƫǽ!

��ɘ�²ɂ;˓¸�7!, crossed interaction& 0.63¾$ȥŖ�7�ǉ, nested 

interaction& 6.49¾$Įç�7�0, crossed interaction! nested interaction! ʆ

ǫ
˿˴���-�. �ǉ, ŧ;ƫǽ!��ɘ�²ɂ;˓¸��ĬĊ, crossed 

interaction
 0.20Įç, nested interaction
 0.28Įç!#7�0�%4�#ʆǫ%

��ʮ&Ɂ�#� . Éʼɜɬ[45]&Ȋ�D[SȊ;ƫǽ!�7ɫɴv^{

(multiplicative model)$Ȋ+, ŧ;ƫǽ!�7çɴv^{(additive model)%ǉ
ǋ

ɛ%ʹȷ̞ɘ�²ɂ;Ȅ��ǷÕ�7� ǟɂ �7!īđ���7. ¤�%

ɛˈ;-!07!, ǟŊ�˧^�Xm�R%ʹâɌŀɔˌǩ &�ʱ$D[S

Ȋ
ɂ�587
, ǥ¦(i)ü)(ii);ʚƔ�7!, ÖľʹȿŀŇ͇!ċ��ŧ;

ƫǽ!�7ǉ
˛ˌ;Ɂ�$��!ʚ�587. 

  ɘ̈ȱ(6)$���, ǟŊ�˧^�Xm�R%ʹâɌŀɔˌǩ &�ʱ$ Wald

Ȗ;ɂ��¼̽ï̞ˎɴ
ɂ�587�!;˼+�. �	�#
5, ǥ¦(i)ü

)(ii);ʚƔ�7!, WaldȖ1Ǟ̉#ǷņȖ �7!&̥5#�. WaldȖ&ˎɴ

%ŋǒƋ	5ˍ�'ɝ	$Ɲ�2��ǷņȖ �7
, Wald Ȗ$47ˎɴʆǫ

& Prism 8 Ňʼąʢ# Pearson% χ2Ƿņ2 Fisher%ɗưɝȽǷņ%"�5!1

Ɋ#7�0ȣ��2��!��̯ȱ
�7. ç��, Wald Ȗ;ɂ��ʹȷ̞ɘ

�²ɂˌǩʆǫ%ˌ̒1õɿ &#�. µ!��, ˁɋʹ(ICZ>i~)�³ɂ

ʹ(hXs~ D)³ɂʗ$���ǟŊ�˧(ɻřɎ)īđ
Ŀģ�#�(a1 = 0)ĬĊ%
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ʹȷ̞ɘ�²ɂ$���Ƿˏ�7(Ġ II-7e-h). �%ĬĊ, WaldȖ;ɂ��ˌǩ 

& P À
ǹɯ$ŕ��(ŧ)û&ĳ��(Ȋ�D[SȊ)ʆǫ!#6, ʉˎŀɔǟƐ

Ƌ;̉×$˓¸ �#�#���-�. �ǉ, Score Ȗ;ɂ��ˌǩ &�%4

�#µ$���1Ȋ˵ɔŃņ��ˎɴʆǫ;ƃ7�!
 �7. ʉˎŀ%Œ̜

ǝ[39,40] &�%4�# 0EA~_
Đ-87ĬĊ%ˌǩȖ!��WaldȖ46

1 ScoreȖ(û& LRTȖ)%ǉ
̉× �7�!
˼+58��7. ¤�%ɛˈ;

-!07!, ǟŊ�˧^�Xm�R%ʹâɌŀɔˌǩ &�ʱ$WaldȖ
ɂ�

587
, ǥ¦(i)ü)(ii);ʚƔ�7!, ÖľʹȿŀŇ͇ Ű�ɂ�587�Ç

̏ʓÖǂÖǩ!Ĳ̓Ȋ˵Ƿņ$̀��ʆǫ%ƃ587 Score Ȗ;ɂ��ǉ


˛ˌ;Ɂ�$��!ʚ�587. 

  ɘ̈ȱ(7)$���, ɌŀÖ̔ &�ʱ$ P À461êǫ̕!�% 95%¼̽ï

̞%ǉ
ź˞�87�!;˼+�. �	�#
5, ǥ¦(i)ü)(ii);ʚƔ�7!, 

P À461 95%¼̽ï̞%ǉ
^�X%ˇɾȖ!��̉× �7!&̥5#�.

êǫ̕% 95%¼̽ï̞ˀȾ &m�Ry@~À%Ǝī
Ķ:87�0, 4ʗȊ˵

%ĬĊ$&ĉʗ;"%4�$Ȋ˵��ƃ58�ǃÀ#%	;ƠƵ�7%
ğ̯

!#���-�. -� P À&Éʼɜɬ[8]%4�$, ³ɂʹ¿˃ċį;Ȋ˵�Æ

É̹®;¢7� ǟɂ#ƫǽ!#7. ¤�%ɛˈ;-!07!, ʹâɌŀÖ

̔ &�ʱ$êǫ̕!�% 95%¼̽ï̞
ź˞�87
, ǥ¦(i)ü)(ii);ʚƔ

�7!, ÖľʹȿŀŇ͇!ċǻ$ĉʗ%ŮĥÀ±ǽȪ˛ŧ;Jyj$46ąˊí

��� N ü) P À;ː˶�, Ƈˇ$Ɖ��êǫ̕%¼̽ï̞Ǝī;¢��7

ǉ
˛ˌ;Ɂ�$��!ʚ�587. 

  -!07!, ǥ¦(i)ü)(ii);ʚƔ��ĬĊ, ʹâɌŀ �ʱɔ$ɂ�58�

�7D[SȊ�WaldȖ�95%¼̽ï̞461ŧ�ScoreȖ�PÀ%ǉ
ǡ-��
Ƌ˫;Â���6, Öľʹȿŀɜɬʛ$!��1ȿˌ�2��!ʚ�587. 

���, �8&ʹâɌŀÖ̔$���ƂǦɂ�58���ˌǩƚȖ;ďņ�7

1% &#�, ̉×#˃Ȅ�ˌ̒�Ƿ˒;«�% �8', D[SȊ2WaldȖ, 

95%¼̽ï̞;ɂ��ˌǩ 1Í�Ě̾&Ȳ�. -�, Score Ȗ;ɂ��ˎɴ&

Ɵʽɔ$͉Ŵ!#���-��0, ̉×#ˌ̒�Ƿ˒
ąʢ �7#5', Öľ

ʹȿŀŇ͇ �ʱ$ɂ�587�Ç̏ʓÖǂÖǩ!Ĳ̓Ȋ˵Ƿņ; 2 À^�X

$�%--̉ɂ��1Ňɂ�Ě̾&Ȳ�!ʚ�587. 
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糖
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病

- +クエチアピン - +
- -オランザピン + +

D
M
�

Quetiapine�

Olanzapine�

a) Crossed interaction� b) Nested interaction�

c) GLMs for binary data� d) GLMs for binary data�

Ratio of ratios = ×0.48 
Ratio of odds ratios = ×0.63 

Difference of differences = +0.20 

c1 = 8042�c0 = 934� a0 = 562� a1 = 2718�

d1 = 91568� b0 = 5862�d0 = 99738�

Difference = +0.28�
Ratio = ×4.50�

Odds ratio = ×6.49�

0.00

0.10

0.20

0.30

0.40

0.50

1.00

糖
尿
病

- +クエチアピン - +
- -オランザピン + +

D
M
�

Quetiapine�

Olanzapine�

c1 = 8042�c0 = 934� a0 = 562� a1 = 2718�

d1 = 91568� b0 = 5862�d0 = 99738� b1 = 4768�b1 = 4768�

D
M
�

Quetiapine�

Vitamin D�

e) Crossed interaction� f) Nested interaction�

g) GLMs for binary data� h) GLMs for binary data�

Crossed 
interaction 

Difference 
of 

differences 

Ratio 
of 

ratios 

Ratio 
of 

odds ratios 
-0.033 ×0 ×0�

Wald P 3.2×10-34 1 1 

CI -0.038 to -0.028 0 to ∞ 0 to ∞�

Score P 0.036 0.045 0.045 

CI 

LRT P 0.0035 0.0055 0.0055 

CI - -� -�

PDifference of differences, Wald = 3.2×10-34 
PDifference of differences, Score = 0.036 
PDifference of differences, LRT = 0.0035�

c1 = 156�c0 = 3535� a0 = 125� a1 = 0�

d1 = 4472� b0 = 20985�d0 = 531720�

PDifference, Wald = 5.5×10-37 
PDifference, Score = 0.034 
PDifference, LRT = 0.0031�

D
M
�

Quetiapine�

Vitamin D�

c1 = 156�c0 = 3535� a0 = 125� a1 = 0�

d1 = 4472� b0 = 20985�d0 = 531720� b1 = 129�b1 = 129�

Nested 
interaction 

 
Difference 

 
Ratio Odds ratio 

-0.034� ×0 ×0�

Wald P 5.5×10-37 1 1 

CI -0.039 to -0.029 0 to ∞ 0  to ∞ �

Score P 0.034 0.034 0.034 

CI - - - 

LRT P 0.0031 0.0031 0.0031 

CI - -� -�

Crossed 
interaction 

Difference 
of 

differences 

Ratio 
of 

ratios 

Ratio 
of 

odds ratios 
+0.20 ×0.48 ×0.63�

Wald P 3.0×10-207 3.3×10-41 9.5×10-14 

CI 0.19 to 0.22  0.43 to 0.53 0.56 to 0.71�

Score P 2.7×10-184 5.8×10-42 7.4×10-14 

CI 

LRT P 6.1×10-194 1.3×10-38 1.9×10-13 

CI 0.19 to 0.22 0.43 to 0.53� 0.56 to 0.72�

Nested 
interaction 

 
Difference 

 
Ratio Odds ratio 

+0.28� ×4.50 ×6.49�

Wald P 10-549 10-1410 10-1067 

CI 0.27 to 0.29 4.34 to 4.66 6.16 to 6.84�

Score P 10-1336 10-1336 10-1336 

CI 

LRT P 10-903 10-903 10-903 

CI 0.27 to 0.29 4.33 to 4.66� 6.16 to 6.84�

Example 1. Difference vs. Ratio vs. Odds ratio�

Example 2. Wald vs. Score vs. LRT�

Ġ II-7. 2À^�Xˌǩ$�7êǫ̕ü)ǷņȖ%ÑǷˏ  
µ 1. Crossed interaction (a,c)ü) nested interaction (b,d);ɂ��ICZ>i~�Dy~O
i~̞%ʹȷ̞ɘ�²ɂ˓¸. µ 2. Crossed interaction (e,g)ü) nested interaction (f,h);ɂ
��ICZ>i~�hXs~ D ̞%ʹȷ̞ɘ�²ɂ˓¸. µ 2 & JADER ^�Xm�R
;ɂ��ĬĊ%ˌǩʆǫ. 
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ʚŏ  
  ɰ�ɮ &ǟŊ�˧^�Xm�R%ʹâɌŀɔˌǩƚȖ!ÖľʹȿŀŇ͇$

�7^�Xˌǩ!%̈�;Ȋ˵���, ˌǩǉȖ%Ǆȿ�ʉĊ;ʼ��. Ġ

II-1,4$�7Ƿˏ &ʹâɌŀÖ̔ Ű�ɂ�587Öäˀ;ÖľʹȿŀŇ͇

!ċǻ$ŮĥÀ, ǽȪ˛ŧü) N$ˇɾ �7�!;ɡ��. Ġ II-3,6$�7

Ƿˏ &ÃčRM>r[Z~JȖ;ɂ�7�! ÖľʹȿŀŇ͇!ċ�� N !

ʠǗĞľ;ʉ� �7�!;ɡ��. ���Ġ II-2,5,7$�7Ƿˏ & 2À^

�X%ʗ̞Ȋ˵Ȗ$���Ǆȿ�, Öľʹȿŀɜɬ$Ɖɂ�7$&ȸ$ŧ;ƫ

ǽ!�7 ScoreǷņ
ǟɂ �7�!;ɡ��. 

  ʹȷǟŊ�˧ɜɬ;�8- �Ɔɔ$Ʀ����ʹâɌŀÖ̔!ìȷ�ʂʡ

Ň͇;�Ɔ$ɑś����ÖľʹȿŀÖ̔ &, Ɲ�^�X%Ƌ˫, ˀȾ, ˌǩ

ü)ˌ̒$Ƈˇ!�87�ūˤ�
ĳ��Ɋ#7. Ǥɮ &Öľʹȿŀɜɬʛ$

ª:74�,  �7�ʹâɌŀɜɬ$�7Œ̜ɂ˚;ɂ��$�Ö̔$�

7ˌǩƚȖ%őƉ̟¹;ǐɡ��. Ǥɮ&ǟŊ�˧^�Xm�R%ʹâɌŀ

ɔˌǩƚȖ;, �Öľʹȿŀɜɬ$Ɖɂ�7�!��ˋȱ	5ː˼�8��7!

��ȱ , ǈˉƋ�ǟɂƋ%�7Ðŋ!#���7!ʚ�587. 

  FAERS%4�#ʫűǟŊ�˧ʬɑīđ^�Xm�R;Öľʹȿŀɜɬ$Ɖɂ

�7�!&, ìȷ�ʂʡ;ɂ��ÖľʹȿŀŇ͇ʆǫ$ʫűɔǟɂƋ;ɡĘ�7

�!
 �7�0, �Īɠɜɬ$���ǟê ���1ʫű Ķǀ���-�	

1�8#��!��ƕƊ;ƜƩ�7�!
 �7. ç��, FAERS&Ňʫű$�

��īđ�7¸À
�7!ÚǇ�8�ʹȷǟŊ�˧;ʸɫ��^�Xm�R 

�7�!	5, īđǃ%Ĳ�&ȭģɔ#ʫűb�S%͉�;ɗưɔ$ɡ���

6, ɜɬ%Ɛʘ;^�X ɗưɡ��!
ąʢ �7. ǜ$, FAERS&¡%Ĳ�

%ʹâɌŀɜɬ^�Xm�R!Ɋ#6 Web �$�ʱÎ̝�8��7�0, ˌǩ

ʆǫ%ÑȾƋ2Ʊ˟%ĊȿƋ;¡ɜɬʛ
˽˰ɝ˘ �7!��Üȱ
�7. 

�85%ʫűɔǟɂƋ, b�SƈčƋ, ɜɬ%̀ǐƋ!��ˋȱ	5, ǟŊ�˧

h[J^�Xˌǩ;Öľʹȿŀɜɬ$Ɖɂ�7�!&Īɠɜɬ!ʫűɜɬ%̞

%ȫ;ħ07ǟê#ƗɈ!#7!ʚ�587. 

  �ǉ , ʫűǟŊ�˧ʬɑīđ^�Xm�R;ɂ��ˌǩ$&ċǕ$Ĳ�%

̥ɇ1Ŀģ�7. ɰ�$, ʬɑīđ^�Xm�R &ʹȷ´ɂƌʛÍ±(ÖȈ)%

Ǝī2˖ʂ#ǕɼØƎī;Ìƚ�7�!
 �#��0, ǟŊ�˧%zRI2

Ňƒ;Ȅɝ$Ȏ07$&�òÖ �7!��ȱ
Ƭ�587. �%�0, FAERS
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%4�#ʬɑīđ^�Xm�R$���ǷÕ�8�¥˜&, |Tl_2̰ľE

{]!���¡%ʹâɌŀɜɬ^�Xm�R;ɂ��źí�7�!
ǡ-��
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