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Bl HEERE HAGER

5-FU 5-Fluorouracil 5-onrAdnmw o

CPA Cyclophosphamide Yr/ukA77IF

WE Wernicke—Korsakoff syndrome vz L=y e a2V a = a 7R

HDS-R Hasegawa  Dementia  Scale- | &Il % FGEFEAT = 7 — v
Revised

PS Performance status NT =RV ART — X R

BMI Body mass index AT 4 < AR

FOLFOX | Oxaliplatin, levofolinate, and 5-FU | A %%V 775 v, vafaf) v, 5
regimen FU 2B b PinAdEL Y Xy

FOLFIRI | Irinotecan, levofolinate, and 5-FU | f V7 Av. v ak) v 5-FU %
regimen fHABDELYIBAEL VA v

R-CHOP | Rituximab, cyclophosphamide, | V V¥ v ~7, ¥ 7ukRx77 I F,
doxorubicin, vincristine, and | F¥rev v v 7Y RFv, T
prednisone regimen L F=vavziflatbdiziiniA

WL IRy

CTCAE | Common Terminology Criteria for | & &5 5 Ml FHEE AL #E
Adverse Events

CT Computed Tomography a v e o — 2 WiER
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7 1V OHBEREPCTERE T IC X o TEF 7 I VEPME T L Wi 3 69, 254 -
DBAIACFFRED T T 1 VICh 2 5 8 LR R O BIfR O B2 % Figure 1.127R3

Hypothesis: Aslight decline in thiamine levels can induce initial neuropsychiatric symptoms
in cancer patient undergoing chemotherapy.

— » = Astrocyte failure

Neuronal damage *Blood-brain barrier disorder

. - - = Thalamic cell death
- Gastrointestinal disorder -Pavillary cell death
- Promotion of cell metabolism priary

Cancer patient

Chemotherapy

5-fluorouracil
- Inhibition of thiamine

Neuropsychiatric symptoms
(Only severe neuropathy has been reported

phosphorylation - Cognitive impairment
- Decreased attention
Cyclophosphamide - Depression
- Competition with active thiamine - Mood disorders
- Malaise
Nausea / Vomiting / Anorexia
- Impaired absorption of thiamine Decrease / Inactivity
_ of thiamine

Figure 1. Relationship between the effects of cancer/ cancer chemotherapy on thiamine and

neuropsychiatric symptoms
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V), -7 F A ZABEOEREII AL I VBOEREEBR L. BILA L 2oiNe y-7 2
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Figure 2. The role of thiamine in several metabolic processes and effect of drugs
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InE T, 77 I VERERS MR ICBET 2l E Y s v = v 7 - a Y o TR
(WE)625)% 95 DSk 9% KL LB A AT T I v RZICX W FEFR S N 5 EE QR
ECREINTEY, MEF7 I VEETICX 208 GRELE LTHICESL W) OFF
PRI D W TRRET L 72385 1370 Vo A I EUREERFA ST EREE (LUT, 24
Be) i W, MEF 7 I MEDOEEK FIC & b 72 ) RAMEEK T & 2 o olliEF 7 3 v
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FAE HEBRPAHRERTEE CB T 2MEF 7 I VE L BERERAERY X 7
DRE
11 HFR. BB

LUEEICBWTIEF 7 2 VEOBER T IC & b4 ) BAEEER T &, IiEF7 2 /ED
ISR CERFIRRE IR 2 B L 72, B B AL EBRERA TR O Sl iR E 2SR L 72 26, B
IZ. 5-FU 2 &0 E 2T Th ) . SRR TR ColiEF 7 1 v liZ 22ng/mL
(FLHEfE : 224ng/mL)CTH b . BRI S HEERHT 27— (HDS-R)D 2 a7 it 9 (2%
BEORAIE) THhotzo FTIVEFRANCI 2F 7 I vHliFICE Y, MEF 7 I VfHIZ
109ng/mL iIc £ T LR L, Zhicfévs, HDS-RD 2 a7 dh 22 (BERL) CHEL =, %
B, BAEEREICL 2ZMEHEETRISEI N, KBRECBWT, 77 IV RZITL 2 EH
PREEREIR GRABEAEIC T ) 238Eb N7z (Figure 3.), LECAERIA 5. [ 23 AL BB LT A I
BT, BEDIET 7 I VEEKTIC X 29O fER %2 2 L, 2BAA AR XY
MiEF7 I VEPMET LS 2] & W HRIZEIZ T,

@ Trastuzumab 225 mg/body

@Oxallplatm 130 mg/body 2000 ml/day

Hydration [ 500 mliday

Thiamine | 75 mglday |

Lactobacillus products | 60 mg/day \

Tegafur/Gimeracil/Oteracil (S-1) 80 mg/day

Grade 3 "
Grade 2 Diarrhea

Grade 1

Anorexia

Grade 1 — i
Cognitive level clearly improved

Adverse events

120 =1 Activities of daily living improved

g Hasegawa's Dementia Scale normal range (20-28) 25 2
~ - p<3
S 100 = 109 ng/ml @ 2
S 0,22 =20 £
S 80= Episode of impairment of short-term 2
:1): memory reported by his family 15 8
g 60 = Serum thiamine conc. normal range (24— 66 ng/ml) »

©
£ 10 09 =10 (5,

@
S 20 - 22ng/ml ® gHasegawa's Dementia Scale =5 &
& Serum thiamine conc. (ng/mL) I

0 T T T T T 0
-10 -5 0 15 20

5 1
Daoys before and after admission (day)
Figure 3. Patients’ course before and after administration at our hospital in a patient with

end-stage gastric cancer undergoing chemotherapy?6).

IEICE D& | LB AL HBEEZ TS T 2 ElinBE 2R & L7z case series
study ZFEHi L 72 20, XNREEHI 12 %055, 8 4 (66.7%) DEFOMIEF 7 I lH%EE
HEHD 24ngimML LT A 2L, 2O T, 54 (62.5%) D EHE D 5-FU % & DLk % i
fILCTuie, LB BAMLFEEZFEIN T I EREFIIF 7 IVvRZEFE LT L,
5-FU % & D bk i 7 7 2 VB T ICHF S T2MEACH 5 2 83072, -,
MiEF7 I VEOETEHZ TlE, HDS-R D22 7 D& T, BEEK, KA0REE DR HRRiE
RIFEDH LD LD 2 DU EORFHHRERZRA L T, Z0bDiERIZVWTR
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D EZWNCTIEE S 2 WAL - 72 3VIHHOSEIR, —WR ek T©H o 72 (Table 1.), Z DF5FH
KO REFIBEEC L7227 ) FIC X VIREHZ IS 2 ic T & 2 [RgE 2 E 2 72, L k2
5. DAALEEREMI T AR A BE DIiE T 7 I VEKT & WA o R fpiiEk FRENHE
AN, EEJME T, [0S ICon Tz OBR & B HRIEIRAEHO Y 2 7 AT %H S
PICTBHZEEHNE L THRETZIT- 72,

Table 1-a. Thiamine levels in 12 patients with gastrointestinal cancer undergoing
chemotherapy?”).
No. Age Sex BMI Cancer Stage PS Fluorouracil -based Albumin Thiamine
anticancer agents
1 74 Male 15.4 Gastric \% 2 Yes 2.7 g/dL 22 ng/mL
2 65 Male 23.8 Rectal v 0 Yes 39g/dL 42 ng/mL
3 65 Female 23.4 Rectal \% 0 Yes 4.1g/dL 38 ng/mL
4 81 Male 22.6 Colon \% 0 Yes 2.9 g/dL 19 ng/mL
5 75 Female 20.1 Colon Il 0 Yes 3.7 g/dL 22 ng/mL
6 73 Male 20.0 Rectal v 0 Yes 43g/dL 30 ng/mL
7 77 Female 23.9 Colon \% 1 No 3.1g/dL 17 ng/mL
8 81 Female 17.6 Gastric \% 2 No 3.6 g/dL 25 ng/mL
9 69 Female 22.2 Gastric \% 0 No 1.1 g/dL 17 ng/mL
10 68 Female 15.8 Colon \% 0 No 3.6 g/dL 17 ng/mL
1 80 Male 17.6 Gastric 1l 0 Yes 4.0 g/dL 23 ng/mL
12 72 Female 23.0 Rectal \% 0 Yes 3.7 g/dL 23 ng/mL

Abbreviations: PS, performance status; BMI, body mass index

Table 1-b. Potential thiamine deficiency in elderly patients with gastrointestinal cancer

undergoing chemotherapy?”).

No. Age Sex Thiamine HDS-R*) Malaise Mood
disorder

1 74 Male 22 ng/mL 9 + +
2 65 Male 42 ng/mL 28

3 65 Female 38 ng/mL 25

4 81 Male 19 ng/mL 19 +

5 75 Female 22 ng/mL 18 +
6 73 Male 30 ng/mL 28

7 77 Female 17 ng/mL 16 + +

8 81 Female 25 ng/mL 9

9 69 Female 17 ng/mL 10 + +
10 68 Female 17 ng/mL 17 + +
1 80 Male 23 ng/mL 18 +
12 72 Female 23 ng/mL 16 +

*) Hasegawa Dementia Scale-Revised, normal range (20-28)



1-2 Ak
1-2-1 WET ¥4 v

UEEH L ERIR A IR & U 72 B I BRI & L 72,
1-2-2 WREBEF

2012 /£ 1 A 2> 5 2018 4 12 A oI LER 23 A & 2 W & v, ABEic CO ALk %
MEfT L 72 71 e, MiEF 7 I VEPHIE S iz B83F 30 & xR & L7z (Figure 4.),
1-2-3 BRALEE

DATIC#Y 3 3 B kbt e L,

JRFEBA DR RO BE 7 T I v BIE ORI EER & 1E U < §Ffi© & v AlEE

T2 H 2729,
INEREDOHEZE T 2 8 1 77 I VELHOR MR 2 1E L < 3l © & Zwn]
RETEDS D 2 728,

AERE, RRAVERZ AT 5 B 1 T T 1 BEOFHAR AR 2 1E L < BT F 2R ]
RETEDS D 2 728,

B A EREE T T I VORISR R I T AREED D B 720,

- BO 0% EEVIERL 7283 1 77 I v oRIIICHE LY KT T AR S H % 720,

-HEIEEREERE &7 v E=TMEESBE L, 77 I v BEO R HHRIEIR % 1
L CRHEC & e WATREMEDS B 5 72,

Gastrointestinal cancer patients receiving chemotherapy
(From June 2012 to December 2018)

N=71
Inclusion criteria
= e Gastrointestinal cancer
Exclusion criteria 5
: : Receiving chemotherapy
- Brain metastasis o .
- - - Thiamine serum levels were measured during
Medical history of a ;
: chemotherapy period
cerebrovascular accident,
n 5 D —
mental disorder, dementia
- Gastric fistula
- Gastrectomy
- Severe liver dysfunction
N=0
Thiamine serum level has not
been evaluated -
N=41
Evaluation
N=30

Figure 4. Patient selection flow chart



1-2-4 FHEEHE

Rtk GRAEREACT . HEEIMET, S0fE) B0V R 7 RF & LT L 7
BEE R (e, Wl LARERTROMET 7 I Vs X oI 7 v 7' 3 Vil g
MefE, I e & v Bip fl. AKIEEE. Eastern Cooperative Oncology Group Performance
Status (LAKE. PS)). DSAALEFREOAHEER CELO, MM, AR &L, M
BT T 2 VEIME ARG 5 3 A7 LI ORIEME L Lz, IMiET 7 2 VEIZ 4D
FHEICNAT, 24ng/mL AT 2K E L7z MiET 7 I VEIE D AAL2IEERIR o B H AR
ICERIM X N7 il % G IS R v 72,

1-2-5 FHfEE
R AARREREIR FE L U R 7 R+ % T 3 2 SR BIRHT I O W ISR HIREIER 2 2 L 72 8F
(LARYARE) E2EX Ao (/ VL RAKVZFE) ICX L T Logistic regression
analysis % 1T - 7z, WHRAEIR OO WX, EAll, A, SRHIANC X 2 R
FEk GEABRBER T, HEEJME T, Ko fES) G T 2l 2EikiciifInizd 0%
FERHREIR A & L7z FEEREIRFIER & L2 RERNIE 2 2, AR T IR L <
(ZRRAIBEREAE T 1 X 0 NI DIREGHEFR D ME 23D o 72 fEfl & . iGFRICBI S 2 BT L
THEA 7D 7= DM OF AP LI L 7 o 7 fEF], FEIMETICE L CiERZ K
T X Y NARZE D ARFEEER DM 23 H o 7= fEfl & . BRERNIC X 2 ARERE(R I 228 2 [\ |
W& S NAER, [PEFEICE L TR EEIC X 0 IREIcB S 2 B MEHBHE L 7 o
TIEBI £ 72 13, PIREE D NARIERS 28 8 o 7 SEBINIC IRIE L 724

AR I I ol (65 LA B & 72 13K LRI IS 7 v 7 3 v KT o F i (3.8mg/dL
KT & L), i &2 I v BfK FToHME (180pg/mL Al KMl & L 72), ML
FEMEAS T O F M (4.0ng/mL K 2 {KfE & L 72)., IiEF 7 I VEKT o F 8 (24ng/mL LAF
ZIEE L72) V. 2Ty 774 3Rk D, p<0.1 DIl % Ak i o 3R & L <
w7z,

FEAHRIEIR DB HEIC X B F 7 3 VED T2 TiE Mann-Whitney U-test % >
T LAR VAL ) VL ARV AROME T 7 2 v a% R L 7z #HIlCH W 72 s 7 7
I VEIRMER S O RARfEEZ 72, e, L AR Y 2RO B FERIC O W T ELid#EET
EHOWCT, HIGZ2EE L, 77 I v o KT LEE T 2B AENSHEET & LT, DA L
FC X 2RWER CEL, T, SRR, THD 250, 2o OB Z i 2 7201
AR EEF DRI ICREE L 2 A EREROEFEE Z 5L 72,

1-2-6 fENTTiE

fi##t1X EZR version. 1.36 software (Saitama Medical Center, Jichi Medical University;
Saitama, Japan)?®% >, HE/KH¥(Z p <0.05 & L7z, RSB HRBIZEETH D
o B SS wig EEEEOm T — 2 038 b b E AR & L <., FHli v RE R AEG] 2
ECTEML. BT L 72, FHIEARI IS 23 AL SEBEE D AT S NTIERI D 42% 235l &R &
Trotz, WEEBID 58% DT — X AT 7T — 2 & L CTH WD o 72,
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1-3 R
1-3-1 BHELER
FEFT AR EH 13 30 A TH o7z, FlinDHfEIL 68 7%, MEAIIZHTED 13 4 (43.9%).
TR 17 % (66.7%). JRFEBAFEIT KA 194 (63.3%). H25A 94 (30.0%). &
WH A, BERARENEFN1E (B3%) THotoo AT —VIRIVE 224 (73.3%), A
6% (20.0%). I2224 (6.7%) THYH., FiifE0DH 2 EEIZ 184 (60.0%). 7=\ EH
X124 (40.0%) TH o 7=, IEED H 5 BE1F 3 4 (10.0%). 72\ EH 13 27 4 (90.0%)
THhotz, PSIZ023244 (80.0%). 1. 220322 3% (10.0%) TH o7,
BRI O th i 1o K & 7 HEdE D & DBt I3 72> - 72 (Table. 2),

Table 2. Background of patients

Median age,years 68
Range (1991)
Gender Male (%) 13(433)
Female (%) 17 (56.7)
Cancer type Colorectal (%) 19(63.3)
Gastric (%) 9(30)

Esophageal (%) 1(3.3)
Pancreatic (%) 1(3.3)

Stage

11(%) 2(6.7)

111 (%) 6(20.0)

IV (%) 22(733)
Surgical history Yes (%) 18 (60)

No (%) 12 (40)
Drinking history Yes (%) 3(10)

No (%) 27 (90)
ECOG Performance Status 0 (%) 24 (80)

1(%) 3(10)

2 (%) 3(10)

Median (Range)

Total body weight (kg) 512(32.3-837)
Height(cm) 1592 (138.9-174.3)
Body mass index (kg/m) 20.0(154-33.1)
Laboratory parameter
Aspartate aminotransferase(lU/L) 215(11-221)
Alanine aminotransferase(lU/L) 14 (5-127)
Total bilirubin (mg/dl) 05(0.2-6.2)
Serum creatinine (mg/dL) 0.73(046-1.95)
White blood cell count (10/uL) 6.03(2.90-12.8)
Red blood cell count (16/uL) 352(249623)
Hemoglobin concentration(g/dL) 10.7 (7 4-15.3)
Serumalbumin (g/dL) 3.7(11-47)
Serum total protein (g/dL) 65(3.7-74)
C-reactive protein (mgdL) 0.23(0.01-23.58)
Serum thiamine levels (ng/mL) 26 (17-62)
Serum vitamin B12 level (pg/mL) -(191->1500)
Serumfolic acid level (ng/mL) - (5.3->22)

10



1-3-2 SEAAREERFER Y X 7 BT Of#hT

36.6% D HFE I B\ T NGRS FERE A FERE L. Mg F 7 I v B2 HEHEE D 24ng/mL
PATF A5, Rt R B H o ) 2 7K1 & LT &7z (odds ratio = 0.018, 95% Cl:
0.0004 -0.8333,p=0.04), “Ffip, MFET7T L7 I VEFAEER) X271 LTRBE LA
o Tz, T RBIFEICE VT, B S L RMREEIR I WE % 9 DEROR B ER D b
DIF7 L, BARIEF 7 I v REZEH X W57z (Table 3.),

Table 3. Multivariable analysis (including factors with p < 0.1 in univariate analysis)

Variable Univariate analysis Multivariate analysis
95% CI for OR
P value P value OR Lower Upper
Serum thiamine (<24 ng/mL) 0.001 0.04 0.018  0.0004 0.8333
Age (>65) 0.085 0.07 0.833  0.7143 1.0000
Serum albumin (<3.8 g/dL) 0.098 0.07 0.044  0.0015 1.2500

Body mass index (<22 kg/m?) 1.000
Serum vitamin B 12 (<180 pg/mL) 0.286
Serum folic acid (<4.1 ng/mL) 0.476
Gender 0.484

Abbreviations: ClI, confidence interval; OR, Odds ratio
Factors with p < 0.1 in the univariate analysis were used as explanatory variables to perform

multivariate analysis.

1-3-3 fEfREERRO R L EF 7 I vEL OHEH

VARV ABEE ) VARV AR R T, iEF 7 I VIEBAERICKD > 72, (The
median thiamine serum levels: 29 (21-62) ng/mL vs 18.5 (15-31) ng/mL, p = 0.000173)
(Figure 5.),
1-3-4 MEF 7 I VEKT & BEET 3 ZEROHHT

L AR Y ABOIMEF 7 I VES MO 24ng/mL LT 2R LZEHE 11 LoHFRICo
WTHEI L7z 8 T4, 5-FU 2 OB ALARENS T I N BE® 94 (81.8%) TfEH
EHIE LCTirdDL L, MIET VT I VEBMEREICE Y T 2 3.8mg/dL Kiifi TH o 72 BEH
7% (63.6%) TH-o7- (Table4.),

11



60

50 p value = 0.000173

40 -

30

Thiamine serum levels (ng/mL)

20

Absence of Presence of

neurological symptoms

neurological symptoms

Figure 5. Relationship between the presence/absence of neurological symptoms and serum

thiamine levels. Cognitive impairment, attention impairment, and mood disorder are classified

as neurological symptoms. The Mann-Whitney U-test was used for analysis. The mean

thiamine serum levels were 29 (21-62) ng/mL (absence of neurological symptoms) and 18.5

(15-31) ng/mL (presence of neurological symptoms).

Table 4. The presence/absence of neurological disorders or other related clinical features in

patients with decreased serum thiamin levels.

Clinical features Case number

1 2 3 4 5 6 7 8 9 10 " Proportion

(%)

Sex/age 74M  69/F 80/F 91/F 83/F 81M  T75/F 77/F  66/M 51M  68/F

Cognitive decline + + + + + 455

Attention decline + + + + 364

Depressiorsymptoms + + + 273

Use of fluorouracil drug + + + + + + + + + 81.8

Alcohol + 9.1

Performance status 2 0 0 2 1 0 0 1 0 0

Decreasein albumin levels + + + + + + 63.6

Clinical stage I\ I\ 1] v v \% ] \Y n v v

Decreasein serumsodiumlevels + + 18.2

Decreasein vitamin By, levels 0.0

Decrease in folate levels 0.0

Decrease in albumin levels, serum albumin<3.8mg/dL; Decrease in serum sodium levels,

serum sodium<139mEq/L; Decrease in vitamin B12 levels, serum vitamin B1> <180pg/mL;

Decrease in folate levels, serum folate levels <4 ng/mL

12



1-3-5 BDALEREFREORWER O 3T

FT7 IV ORTICBHE L 5 2 03 AL EREEFARMEREIER < 2 O, EH, BAAIIR, T
FIIETDOZL— FEDbETENE N, 33.3%., 16.7%. 26.6%. 16.7%THYH, /'L —F 2
LLERZNZ 1 3.3%. 0.0%. 3.3%. 0.0%TH -7 (Table 5.),

Table 5. Chemotherapy-induced adverse events.

Adverse events Grade (%)

1 2 3
Nausea 30.0 3.3 0.0
Vomiting 16.7 0.0 0.0
Anorexia 23.3 3.3 0.0
Diarrhea 16.7 0.0 3.3

Adverse events were evaluated by CTCAE version 4.0.

13



1-4 ER&

AWHEIC BT, MiETFTT I EDKT (GRHEED 24ng/mL PAT) (Z#H LR 23 AL
EHEATRE IS B O YA OIS REIR R L B3 2 C L R Iz, 20 LAR Y
AHEE, S VLV RAR VAR RIS 2 &, IET 7 2 VIESARIED» o7z, 2D OFER
X, FA MG T 7 2 VA & BEREARERSER & oHBIIC O W T o Bk 562 L [FikTH o
7z

MiFF7 I EOETIE WE O Y RZ7HT& LTG0, BARETOIET va — ik
WE icBIL T, 20V 27 RFIZIMRA A, HLEPAA. ROBIRAR, FKEBDTH Y,
SR AR E 2 R b R R EEEREE, FE. X EREoRE S
IRL7ZEDWMEDRDH B0, 72, I DERICENTHFT7 I VKT & OBHARKRINTE
DO, FT I VOTFHEGIC XD ) OIEIROBEICHERTH - -WiE-e. Kkl %22
T2DRAEEDBERICF T I VREBPALNTZEVIMEDRDH B 29, 72 AT B VT,
% 25 BT CREMHREIR O RIEICH 55 % T & 2R X 05 4G 303D, PS 13V 2 7 A1
LTSI A d o7z, BAEX Y | IR AL REEMAT R 1T B T R E IR
DFIEICIZMEF 7 I VIEDE T A L Y MGBER T CH 2 2 L B3RB I iz, VAR Y
AHICEB T 2BEERONNICE VT, 5-FU 28T LY X vic X 2L ARk HE T BBE A
81.8% KK ELZ E L 72EED 63.6% L mVEHIGZRL72.5-FU DF 7 I vkt TER.
F 7o, (RREBRBICX 257 I v DM A RAREE MR K & 72 2 KEHIREIR O FEE 23 A
FILBWTINLDERFORIEMEIT L L TEZ LN, BPALFEEFREORIER GE.O,
W, AR, THD ICBIL . BABEICGEEEEX 2 7L — F 2 U Lo FBEHRITE.LL
3.3%. BHAIR 3.3%TH h ., WYIZHIHEEHEICLYRIFICa Y Pr—AINTW8,
ABEHC B TR DB AACEREF A ORWEH 0 77 I VIRIEE~DFE IV nw & #F
A bz,

AR L TI WL 22 DRARH 2, 3, MEFT7 I VEOMEX 4 I v 7IcEH
M CHED D 2 AT O b, BAAHRERTHR., IEF 7 I Vv3MET 52424 37
DERHE IR L VA VI o TR ZA[REERE 2 o, IFT 7 I volllEx 4 I v 7
T—EICTERETHY, LAFEVREEL 7 VL AEV ZABOIMEF T 3 VAl O Hl iR
ICRE L 72 REED B 2, LB A L THW SN S LY X vicid, 5-FU O 2UEHR
FH RS 2 A Abe L Y A v, HHARICE 2LV A v 3% & 5D %28,
ZURFIRESIC X 0 77 3 v A REICIEE T 2 & 32 Frfe it £ 72 138 H R
KEVIRAICT T I VOEEEKTZET 20, ARICEVWTHL AL T L AT R
otr, T2 WMREFOFERICEHL T, v—F v 7 — 27 & LT ABEEHTTEE o
LTI F 7 3 vilZHET 2 L 7 o 72 2018 FELARTOFERIAS 4 i (F 7 I v BEEURS ffifef
AR B D N2 72 DIMEF 7 I v SMIE S N72HBE) EENE720 BRANA TAREL
T AREED B 5, BT, BEIEGI D 7 — X IXNTICINZ 2 Z L AT &E | FRRIGERANA 7
ADE U T REMED B 2 o FEHPREIR ORI I D W T, BERICE W TETFAILT~D A v
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TV FLR—FHBID AR R T LABREAFOEFBEENTEY, . A v T v
L= b BRI L S RER O S T X TE 5 T, G T D Eg X 1T R 7= A
REMEDS D 5, BHIC, FEMARIEIR O FUIE & B L 5 2 WTERZSHE IR 7 & L CEME (g
b U Y AE, MiEA ST LME) BEZONDED, AREFHCEWTRT 2D REREL .
%2 BIENTIC CRUIAERICINZ 2 2 E B TE o7z, TNHIFFHEICD W T ORI
DWTEIEZ M A, REICTX LR BB %2{T- 72,
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1-5 /M&

AL ER 23 AALFRREMEAT B 1< 5 T 7 7 3 v il & W O K iR AE R o B AR
BN, T, BRRERAEICIZ 5-FUIC X 2 F7 I v MBI & G HECT, Rk
RO BLHBIEER L 78 5 C L ARR S e,
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B2E MEPAALHEERITRE CE T 2MEF 7 I VEL BHERERERY X 7D
BREf

211 HE. BHW

M A3 A0 13238 A MRS o AR ARG RE I X 0 . IR O LR TH 2 F 7 I v OiHE
fRHEIC K2 F 7 IVRZVELR TV EREIN TS 19, Ko, (LEREITEE I
BLClE, MREAEICEEI L., 77 I VONBEED PR T2 #2005, F2ET
13, HLER DS AL B & RIRRICIE F 7 2 il & WIHEIR % & @ 72 K5 A ek o AHBE.
BICIIIMET 7 I VEIK T D Y A 712D W THRGET L 72, IE T 7 3 ViEOHIE Ik, ST ZGE
DEFEEENIZ L AL THDEZ 0, RKICBWTEHN =2 v 7B {TbiILv
DOPBBIRTH 2 32, L L, YPticks i, 51 ZOMEMEEZRILE LT, miks A
ek £ 4 2 BF I E W EMN AMEF 7 3 v EOEIE 2 HH K I A0A £
N7zo 5 2 BT A EREERITERE ICE W CGRE L 2o 2IEF 7 1 v EHE
DEAIVIZ%R—FEILTBEILICEoT, WELZ LI M E LML 7,
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22 Hik
221 WAETFA v
Y BRI MR R & L 72 Bt s T R BIETIE L L 7=,
222 NRBH
2018 4£ 1 A2 5 2020 4 3 A OIAMIC MK A A & 27 X v, ABEIC T A AAL RS % it
fiL7z76 &he, IMiETF T I VEHIE S W2 B3 42 B2 x5 L L7z (Figure. 6).
223 BRAEE
DATIC#%Y 3 5 B kbt e L,
JRFEDBA DS RO BE 7 T I v BE ORI ERER & 1E U < §Ffi© & v AlEE
MWD 270,
JRFED A DR~ DRI B B BE . PR AEORENR G T S W EH T
7 3 v BEOEHHRRAEIR % 1E L < Bl C & WATREME A B % 720,
RINEREOMFEEZ T 2 8E  F 7 I vBIEHOR MR % 1E L < FHili© % 2 nwa]

RETEDS D 5 728,
AEE, RRAVERZ AT 5 BH 1 T T 1 BEOAFHAREIER 2 1E L < BT F Zxvn]
RETEDS D 5 728,

B A EREE T T I VORISR R KIT T RS D B 720,

- BO 0% EEVIERL 728 1 77 I v oRIIICHE LY KT TR H % -0,
-HEIEEREERE &7 v E=TMEESBRE L, 77 I VBLEO R HHRIEIR % 1
L < FHEC & W AlREMED B 5 72,

Hematological cancer patients receiving chemotherapy
(From June 2018 to March 2020)
N=76

Exclusion criteria

- Brain metastasis
Invasion of the central nervous
system of the primary cancer
intrathecal administration of
anticancer agents
Medical history of a
cerebrovascular accident,
mental disorder, dementia

- Gastric fistula

- Gastrectomy

- Severe liver dysfunction

N=0

Inclusion criteria
- Hematological cancer
- Receiving chemotherapy
- Thiamine serum levels were measured during
chemotherapy period

Thiamine serum level has not
been evaluated —
N=34

Evaluation
N=42

Figure 6. Patient selection flow chart

18



2-2-4 REHEE

FEREIR GEAIBSERISTT, EEIMET ., KfEE) RO Y R 7 KT & LT L 7-
BEEE GER, WA, LAEERTROMET 7 2 vlis X CET7 7 3 Al miELE
MEf, I e & 2 v Biof, fGEEE, PS. Body massindex (BLf&. BMI), IMiEF + Vv A
filfl, MiEA N> T LMH) . BAACEREFREEOAEFER GO, TEH, BAR) & Lk,
MG F 7 I A FEEBAYI H £ 72 130T H . £ 72 A PERERMERICHNE S i, g
FT7TIVEMEHD 7 HAi2 6, HEYH T coMicils S n=5R0 O WL 72, G
F7 I VAEIZEBEOFAEICIE U, 24ng/mL Kiifi 2 KAl & FEE L 72, 55 1 Eicks T, IIE
F7 3 AMHIF 24ng/mL LAF ZAKAH & SFAME L 7225, 5 2 SO FZEHIRIC 5Ty T o ki
DRBE SN, 24ng/mL KifiMEfE & ER S N2z, B 2 JUKRRIMEF 7 3 v EKED
EFIE LRI o 72, MIETF 7 I VEIR D AALRE 2 34 7 VHUBO® 4 7 vicEs
F % 23 AAL R FEREY) H IS BRIM & 2172 {1 % FFAM < F b 72
2-2-5 FHEHE

FERARREREIRFETL Y R 7 INF 2 T 3 2 S Z BT IC O W TR L AR VY AL 7 v L X
R v ZFEITKT L T Logistic regression analysis % {7 - 7z, fEffffHEROFEICOWT, &
THNT OBIEERICEERN, BT, AT X 2 R RRER SRR CHREL 24 v T v
N RGOS B o 728556, T 7o AFMERERIC X 0 IREICKBEDE Uil B - 7285
A BITHEMHBI O AP RIE L T o T a2 FEHHRER S 0 & L 7z, Rk I
EL7ERNE Z N F . FRAIBEAEIR T IC B L C IR ERAIBEBEIR T ic X 0 IRSE o IR @
AV TV VIRED B o TIEGI . RFEICBT 2N L TR T 0 72 o REL D F
ICRIADS B E & 7o o TRER], ERME T B L CIERE T I XY IREE o IREEER O
AV TV NREDRD o FGEH & . BRI X 2 IR S R ICBT 54 v o T v PG
25 2 [\ILLERE X BRI, SRR E B L Cid A REE I X 0 REICRE T 2B nEiE 28
WEL L Tr o T IER F 72 1. WIRSED WARIET 238 - 7 IEBNCBRIE L 72, Rl AICBI L
TIHMEARERIR TR, BRAEHEDS £ 7213, IRPIAE2 5 0. FIREIC X W EHEHED
OBRHGR DS B & T S, BRI~ O OF 2RI D B o TEBNCBRGE L 72,

ST IC 3 F e (65 MM B E 22 iR . MR, ME 7T v 7 3 VERT o f K

(4 1mg/mL LA F 2K T & L72), MiEF b U 7 LB T O FHE (139mEq/L K # Kl & L
72). MiEHA ey MEE T OHE (8.8mg/dL Rifiz{kfie L7-), e & I v B & T
DFHE (180pg/mL i & KfiE & L 7z) . MG EEREMEIR T O F K (4.0 ng/mL Rifi 2Kl & L
7o), IEF 7 I AT OEHE (24ng/mL Kix{EfHE Lz) 2HW, A7 v 774 Xk
I XD, p<0.1 DIl % A it DFHR T & L T 72,

Rk OB HEIC X 21T 7 3 VEDZEICTOWTIE, Mann-Whitney U-test % i \»
T LRRYRBEL 7 VL AR Y 2BOIMET 7 1V iliz R L 7z, 7 72 s 7 7
I VEIRANE R O RIKMEE Wz, £ L ARV A OTRETFIC oW TR R &
vt #lazEHL 7z,

/14 /14 /14

19



MiEF7 I VEOKT & BhE 3 2 IBER SR IA T & LT, 2 A bsAiRiEic X 2 lfER CGB
Oy MEH, BECAIR. THRD 235 0. 200 ORPEE % FHI 3 5 72 2 1S R 23 i AR
HICHIE L - A FFRROEREE 2 it L 72,

2-2-6 fENTTTEE

fi#EbT I EZR version. 1.36 software (Saitama Medical Center, Jichi Medical University;
Saitama, Japan) 2% i\, HE/KHEIZ p<0.05 & L7, AR IZE S RNBEIETH 3
O BB I EEEOR T — 2838 b b EE IR & L <. B n] RE AR 2
CEML. T L 72, SEMEAR A IC 23 AL ARE D AT X 72 REBI D 55% A3 FHAIIN R &
ol BEHID 45% DT — 23T T — 2 & L CTHWAR 2 - 72,
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2-3 fER
231 BEER

FEIT AR IEH 1L 42 £ CH o 7o, Flino UL 65 5. TEANE M 23 4 (54.7%). K
PP 194 (452%) TH otz RFAEBAMBIEFR TS F v Y v oSS 124 (28.5%), +
o) vl 24 (4.8%). LFRMEBEE 84 (19.1%). KA T MIETEA KA 7 4

(16.6%). SMEEREMEAIFL 5 4 (11.9%). &MY v EAMEA 1 4 (2.4%). 181
EHEMEA R 2 4 (4.8%). BHEREHUERERED 14 (24%). 7 v 7 v v Al AR
KAEDY 4 % (9.5%) Th o7z, IEFEDO R WEH T 41 4 (98.0%) THH . PS iZ2EN
0 THotro FIEL IAEMHMRIEIRO R & LT, RAMEREEED 2 4 (4.8%). EE K
T2 1% (26.0%). [OFEEN 134 (31.0%) TH o7z, HERREMEIIAE DS
WL LT e o 7225, M AS AW 2, MEROMEICIES 2 X235 IS H - 72, P, I
BT T L VEIRFEREE X VKW EFITH - 72 (Table 6.), L Y 2 vIicBIL T R-CHOP
LIAVYR A B LRS00, ZFOMDL I A VICBLTIE 2 LLUTTH 0 FEM 72
a1 7R 22 o 77,
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Table 6. Background of patients

Median age, years 65
Range (20-83)
Gender Male (%) 23 (55)

Female (%) 19 (45)
Cancer type, n (%) Non-Hodgkin lymphoma 12 (29)

Hodgkin lymphoma 2(4.8)

Multiple Myeloma 8 (19)

Adult T-cell Leukemia 7(17)

Acute Myeloid Leukemia 5(12)

Acute Lymphocytic Leukemia 1(2.4)

Chronic Myelogenous Leukemia 2(4.8)

Myelodysplastic syndromes 1(2.4)

Langerhans Cell Histiocytosis 4 (9.5)
Drinking history (no), n (%) 41 (98)
ECOG Performance Status, n (%) 0 (%) 42 (100)

1(%) 0(0)

2 (%) 0(0)

Median (Range)

Body mass index (kg/m?) 23.3 (15.8-28.7)
Laboratory parameter
Aspartate aminotransferase (1U/L) 23.5 (10-434)
Alanine aminotransferase (1U/L) 17.5 (6-87)
Total bilirubin (mg/dl) 0.5 (0.2-1.5)
Serum creatinine (mg/dL) 0.78 (0.42-1.66)
White blood cell count (102/pL) 36.6 (6.6-357.2)
Red blood cell count (10 4/uL) 352 (208-560)
Hemoglobin concentration (g/dL) 10.5 (6.5-17.0)
Serum albumin (g/dL) 3.6 (1.94.4)
Serum total protein (g/dL) 6.7 (4.9-11.7)
C-reactive protein (mg/dL) 0.29 (0.01-22.28)
Serum sodium (mEq/L) 140 (134-145)
Serum calcium (mg/dL) 9.0 (7.8-9.8)
Serum vitamin B12 level (pg/mL) - (92->1500)
Serum folic acid level (ng/mL) -(1.7->22)
Serum thiamine level (ng/mL) 22 (11-96)
History of pretreatment, n (%) 24 (57.1)
Neurological symptoms (yes), n (%)
Cognitive decline (%) 2(4.8)
Attention decline (%) 11(26)
Mood disorder (%) 13 (31)

2-3-2 FEPPRRRIERFBEL Y R 7 R O f#hT

50.0% D BEF 1T B W T, FEHREIRFIESRAE L, 35 F 7 1 v EAFEH#E[H D 24ng/mL
i 23, FEEHRERFER O Y 2 7 HF & L <l X7 (odds ratio = 0.015, 95% CI:
0.001-0.180, p = 0.001), #Ffin, HEAI, MiF7 V7 I VEET, MiFE £ I v B fEET,
M EREE T, MEF P ) 7 @R, IEA v 7 LMERTREERY RZ7RTE LT
BN h o7z, o, RIFFEICE W T, B I N EHRER X WE 5 Dk ok
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BEEOD DXL, FARIMNETF 7 I v RZEEHE T VWih o7 (Table 7.),

Table 7. Multivariable analysis (including factors with p < 0.1 in univariate analysis)

Variable Univariate analysis Multivariate analysis
95% Cl for OR
P value P value OR Lower Upper
Serum thiamine (<24 ng/mL) <0.001 0.001 0.015 0.001 0.180
Serum calcium (<8.8 mg/dL) 0.048 0.156 3.830 0.599 2450
Age (>65) 0.211
Serum albumin (<3.8 g/dL) 0.473
Body mass index (<22 kg/m 2) 0.536
Serum vitamin B 12 (<180 pg/mL) 1.000
Serum folic acid (<4.1 ng/mL) 0.719
Gender 1.000
Serum sodium (<138 mEqg/L) 0.399

Abbreviations: Cl, confidence interval; OR, Odds ratio
Factors with p < 0.1 in the univariate analysis were used as explanatory variables to perform

multivariate analysis.

2-3-3 FMHMREROBR LG T 7 I vEE OHHE
VARV AHIZ ) VLV RAKR VAL R T, EF 7 I VIEBAEEICK 2 > 72, The
thiamine serum levels: 17 (12-42) ng/mL vs 25 (11-96) ng/mL, p=0.001) (Figure 7.),

B p value = 0.001

60 —_—

40

Thiamine serum levels (ng/mL)

'
DI S
R S

T T

Absence of Presence of
neuropsychiatric symptoms heuropsychiatric symptoms

Figure 7. Relationship between the presence/absence of neurological symptoms and
thiamine serum levels. Cognitive impairment, attention impairment, and mood disorder are
classified as neurological symptoms. The Mann-Whitney U-test was used for analysis. The
thiamine serum levels were 25 (11-96) ng/mL (absence of neurological symptoms) and 17
(12-42) ng/mL (presence of neurological symptoms).
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2-3-4 LARVAHOERER

LARVYZREED S b, METF 7 I VIESFEHEED 24ng/mL Kiii 2R L7-8BEF 19 L0
RICOVWTHRI LA ZA, ZruaTw b TATe FEEKT 2REREEET LT ¥
MEED Y 7 mtk 277 I V384 (421%) DIEFITHEA I A TEH Y | A& LTk

b4 0olz, Ty MIET VT I VEMEKEICEY T 5 3.8mg/dL Kiili TH o 72 BEF
421%T»H - 7- (Table 8.),

Table 8. The presence/absence of neurological disorders or other related clinical features in

lymphoma and leukemia patients with decreased serum thiamin levels.

Clinical features Case number
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 Proportior

(%)

Age 62 70 69 73 70 75 7 53 7 53 el 68 68 53 65 66 73 75 72

Sex M F F F F M M M F M F F M M F F M M M

Cognitive decline + + 105

Attention decline + + + + + + + + + + 526

Depression symptoms + + + + + + + + + + + + 63.2

Use of cyclophosphamide + + + + + + + + 421

Alcohol 0.0

Performance status 0 0 [ 0 0 [ 0 0 0 0 [ 0 0 0 0 0 0 0 [

Decrease in albumin levels + + + + + + + + 421

Decrease in serum sodium + + + + + + + 36.8

levels

Decrease in serum calcium + + + + + 26.3

levels

Decrease in vitamin B1zlevels 0.0

Decrease in folate levels + + 10.5

Decrease in albumin levels, serum albumin<3.8mg/dL; Decrease in serum sodium levels,
serum sodium<139mEq/L; Decrease in vitamin B12 levels, serum vitamin B4, <180pg/mL;

Decrease in folate levels, serum folate levels <4 ng/mL

2-3-5 DAALEBFEFSE RN O BIER 0o

MiEF 7 I VEOEKTICBE L 5 2 AL REEFFMERITER <& 2 Bl WErk, £aR
K., THIIZECTO 7L — FEbETENZ I, 31.0%. 4.8%. 35.8%. 4.8%THYH, /'L —
F2M EnznZzi24%, 0.0%. 4.8%. 0.0%TH -7- (Table 9.),

Table. 9 Chemotherapy-induced adverse events.

Adverse events Grade (%)

1 2 3
Nausea 28.6 2.4 0.0
Vomiting 4.8 0.0 0.0
Anorexia 31.0 4.8 0.0
Diarrhea 4.8 0.0 0.0

Adverse events were evaluated by CTCAE version 4.0.
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2-4 EE

AR ICHBNT, MIEBAAACFEERE CEWCHIMEF 7 I VEOE T XY ks
MHRGEIR L BE T 2 2 ETRB I NIz, T2, VARV ZFRE, J VL ARV AL T
&, MiETFT I VEPAEEIROCIER L oo 72, 5 2 BICE W T, MEHHREIRFAE D
FHICOWTA v T Y P LR =P E2EICHWS Z 21K Y, BETA~OREE Y —E
Plhicd sz bic ko CiHiiics 1 24 T RARERPIEL 72, 2o OFERIZHLERD
IACEERERF IC BT 2E & —B L., LARERBROINE T 7 I VEOHEBHICH W T
IHT 72 TR AR 2 1572, EBIEUL 42 ik L, 2R O BBAZE S0 2 5 7 2 Vi
[FRE, FREkAE LR HEIR & DBER WM S T v 2 BE RS (M b Y v AfE, [k
Ly LE) 3388 ARG 308N PERII 0, vk I v B 3, HERE®EH 2, LT o
THIMEF 7 I VD, R & X VERVBE 2D 5 Z L 2R & Tz,

ML 23 A TN O TUEIC X 0 . Ml ICLHOR T TH 2 F T I VOHEDLS »
ExNTW2 131, FHic LFEEEEIEITIC X 0 AR E S L, FT I v oA LI
XD ZepnTREIN, FrCESEED% W bulky mass (RANESFEA 10cm B2 5.
¥ 72 [ IHERRIRZS D I AR SR RSN EE D 3 0D 1 LA L) 2R L72fERNTHEIC) X 73
BOWESTFHING, ok, BRAFRMERE LT, A F27 7 I FEe2oRBEMDLF T
VOB T AR TESIREIN TS M, MEAABEICE VT, R-CHOP #&ik%
LD LAZLYAVICEY7a R A7 7 INREENDE, ¥ 78FRA77 I FiE, A FR
77 IFEEBRICZr T2 b T AT e FRAERT 2B EET 2T A FLETH
5, AFRICE T, EHEY Voo, QRO EZEICRET 5 &, L AKY XD 40.0%
DEETLI70FRZAT77IF2EDL YA VI X BLBEEERBITENTEY, 270k
277 IFNICLBFT I vORRERESE LTV EEEREZ ON D, PAEELS
FtEOEIER CEO. ME, SRR, ) cBAL < BREECYE2E25 7L —F
2 DL EORIRIZEL 2.4%, BRAIE 4.8%TH 0., @Y adlgiEic X v Rifica v b
— A INTWd, REFHC B W I AL AREF R EORIEFR O 57 7 3 v IRINESE
~DFG IV EEZ LN,

MR A A EEIC BT, YIHORMMRERBIEICIZY 7 v kX7 7 I FICX 557 3
VIEHET, REBREOEMANFERTH ER SN F7 I v Ot EOAR L HBE#HE A
BT EDBIREI NI,

KW DR & L CHEAEIN 7234 7 2 8 LT, BEREDI2S B 3 , BEIETESI D 7 — & 12 fEHT
CMA 2 ZEDNTEST BIRAA T ABELCRENERH 5, 72, KFEDOY 7 kR 7
7 I PSS I NN REF IR T Dayl TOY 27 nk27 7 I FRERGL YA VHHE
JEENT WD, v r7arR 77 I FRIMET 7 I VEIGEEZ T TRHC, LYy X v o
ATV a— NI X BIMET T I VEICE 2 2SO W TR CREHEicE T o
7o RGBT OVTOFEICOWTEBIELZMA, REICTI b 2Bt 21To 7,
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2-5 /NE

M 53 AALSAERE A IS W g 7 7 3 Vil & W1 O SRR O BhE 2 R S
Tzo o REMERERFEICIE Y 270827 7 I FICX 3 F7 2 VigHE T, KERED
BB & 72 5 2 & AR I T,
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£ 3E HLBEFAB X CMRS A CHRERTRE BT 3IET 7 I VEOEB L I
FREEAER O SEIERT. FBIE Y R 7 BRICBE 3 2 BRET

341 HE. B

FBARE, B2EICT, AP CRRES 2R 2R E2G5 8B TEL, LAL,JE
BIEHRONE 2 L d b, +ARRENIBEL R TRV E WS R BEERD % i, 2
IACFEEIR S MIET 7 2 EOEBC S 2 2 BE R T TE TVl &\ ) 5% cHE
Do Tz, 7T, LS - MR AL R B I B\ T TR RIER A E L.
M3 F 7 3 oAl & Rk O MR 2 B H & L CREt 21T o7, &b, ¥ 72y
MEHT L LT, T EF A4 — THEFICE TR ERERBGOMEF 7 2 VoS, L
SR O R RIEER O ) R BEIE 1 0 W CRET L. A Ao REIC X - TG 7
7 3 VEOEB)CRITTHES RS B o Wa L, Wi EARF 7 3 VBANC X o TAM
BFT LY RZARED b OEIE L Z Al S R OB % 2 L7 4 fEFlc o0 T
T L 72,
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32 Hik
3211 WHETFA v

UEEE L gL MIRIES R 2 R & L 7= B3 RS & L 7=,
322 NHRBH

2018 4E 1 A2 5. 2020 4F 3 H ¥ COMIRIC LIRS A F 72 1T AS A & 2T X . Y
Beic BT ABRIC Tk 2 11T L 72 121 Zvho, {bikiciig 7 7 3 v E2 HE
IN/-HE 87 %L L7z (Figure. 8), AfFEICIZ, 5H 15, 62 HOEHIAE LTS D5,
B EICTRRE L2 201261 A2 5 2017 £ 12 AL CoERlicB T, —F—£2 D
RIAH D BHEHIR, FEICTA—F v 7 — 27 & L THAAALFEREEEMT R E o0 L <l 7
7 I VERBEIE T BE L 7B LETIC, WE S80I THNE T 7 2 v 25HIE & W= EWI 237 7E L
Too BIRANA T AZEE, X VBEOE T 21T 5 7291C 2012 4F 1 A5 5 2017 4F 12
A F cofiEflz s L. EECHIfZ3E L 72,
3-2-3 BRABE

DANICRE Y 3 2 BE 3ok & L7z,

JRFEDB A DIEERS RO BE 7 T I v BIE ORI ERER & 1E U < §Ffi© & v AlEE

Wrd 2 7-0,

JRFED A DR~ DRI B B BE . PR AEORENIR G 2T S N EH T

7 3V EEOREHARREIR 2 IE L - & R W ATREMESR B 2 729,

RINEREOMFEEZE T 2 8E  F 7 I vBIEHOR MR % 1E L < FHlili© % 2 wa]

REVEDS D 2 720,

EEER RAVEZ G T2 BH 1 F 7 1 v B R RER 2 1E L < G T & ]

REVEDS D 2 720,

- HAIEHBE  F T I v ORISR R RITT RS D 5 720,

- HD50% EEUIBL28EE - F7 2 v ORI E R KIS T AR A D 2 720,

- EERREIRERE ST VRS TIESARE L, 77 3 v BEO KRR % I

L FHEITZ R WAlREMED B 2 72 0,

ALHEFREFERT L OV 77 L AR I N T2 B LRI X 3 IiEF 7 2 ViED

EEFIEL CFHliC & R WAlREED B 2 720,
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Gastrointestinal and Hematological cancer patients receiving chemotherapy
(From June 2018 to March 2020)
N=121

Exclusion criteria
- Brain metastasis
Invasion of the central nervous
system of the primary cancer
- intrathecal administration of
anticancer agents
Medical history of a cerebrovascular
accident, mental disorder, dementia
- Gastric fistula
- Gastrectomy
- Severe liver dysfunction
- Thiamine supplementation before
start of chemotherapy
N=0

Inclusion criteria
- Gastrointestinal and Hematological cancer
Receiving chemotherapy
- Thiamine serum levels were measured during chemotherapy
period

Thiamine serum level has not been
evaluated D
N=34

Evaluation
N=87

Figure 8. Patient selection flow chart

3-2-4 FHAEMWEH

FEPREIR GEAIBEREICT, HEENKT., [ofEE) ROV X7 KT & LML 7
BEEE GER, WA, (LAEETRomMET 7 3 vlis X CmiE 7L 7 3 Al gL
MM, Mg e % v Boffl. SOEE. PS. BMI, IfiEF + U v AfH, [MiFH LT L),
BRI R O MG T 7 I VEDHERS. (LRE T O RS HRRRRE R DAHRE, (LA fRiEF o
MG F 7 I VHEOK T, BACAEREF R EO G HFRFR CEO, Wk, SRR & Lz,
MiEF 7 I MEACEREERAYI H £ 72 130TH . £ 72 ALEERERIAR R ICNE S Wi, IIE
FT7IVEAEHD 7 HAi2 o, HEYSH E COMICRE Xz FRH» AW L 72, I
F7 I EIZ RO EMEICNA U, 24ng/mL A & AKAE & AT L 72, 3 7T & L L (LR
FBARTH 72134 H 2 6, EHMIIEF 7 I vlEEZHE L T2 EEE NS L L, L%
BEEBIRR D b O Mg 7 7 3 VEDHERS & RS PR RAEIR o W) [0 S BIAARE % FFAM L 7=,

72, BHEF 7 I VEANC L > CRMAT 7 I v RZIREDL L0 & ZITHE S 1
PR O EE A R L7z 4 FEFlIcoVWTE LB, EREZRZ TR L, MiEF7 v
fiE 13 4 BE D FEHETNE U, 24ng/mL Al & {KAH & 57 L 72, 15 T 7 3 vk, glEiz 23 AAk
LG 1 HENICRIL S Wz ffiz . DB L #Ek 2 34 2 v BUBO® 4 7 vics
F % 23 AAL SRR FEREY) H IS BRIMIC BRI X 472 i % A IS F Vs 72
3-2-5 FHiEE

FERARFEE R FETL Y R 7 T 2 BT 3~ 2 S L BIETIC D W TR L AR VY AL 7 v L R
AR v ZAREICH L T Logistic regression analysis % 1T - 7z, FEfiffEROGMICOVWT, &
T H T OLEEERICIERT, BRERT, AT X 2 R ER R cREL 24 vy T v
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FEBIDOFH D D o 7256, o, [PEE R O DIER A LI X DRSNS - i3k e
7o 20, TR HRIO N ADBE L XN GE B REHERAEIRD » & Lz, FERE
WIIER & L Z2iEfE 2 2 4, SRAIBEARMR T ICBE U CIEREAIBRRE(X T 12 X 0 NIREE D IR
FGHFRD A Vo T v M IRED D o TAER & . BFRICBIS 2 EIC R L CEER T D720
RELDFICTIAD BRI & 7o o TAER], FEIMETICE L CIIEFEEMETIC X Y NAREED Ak
FGHFRD A v o T v VIRED D o TIER & . BHEMIC X B IRERES I RICBIT a4 v T
v M RED 2 MM S X N ER, SO EEICEE L iAo EE I X 0 inRIcBI 3 508
INEREADS N EE & T o T2 iEB & 7213 PIIREE D WIRIES 28 8 o 7 SEBIIC IRIE L 72, FE#iRt o/
MNICE U TIHE A BERIR TR, RREAEDHEDS £ 7213, IBRTMAERH 0, TIREIC K VI
FRRHE O OBRIRR 250 5 & T X, KSR~ D HFR2AAEDS & o 72 iEFNIC IRIE L 72, @A
FICITER (65 AL 22 1R . WAl IET7 L7 I AEE T OFHE (4.1mg/mL AT
LT & L72), BMI (22 kg/m2; LA b & 72 13 AK00) |« IiEF + Y v LB O F K (139mEqg/L
Kz fKfE e L), MEA V> v LMEKT oFHE (8.7mg/dL Kiiiz{Kfd & L7-), MiFe
21V B NofAE (180pg/mL Kifi #{KfE L L 7). MIGFEEREMEC T o F & (4.0ng/mL
Kz kg e L), MEF 7 I VEKT OFE (24ng/mL Kifi 2 KfH & L7z) Z2Hw, X
Ty T ARFEICKY . p<0.2 DI % AT OFAK T & L TH W 72,

FEHRIEIR O FHEIC X B IMEF 7 3 VED T2 TiE Mann-Whitney U-test % >
T, VARV AL ) VL AR Y ZAHOIMEF 7 I VEER KL 72, b, §HliicH w721
BT 7 I VEIZHE R O RARME Z 72, MG F 7 3 vl EARRERIR R 2> & HlE
DB X AL REE AT AR A I B - ICE X 7z, ALSAERE 2 1T L C w2 W RIS
HE X NIMEF 7 I AEIZFHI IS H W o 72, PLBAOBICK 257 I VEKTH
DHEEE LT, 5-FU 251 ¥ X Vi N 2Lk 2 fefT L 724F (5-FU #F) vs 5-FU 28
LY X icEE N AL 2 1T L 728 (non-5-FUBf), 7Bk A7 7 I FAL YR
VICEENCEBE LT LB (CPA B vs 27k 77 IFRLYAVICETE
N7 LFERE & a7 L 728 (non-CPA ) D2 AALF LG 77 I v HOZALR (=

(e — Beql) /M fEx100) % Mann-Whitney U-test % Vs THIK L 72, (LB
K% OIMEF 7 3 ViHDHER 13 Wilcoxon rank sum test % s THENT % 1T o 72, {Lpgikh
DRGHFERER DS IR0 AR 2 TR L 72, IEF 7 I VEOKT & BE 3 2 15
TERPZSHEIRT- & LT BAALSEREIC X 2 BIFEM CELG. MR, BACRIR. THD 2585 9,
ZN O DOFEE % THli 5 72 D 1O REE DSFHHEAR IS RBIE L 2 B FER O EIEE & 8
AL 72,
3-2-6 RN

fi#r1X EZR version. 1.36 software (Saitama Medical Center, Jichi Medical University;
Saitama, Japan)?®% >, HE/KH¥(Z p <0.05 & L 7=, KRFZEIREBEHFHRBIZEETH 2
o B S Wi EEEEOm VT — 2038 b s E R & L C. FHli v RE R AEG] 2
ECERMLU. BT L 72 FHHEHRETHOIC 23 AR D AT S L7 ERI © 72% 235 R &
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o7z, BiVEHID 28% D T — Xkl 7 — 2 & L CHW R 5 72
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3-3 R
3-3-1 BEER

FEFT AR IEFH 13 87 4 CTH o e, FlnD UL 66 5T, HIE46 ¥ (52.8%). 2tk 41

(A7 1%) TH o7z, JRFEPATRIZHLEIMBADR 454 (51.7%) TZDHNFRIZ KIS A B
274 (31.0%). HBA22 164 (18.4%). HENAB L UEBRARZNEN 14 (1.2%)
7Eotze MEAAIL 42 % (48.3%) TZOHNFIZIEFRY v ) v o5l 12 4 (13.8%).
R F VY VoD 24 (23%) . HRMEEHED 8 4 (9.2%). HIMEA 13 4 (15.0%).
Z DM 74 (81%) THot-, MFEEAR L DEEH 824 (94.3%) THYH, PSIZ 02
794 (91.0%). 12334 (3.5%). 22354 (5.8%) TH o7z, WiRMEAEIZIIEMWED &
KRE@EBT S Z & lddeh o, FEFRAER OB ICBL T, 84 (9.2%) DEHT
AT, 17 % (20%) DEFTHEENKT. 214 (24%) DEETRIFEELR AL
N7z (Table.10), EAEHAL Y X viconT, H{LERI A FOLFOX (13 4). S-1+> %
775 v (104). FOLFIRI (54) %% < | IMiE2SA B L TiZ R-CHOP 728 4 472 5 7z,
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Table 10. Background of patients (n=87).

Median age, years 66
Range (19-91)
Gender Meale (%) 46 (53)
Female (%) 41@7)
Cancer type Gastrointestinal cancer (n=45, 51.7%)
n%)
Colorectal 27 (31)
Gastric 16 (18)
Esophageal 1(1.2)
Pancreatic 1(12)

Hematological cancer (n=42, 48.3%)

n%)

Leukemia (%) 13 (15)

Non-Hodgkin lymphoma (%) 12(14)

Multiple Myeloma (%) 8(92)

Hodgkin lymphoma (%) 2(23)

Other (%) 7@1)

Drinking history (no), n (%) No (%) 82 (94)
ECOG Perfomance Status, n (%) 0(%) 79 (91)
1(%) 3(3.5)

2(%) 5(5.8)

Median (interquartile range)

Body mass index (kg/m 2) 21.6(18.7 -24.3)

Median (interquartile range)

Laboratory parameter

Aspartate aminotransferase (IU/L) 22(18 -31)

Alanine aminotransferase (IU/L) 16 (11 -27)
0.5(0.4 -0.7)

Total bilirubin (mg/dl)

Serum creatinine (mg/dL) 0.77 (0.60 -0.92)

White blood cell count (10 2/uL) 476 (342 -72.1)

Red blood cell count (10 4/uL) 357 (293 -419)

Hemoglobin concentration (g/dL) 10.9(9.3 -12.6)

Serum albumin (g/dL) 3.6(3.3 -4.1)

Serum total protein (g/dL) 6.6(6.0 -7.0)

C-reactive protein (mg/dL) 0.18(0.05 -1.19)

Serum sodium level (MEg/L) 141 (139 -142)

Serum calcium level (mg/dL) 9.0 (8.7 -94)
Serum thiamine level (ng/mL) 23(19 -31)
Range
Serumvitamin B 12level (pg/mL) 92->1500
Serum folic acid level (hg/mL) 1.7->22
54 (62)

History of pretreatment (yes), n (%)

Neuropsychiatric symptoms, yes: 39 (44.8%)

(yes), n (%)

Cognitive decline (%) 8(9.2)
Attention decline (%) 17 (20)
21(24)

Mood disorder (%)
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3-3-2 EMERRER I Y X 7 BT DT

44 8% DEFITH VT, KHERIERBIELSRIEL ., 77 3 VESHEHEED 24ng/mL LA
T, K RER A 0 U 2 7 7 & LT & 4172 (odds ratio = 0.040, 95% CI: 0.010-
0.163,p<0.001), %, HER. MIF7 A 73 i, MIGERE, M e 2 2 v Brofl. X
JEEE. PS. BMI. I3 F bV w7 Afli, MEA LY MEIZEE R Y R Z7FTL LTl h
oz, B, RFFRICE VT, BRI N EHHRAERIZ WE &R & EME2ErTEED
b DIE7d - 7= (Table 11.),

Table 11. Multivariable analysis for risk factor of neuropsychiatric symptoms (including factors
with p < 0.2 in univariate analysis).

Variable Univariate analysis Multivariate analysis
95% Cl for OR
P value P value OR Lower Upper
Serum thiamine (<24 ng/mL) <0.001 < 0.001 0.009 0.001 0.092
Age (>65) 0.098 0.086 3.540 0.837 15.00
Serum albumin (4.1 mg/dL) 0.106 0.180 0.415 0.114  1.500
Serum sodium (<139 mEqg/L) 0.024 0.150 0.261 0.042 1.630
Serum calcium (<8.8 mg/dL) 0.361
Body mass index (<22 kg/m ?) 0.667
Serum vitamin B 12 (<180 pg/mL) 1.000
Gender 0.523
Serum folic acid (<4.1 ng/mL) 0.361

Abbreviations: ClI, confidence interval; OR, Odds ratio
Factors with p < 0.2 in the univariate analysis were used as explanatory variables to perform

multivariate analysis.

3-3-3 MBIk OB L INEF 7 I v ELE OMHEE
VARV ABIE ) VUV ARV RAB LR T, ETF T I VEPEEIEWIERE o 72
(The thiamine serum levels: 18 (12-42) ng/mL vs 28 (11-96) ng/mL, p=0.001) (Figure 9.),
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Figure 9. Relationship between the presence of neuropsychiatric symptoms and serum
thiamine levels. Cognitive impairment, attention impairment, and mood disorder are classified
as neuropsychiatric symptoms. The Mann-Whitney U-test was used for analysis. The serum

thiamine levels were 28 (11-96) ng/mL (absence of neuropsychiatric symptoms) and 18 (12-

(n=39)

42) ng/mL (presence of neuropsychiatric symptoms).

3-3-4 BAALERESFIRMEOBIEHE O ST

MiEF 7 I VEOETICBE L 5 2 23 AALFREEFFMERIER <5 2 Bl WErk, SR
k. THIIZETOZ7 L — FAbETENZEN, 33.5%. 11.5%. 28.7%. 92%ThHhH, /'L
—F2MU EnznZi 3.5%. 0.0%. 3.4%. 0.0%TH -7 (Table 12.),

Table 12. Chemotherapy-induced adverse events.

Adverse events

Grade (%)

1 2 3
Nausea 30.0 3.5 0.0
Vomiting 11.5 0.0 0.0
Anorexia 25.3 3.4 0.0
Diarrhea 9.2 0.0 1.2

Adverse events were evaluated by CTCAE version 4.0.
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3-3-5 HiBAEOEBEICL2F7 I VIETEROHB
L AR Y ZBEDIMEF 7 3 VHIFHEE DO 24ng/mL Kiii TH - 7-8BE 36 LB RICD
WTHEILZE 2 A, 5-FU 21327 ud 277 I FBL YA VICE TN B0 E% i
fILCwEFIX 224 (61.1%) THho7z, 5-FU, ¥ 27 uF2 77 IFEREDBLY A VE
Fhi L 72 BERE (BFU #F; n=41/CPAHf; n=14) ICH VT, ZNOHLEEET VLY AV EE
Jiti L 72 B EEE (non-5FU #f; n=4/non-CPA #f;n=28) L DIliliEF 7 I VEDOELKE 7
NHE L7z 25, 5-FU i3 non-5-FU B & L L CliEF 7 3 VDR B E EICK
L. CPA b [HERIC non-CPA B & Lk L CIiEF 7 I VHOZ{LE BN ERICK N L /2
GH{L#sas A 2 BFU #E vs non-5FU #¥; 44.1 (0.0-88.2) % vs 8.5 (7.4-15.0) %, p=0.014. IfiL
A A CPARE vs non-CPA #; 43.7 (6.3-93.6) % vs 28.9 (0.0-63.3) %, p=0.005, Mann-
Whitney U-test) (Figure 10.),
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Figure 10-a. Relationship between the use/non-use of fluoropyrimidine and decrease rate of
serum thiamine levels in gastrointestinal cancer. The Mann-Whitney U-test was used for
analysis. The mean thiamine serum levels were 44.1 (0.0-88.2) % (use of fluoropyrimidine)
and 8.5 (7.4-15.0) % (non-use of fluoropyrimidine).
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Figure 10-b. Relationship between the use/non-use of cyclophosphamide and decrease rate
of serum thiamine levels in hematological cancer. The Mann-Whitney U-test was used for
analysis. The mean thiamine serum levels were 43.7 (6.3-93.6) % (use of cyclophosphamide)
and 28.9 (0.0-63.3) % (non-use of cyclophosphamide).

3-3-6 #IEMLFEEFBREOIMEF 7 I VEOHER & EfFHRER O ¥ R EEE

laL AR BAA R s 2> & L EIAM I 7 7 3 VHDSHIE X U, AEHRER 0 £ = &
VY IBMINT T EFA—TBEDOY T2y MEN GYLEEA 10 4. MR A 19
2) T BT, W s AR R I B TUE, FIEHE SRR S 0 & O EFE
CHERT T I VEBIZHR O N o 7o KEMHIEER O FEBUEEE X, ¥R 2ekBlin 2>
b BIEIHR O RGBT H 5 17-20 H MO HAM & R L TR o 72, IR DS AL AR
Fx. ALEERA. MEF 7 3 VEIZR 2 KT U, (Lanbiahm s & i L. Bifd
#% 5-8 ETMET 7 I VEAAEREICE T L7 (23.5 + 7.6ng/mL, p = 0.035 vs. 0-week,
Wilcoxon rank sum test), fERIREIR O RIS 13 1-4 HH 23 0B ¥ 7213 5 BLARE & b
WL CHEEE A 0> o 72 (Figure 11.), BIC, FEHRERZ R L, 7— 2 RO R WEHE 13
ZUTIRE L CHRET 21T o 724550, LB AEE (n=5) I<F\» TIdfb B ERA® 24 8
BiICIiFEF 7 2 SR OIET (17.6+2.1ng/mL) L. 4 % (80.0%) @ H#E 75 20-24
IR IR 2 FIE L 72, MDA B (n=8) IC B\ Tid, L BRkBIA 4 B
HFT I VSR DIET (19.3 £ 6.8ng/mL) L. 2HEF CRIKIICORE AR 03 FIE L
7= (Figure 12.),
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Figure 11-a. Changes in serum thiamine levels and frequency of neuropsychiatric symptoms
after chemotherapy in gastrointestinal cancer patients. Sub-analysis in chemotherapy-naive
patients. The Wilcoxon rank sum test was used for analysis of changes in serum thiamine
levels. There was no significant difference with 0 week at each point. Each bar means

frequency of neuropsychiatric symptoms at each point.
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Figure 11-b. Changes in serum thiamine levels and frequency of neuropsychiatric symptoms
after chemotherapy in hematological cancer patients. Sub-analysis in chemotherapy-naive
patients. The Wilcoxon rank sum test was used for analysis of changes in serum thiamine
levels. *p = 0.035 vs 0 week. Each bar means frequency of neuropsychiatric symptoms at
each point.
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Figure 12-a. Changes in serum thiamine levels and frequency of neuropsychiatric symptoms
after chemotherapy in gastrointestinal cancer patients with neuropsychiatric symptoms. Sub-
analysis in chemotherapy-naive patients. Each bar means frequency of neuropsychiatric
symptoms at each point.
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Figure 12-b. Changes in serum thiamine levels and frequency of neuropsychiatric symptoms
after chemotherapy in hematological cancer patients with neuropsychiatric symptoms. Sub-
analysis in chemotherapy-naive patients. Each bar means frequency of neuropsychiatric
symptoms at each point.
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3-3-7 EHAEF T I VEAIC X o T, FBHRRER OZBH L WEZED 72 4 FEH

KIGH A BRASFIEEBEE, F 2% v Y Vsl D 4 EH| D F7 3 v RZ (15-22ng/mL)
I X 2 REHIEEIR 2358 b Lz FEFNC N L <, (K& F 7 I v (75-100mg/day) DHfirEss
FEh S N FER, & TORERIT. FliFEk 15 HUAPNICE SRR odE & | g F
7 IVED ERAAA LN (Table.13), Zad. MRWIFHIC T 7 I v AT S 7 ER 1%
FEAEHDOARTH o 77,

KIG2s A& (Figure 13-a.) icB W Tld, 2ALF#EE (FOLFIRI/Bevacizumab) #&7
% & 0 BEEREE, IR E (RolE A - Ao Ll T ERoREE e D) 22 LT,
5-FU #FRMEDE T vE = TIEAR b 7225, 7 v E = THIZIEHE (39 ug/dL) TH b |
BREME D IEH CTH o7z (MEF MY 7 L4l : 137mEg/L. MiEH v > v 2.4 : 9.1 mg/dL) .
PHE CT ot i Bk 7 <L 77 I v BIEE MR 2 8D v, T 7 I VEOHIE &
FHX D F7 v 100mg/day OFEARER 235G T iz, BH XY ERITEHICSEL .,
3HFBICHINAIMEF 7 2 VEORKE (15ng/mL) X 0., 77 I v BERE e IR %
CEEI W L T o7z, Tad, MEIRSGERDMFLL T3 HIC 1 BT vyE=Tfl, EFED
HIERTb 0, BEEEZET 223 hdotz, 77 I VKA. day12 iIcB 1T 3
MEF7 I VEPEHICLE L2720, 77 2 v ozl 2 DA, B8 R e
ReBT 22 Lldhhot, b, fHHFE (Truvey) KiEF7 I Vv EIETI2E5
A, F 7 IDEERER % B3 2 AN 70 o 72,

H2aADEE (Figure 13-b.) IZF T ix, Tegafur/gimeracil/oteracil (S-1)+ Trastuzumab
+ Oxaliplatin JEiEHICEREF 7 3 VKT & & I, —HF R iR = % 5L L 72JERI < H
5, BERGELY THOo 2 icEnsgz, RUBESE 223520352 LolREEX
F. 7 vE=TE L EE CT O E., RONNXGRAE R 7 — 0V OMAEMT b7, fE R,
T VvEZTE (42ug/dL) &, BHE CT O ICEE 137 < . BERIXGEAYER 7 —
DFEFIIRIVEDEEDN D 2T (9 ) THh oz, BALFEEFRMEEERSR L LT,
L —F 3 DTHAZREL TCWA-OEREOWRZTo-e A, BRIz (I7E
F b U 7 L 139mEqg/L, IfiE A > 7 L 8.8mg/dL) ., T 7 I v EH @RS EAER D 5
WIZX 0, IMiEFT S vESHIE SN, FIH X Y 7 V20 F 7 2 v 75mglday DT A3 B4R
INTz, fRiC, FRMBREE IR~ B L. 77 I vHliFhth#E day15 i TEAIGEHYE
AT —NDRaTIFIEFME (22 5) K CchE LA, EFT I VEEH XY 3 HiZC
Bl O 20 & 7n o 22 HIERS R (22ng/mL) X 0| BT 7 I VK TIC X 5 — KR 72 s A el S
FE DB L o7z, Z DTk, 15 HEIOEHET 7 I vROMRA TN, 77 I ViR
HIE% D BE IRAMSREREZ RT3 L AR L 2, bk, JFHASE (BMERR. 5A
FELAD i T 7 2 v 2T 218 2570, F 72 ek 2 29 2 8F 13 7 5 72,

%A BEE SR E (Figure 13-c.) 1B L Tid, FEE A 2 NARRTE W & BIEFICR4 3 &
NZTTARRICE Y, FEIMET OHE & 72 o 72, TR L. BRSO bR ik 13 7
L B ZafRIIC X 0 BIRE RE AR WESER I N Tz, IEF T 3 v Eo ks
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CEWT, MEF7 I VEOBEEKT (22ng/imL) 22 L Cwiz7zo, BEF7 I VK TIC
X BN REIR b N7z 7z o KHEF 7 1 v (75mglday) DOHiiFE GG X 17z,
kR, RET Fe T 7 v AMRRLAICUEE L, IRE I XoWEIR 7 HUWNIC AL & o
oo T 7o, BAALFEEFRERER O 2L 7 7 TICo T H FHAREN A O iz 2 L
BRI X VG I NI, DR, AEMERER SRS 2 2 i3 Aa L, MiET 7 2 Vi deE

(163ng/mL) L7223, F7 I v OMiFIIMkFE S iz, Z 0 d KiffiER o F8 1 75 <
Rl L7z, b, FHE (TREY) v, Toauvvey, 7yr7aen) KEFT I v &K
TR EA A IIEMRIER 2 B9 2 FAd 7D o 7

T F ) vosfER#E (Figure 13-d) ICBIL Tix, ABed. H#ERTICH T 28 DR
LREE  BITHPME S N7z, BERATE B, FEE O PRI 7 < ERZ
PIMIC X 0 BRERER R CERHER I LT, iFEF T 2 VEO TR ICE VT, [
HFT I VEOET (17ng/mL) 22 L Cwizzo, F7 3 R FIC X 2 BEER R
BEEbN 720, KHEF 7 I v (75mglday) DHIFEABME X 7z, HiFEhlaR. &S -
BITEHNIED IR RY, F7 I Vit day9 i<, MEFF 7 I VEOERH R LGE

(148ng/mL) %587, UK, BE - BITHAZ ED TAEHHRER X 2 SRR L 727290,
day29 I CTF7 I voRiFirPi I, OB KEHMREROFERIAIBAL, &
B.HHE (A7 7 A bFH Y= PIAXANTV L, Tyzubl) KEFTIvE
T 152384, & 72 1R MHREIR 2 29 2 AL e h o 7,

Table 13. Cases of remarkable improvement in neuropsychiatric symptoms after thiamine

administration in patients with thiamine decline.

Patient

Neuropsychiatric symptoms

Thiamine administration

Changes in thiamine serum levels

63/F
Sigmoid colon
cancer

Sudden loss of consciousness and
short-term memory impairment.

Thiamine 100mg/day,
intravenously for 12 days

15ng/mL to 241ng/mL

74/M
Gastric cancer

Rapid cognitive decline and memory
impairment.

Fursulthiamine 75mg/day, orally
for 15 days

22ng/mL to 109ng/mL

62/M Multiple medication errors due to Thiamine 75mg/day, orally for 22 15ng/mL to 163ng/mL
Multiple markedly reduced adherence and days
Myeloma lack of understanding of

chemotherapy.
77IM Repeated acts of violence. Thiamine 75mg/day, orally for 29 17ng/mL to 148ng/mL
Hodgkin days
lymphoma
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Amlodipine 5mg/day

Thiamine 100mg/day, intravenously

Medication

@ FOLFIRI/ Bevacizumab

Grade 1
Diarrhea ~—"\————_

Grade 1
Anorexia ——  — — — ——

Adverse events

15ng/mL @ 241ng/mLe

@ Serum thiamine concn. (ng/mL)

short-term memory impairment. ADL improve.

Sudden loss of consciousness and Consciousnessand memory impairment clearly improve.

Q—

Neuropsychiatric symptoms

L) T 1 1 L)
-10 -5 0 5 10
Days before and after admission (day)

T 1
15 20

Figure 13-a. Cases of remarkable improvement in neuropsychiatric symptoms after thiamine

administration in patients with thiamine decline. Case 1. 63-year-old female sigmoid colon

cancer. Adverse events were evaluated by CTCAE version 4.0.

@ Trastuzumab 225mg/body
= {1 Oxaliplatin 130mg/body 2000ml/day
‘§ Hydration | 500ml/day
é Fursulthiamine [ 75mg/day |
Lactobacillus Products | 60mg/day |
Tegafur gimeracil oteracil (S-1) [ 80mg/day
[2]
E %z/ﬁade 4 Diarrhea
2
& | Grade1
i)
[ Anorexia
Rl
< Grade 1
‘ 22ng/imL® 109ng/mL@®

@ Serum thiamine concn. (ng/mL)

Episode for Impairment of
short-term memory from
his family

=

Cognitive level clearly
improve. ADLimprove

1 L} L]
-10 -5 0 5 10
Days before and after admission (day)

Neuropsychiatric symptoms

Figure 13-b. Cases of remarkable improvement in neuropsychiatric symptoms after thiamine

administration in patients with thiamine decline. Case 2. 74-year-old male gastric colon

cancer. Adverse events were evaluated by CTCAE version 4.0.
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ki [ Aciclovir 200mg/day |
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= .
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Figure 13-c. Cases of remarkable improvement in neuropsychiatric symptoms after thiamine
administration in patients with thiamine decline. Case 3. 62-year-old male multiple myeloma.

Adverse events were evaluated by CTCAE version 4.0.
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Figure 13-d. Cases of remarkable improvement in neuropsychiatric symptoms after thiamine
administration in patients with thiamine decline. Case 4. 77-year-old male hodgkin lymphoma.

Adverse events were evaluated by CTCAE version 4.0.
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