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HE}Y Bo= 1930d tiol] &elAdwld <l xF(antipernicious anemia factor)® %

A aL(Andres et al, 2013), AWolA wWEZurS$o] a8 A8 Z83to] DNA

Aol W ast Y

rﬁ
i

i)
0_|.4

R E!
2= vl o g7 de A dot(Nielsen ef al, 2012). webx A Al 7
) & ol+Al  HlE (megaloblastic anemia), A7 Al 4%  ZH3H(demyelination
central nervous disease), &4 7|5 Holl(gastrointestinal dysfunction), &<
TS FEeleE Aoz e o (Nielsen er al,
2012), °l¥3st ARSS datr] S HHowm FAir o] & H tHCarmel,
2011).
a2y, HEY B EHHANE A3 dxtolA odd EF HER B Tl
AEs A7 AAx A BEAH(Chiche et al 2008). Arendt?} Nexo?] -
(Arendt & Nexo, 2012)9 4= B e} By #HALS A3k skxte] vlepwl B 5
FTho| wWE ¥ ASa(<200 pmol/L, 271 pg/mL) 245% (n=200), 7
(200-600 pmol/L, 271-813 pg/mL) 24.5% (n=200), v (601-1000 pmol/L, 814-1355
pg/mL) 266% (n=217), 2s"(>1000 pmol/L, 1355 pg/mlL) 24.4% (n=199)°.=2 ¥
2931, Deneuville 52 A7 (Deneuville et al, 2009) 4= BIEFR] By, dHHA}L
= Al 37028 9 $A; 5, 12.0%9] A 4 (>820 pg/ml) A Bl WHHE,
10.4%2] Aol A A3H<IZ0 pg/mL) A27AS XYY T3k carmel 52 AT
(Carmel et al, 2001)o X% 6702 AAMA &, HIEIY Bpo A5 (>664 pmol/L,
900 pg/mL)S Hol= A= 14%0 Dol W AstE Hol=(< 185 pmol/L,
251 pg/mL) &A= 7.6%°] &35
AA7HA EF BIER B dsol 984 ouje st dow dd A A
oA @ou HT EF HEW Bp £ Ao S #uEAde] F
T Qv @F HEY Bpel e o gAeA 18 o w8 Nlkw #EE
3, Aolek Ao A= 298 v =& HlxE g B2yt (Deneuville et al, 2009). &
5 &35 HIEH Bpol Aol ¢ A dddvs A7 Rk Al €%
HIE}Y] By, 0] 100 pmol/L (136 pg/mL) 455 A€ & f1g=7F 1.104)
(95% CI: 1.01-1.19, p=0.002) F7}3tHHCollin et al, 2010). =g+ dZF H]EFT By,
Fooll WE 1d ol T kel ik FEst B B FaA o]l

(infertility), %3 (vitiligo)
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(200-600 pmol/L. (271-813 pg/mL)°lAl+= 2.0%1 ¥k, 600-800 pmol/L. (813-1084
pg/mL) wolA 3.4, 800 pmol/L (1084 pg/mL)< Z¥ste oA 6628 =4 U
EFutth(Adrent et al, 2013). 3, €% HIEW Bprt Aedd «(>1200 pmol/L,
1626 pg/mL)¥ LA &2 o) 670d ol T kel e w3 T =
77k 151 (95% CI: 104-21.2)3% 5.0 (95% CI: 4.7-53)2. = *olE& EAHRyg et
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ATH
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2 g o B dF dFe 9 K840l ¥e Ao s, ¥ Ao
A 8% dEE B, FEd B 139 84 4F o3 2% 3G 4G 3o
FsAe Aol wehe Byt 93 BE dF 43 AEAA 24 A o)

At

A stgon], g Bl e BAL Zriste] HEE By FEo oE 99

g wasu s Ak



Hr

B!
No

oF #dH

5!‘
o we} A<Ea-(>911 pg/mL)

PN
T

12

B

1

v
Iy

] e}

[e)

= =2

g% WE Bpel el o #Ae o

b B

T
4 (211-911 pg/mL)e= 1}

°

3

o

=
3

Aol A
Al

=

g5 Y EY B
AT,
AT It

)
=

ol

_Z#O

1

1
)

9

b1 9
o 7

-
T

°

oF

ghol

o
A9 (decile) & 1}

=1
N

BAS vEY By £330 wel 219 (quintile)

it

st
oF

~
UO

7t 2

Ay A
3t

A

=

o5

ke
T

o

=
-

HIE BpZb A
HEFY By ol wel AE91(T1 <489

==
K3

|

ko=
=

=

=

37}

A}l M

oF
=

3 WlEFY By

9

Ao] 4]

571 9

ol
=
S

SEN

-

1 20 %18

-

o]
A -

o

o~
T

ki3

2

bl et

5|

= A3

iz
e
ZO

)

Do
B

N
‘mo

=K

‘?4

=]
o

tel WIERd By

IS

) AR Al
)

[

0

Al

[e)

b1 9

9

o}

o}
vitamin Bj»/C-reactive protein

]

o
hE

=
3t

AF % A

=
-

kato] A3
C-reactive protein (CRP)ol| W& A& X4

oF
=

ol
=

=1

= 7|E9

] o
- —

}‘
index (BCI)

(quartile)

7



<

H]E}Y] By

ki3

she] A @l

712 el %

o ¥aAd

2AbH o,

KN
=

k)

R

Zl

oF

o

Tt

2

1

B

1

AE tgo e

KeX
=

%k 238 7]7HTime to progression)

o



!

1

&}



2.1. ¥ &% By

2.1.1. 715 3 WA

HEFY Bp= 929 d (pyrimidines)#+ 37 H (purines) 4 #go] Zagh wEed
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HIEFY By, 2w A2l transcobalamin (TC)E TC 13} TC III (haptocorin, HC)
2 TC I, 7 74 E#/= dxzdct. @ &9 vyl B 80%% HCOl 2 &3t
of &&shal, 20%= TC 1ol Adfste] =83tk HCE= R-binderghal= =™ 60
kD o] Bd= F2 J4, 9 29, 357 3 2548 AxddAs d4€. TC I

2 F2 13 4357 27 AXoM FAEC. giF-Eeo] wEd
Byt HCOl Agsto] s&kapA|nt, gt e F % Ha3 22089 F5 TC
7} 233, holo-TC II (H]EFY Byp,-TC II binding complex)?] &Foll& AlX
xHeY 54 TC +&A7F dastvh(Hall, 1977, Ermens et al, 2003; Morkbak et

Agude] &2 g HEY Bpe A¥S F8 wjAdE L, dnkdgow gF

3 pg BEIF 2AM FHEY, FhHeR AT Al

rigt

(enterohepatic
recirculation) & &3] AFTFEE A2 dHA i, WA o= o] F mg 7HEF
o] AA=E o] tH(Adrent & Nexo, 2013; Ermens et al 2003). ©]A+e] H]E By
A2 & 17l 2-19] YER AT



food intake

TISSUES l

protein
B i digestion
TCII fb' HC - Cbl l STOMACH
f Cbl
—IF
]
Chl storage b 4
e Chl
LIVER K
BILE
TC I1-Cbl
A /
PORTAL CIRCULATION v
L9 W Cbl ——4 IF - Cbi
e INTESTINE

Figure 2-1. Scheme of the most important pathways of
vitamin B, uptake, transport and accumulation in the luman
body (Ermens et al, 2003)

TC 1II, transcobalamin II; Cbl, cobalamin, vitamin Bis; IF, intrinsic factor;
HC. haptocorin
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& HEH B 9% = A4 oz Adosta 3l

Schwettmann¥ Berbu®] <7+(Schwettmann & Berbu, 2015914 & 133-595
pmol/L  (180-806 pg/mL), Arendt ¢ <7 (Arendt et al, 2013)° 4+ 200-600
pmol/L (271-813 pg/mL), Bor &2 A7 (Bor et al, 2006)° 4= 130-670 pmol/L
(176-908 pg/mL)E ©]7%#¢] HIEY Bpe d35 22 AHosta low, 1 9
Deneuville 52| -7+ (Deneuville et al 2009)°) 4= 180-820 pg/mL, Chiche 52
A 7 (Chiche et al 2008)°A4 & 200-950 pg/mL, Carmel 52 <4 (Carmel et al,
2001)°ll A += 185-664 pmol/L (251-900 pg/mL)= Zt7z}e] Agtmith &5 HEFY By
o] AR FEL Aol7k AATHE 2-1).

tuk ol AL AR dF v E g JIEAola, e YgulE zk= Vs

=~
gre ohrh etHel o 2 wlEw By Eghe wEw By 29F A9

EHos AFHdoy, dAZA FdE 7E(gold standard)> gl GEiolth
(Snow, 1999; Lindenbaum et a/, 1990). Snow<2] ¢ 5-(Snow, 1999)] W =W I

HIERR By 0] 100 pg/mL ol&tell A BIEY] B, Aol sk do] Solx
7F 90% A== =4 yElyk oy Matchar 59 97 (Matchar et al, 1994)°] w=
A, g Ae @2 g uge] dxe] Fg dF Bp SAHS Sl HEwW By 29
= Adets AL Solkrt vty webd dAA) HEY B Ao did dd
methylmalonic acid, homocysteine®} 72 HE}Y By, 23 Al AL o2 Q13514
s7het= ATAE A SAHSY, TFHoE mFo] HAwste wEt
(Solomon, 2012; Andrés et al, 2013). v}it, o]& AW3t7] 918 5 HEpnl B9
A A FE2 250-300 pg/mL HE=Z oj7do] Ropxar Ath(Klee, 2000). =3 dF H]
Bt B 0l 400 pg/mL olstell A @& o] gzt Ayt ##E i, DNA
A A Seba (uracil) @ W o] Z713ke] 400 pe/mL ©]4+e] HEM By, £2< &
A7 E HasteE dF A7 A oY (Fenech er al, 1997, Kapiszewska et
al, 2005), A& AEAAL fle dHolth &H, 9TAQl o E zte= &

<
1 B 5o At dsiMs dAZA Ad Bbh gler, & a4 e
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Table 2-1. Reference range of serum vitamin Biq

Lower limit (pg/mL)

Upper limit (pg/mL)

References

180
271
180
200
176
251

806
813
820
950
908
900

Schwettmann & Berbu, 2015

Arendt et al 2013
Deneuville et al, 2009
Chiche et al, 2008
Bor et al, 2006
Carmel et al, 2001
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2.1.3. €% HER B 43 #dd 7A

HIERRD Bpol ds 712 obA7bA Sdekx] god, theel 71xdel FastA
dhe Ao Qg 53 HEY Bpe 23Ewdd A3sids welvt o

5tE Ao A (clearance?] A3l TC M9 % =9 S7l= 3% HEN Bpel <
291 ZrAl A A HA

SEEo AW FE7F A4S Ut 538 % AACd o HC 2 TC I 94

< 7FHhyperleukocytosis)oll &J&] HC7F 571 4 2l
o 5) AE Wl EF HEH Bpol F57F AR AoR Hadte] 5 HEW By
Fvol s F Utk €% HET Bpd 3 Fa3 79E s+ HCY 57t
2 " g Bpo TC [l %2 (attachment)o] AiHog 7HAa"E 4 Jom Zo
TC I AA 9] 8% (affinity) 7} oA A AEZ ¢to =z HIEY BpE A (delivery)
st 71sol A 2 Ak o] A, EF HEW B vEv FESHANE AlE
ol A vletwl By, 283 22 ZH7E Hol dEed A ZAE doA wHE
o tAke] AFA9l homocysteine®t methylmalonic acid®] % H=7F A5d
T 9o ol 71%% ZAF AH(functional deficiency)® A9 3th(Arendt &
Nexo, 2013; Andres et al, 2013; Chiche et al, 2008, Ermens et al, 2003; Carmel,
1977). o7l 71d& L9 2-20] YEtSdH
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Metabolism of vitamin Pathophysiological and aetiological implications
B12 of high serum cobalamin

Ingestion

Dissociation of vitamin B12
from its carrier proteins

v

Binding to intrinsic factor

l

lieal absorption and entry » Excess intake in B12 (often parenteral)
into bloodstream

l

Binding to transcobalamins

'/ \‘ TCBII(20%) ___, Excess production of TCBs: MPD, neoplasms, liver diseases,
TCB | and Il {80%) (hepatocytes, inflammation, overloading
(granulocyte line) monocytes,

endothelium)
—" Defect in clearance of TCBs: renal failure, anti-TCB antibody
— Congenital deficiency in TCBs

I— & Defect in TCB-B12 affinity

Tissue fixation
Hepatic storage_. Hepatic release of B12 and TCBs: liver disease

Figure 2-2. Metabolism of vitamin Bi2 and pathophysiological correlations
with high serum vitamin Bz (Andrés et al, 2013)
TCB, transcobalamin; MPD, Myeloproliferative Disorders
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214. €% ¥EH Bp A3 #dd 2

ot

H3 HEY Bpo Ao AARAFS] 12-185%° A #zHE ™ (Arendt & Nexo,
2012; Deneuville et al, 2009; Carmel et al, 2001; Chiche et al, 2008), &3] 139},

& o
=

=
N

19k A2

>,

F A 749 sxpol A F2 AFECHAndres et al, 2013;

4
il

[.

’

Arendt & Nexo, 2013).

45 HEN Bt 43t #2ke] 23%0lAM = @ stol M eE AtH(Chiche et al
2008). Deneuville 52 & (Deneuville et a/, 2009)°] w=w &3 vEldl By,
T AEe & FAoA 1.8 ¥ =& HxE #AFH, 53] Ao St =
299 o =2 xR #RHY =3 dF HEE Bpo Aee Mdd, sl
T3 (primary  hypereosinophilic  syndrome, HES), Z3384ol4 =37
(myelodysplastic syndromes)¥ 2> et F 524 HA3E Shxto| A
ZE H(Chiche et al 2008, Schwartz & Bastrup-Madsen, 1968). &3] WA 24
1 & ¥ (chronic myeloid leukemia, CML)2] 4% &% HElY Bp o] AA
o] 10747 Fsdd 4 Qi JAAZFEF F7F5(polycythemia vera, PV)e] 75
o= 30-50% Aol A dF HIERY Bpol dsol #EHY, dF e By &
of A FuAo 3ui7tA AsE F Aok A =545 (Primary
myelofibrosis)®] 79 ¢F 30%¢] FAfellA EZF HEIN Bpol dsol ##HH, 1}
Usab Sl A A Faxe Hd 30ui7bA ¢ € HlER Bpol Aol
HZEH(Andres et al, 2013). 3 A3 Ao A 430 o =2 RIEE T HEW
Biol Aol ##E A (Deneuville et al, 2009), 53] G4 7FdolA 25-40% Y=
2 dF vyl Bpo Asol #EHJ oW (Areekul er al 1977; Hagelskjaer &
Rasmussen, 1992), 1+ 3} At A= 11743t Awe}t vldste] dF HIEN B
Aol #REHAJAAR(Djalali et al, 1983). =3+ AFF3  1HA| EZ L (fibrolamellar
hepatocellular carcinoma, FL-HCC)ollA HE}R] B,9] A% 2 HCE Ao #z
o (Lildballe DL et al, 2011). 1 H}oll &ZF HIER Bpo A5 A4 3 34}
A 279 B w2 WEE ##EE I (Deneuville er al 2009), A A3 3Af A=
HIEFY] Bpo] Aol ®ard vl At (Boudes et al 1990). o]&dt A4 W E nv}
go2 HER By s gk 2w Aol i ¥l 2-3of UERSLT
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High Cbl levels in a patient
not treated with Cbil

Exclude Cbl deficiency
-If relevant measums MMA

If excluded

Look for well documented causes
(Table 1)

If excluded

Look for cancer
- Haematological diseases
- Solid tumours

If excluded

Look for other causes
-Liver diseases
FRenal dispases

If excluded

Consult a specialist
-If not done at an earlier stage
-Reanalyse after 3—6 months

Figure 2-3. Diagnostic strategy for interpreting unexpected high
cobalamin levels (Arendt & Nexo, 2013)

Chl, cobalamin, vitamin Bj»; MMA, methylmalonic acid; Well-documented
associations are included fibrolaminar hepatocellular carcinoma,

autoimmune lymphoproliferative syndrome, chronic myeloid leukaemia
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2.2. Y XA A (Cancer biomarker, cancer-ralated marker)

2.2.1. A9

v == 1B 71 91 (National Institutes of Health)©] Biomarkers Definitions Working
Groupel W=, AAZA S Ao Ag] & Hez A 22 A5 SAd gk

bl g U AREAR ARAow 24 9 Prld & gl Azt F

‘

& FHeA el &4 o|th(Biomarkers Definitions Working Group, 2001).

o] T FTel dlg AAEZARR] FERAAT, T EAE UEUE EF =
2 THY AEFA AT 52 A5 digk d-g)o Ot ARE AFsTE 22
2, 834 £33 FHE(EW BEHE) S8 Al SolA v d52el v

Hayes, 2012; Duffy, 2013). Z&7]°] o< =

¢

j s

T TYEEAARE Mdste AL Wy T AAR FFEAR A I A
| 3] A3E 9Qvh(Makawita & Diamandis, 2010). &4 AFH 1 9= F
Z, "= A E ko (Food and Drug Administration, FDA)2] +<91& Hb

A} o
< HEAQ] TEFEAAE F 220 HERAUE SEEAAE el diR dde
o}

al 1% 2-40) =218} 5t tH(Scatena, 2015).
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Table 2-2. List of FDA-approved protein cancer biomarkers (Scatena.
2015)

Biomarker Specimen Clinical use Cancer type Methodology
AFP Serum Staging Nonseminomatous Immunoassay
Testicular

HGC Serum Staging Testicular Immunoassay

CA 19-9 Serum Monitoring Pancreatic Immunoassay

CA 125 Serum Monitoring Ovarian Immunoassay

CA 153 Serum Monitoring Breast Immunoassay

CA 27.29 Serum Monitoring Breast Immunoassay

CEA Serum Monitoring Colorectal Immunoassay

FDP Serum Monitoring Bladder Immunoassay

HE4 Serum Monitoring Ovarian Immunoassay

PSA Serum Screening Prostate Immunoassay
Monitoring

TG Serum Monitoring Thyroid Immunoassay

EGFR Tissue Prediction Colorectal Immunohistochemistry

KIT Tissue Prediction Gastrointestinal Immunohistochemistry

ER and PR Tissue Prognosis Breast Immunohistochemistry
Prediction

HER-2 Tissue Prognosis Breast Immunohistochemistry
Prediction

NMP-22 Urine Screening Bladder Immunoassay
Monitoring

BTA Urine Monitoring Bladder Immunoassay

High Urine Monitoring Bladder Immunofluorescence

molecular

CEA and

mucin

AFP, a-fetoprotein;

HGC, Human -chorionic gonadotropin;

CA 19-9, Carbohydrate

antigen 19 - 9; CA-125, Carbohydrate antigen 125; CA 15.3, Carbohydrate antigen 15.3;
CA 27.29, Carbohydrate antigen 27.29; CEA, Carcinoembryonic antigen; FDP,
Fibrin/fibrinogen degradation products; HE4, Human epidermidis protein 4; PSA,
Prostate specific antigen; TG, Thyroglobulin, EGFR, Epidermal growth factor receptor;
KIT, v-kit Hardy-Zuckerman 4 feline sarcoma viral oncogene homolog; ER, Estrogen
receptor; PR, Progesterone receptor; HER-2, v-erb-b2 erythroblastic leukemia viral
oncogene homolog 2; NMP-22, Nuclear matrix protein 22; BTA, Bladder tumor antigen
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Prior to . . . . Post
. Diagnosis After Cancer Diagnosis -
Cancer E . [reatment

Risk Diagnosis Prognosis Pmliﬂtn; Pharmaco- Monitoring
assessment Treatment dynamics Treatment
Response Response

B 2B B 2 2 A

What is a Who has  syiat clinical
patient’s risk of ERmER: outcome is What are the
developing What is the  most likely if  Which therapy doses
caneer in the grade of the  therapy is not s most anticancer HW
Future? cancer? administered?  appropriate? drug ?

Figure 2-4. Potential field of application of a cancer biomarker test
(Scatena, 2015)
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o] AEES Fola & AS MAAZI7] HslA F577] (asymptomatic stage)©ll
1
Lo} 5o|RE 7FAoF sk, HinA| &

I el AF ThsAol Slofok atm, Fode] Tl ddHer AekH 77t

rlo
o

Qe Qe Ae Axe Add Wz

o
ofN

%7] 9+ 2A(detection)stE= A

Py

fd
22

A os HALE 4 glojof

# o] A 7k(lead time)o] Zolok 3tk (Konforte & Diamandis, 2013; Pavlou et al,
2013). Aty A3 FLHEAAZE AAE FU%(germ cell tumor)e]l human
choriogonadotropin  (HCG), %+t % 113kSte] a-fetoprotein (AFP), 1§ Stol
prostate specific antigen (PSA), ©WA %ol carbohydrate antigen 125 (CA 125) &
o] Ab&5 1 9lth(Scatena, 2015).

2) 4% & & A E (Prognostic marker, Monitoring marker)

o & dF Axv o A9 #AA 4 I(natural course)dll X F- Aol B
AdE et gFForA ART s AAsti, AN WIS AAPce
dol iAo} 22 9GS doi(Sawyers, 2008). 1Y, ojw gt oS A F %= NN
Ao Xz AE 43 dF & v glom, ork ojd Al 3} Yot disfA
Ag Ades FEAHOE FHLES “5s oo dF oS A xe FHokg 39
7 A & (overtreatment) & 34 X & (under-treatment) & 9, 7H A A3k
55 WwxEE 5] feiA Fasty, dA@AdgtelA e PSA,  thA Aol A

carcinoembryonic antigen (CEA), #&StellA  carbohydrate antigen 19-9 (CA
19-9), A2 AL AFP, HCG, lactate dehydrogenase (LDH) S©°] &85 i 9l

tH(Duffy & Crown, 2014). A @7k Be o5 o= 571 AA|HAA T AAF
o]/ &8 7test AL =EH, dA dAddA &8 JdAY EHs] AFEHI
AE A F = AEE T 2-39 YeEFRAC



Table 2-3. Some of the best validated and/or clinically used prognostic
markers in oncology (Duffy & Crown, 2014)

Marker Cancer
PSA Prostate
AFP, HCG, LDH NSGCT
LDH Seminoma
MSI CRC
CEA CRC
uPA and PAI-I Breast
Oncotype Breast
MammaPrint Breast

PSA, prostate specific antigen; AFP, a-fetoprotein, HCG, human choriogonadotropin;
LDH, lactate dehydrogenase; NSGCT, nonseminomatous germ cell tumor; MSI,
Microsatellite instability; CRC, colorectal cancer; CEA, carcinoembryonic antigen; uPA,
urokinase—-type plasminogen activator; PAI-I, uPA type-1 inhibitor
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3) X5 o= AHFE (Predictive marker)

54 ARERYH @27t o535 E 5 ASA W FERE

(

Ex 2 zeAREE FEA FAHA A
$, T2 2759 o]"o] 2™, human epidermal growth factor receptor (HER)
transmembrane receptor tyrosine kinase family2] 3}uQl v-erb-b2 erythroblastic
leukemia viral oncogene homolog-2 (HER-2) <%Alel kel Shajo) A=
trastuzumab (Herceptin®) @} 78 &= 77l E3}% ol w3k K-RAS EAMHo| =
7} & A Aot 32}= cetuximab (Erbitux®) 3 panitumumab (Vectibix®) ¥} 7+
2 ool gyHolw FIAFYAA 48| (epidermal growth factor receptor,

EGFR) EdWolE 71z vlAAE #AY dxe] 49 g =2ZAJA4ESE A& (tyrosine

—_

kinase)E A& + 9= gefitinib (Iressa®), erlotinib (Tarceva® @ #& ok&o
g3 ol tH(Duffy et al, 2011; Simon & Roychowdhury, 2013). ¥ 2-4o &zj <+
Az GEFo)AY &7t A= AR dF ARE AEste] el
4) %¥%34 A E (Pharmacodynamic markers)

Al g okE o] Fa(ekE ®A B A8 WAYUF) W ARE AT
AEZ A 24 tigk 7] aF(kE 24 R A8 7)), A 71H(GdAY A
= A7), skl @Al Al 9] HES-(downstream events)oll tgk xS ¥ F5lA
ol gk Ao G, = oF=o] FF, EHl, AL AAEE 3AHES HUEEh
5

4 Axe wwd Qsksl AZHPIBK-AKT-mTOR Pathway ), AZ 52

o 1©

CAIE A B4 Ax, AEF7] 24 <A, T4 A sHepigenetic
changes) Q14E EFITE FYSIA olel@ FESHH AEE HHS HEUA
ARA T5e ol fEe MY §3L T3 e U W L AF 7

of =85 FvHGainor et al 2014; Guchelaar et al 2014; Sarker &
Workman, 2007; Shapiro et al, 2014).
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Table 2-4. Biological roles of oncological therapy predictive and putative
predictive markers (Deffy et al, 2011)

Biological role of

Marker Malignancy Therapy
marker
ER Breast Hormone Primary target
HER-2 Breast Trastuzumab Primary target
Mutant K-RAS NSCLC Gefitinib, Downstream of primary
Erlotinib target
Mutant K-RAS, Colorectal Cetuximab, Downstream of primary
BRAF, PIK3 PTEN Panitumumab target
MGMT Glioma Alkylating agents DNA repair
ERCC1 NSCLC Platinum agents DNA repair
CYD2D6 Breast Tamoxifen Drug metabolism
TPMT ALL 6-Mercaptopurine Drug metabolism
6-Thioguanine
UGT1A1 Colorectal Irinotecan Drug metabolism

ER, estrogen receptor,
homolog-2; MGMT, methylguanine methyl transferase;

HER-2,

v-erb-b2 erythroblastic

leukemia viral oncogene
TPMT, thiopurine methyl

transferase; ERCC, excision cross complementing; NSCLC, non-small-cell lung cancer;
ALL, acute lymphpblastic leukaemia;, UGT, uridine glucuronyltransferase
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2.2.3. 249 F=(Level of evidence)

9lt}. National

b AlaEm
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=

f_r_L

A
Comprehensive Cancer Network (NCCN)oi A]

=
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A = 4 Atk (Febbo et al 2011; Hayes et al, 1996).
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Table 2-5. Tumor marker utility grading system level of evidence (Hayes
et al, 1996)

Level Interpretation
I Prospective, marker primary objective, well-powered or meta—analysis
II Prospective, marker the secondary objective
III Retrospective, outcomes, multivariate analysis
(most currently published marker studies are level of evidence III)
I\% Retrospective, outcomes, univariate analysis
A% Retrospective, correlation with other marker, no outcomes
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2.3. HIE}Hl B9t el #3 71& o

HIENY BpEs X85t ddeba AL o A (one-carbon metabolism nutrient)+

DAN %4 % DNA <tdAd, dMA Wy, Fd2 ddS =43+ DNA WEst
(methylation)ol] #ojste] Wt Ao] Fa3st IS 712 Aow AZHAHKIim et

al, 2004). wekA WIER Bppol oFe] @Ry} By A3 drgo] ddEof gir

2.3.1. B}l By AFAFH ¢

HERY B/t 238 HEAE H&3te S 10d7ke] Hi 49 dFHe
2 UFrAe o, GACA 55 ug/dE F3}s}o]

Aol W Eo] 1.98 (95% CI: 1.32-2.97)= =4 YESa, 53] o]l& §<d o%F
ol SRS Sls W, STl A HER B BEAE AFSEHA v At
o} vlwste] A H F(nonuser, 0.10-5.00 upg/d, 5.01-25.00 ug/d, 25.01-55.00 wug/d,
>55.00 pg/d)ell wE WSS Z+H7F 1.00 (95% CI 0.61-1.66), 1.32 (95% CI:
0.87-2.01), 1.37 (95% CI: 0.58-3.22), 3.71 (95% CIL. 1.77-774)Z 3 =] w2
7Ve BAFAHp for trend <0.01). &7]13+e] HIERR By, HEAE H&3tE &9
Aol A= w83 23S B, o= BB Bpol iexE AH7F Sdom A%
kol ylA o S 71X+ AR A A (Brasky et al, 2017).

v AFE AHE 3 HEY Bp A4FAEFS L3 E S W(Ql <38 ug/d,

-4.8 pg/d, Q3 >4.8-56 ug/d, Q4 >5.6-7.1 ug/d, Q5 >7.1 ug/d) L2l
U ELS 066 (95% CI 0.39-1.10), 0.78 (95% CI. 0.46-1.33), 1.19 (95% CI
-1.94), 0.88 (95% CIL: 0.54-1.44) 9ol W& EHES Fon g F7HE HolA

E 2o (p for trend 0.64), H2AE L33 F HHALS 7|Foz EIE Y
FHE W(Ql <43 upg/d, Q2 >43-55 upg/d, Q3 >55-72 ug/d, Q4 >7.2-105
ug/d, Q5 >105 ug/d) el YW EL 099 (95% CI 0.69-1.42), 1.20 (95% CI:
0.85-1.70), 0.97 (95% CI: 0.68-1.38), 1.44 (95% CI: 1.02-2.04)= 17} <75kl
wat FonskAl A5stHp for trend 0.03) (Lin et el 2008).

of\r
o

i

[

&,
12

o|\

4L

I
¢

2.3.2. 8% uevl By, &7 <
Hitee] ZEE AT HEY By 47200 -600 pmol/L, 601-800 pmol/L,
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>800 pmol/L)ell w ¢ o] sk 1d ojue] xFst dAHZE A 9 S5

HAAE IFFoAA 7 256 (95% CL 2.47-2.65) 4.89 (95% CI: 4.30-5.54), 8.37
(95% CI: 7.31-955)=2 S 7Fslsdar, kel Z+7; 4.03 (95% CI: 3.75-4.32), 6.82
(95%: 5.08-8.97), 24.14 (95%: 1951-2954)= Z7}stAth v, A9 A=A oAM=
Z+zy 1.04 (95% CIL 0.97-1.12), 1.89 (95% CI: 1.42-2.46), 1.37 (95% CI: 0.84-2.12),
T2 #d oAM= 22 059 (95% CI 1.51-1.67) 1.96 (95% CI: 1.53-2.47) 2.61
(95% CL1.92-347) 2 sZo W& FT7lE HAAFA+= &drh 53] 19 2-5904
g% HER Bp oo WE 1d oo EFst HAneE & B 59 ddd
ol Al 2-10u, HHoA] 4-370| 2 FEo| wE WAH Y FIIE HAFUT
(Arendt et al, 2013). Ryg 59 9+ Ryg et al 2013)o14+= HIEIY By, %5 5%
7} 1200 pmol/LE 7|02 o]stl A9k 23l A¢ 670 ol ¢F HAE
Zkzt 26%, 6.7%%= HER By 85 $E7F =& Afol o dHEo] =4 ey
t}. Collin 9 A7 (Collin et al, 2010)14 &AES HIEHY B sl ol AR
$(Q1 <239 pmol/L, Q2 239-299 pmol/L, Q3 300-376 pmol/L, Q4>376 pmol/L)=
s o Aydskel tigk Al A =7F Qlell Hluste] Q2, Q3, Q4o Z+z}
0.91 (95% CI: 0.74-1.12), 0.99 (95% CI: 0.80-1.22), 1.17 (95% CI: 0.95-1.43)=
7F SV S SUMstE AN S B UH(p for trend 0.06). 121}, Piyathilake
Sel A7 (Piyathilake et al 200944 WEHL By 8F £El 45 A=
2006 pg/mL) Z2#8A &G Aok Haste] AN AWl FS(cervical

intraepithelial neoplasia grade 2 or higher, CIN 2+)°] tgt o =7} 05
(95% CIL 0.2-0.98, p=0.044)= H]EFR] Bp7b =2 ool Hla) 9@ =7t @A ey
o}t Lin 59 A5 (Lin et e/, 2008)9 4], &5 HIEFR] Bl wet xS 239 =

FAS W(Ql <337 pg/mL, Q2 337-414 pg/mlL, Q3 >414-512 pg/mL, Q4
>512-686 pg/mL, Q5 >686 pg/mL) Q13 ®lulgk ek T ES Q2, Q3, Q4, Q5
ol A Zt7F 112 (95% CI 0.80-1.56), 145 (95% CI: 1.03-2.04), 1.23 (95% CIL
0.87-1.72), 129 (95% CI: 0.92-1.82)% Fo& #xddo]l #FHA FdtHp for
trend=0.18). °]e] AHE % 2-6° s+
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— Hematological

==- Smoking- and alcohol-related
---- Hormone-related

-=- Immune-related

SIR (95% ClI)
T

0.5 T 1 1 r 1 L) L)

ff?/ o b & & ,bci‘/ #
Cbl (pmoliL)

Figure 2-5. One-year risk of cancer in groups according to plasma
cobalamin (Cbl) levels in 100 to 200 pmol/L interval (Arendt et al, 2013)
The figure shows the 1-year standardized incidence ratio (SIRs) with corresponding 95%
confidence intervals (Cls: vertical bars) disaggregated according to Cbl levels for
hematological cancer (solid line), smoking—-and alcohol-related cancer (dashed line),
immune-related cancers (dotted/dashed line), and hormone-related cancer (dotted line).
Note the logarithmic scale for standarlized incidence ratio on the y-axis. The horizontal
gray line indicates a standarlized incidence ration of 1. All statistical test were
two-sided.

7 - ; _H E 1_'_” [



Table 2-6. Summary of the association between vitamin Bj; and Cancer

risk

Study

Cancer type

Category

HR/SIR (95% CI)

Oral intake
Brasky et al 2017
Supplement (total)

Lung cancer
Smoker

nonuser
0.10-5.00 pg/d
5.01-25.00 pg/d
25.01-55.00 ug/d
>55.00 ug/d

1 (Ref)

1.32 (0.87-2.01)
0.78 (0.46-1.33)
1.37 (0.58-3.22)
371 (1.77-7.74)

Lin et el 2008
Food

Breast cancer

Q1: <38 ug/d
Q2: >3.8-4.8 ug/d
Q3: >4.8-56 ug/d
Q4: >56-7.1 pg/d
Q5: >7.1 ug/d

1 (Ref)

0.66 (0.39-1.10)
0.78 (0.46-1.33)
1.19 (0.73-1.94)
0.88 (0.54-1.44)

Lin et el, 2008
Supplement (total)

Breast cancer

Ql: <43 ug/d
Q2 >4.3-55 ug/d
Q3: >55-7.2 ug/d
Q4: >7.2-105 ug/d
Q5 >105 ug/d

1 (Ref)

0.99 (0.69-1.42)
0.78 (0.85-1.70)
1.19 (0.68-1.38)
0.88 (1.02-2.04)

Serum levels
Arendt et al, 2013

Smoking and
alcohol-related

cancer
Hematological

cancer

Immune-related

cancer

Hormone-related

200 - 600 pmol/L
601 - 800 pmol/L

>800 pmol/L

200 - 600 pmol/L
601 - 800 pmol/L

>800 pmol/L

200 - 600 pmol/L
601 - 800 pmol/L

>800 pmol/L

200 - 600 pmol/L
601 - 800 pmol/L

>800 pmol/L

2.56 (2.47-2.65)
4.89 (4.30-5.54)

8.37 (7.31-9.55)

4.03 (3.75-4.32)
6.82 (5.08-8.97)

24.14 (19.51-29.54)

1.04 (0.97-1.12)
1.89 (1.42-2.46)

1.37 (0.84-2.12)

159 (1.51-1.67)
1.96 (1.53-2.47)

2.61 (1.92-3.47)

Collin et al, 2010

Prostate cancer

Q1: <239 pmol/L
Q2: 239-299 pmol/L
Q3: 300-376 pmol/L
Q4: >376 pmol/L

1 (Ref)

091 (0.74-1.12)
0.99 (0.80-1.22)
1.17 (0.95-1.43)

Piyathilake et al,
2009

CIN

< 200.6 pg/mL

> 200.6 pg/mL

1 (Ref)

0.5 (0.2-0.98)

Lin et el 2008

Breast cancer

Q1: <337 pg/mL
Q2: 337-414 pg/mL
Q3: >414-512 pg/mL
Q4 >512-686 pg/mL
Q5 >686 pg/mL

1 (Ref)

1.12 (0.80-1.56)
1.45 (1.03-2.04)
1.23 (0.87-1.72)
1.29 (0.92-1.82)

HR, hazard ratio; SIR, standarlized incidence ratio; CI, confidence interval; CIN,
cervical intraepithelial neoplasia
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AuA oz Holghe 9A7t Biksan dFsh B@elrh dolok BAE Eni
JRe B 4P A3 8 APHow G A

fr

&9 A] & (anticancer
therapy) 2} k2] =4F #e] 959 938 Q¥ (supportive care) = A 7f7)<¢l 9
GEfoll BEAl AdEsoF gk dolqt fAbe] A m= AE VIS AT 5
S Y (Folprecht et al, 2008), &AA0 Axz5=2 A3t =2 F2-&(toxic effects)?]
Ak 5= v (Jatol et al, 2010). wERA I o o] FE SAtolAl= HF Y
o] 5S nHste Am eSS AAsoF s (Weeks et al, 1998). Glare 5 A
of mEw o)mzE W) Sxte] AE Tt HiE GHH R o Sk A Eo]

o (Glare et al, 2003), o1& st Fx}o] o Fo st FHA oS5 W} FH A

ol 7o AlgJo g olojx A HtF(Weeks et al 1998). 1z}, F ksl 3shxlof A
TAARA FAARE Aot AL AWAA FARAES L ¢ o=

tHden Daas, 1995).
oF Bkl Aak AE V2 AF S A% AT A wol AT Ak B
o] AAFHEr}t BaFsd sxpe] AE o Frh B a(Kim ef al, 2014), 285

™
L

[¢]
e

(dyspnea), %
7] AL o %
7F B Aog A dvh(Reuben et al, 1988; Caraceni et al, 2000; Bruera et
al, 1992). @3k w3 ZF7F=(leukocytosis), HXET A Z(lymphocytopenia),
C-reactive protein (CRP)9] A5y e Aslers 273 JA] At AE o =9
385 7| % sttp(Maltoni et al, 1997; Frydenberg et al, 2016; Maltoni et al, 2005).

oW ZFZ 4 (cancer—anorexia—cachexia syndrome), &

rl&‘

(delirium), ¢1#] &<l (cognitive failure)$} #& ZFAo] S HA$ 2

agla 9o AuE S AsEd A xE A palliative prognostic score
(PaP), palliative prognostic index (PPDe} 22 <oF 3txlo] A& o= Hr7=+7)
MEEo] AbgE 3 gtk (Mendis et al, 2015; Subramaniam et al, 2015).
o e A dF HER By oo Al g Age AlSdH oAk
ool HuEa glth(Arendt et al, 2012). % WER Bpt w50 A

o] A= H§ 7hsAdol A7l HAew (Arendt & Nexo, 2013), 7kt Fhxje] A

T HIER B ol Ao o SAe 29A g2 Skl Hls| AbdEo] =

Y
rl
I

o

ofN
O
)

il
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& Ao zAEUAHLin et al 2010). £3 dF HEHW BpS A&t o @A)

o] AE AF ARE MEstde Ak AAF(Kelly e al 2007). L2t 7 A

olgt BAE WAoR it AE B ATE sk

etA B A E do] dAle nggt e oz dF wEkw B, £F
£

of e ME RS NG FFH A= 2 B Ao B BID

I
2
N
s
<)
fo
off
!

FE7d s et g 20061 3€F-H 20159 6€ kA Ujedg oF g2 F vF 18
Al olde] HIE By EAHALSE AR do] dAe] KA A AE
Foz sl

HIEFRD By AAFS A8 oF b

o

(n=1,095) M (n=71), H=EZZF(n=57), FF
T(n=41) A= AL nYPst FAE YFo R s, 5 HEY Bp w0
= = T de AY 2 AEAES AT SAH10=203) R 2 ol BIEH
B ARE W SA(RF A SAdtel] 23E)E A sttt ©] F American
Joint Committee on Cancer (AJCC) 7|22 I7], II7] % 7| &Fst= kAt
(n=195)5 A ejetaL IV7iel st dolek gharts g o= &3] aL(n=532), =
1841 W] "EQl AH(n=1), HIEFF] By, A3kE Hele #AH(<211 pg/mL) (n=4)& A <]s}
of F 523Wo] B EeEJrh(ay 3-1). e WE A5 BEE= HL
AE Fa AAE FAgS £t A AT 138 (26.4%), 1HeE, HE e, @

b A 1247(237%), WEAAL FAE 967 (18.4%),

3

ot

H

o
o
Fel

ol
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rr
Y
v
H

o

D)
ol
=
=2
o2
D)
ol
o
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1S
e
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o
ftlo
e
it
ol
ol
rlr
s
Lo
2
riot
L
rlr
w
—
of
[
o)
é\‘f
Ho
%
ks
r [
>

oF A= 16W(320%), FF AR 14WQ7%), AAA & BAE 69(11%) L3
shal SlaL, 7IE dFoRE A% vy S-S (ampullar of vater cancer),
T, AEASt, AL B 449 (84%)0] A AT E A= AEA
iAol VAP EELAdE Sele wol WS JAT(IRB - number:
KHNMCOH 2015-08-004).
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Cancer patients with
serum vitamin By; test
results (n=1,095)

\ J

Solid cancer patients with
serum vitamin By, test
results (n=5926)

Exduded (n=169)
Leukemia (n=71)
Lymphoma (n=57)
Myeloma (n=41)

v

Metastatic solid cancer
patients with serum
vitamin Bi: test results
(n=731)

Excluded (n=195)
Stage I/11/11l {(h=1395)

4

Patients analyzed in the
study (n=523)

Exduded (n=208)

Gastric cancer or
gastrectomy (n=203)

Age <18 [n=1)

Vitamin By; < 211 pg/mL
(n=4)

Figure 3-1. Flow

chart
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3.22. 954 AH

ATk HERE Bpol SAHL HH S o] &3 WHYEA R (immunoassay) 22 ADVIA
Centaur® XP (Siemens Healthcare Diagnostics, Tarrytown, NY, USA)E A}€3}%
o WlER Bpel e sate]l Yl Ao o]folgott Ao <late FE

ol ZHHAS AgolE AT A AE B BEHAT. YA

l‘l[‘

Eastern Cooperative Oncology Group performance status (ECOG PS)& 7|02
37kste] ECOG 2 ol (71Foly A7tEEe 7Hsatt 45 a7 ogde)s &
Zgot AAgE =2 Aol tH(Oken MM et al, 1982). 2 Ao o3 HHo=
FAA Forl HQ3k dAAEE FHEH TFT A4S (chemotherapy-induced
neutropenia) ¢ ¢l 3FA}(absolute neutrophil count <100 cells/ulL, for >7 days)

(Freifeld et al, 2011)+= ¥t A ftorm =z A A4 g5 v = 3kxt

= 7+ A9 siatE A5tk €% creatinine 9] 1.2 mg/mLE X233
A9-E creatinine?d Ao =2 Aottt 3kxte] AEV|ZFE 20154 12€ 31¥9S

o

o
Fog FINAZRIFU ARE Fustel 2Abstginh
3.2.3. 4 £4

BAE Auel o AERS Ao

gl $4E @% g By, 4
pg/mL)el @l throl B A5 546 tg v A%uss] 4%

(St >911 pg/mL, A4t 211-911

Student’s t-tests®, W53 W42 49 Chi-squared testsE Al sttt 7 It
¢ H HIEFY B = H] : , g

AEZRA LS Kaplan-Meier 418 Ald)sta 72 #3F BE7)7Fe] Aol log-rank
trend test® 213t th Kaplan-Meier 418 A A $kAE tjato

=
Fota, HE B 5 2 AE7%d ¥ 71 F U= 2 oF, T Hd
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3hke] 309 olul, 90 ol AlEEl= Hl &R A elst
intervals, CD)= 7FA a1 ZA}FsFS T

AZEAS 91814 Cox vlEl 918 2P AFEste] dia B4 3 opid 24
A&atdar, Aol 3k ¥ X (hazard ratio, HR)E= 95% A& -7 confidence
intervals, CD)2.2 UEHATE Person-times HEMY By AALE A3 E25E
AA Al (date of overall death) £ 20151 12¢€ 31d= Ao, Abd 4
wo| tjdt A= A5 At Cox HldE 918 =9 ®wsE vy

.

S FlEHo
L —

_—

EstE Atk A (female or male), Ho](continuous variable, years), 7Fe] ¥ (yes
or no), ECOG PS (=2 or <2), dAle] &IdA7 ¥ (yes or no), Al WAA A
5 oJX(yes or no), BHAUYHZF oF(yes or no), 44 °IF(yes or no), %

creatinine 59 A<%(> 1.2 mg/dL or < 1.2 mg/dL), &% wvElql B 59 A

o, RFFRE ofF, A offe mE FaEe A

FAAEANNE TR AE0 BE BAL Frsigon, 4 ugt @
Webd 7 Aol fiel mhE FEEAL AASRAL NAE 2L 98 159 of

-

W Z7] Abdo] v s A9 AT S Yo R BEAS Algsn. 8k
theFgk HlERY By ol wE AR
=5 2% (quintile) @ AE¢ (decile)Z Lol A EAS A3 std ).

SZAEA S PASW version 18.0 (SPSS Inc, Chicago, IL, USA)& AF&3t 1, &

do
o
k1
o
ol
odk
oX
o
L

10
ol
ki
D)
=
ful
)
o8
N

AAQ folde FEARL ol pakol 0.068T A& AL TFow A

33. 23 9@ 31
3.3.1. &A79 X

rlol

Salte]l EAS ¥ 3-19 yeERSTh dAl gxke] At HERY B F
1360.8 pg/mL (range: 215-18,540)% o™, FaF 2= 2697 (51.4%), AR SAb=
25473 (48.6%)°] AAJTE FAE9] Hat vol= 5994 (x 12.7)H oW, #H 2(26.4%)
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rE A 9H23.7%), A FH(18.4%) A FE EFEJATH 1He] Wl A=
A} 2227 (42.5%), AALH =7 BEFIHECOS PS>2) #3171 3679 (70.2%)¢] 3E
SgE R, A FAAEE HE FAIE 1608 (30.6%), WA 55 e FAUt
438 (82%)¢] E3ZFE o] AATH T3 FHJYFHREE e FA7F 1349(25.6%), 3
i1, &% creatinine°o] A< 3
SAH>1.2 mg/mL)7F 689 (13.0%) EFHE o] AAT. HIEHY BpZt A4 s whet
Jat 2 3029 (57.7%), et 221 (42.3%) 0] 131 H]E}
W Bpo #H wEE AATAA 5678 pg/mL (range: 215-906), AF<atoll A
24445 pg/mL (range: 923-18540)% ztolE K. TH(p<0.001). A3 Asate
Akl 2 WMWY, AAEYAF dRFGGRE o5, TE o FoA A A2
R, Ao A9 BTl A= et SxF P Bl v A e
TA & A7 7P BATH(p=0.003). =3 te] o] gl #Ae] Ag A
of o] EgH o] ANI(55.2% vs. 33.1%), FAZHA T2 Aol B
ZHECOG =2)7F @Wol E3Hol AN (80.1% vs. 629%), SAFUHIZE W=
A o] A AsaolA o Bol EIFEHO ARNIL(335% vs. 199%), A
oA o wWol xFE o AATHAT.1% vs. 28.8%) (all p<0.001). 17

U, Aar s nxEae Al A" Ao X898, dF creatinine 59 A

ot
x
BY
o
-
r
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ftlo
£

N

ol
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Table 3-1. Patient characteristics according to serum vitamin Bis levels

Normal Blz ngh B12
Total D
Group Group
(n=523) value
(N=302) (N=221)
Vitamin Bz levels 1360.8 567.8 2,444 .5 <0.001
(pg/mL) (215-18,540) (215-906) (923-18,540)

Gender Male 269 (51.4%) 157 (52.0%) 112 (50.7%) 0.768
Female 254 (48.6%) 145 (48.0%) 109 (49.3%)

Age 599 + 127 59.2 + 13.2 609 + 9.8 0.127
Lung cancer 138 (26.4%) 83 (27.5%) 55 (24.9%) 0.003
Hepatobiliary 124 (23.7%) 49 (16.2%) 75 (33.9%)
cancer
Colorectal 96 (18.4%) 65 (21.5%) 31 (14.0%)
cancer
Gynaecological 31 (5.9%) 19 (6.3%) 12 (5.4%)
cancer

Tumor Breast cancer 29 (5.5%) 18 (6.0%) 11 (5.0%)

Origin Head and 25 (4.8%) 18 (6.0%) 7 (3.2%)
neck cancer
Urological 16 (3.2%) 9 (3.0%) 7 (3.2%)
caner
Sarcoma 14 (2.7%) 9 (3.0%) 5 (2.3%)
Neurological 6 (1.1%) 3 (1.0%) 3 (1.4%)
cancer
Others 44 (8.4%) 29 (9.6%) 15 (6.8%)
Hepatocellular 24 (4.6%) 7 (2.3%) 17 (7.7%) <0.001

Liver carcinoma

Lesion Metastasis 198 (37.9%) 93 (30.8%) 105 (47.5%)

None 301 (57.6%) 202 (66.9%) 99 (44.8%)
0-1 156 (29.8%) 112 (37.1%) 44 (19.9%)  <0.001

ECOG PS 2-4 367 (70.2%) 190 (62.9%) 177 (80.1%)

Chemo- Yes 160 (30.6%) 93 (30.8%) 67 (30.3%) 0.907

therapy No 363 (69.4%) 209 (69.2%) 154 (69.7%)

Radio- Yes 43 (8.2%) 28 (9.3%) 15 (6.8%) 0.307

therapy No 480 (91.8%) 274 (90.7%) 206 (93.2%)

Parenteral Yes 134 (25.6%) 60 (19.9%) 74 (335%)  <0.001

Nutrition  No 389 (74.4%) 242 (80.1%) 147 (66.5%)

Infection" Yes 191 (36.5%) 87 (28.8%) 104 (471%)  <0.001
No 332 (63.5%) 215 (71.2%) 117 (563.0%)

.. <1.2 mg/dL 455 (87.0%) 263 (87.1%) 192 (86.9%) 0.944

Creatinine
> 1.2 mg/dL 68 (13.0%) 39 (12.9%) 29 (13.1%)

ECOG PS, Eastern Cooperative Oncology Group Performance status; Values are

presented as n(%) or mean £ SD or range; p values for continuous variables were
obtained by Student independent t-tests;
obtained by Chi-squared tests; UInfection was defined as whether receiving antibiotic

treatment at that time.
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A5 HEW Bpo B s At web xpolvb ATk b= $Ate] ¥
FX7F 20258 + 2183 pg/mL=Z 7Fg =k, I oz A7 (1,896 +
1,130.5 pg/mL), th*27<(1,314.3 + 2347 pg/mL), #H(1,2059 + 1256 pg/mL)
Fo g Edoy FYR03.6 + 759 pg/mL), T4F4(823.1 £ 1086 pg/mL), S
F(739.1 + 1003 pg/mL)¢] 74 ol &= 259 Hir HEY By =7 A4 Fa
2 R Skol AATHH 3-2).
el Wo] fle Aol Huste] ko] WHol e Af, Wit HEY By T
o] FonstA =A YEFRI(1064.8 + 81.1 pg/mL vs. 1660.1 *+ 158.8 pg/ml,
p<0.001), FLARE oA F= A5 st Bol= RlIER B s zols
HAARE SAA o= fFojn A= ZFUrh(1416.2 + 113.8 pg/mL vs. 1089.2 + 78.3
pg/mL, p=0.068). @#AFLFRZE A &+ v = 9 HEY By S A
o] 7} §lo1H(1496.3 + 165.7 pg/mL vs. 12539 + 95.3 pg/mL, p=0.201), 7 °]
R A vaste] 7ol e AfoE HEN B 50 fovd =4 U

EFRETH(1161.5 + 96.2 pg/mL vs. 15859 + 151.2 pg/mlL, p=0.013) (ZL¥ 3-3).
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Serum vitamin B12 levels {pg/mL)

Figure 3-2. Serum vitamin Bis levels according to tumor origin

Values are presented as means *+ standard error; Lung cancer (n=138), Hepatobiliary
cancer (n=124), Colorectal cancer (n=96), Gynaecological cancer (n=31), Breast cancer
(n=29), Head and neck cancer (n=25), Urological cancer (n=16), Sarcoma (n=14) and
Neurological cancer (n=6)
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Figure 3-3. Serum vitamin Bis levels according to liver lesion, concurrent
chemotherapy, parenteral nutrition aid and infection

Values are presented as means * standard error; Liver lesion included hepatocellular
carcinoma or liver metastasis; Infection was defined as whether receiving antibiotic
treatment at that time.; p-value by Student independent t-test; Liver lesion (No, n=301;
Yes, n=222), Concurrent chemotherapy (No, n=363; Yes, n=160), Parenteral nutritional aid
(No, n=389; Yes, n=134) and Infection (No, n=332; Yes, n=191)
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3.3.2. A& 717 &4

5237 9] 2} F, 4707 2] 3A}(89.9%)7F F 45457 person months®] #Z 7] 7F
S AAdEt o, sxtEe] T AEVIRE 34 ol 7 agE 309 AR
2 AdTNA 106% (95% CI 7.3-14.6), s a-olAl 389% (95% CIL 32.6-44.8)
2 Aol7b AMIL(p<0.001), 90¥ AtE Al ABATelA 341% (95% CL
29.5-40.1), s volA 63.8% (95% CI 575-70.6)2 =tolE& HATHp<0.001) (3
3-2).

Kaplan-Meier A& &40 M2, A g7t o AE7|S g 4
ol A ZFzE 51704 (95% CI 4.1-6.1)3F 1.871€(95% CI 14-2.2)= Fu| g o
2 HAH(log-rank p<0.001) (¥ 3-2A). o] Q= AT Td AE 7]
e Aol A 6.87M€E(95% CIi 5.3-84), Fsatoll Al 27M4(95% CI: 1.7-3.7)=
Aol & Kl al(log-rank p<0.001), 7HAel A= dellAe= BdatelA 24702 (95%
CLI. 13-35), AsvdA 11/1€005% CI 08-14)2 HolE R AtH(log-rank
p<0.001) (¥ 3-2B, 3-2C). ko] WHo] fle Aol Ay oot F
G AE7IE 22 61719 (95% CL 4.7-76)% 2.171€(95% CI. 1.2-3.1)Z Aol&

H Sl a(log-rank p<0.001), 7Fe] WwWeo] Q= ATolA Adad Fedte] T
A E7170e 247y 3870k (95% CL 2.6-5.1)% 167014 (95% CLI: 1.1-2.D)= Aol& H

A Hlog-rank p<0.001) (¥ 3-2D, 3-2E). A gd3s}ste 55 w1 XA
XS A T AELS AATAA 4670€(95% CL: 3.7-55), v 1.271€
(95% CIL 0.8-16)%2 z}olE R 3(log-rank p<0.001), dA d3}stawl A=5E
W e Y] S AEES AT H Aol 74709 (95% CL 55-9.4) 3
32714 (95% CIL: 2.1-43)2 =}olE& HAtH(og-rank p=0.001) (¥ 3-2F, 3-2G).

ol

A<
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Table 3-2. 30-day and 90-day mortality according to serum vitamin Big
levels

30-day Mortality 90-day Mortality
(95% CI) (95% CI)
Normal Biz Group 10.6% (7.3-14.6) 34.1% (29.5-40.1)
(n=302)
High B2 Group 38.9% (32.6-44.8) 63.8% (57.5-70.6)
(n=221)

CI, confidence interval
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1.0-
<" "Normal B12 gorup
High B12 group
08—
£
" 06~ ; Median overall survival
'E i Mormal B12 group 5.1 mo (93%CI: 4.1-6.1)
o = High B12 group 1.8 mo (95%Cl; 1.3-2.2)
= | iq Log rank p<0.001
g 04= | %
“ Y ﬂl‘\
% B s
(g : 5 ;
.'t".;_.,...... PO S I
0.0=
| | I I I I
a0 2000 40.00 50.00 80.00 100.00
Time (month)
No. at risk
Normal 302 45 24 9 1
High 221 12 2 0 0

Figure 3-4A. Survival curves according to serum vitamin Bis levels in

all patients

Median overall survivals in Normal By group (211-911 pg/mL) and High Bj; group
(>911 pg/mL) were 5.1 (95% confidence interval [CI]: 4.1-6.1) (mo) and 1.8 (95% CI:

1.4-2.2) (mo) respectively (p<0.001); p-value by log-rank test.
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T:g | ¥ Log rank p<0.001
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Figure 3-4B. Survival curves according to serum vitamin Bis levels in

patients without infection

Median overall survivals in Normal Bi» group (211-911 pg/mL) and High Bi» group

(>911 pg/mL) were 6.8 (95%

confidence interval [CI]: 5.3-8.3) (mo) and 2.7 (95% CI:

1.7-3.7) (mo) respectively (p<0.001); Infection was defined as whether receiving
antibiotic treatment at that time; p-value by log-rank test.
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| =" “Mormal B1 2 group
| THigh B12 group
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:E 06— Median overall survival
o Mormal B12 group 24 mo (83%CI 1.3-3.5)
& High B12 group 1.1 mo (35%CI 0.8-1.4)
T:g Log rank p<0.001
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Figure 3-4C. Survival curves according to serum vitamin Bis levels in
patients with infection

Median overall survivals in Normal Bz group (211-911 pg/mL) and High group (>911
pg/mL) were 2.4 (95% confidence interval [CI]: 1.3-3.5) (mo) and 1.1 (95% CI: 0.8-1.4)
(mo) respectively (p<0.001); Infection was defined as whether receiving antibiotic
treatment at that time; p-value by log-rank test.
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Figure 3-4D. Survival curves according to serum vitamin By levels in

patients without liver lesion

Median overall survivals in Normal Bi» group (211-911 pg/mL) and High Bi» group
(>911 pg/mL) were 6.1 (95% confidence interval [CI]: 4.7-7.6) (mo) and 2.1 (95% CI:
1.2-3.1) (mo), respectively (p<0.001); Liver lesion included hepatocellular carcinoma or

liver metastasis;, p-value by log-rank test.
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T 04- Log rank p<0.001
3 Y
w0 :
.l_-"..l
02— L
* - FE
0.0- )
I i ] i i I
1[s] 20.00 40.00 &0.00 B0.00 100.00
Time (month)
No. at risk
Normal 100 11 4 2 0 0
High 122 5 1 0 0 0

Figure 3-4E. Survival curves according to serum vitamin Bis levels in
patients with liver lesion

Median overall survivals in Normal Bi» group (211-911 pg/mL) and High Bi» group
(>911 pg/mL) were 3.8 (95% confidence interval [CI]: 2.6-5.1) (mo) and 1.6 (95% CI:
1.1-2.1) (mo) respectively (p<0.001); Liver lesion included hepatocellular carcinoma or
liver metastasis; p-value by log-rank test.
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Figure 3-4F. Survival curves according to serum vitamin Bis levels in
patients without concurrent chemotherapy

Median overall survivals in Normal By group (211-911 pg/mL) and High B group
(>911 pg/mL) were 4.6 (95% confidence interval [CI]: 3.7-5.5) (mo) and 1.2 (95% CIL
0.8-1.6) (mo) respectively (p<0.001); p-value by log-rank test.
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Figure 3-4G. Survival curves according to serum vitamin Bz levels in

patients with concurrent chemotherapy

Median overall survivals in Normal Bi» group (211-911 pg/mL) and High Bi» group
(>911 pg/mL) were 7.4 (95% confidence interval [CI]: 55-9.4) (mo) and 3.2 (95% CIL

2.1-4.3) (mo) respectively (p=0.001); p-value by log-rank test.
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Table 3-3. Overall survival times of metastatic cancer patients based on
tumor origin and serum vitamin Bi; levels

Median Overall Survival

Tumor Origin No. of No. of (95% CI) (months) D

deaths subjects Normal Bi High B2 value
group group

Lung cancer 125 138 44 (27-6.1) 2.1 (0.5-3.6) 0.001

Hepatobiliary 122 124 44 (3.5-5.4) 1.2 (0.5-1.9) 0.007

cancer

Colorectal 87 96 5.3 (2.4-81) 1.8 (1.2-2.5) <0.001

cancer

Gynaecological 25 31 11.3 (3.3-19.3) 4.3 (0.0-9.0) 0.078

cancer

Breast cancer 23 29 8.3 (0.0-16.9) 2.5 (0.7-4.4) 0.019

Head and neck 16 25 29.7 (12.7-46.7) 1.7 (1.4-2.0) 0.001

cancer

Urological 13 16 46 (0.0-12.3) 2.1 (1.7-2.4) 0.478

cancer

Sarcoma 12 14 3.3 (0.2-6.4) 1.1 (1.0-1.6) 0.290

Neurological 5 6 8.6 (1.4-15.8) 6.1 (0.0-14.9) 0.786

cancer

Others 41 44 3.3 (1.5-5.2) 1.5 (0.6-2.5) 0.018

p values by log-rank tests
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Table 3-4. Factors influencing overall survival time in metastatic cancer patients

Univariate Multivariate
No. of Person- i i
Variable Analysis Analysis
deaths months HR HR
p value p value
(95%CI) (95%CI)
Gend Female 227 2248.6 0.92 (0.76-1.10) 0.338
ender Male 942 2997.1 1.00 (Ref)
Age 1.01 (1.00-1.02) 0.003
Liver lesion” Yes 211 1426.7 1.53 (1.28-1.84) <0.001 1.45 (1.20-1.75) <0.001
No 258 3119.0 1.00 (Ref) 1.00 (Ref)
>2 347 2274.8 2.10 (1.70-2.59) <0.001 1.81 (1.46-2.25) <0.001
ECOG PS
<2 122 2270.9 1.00 (Ref) 1.00 (Ref)
Chemo- Yes 139 13661.2 0.81 (0.66-0.99) 0.037
therapy No 330 3184.6 1.00 (Ref)
Radiothera Yes 39 379.3 1.10 (0.79-1.53) 0.561
by No 430 4166.4 1.00
Parenteral Yes 129 406.3 2.48 (2.01-3.06) <0.001 1.69 (1.34-2.14) <0.001
Nutrition No 340 4139.4 1.00 (Ref) 1.00 (Ref)
. 9 Yes 179 9219 1.94 (1.60-2.34) <0.001 1.45 (1.17-1.80) 0.001
Infection
No 290 3623.9 1.00 (Ref) 1.00 (Ref)
.. >1.2 mg/dL 65 508.9 1.47 (1.13-1.92) 0.004 1.40 (1.08-1.83) 0.012
Creatinine
<1.2 g/dL 404 4036.8 1.00 (Ref) 1.00 (Ref)
. . >911 pg/mL 215 1104.8 2.03 (1.69-2.44) <0.001 1.62 (1.34-1.96) <0.001
Vitamin Bis
<911 pg/mL 254 3441.0 1.00 (Ref) 1.00 (Ref)

HR, hazard ratio; CI, confidence interval, ECOG PS, Eastern Cooperative Oncology Group Performance status; age (continuous, years),
gender (male or female), liver lesion (yes or no), ECOG (=2 or <2), concurrent chemotherapy (yes or no), concurrent radiotherapy (yes or
no), parenteral nutrition (yes or no), infection (yes or no), creatinine (>1.2 mg/dL or <12 g/dL), vitamin Bj» (>911 pg/mL or <911
pg/mL); YLiver lesion included hepatocellular carcinoma and liver metastasis; ?Infection was defined as whether receiving antibiotic
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treatment at that time.
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Table 3-5. Hazard ratios for survival according to serum vitamin B
levels stratified by sex, liver lesion, concurrent chemotherapy, parenteral
nutrition aid and infection

) ; Age—-and sex- Multivariable-
Vitamin N f No. of Person D
0. 0 . - ; ;
By, levels . adjusted adjusted
deaths subjects months HR D HR D
(pg/mL)
(95%CI) value (95%CI) value
> 911 215 221 1104.8 2.0 <0.001 1.7 <0.001
1.7-2.4) (1.4-2.0)
< 911 254 302 3441.0 1.0 (Ref) 1.0 (Ref)
Sex?
Male
> 911 108 112 544.0 1.9 <0.001 1.7 <0.001
(15-25) (1.3-2.2)
< 911 134 157 1753.1 1.0 (Ref) 1.0 (Ref)
Female
> 911 107 109 560.8 2.0 <0.001 1.8 0.003
(1.6-2.7) (1.4-2.4)
< 911 120 145 1687.9 1.0 (Ref) 1.0 (Ref)
Liver lesion
Yes
> 911 121 123 549.8 1.7 <0.001 1.8 <0.001
(1.3-2.3) (1.3-2.3)
< 911 91 100 876.9 1.0 (Ref) 1.0 (Ref)
No
> 911 95 99 554.9 2.0 <0.001 15 0.003
(15-2.6) (1.2-2.0)
< 911 163 202 2564.1 1.0 (Ref) 1.0 (Ref)
Chemotherapy
Yes
> 911 65 67 439.2 1.8 0.001 1.6 0.006
(1.3-25) (1.1-2.3)
< 911 74 93 922.0 1.0 (Ref) 1.0 (Ref)
No
> 911 150 154 665.6 2.1 <0.001 1.8 <0.001
(1.7-2.7) (1.5-2.3)
< 911 180 209 2519.0 1.0 (Ref) 1.0 (Ref)
Parenteral nutrition®
Yes
> 911 72 74 216.1 1.0 0.060 1.2 0.327
(1.0-1.0) (0.8-1.7)
< 911 57 60 190.3 1.0 (Ref) 1.0 (Ref)
No
> 911 143 147 889.7 2.0 <0.001 1.8 <0.001
1.7-2.4) (15-2.2)
< 911 197 242 3250.7 1.0 (Ref) 1.0 (Ref)
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Infection?

Yes
> 911

< 911
No
> 911

< 911

102

77

113

177

104

87

117

215

337.5 1.7
(1.3-2.4)

584.4 1.0 (Ref)

767.3 19
(1.5-2.5)

2857.6 1.0 (Ref)

<0.001

<0.001

1.7

(1.2-2.2)
1.0 (Ref)

1.8

(1.4-2.3)
1.0 (Ref)

0.001

<0.001

HR, hazard ratio; CI, confidence interval; "Multivariable-adjusted for age (continuous,
years), sex (male or female), parenteral nutrition aid (yes or no) and infection (yes or
no); “Multivariable-adjusted for age (continuous, years), parenteral nutrition aid (yes or
no) and infection (yes or no); *Multivariable-adjusted for age (continuous, years) and
infection (ves or no); YMultivariable-adjusted for age (continuous, years) and parenteral
nutrition aid (yes or no); Liver lesion included hepatocellular carcinoma and liver
metastasis; Infection was defined as whether receiving antibiotic treatment at that time.
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Table 3-6. Hazard ratios for survival according to serum vitamin Biq
levels stratified by survival duration

) ) Age-and sex- Multivariable-
Vitamin N ¢ N ¢ Per b
0. 0O 0. O erson— 1 1
By, levels ‘ adjusted adjusted
deaths subjects months HR D HR D
(pg/mL)

(95%CI) value (95%CI) value

median overall survival = 3.4 (mo)

> 911 69 75 935.1 16 (1.2-2.1) 0.003 15 (1.1-2.0) 0.017
< 911 139 187 3261.3 1.0 (Ref) 1.0 (Ref)

median overall survival < 3.4 (mo)

> 911 146 146 169.7 15 (1.2-2.0) 0.002 14 (1.1-1.8) 0.008
< 911 115 115 179.6 1.0 (Ref) 1.0 (Ref)

HR, hazard ratio; CI, confidence interval; "Mutivariable-adjusted for age (continuous,
years), sex (male or female), parenteral nutrition aid (yes or no) and infection (yes or
no)
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Table 3-7. Hazard ratios for survival according to
levels stratified by tumor origin and liver metastasis

serum vitamin Bis

o Age-and sex- Multivariable—

Vitamin N f No. of Person ) ) D

By, levels 0. 0 : adjusted adjusted

(pg/mL) deaths subjects months HR D HR D

be (95%CI) value (95%CI) value

Lung cancer

> 911 54 55 231.7 1.8 (1.2-26) 0.002 15 (1.0-2.1) 0.065

< 911 71 83 772.1 1.0 (Ref) 1.0 (Ref)

Liver lesion Yes

> 911 11 13 142.6 1.0 (1.0-1.1) 0.114 13 (05-35) 0.567

< 911 20 20 52.6 1.0 (Ref) 1.0 (Ref)

Liver lesion No

> 911 34 35 179.1 16 (1.0-25) 0.034 13 (0.8-2.1) 0.228

< 911 60 70 629.5 1.0 (Ref) 1.0 (Ref)

Hepatobiliary cancer

> 911 74 75 367.1 16 (1.1-37) <0.001 16 (1.1-24)  0.009

< 911 48 49 393.6 1.0 (Ref) 1.0 (Ref)

Liver lesion Yes

> 911 54 54 255.6 1.7 (1.1-27) 0022 18 (1.1-3.0) 0.011

< 911 28 28 270.0 1.0 (Ref) 1.0 (Ref)

Liver lesion No

> 911 20 21 1115 14 (0.7-27) 0298 1.3 (0.7-25  0.443

< 911 20 21 123.6 1.0 (Ref) 1.0 (Ref)

Colorectal cancer

> 911 25 25 976 23 (15-1.0) 0.060 26 (1.6-4.1) <0.001

< 911 62 71 613.0 1.0 (Ref) 1.0 (Ref)

Liver lesion Yes

> 911 25 25 976 2.1 (1.2-36) 0.009 24 (14-41) 0.002

< 911 34 40 366.3 1.0 (Ref) 1.0 (Ref)

Liver lesion No

> 911 6 6 99 5.3(1.7-16.1)  0.003 4.1(1.3-13.1)  0.016

< 911 22 25 236.8 1.0 (Ref) 1.0 (Ref)

Gynaecological cancer

> 911 11 12 975 2.1 (09-5.0) 0109 1.7 (06-4.8) 0.348

< 911 14 19 256.7 1.0 (Ref) 1.0 (Ref)

Liver lesion Yes

> 911 3 4 235 1.2 0.859 0.0 0.245
(0.1-13.4) (0-66.7)

< 911 4 4 31.2 1.0 (Ref) 1.0 (Ref)

Liver lesion No

> 911 10 15 225.5 23 (0.8-6.3) 0.104 2.0 (06-7.6) 0.284

< 911 8 8 74.0 1.0 (Ref) 1.0 (Ref)

Breast

> 911 10 11 81.4 2.7 0.026 10.9 0.001
(1.1-6.6) (2.6-45.8)

< 911 13 18 333.2 1.0 (Ref) 1.0 (Ref)

Liver lesion Yes
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> 911 3
< 911 10
Liver lesion No
> 911 10
< 911 13

14

11

18

50.6

2914

814

333.2

19

(0.5-7.6)
1.0 (Ref)

2.7

(1.1-6.5)
1.0 (Ref)

0.358

0.026

4.6

(0.3-75.7)
1.0 (Ref)

10.9

(2.6-45.8)
1.0 (Ref)

0.283

0.001

HR, hazard ratio; CI, confidence interval; "Mutivariable-adjusted for age (continuous,
years), sex (male or female), parenteral nutrition aid (yes or no) and infection (yes or

no)

_60_

Sk

1



7 £

=

=

2}
59 9] =17} 15

<
.ol & 884%% 4108 9] 3=}

Eis

%

[¢

=

=
K3

AalA AAILZHE 159 U= A}

ato] 4649 A7t

S

ojWell Apvd

Q]
=

il

452950191 .1, &}

1
.

£ 9] & person—-month

1, 8%

(ox]
AR

A et

(?_]__

E

]

o] T4 AEZIE 4270 LAt HEFY Byp7t

7

N

)

jgase]

=
el

ek F=rF 1.7 (95% CL 1.4-2.1,

_6']_

3-8).

hyA
ar

p<0.00) & =A YERSE TR



Table 3-8. Hazard ratios for survival according to serum vitamin B
levels excluding early death (within 15 days) patients

o Age-and sex-— Multivariable-
Vitamin
No. of No. of Person- adjusted adjusted?
B12 levels .
deaths subjects months HR D HR D
(pg/mL)
(95%CI) value (95%CI) value
> 911 174 180 1093.2 19 <0.001 1.7 <0.001
(1.5-2.3) (1.4-2.1)
< 911 236 284 3436.3 1.0 (Ref) 1.0 (Ref)

HR, hazard ratio; CI, confidence interval; YMutivariable-adjusted for age (continuous,
years), sex (male or female), parenteral nutrition aid (yes or no) and infection (yes or
no)
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Zhe] A ¥ EE Q1 (<484 pg/mL)¥ BlaLske] Q2 (485-663.6 pg/mL), Q3
(664-946 pg/mL), Q4 (947-1540 pg/mL), Q5 (>1541 pg/mL)ell Al Z+7F 1.3 (95%
CI: 1.0-18, p=0.085), 1.2 (95% CI: 09-1.7, p=0.180), 1.8 (95% CI: 1.4-25,
p<0.001), 2.4 (95% CI: 1.8-32, p<0.001)=2 7} <715 Ad =7 A3t
AEFAAS BHA(p for trend <0.001). HE =2 Y70 W= D1 (<385 pg/mL)
I} w]asfA D2 (385-484 pg/ml), D3 (485-574 pg/mL), D4 (575-663 pg/mL), D5
(664-762 pg/mL), D6 (763-952 pg/mL), D7 (953-1143 pg/mL), D8 (1144-1555
pg/mL), D9 (1556-2150 pg/mL), D10 (=2151 pg/mL)°lA 27+ 1.1 (95% CI
0.7-16, p=0.818), 1.5 (95% CI. 1.0-2.3, p=0.081), 1.2 (95% CIL: 0.8-1.9, p=0.327),

[

1.3 (95% CI. 0.8-2.0, p=0.246), 1.1 (95% CIL. 0.7-1.7, p=0.625), 1.7 (95% CIL
1.2-26, p=0.012), 2.6 (95% CI: 1.7-4.0, p<0.001), 2.5 (95% CI: 1.6-3.8, p<0.001),
25 (95% CI' 1.6-3.8, p<0.00D)= E917F s71g5 Ad=7t dssh 4
BA(p for trend <0.001). E3] Q4, Q5, D7, D], D9, D10 ¥ 2] wolA+= Al

APE=7E A9l ol vlalste] o) A Fsde Fdsin
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ot
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Table 3-9. Hazard ratios for survival according to quintiles and deciles of
serum vitamin Bjs levels

; . Age—and sex- Multivariable-

Vitamin N f No. of Person D

0.0 . - i ;
By, levels . adjusted adjusted

deaths subjects months HR D HR D
(pg/mL)
(95%CI) value (95%CI) value

Q1 82 105 1349.6 1.0 1.0
<484 (Ref) (Ref)
Q2 92 104 1092.7 1.2 0.162 1.3 0.085
485-663.6 (0.9-1.7) (1.0-1.8)
Q3 91 105 1125.2 1.2 0.168 1.2 0.180
664-946 (0.9-1.7) (0.9-1.7)
Q4 100 104 611.9 2.0 <0.001 1.8 <0.001
947-1540 (15-2.8) (1.4-2.5)
Q5 105 105 366.4 2.9 <0.001 24 <0.001
>1541 (2.1-3.9) (1.8-3.2)
p for trend <0.001 <0.001
D1 39 52 660.3 1.0 1.0
<385 (Ref) (Ref)
D2 43 52 689.3 1.1 0.625 1.1 0.818
385-484 (0.7-1.7) (0.7-1.6)
D3 46 52 438.9 15 0.076 15 0.081
485-574 (1.0-2.3) (1.0-2.3)
D4 46 52 653.8 1.2 0.440 1.2 0.327
575-663 (0.8-1.8) (0.8-1.9)
D5 47 53 482.8 14 0.134 1.3 0.246
664-762 (0.9-2.1) (0.8-2.0)
D6 44 53 680.1 1.2 0.516 1.1 0.625
763-952 (0.7-1.8) (0.7-1.7)
D7 49 52 3979 1.8 0.006 1.7 0.012
953-1143 (1.2-2.8) (1.2-2.6)
DS 51 52 178.0 3.0 <0.001 2.6 <0.001
1144-1555 (2.0-4.6) (1.7-4.0)
D9 52 52 185.0 3.0 <0.001 25 <0.001
1556-2150 (2.0-4.6) (1.6-3.8)
D10 52 52 179.7 3.2 <0.001 25 <0.001
>2151 (21-4.8) (16-38)
p for trend <0.001 <0.001

HR, hazard ratio; CI, confidence interval; Q, quintile; D, decile; "Mutivariable-adjusted
for age (continuous, years), sex (male or female), parenteral nutrition aid (yes or no)
and infection (yes or no)
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41. A&

BRI Bpe A WA FAEA &7 diol AA dF v=5 FA87] 9
A= A Fol A AdFH7E BS54 o]t (Guéant & Alpers, 2013). 2% Sl A3
3 vElY B9 & Ao YA Eo A Env]EE= WA 2 A} (intrinsic factor, IF)
7} 22387 W&ol (Arendt & Nexo, 2013) YAAZ A3t 2% 9etol} g3}
2ol 9ol ®Wwol A= A= HET Bpd Adel #FARKIm et 4
2016). webal 91t HIERRD Bpot #EtoA = FE ASt FEHY HEs FAE
g A7 daE o] gkt
173 sote] F4## 2y dF HENY Bp 3&57F 92 (<291 pmol/L, 395
pg/mL)< =2 (> 438 pmol/L, 590 pg/mL)Xxt} 91 dEEo] 58¥] =4 YE
Wil (Miranti et al, 2017), % Y EFY By, ] 170 pmol/L (230 pg/mL) ‘&5
T L9 wwWEo] 0.799 FHAdtel EF HIEY B %9 AskE f9 xld
thet A etA EA A (serologic marker)® AZtEtE A Bk A TH Vollset
et al, 2007). 3 ¢ F= 19 FFEHE HEW Bpe Aol dojiubr] wiitol
oA o2 HEY BpE HILEE
gorxlg ¥ 5 3yl pemetrexedE ¥ E A EE WE FA9 Bzg W =
1 BpE 3= S5 (Vogelzang et al, 2003) Y EFY B9
A9 e Ak A &2 fek skt A v B £t dads A= AU

|

g3 HET By 327 A5 A-(>699 pg/mL) 18 A

Bastar dal(Rosania et al, 2016), € 9He]

ox
e
S
ft
I
Y
o
fr
E

S}t Hel Abdol] tisk e =t 299 A5 sEA a(Lin ef al, 2010), &5 W]
BRl Bl Aede of #2449 Ae, 1d AEEe] 9A BEasa dvH200-600
pmol/L, 271-813 pg/mL: 69.3%; 600-800 pmol/L, 814-1084 pg/mL: 49.6%; >800
pmol/L, 1084 pg/mL: 35.8%) (Arendt et al, 2016). vt o}yl H3hA 113t 3t
kol Al HEFY] B AE d 53 #AE ARE AAAE 5 (Kelly et al, 2007) &
TAHo® dF AEY Bp 5o Ao o 84 EFF AL A5 oF ARR
Aztean oy, ek Sl dido® vE By o e AE 242 Al
gt A= ==
kA 2 AFol s el A BIERY Bl Aol EHd AE oF AuE 2

| F ASA WY % o] 98 FAE e R HET By wxe wE AE



o] ¢ A AE o dFof &EHI = vitamin Bl12/C-reactive protein
index (BCI) % C-reactive protein (CRP) (Kelly et al, 2007; Geissbiihler et al,
2000; Tavares, 2010; Kong et al 2016)°] <3t A& 3} vjwsfE-o 24 ety
Bpol w& ¢F 22t AE oS F&A el n@s R, FrhA o fdA s
= AMBE A xS ez vER By oo mE AE 24 S Aldste] 9
AA=S AldstA e ATt vlws)] Bkl

e sy shlehaly 9l FoAEgu ol 2006W5-H 2015 69 30¥€7t
A L3 91k g2 F, HIEW B HANE ABE S5 o R st =4
o4 Fgxle W AnkS o w o, HEl By A AA A American
Joint Committee on Cancer (AJCC) 7]|=2.2 II7], IV7]dl dldsles AE dde
2 Sk A o9y vE s Aol A vk 2 9k 184 mRkel A EF
HIERRD By %e 43S 713 + e HEH Bp ARE w2 2, fdAES Al
g3t 2, 7 ATAA, 3 HEF

g A= Atk 1839 9 f1t #A T, Wrlel BHA &= A= 9ol Ao
o, ¢k ol¢le vE F vk 3%, AHAES AlSE A 908 AVY] 384, MI7]
149, 117] 6%, 171 3%, No evidence of disease state 28W), Ayrgo] F3+ & &
gow ARE We A 3WS Aeste] F T8l EA ol FEIEHIAT MBI By
A5E e 2 119ge] ey, dAeS w2 Sxpato] 5 E3HE (L
# 4-D. Aol 23HE e 1171 1678(20.5%), IV7] 6278 (79.5%) &5 -4 5 o]
UATH 2 A7 e duEd VA E ALY e ol P53
(IRB number: KHNMCOH 2017-07-007).
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Gastric cancer patients
with serum vitamin Bz
test results
(n=183)

v

Patients analyzed in the
study (n=78)

Excluded (n=105)
Gastrectomy (n=90)

Double primary origin cancer (n=3)

Stage I/1l (n=9)

Life-threatening comorbidity (n=3)

Age < 18 (n=0)

Figure 4-1. Flow chart
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4.2.2. 95ty AHE A dAgH AR FF

Oncology Group performance status (ECOG PS)& 7|2 =2 3718 2 (Oken
MM et al, 1982), &+ Aol o3 ZA o= JAA7E FoA7F dod FPARRE

39 35T A S (chemotherapy-induced neutropenia) 129 &+ £} (absolute
neutrophil count <100 cells/uL, for >7 days) (Freifeld et al/ 2011)&= X3F% A
ggorma A A XNsE v Y= FAE T dEHe AR Aot
AE-R gk Fo)= AA] o3ES Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPD) &2} 22 #2kéte] 60 mL/min/1.73 m* 7w+ Wz 4
stAtH(Levey et al, 2009). Hx}o] Alol = 20174 4€¥€ 39S 7wo=2 97

BR@Fae] ARE B 2ASAT £ 24 SR vE B, FAga »

OH

[

FU 2} Carcinoembryonic antigen (CEA), Carbohydrate antigen 19-9 (CA 19-9)¢}

=

flo

$joke] F9FEA A, White blood cell (WBC), Absolute neutrophil count
(ANC), C-reactive protein (CRP)®} #& <d=3 =35 4%, Aspartate
transaminase (AST), Alanine transferase (ALT), Total bilirubin, Prothrombin

time (PT), Albumin®} -2 319 7|52 ¥ %], Creatinine® 22 2174 7]

olr

7 ##H¥ 4% 2 Hemoglobin (Hb), Lactate dehydrogenase (LDH)ol thd+F A x
= T8

g2 eV B9 %= ADVIA Centaur® XP (Siemens Healthcare Diagnostics,
Tarrytown, NY, USA)Z o]&alx A1, Hb, WBC, ANCE XN-2000°
automated hematology analyzers (Sysmex, Kobe, Japan), CRP, AST, ALT, Total
bilirubin, Albumin, Creatinine® AU 5800° chemistry analyzers (Beckman&
Coulter, Brea, CA, USA), CEA, CA 19-9%= Elecsys® Modular Analytics E170
(Roche Diagnostics, Mannheim, Germany), PT¥ ACL TOP® automated

coagulation analyzer (Instrumentation Laboratory, Bedford, MA, USA)E o] &3}

=489},
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4.2.3. B4 4

SFATHT1 <489 pg/mL, T2

MIER By, #Fel ek ARAR Lhre] 24

489-782 pg/mL, T3 >783 pg/mL). HIEtR! By, ol o

By

=
=

=K

il

&
<0

0
o
s
i)

)

S

=
=

Chi-square test

Y
<

]
—_

Tor

A

Pearson

partial correlation

B

&kttt

g 7

coefficients

Kaplan-Meier #41&

=] o]
wAe

o gk
log-rank trend test=

A E 7] 7b

I HIEFR B

9|

Fom Cox Hl# <

1ol 5

3
2

Fod 95% 4= -7 confidence

S

=& T

5]
=y
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14
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EE!

intervals) 22 YERHA L,
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SERSS

ki3
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HIEFYL By #HAF
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20154 124 31

Person-time
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(female or male), Y}©](continuous variable, years), ¥ 7|(Il[7] or IV7]),
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=
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group2 10000-40000, group3 >40000)2} BCI AHE91(T1 <279, T2 272-2900, T3
>2900) % CRP 49 (CRP1 <06 mg/dL, CRP2 0.6-4.8 mg/dL, CRP3 >49
mg/dL)oll W& AE A4S F7E= Aldgstar, vlER Bl W& 4F 45 CRP
T+ % HA (continuous variable, mg/L; <0.5 mg/dL or >0.5 mg/dL)3}o] A] 3
3193, CRP F<toll Wl A2 U9 (median level; < 1.89 mg/L or > 1.89
mg/L) HIELR Bpdl wE AL £4S Aldgdo=s CRPo we wadasis A
stazb stitt. 3 fdAES B Y FAH0=90) T, [M7Iek V7] &4t 529
= WeE BET Bpe el wEd f@xws AEel(T1 <410 pg/mL, T2
410-794 pg/mL, T3 >794 pg/mL)& UFo] A& EXS& A

EAEA S PASW version 22.0 (SPSS Inc, Chicago, IL, USA)S AL&3td a1, =

o

AARD Folde FSHABORE pgrol 0.058 T 2 AS 7IEow Akt

43. 4% % uF
43.1. BT 54

o0
[@p}

Aol e A Ao wE B Bib(= #523H) s 8617 + 82

I+

pg/mL (range: 143-4817 pg/mL) ©]%laL, Z} A9t ¢] HEIY] By H( + B3
oz v%+ T1, T2, T3olA Z+zF 3564 + 179 pg/mL (range: 143-481 pg/mL),
629.7 + 20.3 pg/mL (range: 489-782 pg/mL), 1569.0 = 1732 pg/mL (range:
784-4817 pg/mL)Z YEelyttl A5 EAHS F 4-10] 2935t IAES @
Z}7F 531 (67.9%), o3&7F 2578 (32.1%) EgE o] A AA| A Yol 625
1.5A4 o]lem, 609 (76.9%)2] 227} ECOG PS7F 0-22 &3t A <tst

aw

N/

Ni
50
rr
rlot

125 B SA= 249(308%)°] dflaL, 1 o WAAA RS T

A= A

ol

oy

gt x 5o A 299 #A}= taxol-based chemotherapy, 1% 2]

s

A= trastumab, YW A 219 9] $kx}i= fluorouracil based chemotherapyS %al
2 dFEY #FA7F dd(adenocarcinoma)ell  dFsFSTE 7h
H(39.7%)0] EFE AR Hubdolrt = A= 329

(41.0%), 7ol = A= 99 (11.5%), AlF-Hol Q= A= 4% (5.1%)°] AU F

=

Aol7t Qe BAE 31

O

GF A A7 Fa A (reference range) ©] A4l AlEe CEA (reference range: <4.7



ng/mL)e 7% 749 F 269 (35.1%)°] ARem CA 19-9 (reference range: <27
U/mL)e] ¢ 739 T 317 (425%)°] AATE HIEY B 3o W& e 5
e 9 TYFE VY] #A, el 37 weol xEEA oM, FAEAAIE F
IAE 2A3E A E Wol 2FE o JAATHE 4-1).

g5 HEMY Bp o2 7194 5058 £ 535 pg/mL, IVZ]elAl 941.0 + 100.1
pg/mLE IV7] $kxpell A Foju|stAl =% (p=0.033), FIAEE WA L= $hxtst
Hh= xRl Zb2E 8467 + 1056 pg/mL, 8629 + 1284 pg/mL= =ol7F @A
t(p=0.929) HFHAol7F gl 3 e T 6928 + 727 pg/mL, 10926 + 169.1
pg/mL= Hdol7b = Sxtell A fFomshAl = %a(p=0.017), #Ael A= o4
AT T2 7933 £ 80.0 pg/mL, 1299.6 + 351.8 pg/mLE o] = A
o)Al = H(p=0.050) (7198 4-2).
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Table 4-1. Patients characteristics according to tertiles of serum vitamin
Bi; levels among gastric cancer patients

Vitamin Bis levels

T2 (n=26)
T1 (n=26) T3 (n=26) P T
489-782 trend
<489 pg/mL >783 pg/mL
pg/mL
Gend Male 20 (76.9%) 17 (65.4%) 16 (61.5%) 0.238
ender Female 6 (23.1%) 9 (34.6%) 10 (385%)
Age 639 = 29 612 £ 2.7 624 £ 25 0.696
- 11 7 (26.9%) 8 (30.8%) 1 (3.8%) 0.041
ase v 19 (73.1%) 18 (69.2%) 25 (96.2%)
Adenocar- 19 (73.1%) 18 (69.2%) 18 (69.2%) 0.853
cinoma
Histology Signet 3 (11.5%) 2 (7.71%) 6 (23.1%)
ring cell
Others 4 (15.4%) 6 (23.1%) 2 (7.7%)
ECOG PS 0-2 22 (84.6%) 20 (76.9%) 18 (69.2%) 0.191
3-4 4 (15.4%) 6 (23.1%) 8 (30.8%)
Chemo- 0.370
Concurrent 6 (23.1%) 9 (34.6%) 9 (34.6%)
treat . therapy
reatmen None 20 (76.9%) 17 (65.4%) 17 (65.4%)
Liver Positive 9 (34.6%) 6 (23.1%) 16 (61.5%) 0.049
metastasis Negative 17 (65.4%) 20 (76.9%) 10 (38.5%)
Peritoneal Positive 11 (42.3%) 11 (42.3%) 10 (38.5%) 0.779
metastasis Negative 15 (57.7%) 15 (57.7%) 16 (61.5%)
) Positive 3 (11.5%) 1 (3.8%) 5 (19.2%) 0.388
Infection .
Negative 23 (88.5%) 25 (96.2%) 21 (80.8%)
Renal Positive 1 (3.8%) 2 (71.7%) 1 (3.3%) 1.0
failure Negative 25 (96.2%) 24 (92.3%) 25 (96.2%)
<27 0.001
U/l 18/23 (78.3%) 16/24 (66.7%) 8/26 (30.8%)
CA19-9 >2H71
B 5/23 (21.7%) 8/24 (33.3%) 18/26 (69.2%)
U/mL
<4.7 <0.001
20/24 (83.3%) 20/25 (80.0%) 8/25 (32.0%)
ng/mL
CEA ~ 47
o 4/24 (16.7%) 5/25 (20.0%) 17/25 (68.0%)
ng/mL
ECOG PS, Eastern Cooperative Oncology Group performance status; CA 19-9,

carbohydrate antigen 19-9; CEA,

carcinoembryonic antigen,
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Values are means =
standard error or frequencies.; p for trend by general linear model for continuous
variable and chi square test for categorical variables.
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Figure 4-2. Serum vitamin Bis levels according to stage, concurrent
chemotherapy, liver metastasis and infection

Values are presented as means =* standard error; Infection was defined as whether
receiving antibiotics treatment at that time, p-value by Student independent t-test;
Stage (III, n=16; IV, n=62), Concurrent chemotherapy (No, n=54; Yes, n=24), Liver
metastasis (No, n=47; Yes, n=31) and Infection (No, n=69; Yes, n=9)
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HIERR By 59 £90 & o2 A3 Qlate] gk vlule 1 4-29
el At Hb (reference range: >12 g/dL)2] A% ZF 9] Hto] TI1, T2, T3
oA Z}7} 85 + 04 g/dL, 81 = 04 g/dL, 85 + 04 g/dL=Z &9l w& FIAdE
HolA ko, EE 99 Hatgtol AY sl ofdl AT WBC
(reference range: 4.0-10 /ul)el 4% 6700.8 + 6564.7 /ul, 92269 + 12426 /ul,
9550.8 + 1404.9 /uLZ Z9lel meh S7tstlon, SAX R FolatA= &kilp
for trend 0.083), CRP (reference range: 0-0.5 mg/dL)¢] 4%+ 3.0 + 1.0 mg/dL,
29 + 07 mg/dL, 74 + 16 mg/dL2 &l wet FofustA FE3AHp for
trend 0.012). LDH (reference range: 233-497 IU/L)e] 7% 7287 + 2065 IU/L,
479.8 £ 524 TU/L, 9494 + 2186 IU/L=Z F9ld we} S7tsle IS HoFX

dov, BE &9 Hitgho] AN FuAnG s Adh A4 TEE
A 2Fe]l A9 CA 19-9 (reference range: <27 U/mL)E= 90.1 * 46.8 U/mL, 4058 =+
356.7 U/mL, 11309 + 546.0 U/mLZ &9 we S7tstd oy, sAl452 /9
3R = ko (p for trend 0.064), CEA (reference range: < 4.7 ng/mL):= 25.8
+ 195 ng/mL, 10.0 + 45 ng/mL, 109.3 + 352 ng/mL=Z ¥ met A=
FolnstA F53tAtH(p for trend 0.014). AST (reference range: <40 IU/L)9] 7
$ 310 £ 83 IU/L, 231 + 2.1 IU/L, 51.2 + 90 IU/LZ 4%3t AFHS HAF
A 3L(p for trend 0.049), ALT (reference range: <40 IU/L)9] 7%= 16.2
20 IU/L, 184 + 36 IU/L, 287 + 52 IU/LZE &9d mat FEstslov(p for
trend 0.024), 25 A7 FaH$ <tel AATE Total bilirubin® 7d-%- (reference
range: 0.1-1.2 mg/dL) 0.6 £ 0.lmg/dL, 0.4 £ 0.0mg/dL, 1.7 £ 0.8 mg/dL= %9l
et dsete dAAS BAFAE @%a(p for trend 0.074), PT (reference
range: 12.5-14.7 sec)®] 4%, 137 + 0.3 sec, 13.7 £ 0.1 sec, 169 = 2.2 sec® -9
uel Frbete S HoFAE o, HEW By £97F M =2 919
oA PTO BFitghs A%
3.8-53 g/dL)¢] A% 35 + 0.1 g/dL, 3.7 + 0.1 g/dL, 3.3 + 0.1 g/dLZ =F A7
o 89 otdel Itk GFRe  -9-(>60mL/min/1.73m?  85.3 39
mL/min/1.73m? 859 + 4.8 mL/min/1.73m.* 942 + 57 mL/min/1.73m’% =% A
Fa 1] Qe AATH

Z4zbel WaE Z-score® #ETdteke] uo], AW, WY, dAY FAAR AFE

AN

I+

of»

o
=

WS %333 th Albumin (reference range:

I+

0%

3 " 2
_78_ -"x_i '|.']_.|



B A 3}al partial Pearson correlation 412 A3k A3} “CRP” (r=0.442, p=0.001)
T2 o e & FHIA

¢ “CEA” (r=0.369, p=0.005)7} &% HIEIR By
(r>0.3, p<0.05)5 EATt (& 4-3).
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Table 4-2. Comparison of biochemical parameters according to tertiles of
serum vitamin Bjs levels

Vitamin Bis levels

T2 (n=26)
T1 (n=26) T3 (n=26) p for
489-782
<489 pg/mL >783 pg/mL  trend
pg/mL

Hemoglobin (g/dL) 85+ 04 81 + 04 85+ 04 0.973
White blood cell 6700.8 £ 654.7 9226.9 + 1242.6 9550.8 + 1404.9 0.083
(/uL)
Absolute neutrophil 4666.9 + 676.2 57515 = 1128.0 7340.4 = 1314.0 0.082
count (/uL)
C-reactive protein 30 £ 1.0 29 + 0.7 74 £ 16 0.012
(mg/dL)
Lactate 7287 + 206.5 4798 + 524 949.4 + 2186 0.390
dehydrogenase
(IU/L)
CA19-9 (U/mL) 90.1 + 46.8 405.8 £ 356.7 1130.9 + 546.0 0.064
CEA (ng/mL) 258 + 195 10.0 £ 45 109.3 + 352 0.014
Aspartate 31.0 £ 83 23.1 + 2.1 512 £ 9.0 0.049
transaminase (IU/L)
Alanine transferase 162 = 2.0 184 + 36 287 £ 5.2 0.024
(IU/L)
Total bilirubin 06 £ 0.1 04 = 0.0 1.7 £ 0.8 0.074
(mg/dL)
Prothrombin time 137 £ 0.3 13.7 £ 0.1 169 + 2.2 0.92
(sec)
Albumin (g/dL) 35 = 0.1 37 =+ 0.1 33+ 0.1 0.67
GFR 853 £ 39 8.9 + 4.8 942 + 57 0.199
(>60mL/min/1.73m?)

CA 19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen; GFR, glomerular
filtration rate; Values are means * standard error; p for trend by general linear
model.
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Table 4-3. Correlation between serum vitamin Bis levels and other

biochemical parameters

Parameter ) p value adjusted r?  p value
Hemoglobin 0.065 0.572 0.070 0.606
White blood cell 0.174 0.128 0.141 0.295
Absolute neutrophile 0.186 0.102 0.142 0.291
count

C-reactive protein 0.455 <0.001 0.442 0.001
Lactate 0.263 0.024 0.214 0.109
dehydrogenase

CA19-9 0.235 0.045 0.214 0.111
CEA 0.419 <0.001 0.369 0.005
Aspartate 0.310 0.006 0.238 0.074
transaminase

Alanine transferase 0.255 0.024 0.202 0.132
Total bilirubin 0.190 0.096 0.143 0.288
Prothrombin time 0.145 0.212 0.113 0.404
Albumin -1.71 0.134 -0.15 0.247
GFR 0.218 0.055 0.287 0.030

All values were analyzed after z-—score transformation;
GFR, glomerular filtration rate;

antigen 19-9; CEA, carcinoembryonic an@igen;
UValues are Pearson correlations analysis; ?Values are partial Pearson correlations
analysis adjusted for age (continuous, years), sex (male or female), stage (III or

IV) and concurrent chemotherapy treatment (yes or no)

_8']_
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4.32. HEtE By, 3o BE 2 24

787 & 7378(93.6%)°] FAZE #HFIILE Fot AT x5Sl F person
month= 87299 0 F4 AE7|7HE 54/t ZF AR9a 1 T A=Y
< T1 (<489 pg/mL), T2 (489-782 pg/mL), T3 (>783 pg/mL)°|Al Z+7} 6.871<¥
(95% CI: 3.9-9.7), 557019 (95% CIL. 2.8-82) 3.371€ (95% CI. 1.9-48)=Z dZ H]
EWl By % E97F 555 ASdo] FYvEHA &okA= LS BAUp
for trend 0.010) (L9 4-3). COX Hl&] 913 R&A A3 o], Br|E BT
Lo ek Ao digk YFEEE TI(K489 pg/mL)¥ Hluske]  T2(489-782
pg/mL), T3(>783 pg/mL)°l A Z+Z} 1.7 (95% CI. 0.9-3.1, p=0.076), 1.9 (95% CI:
1.0-34, p=0.038)= &7t =<5 AHY AP =7t FoHX Hp for trend 0.036) (GE

jus)

4-4).
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Survival probability

0.2=

0.0=

No. at risk
T1 26
T2 26
T3 26

—T
a2
- ]

:--ﬁ. 1 Median overall survival

| T1 6.8 mo (95%CIz 2.9-9.7)
! T2 5.5 mo (95%Cl: 2.8-8.2)
r T2 3.3 mo (95%CI: 1.9-4.8)
s Ry Log rank pfor trend=0.010
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Figure 4-3. Survival curves according to tertiles of serum vitamin Bio
levels Median overall survivals in T1 (<489 pg/mL), T2 (489-782 pg/mL) and T3
(>783 pg/mL) were 6.8 (95% confidence interval [CIl: 3.9-9.7) (mo), 55 (95% CI:
2.8-8.2) (mo) and 3.3 (95% CI: 1.9-4.8) (mo) respectively (p for trend=0.010); p for trend

by log-rank test.
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Table 4-4. Hazard ratios for survival according to tertiles of serum
vitamin B levels among gastric cancer patients

. . Age—and sex-— Multivariable—

Vitamin
No. of No. of Person- adjusted adjusted”

B2 levels .
(0g/mL) deaths subjects months HR D HR 2
pe/m (95%CD  value  (95%CD  value
T1 22 26 486.1 1.0 (Ref) 1.0 (Ref)
<489
T2 25 26 238.0 15 (0.8-2.7) 0174 1.7 (09-3.1) 0.076
489-782
T3 26 26 226.7 1.2 (1.2-3.8) 0.012 19 (1.0-34) 0.038
>783
p for trend 0.012 0.036

HR, hazard ratio; CI, confidence interval; T, tertile; "Multivariable-adjusted for age
(continuous, years), sex (male or female) and stage (III or IV)
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ol
O
>
mlm

st gxke]l wlERN By, ool mE AHESI(T1 <510 pg/mL, T2
511-784 pg/mL, T3 >785 pg/mL)el| W& A=A, A WI|E RS Ay I
+ T13 dluste] T2, T34l Z+zt 1.3 (95% CIL 0.3-5.0, p=0.682), 1.7 (95% C
0.6-5.0, p=0.301)= Z7}stF oy, EAXO=E -
(p for trend 0.258), YA BE 1A &= A9 HIENY Bp 5o @2 484
(T1 <483 pg/mL, T2 484-764 pg/mL, T3 >765 pg/mL)el| W& A%, A WI&
HAS A 9%+ T13 vlaste] T2, T34 z+7F 15 (95% CL 0.7-3.3
p=0.272), 2.1 (95% CI: 1.0-4.4, p=0.049)=2 FAHSZ Fn|gt FFAdS BoF3
Hp for trend 0.048). FFdol7} d&= o HIEY By o wE AHES(TI
<500 pg/mL, T2 501-1021 pg/mL, T3 >1022 pg/mL)el| W& A" A¥ H7|E
BAGG AN ¥ EE T waste] T2, T3elA 2b7F 22 (95% CL 0.8-6.2,
p=0.142), 4.1 (95% CI: 1.4-11.8, p=0.010)= vte}Wtar, FAol7F gle 2 H gl
By ol W& AEH(T1 <445 pg/mL, T2 446-714 pg/mL, T3 >715 pg/mL)el
2 A", AESs BAS AW fd%=s T13 vluske] T2, T34 727 14
(95% CI: 0.6-3.2, p=0.357), 2.4 (95% CI: 1.0-5.6, p=0.047)= &+l wt =7}
Z7telE A S WP o (p for trend <0.05), <3, A 2L WIS BAI} X
ol A= 77t 1.8 (95% CI 0.8-4.0, p=0.171), 1.7 (95% CIL: 0.7-4.1, p=0.272)= 9%
7V S7vee] uel folnsk AEAA S HolFx gdtHp for trend 0.186). IV7Z] g+
ARbS Ao ® ko] BB By ol weEl AR wrol(T1 <510 pg/mlL,
T2 511-893 pg/mL, T3 >894 pg/mL) A& 2 AJEES B Fo F3g AL 98
Y+ T13 vlaste] T2, T3l 2+zh 1.4 (95% CIL 0.7-2.7, p=0.281), 2.4 (95% CIL:
1.3-5.1, p=0.007)2 A &0 wg} EolX= HAIAHS HAFA(p for trend
0.007). #4deol gl FATAME T1 (<489 pg/mL)ol Hlulste] T2 (489-763
pg/mL), T3 (>764 pg/mL)elA Z+2F 1.8 (95% CI: 0.9-4.0, p=0.081), 1.8 (95% CI:
1.0-3.6, p=0.048)=, F2lo u&} YA =7} AXE AIFHS BAFHp for trend
0.045).
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Table 4-5. Hazard ratios for survival according to tertiles of serum
vitamin By levels stratified by concurrent chemotherapy, liver lesion,
stage (stage IV) and infection (those without infection)

L Age—and sex- Multivariable-
Vitamin N f No. of Person- i i D
By, levels 0. 0 : adjusted adjusted

deaths subjects months HR D HR D
(pg/mL)
(95%CI) value (95%CI) value
Chemotherapy
Yes
T1 <510 8 8 170.87 1.0 (Ref) 1.0 (Ref)
T2 8 8 43.2 14 (04-47) 0634 1.3 (0.3-5.0) 0.682
511-784
T3 >785 8 8 779 1.7 (0.6-49) 0301 1.7 (0.6-5.0) 0.301
p for trend 0.298 0.298
No
T1 <463 15 18 416.7 1.0 (Ref) 1.0 (Ref)
T2 17 18 192.0 15 (1.2-54) 0270 15 (0.7-3.3) 0.272
464-764
T3 >765 17 18 87.6 26 (1.2-53) 0013 21 (1.0-44) 0.049
p for trend 0.013 0.048
Liver lesion
Yes
T1 <510 9 10 170.87 1.0 (Ref) 1.0 (Ref)
T2 10 10 41.64 2.1 (0.8-5.4) 0141 22 (0.8-6.2) 0.142
511-893
T3 >89%4 11 11 53.53 4.1 0.010 4.1 0.010
(14-11.8) (1.4-11.8)
p for trend 0.010 0.010
No
T1 <463 13 15 320.34 1.0 (Ref) 1.0 (Ref)
T2 15 16 173.77 15 (0.7-32) 0357 1.8 (0.8-4.0) 0.171
463-714
T3 >715 15 16 112.77 24 (1.0-56) 0.047 1.7 (0.7-4.1) 0272
p for trend 0.049 0.186
Stage IV
T1 <510 23 26 494.68 1.0 (Ref)
T2 25 26 231.54 14 (0.7-2.7) 0.281
511-893
T3 >893 25 26 146.7 24 (1.3-5.1) 0.007
p for trend 0.007
Without infection
T1 < 489 20 23 145.36 1.0 (Ref) 1.0 (Ref)
T2 22 23 223.44 16 (09-3.0) 0.142 1.8 (09-3.3) 0.081
489-763
T3 >764 22 23 479.98 2.1 (1.1-40) 0019 19 (1.0-36) 0.048
p for trend 0.018 0.045

% e i
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HR, hazard ratio; CI, confidence interval; T, tertile; "Multivariable-adjusted for age
(continuous, years), sex (male or female) and stage (III or IV); Liver lesion included
hepatocellular carcinoma and liver metastasis; Infection was defined as whether
receiving antibiotic treatment at that time.
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F7HA R NiE FA4E A HANLERE 169 o|llE AMEE SaE A9
g FATE o RE AL A4S Aldstth dA A T F 44 A7 15
A ool Atate] 74 o] @ArE EAel EEEAY o] F 93.2%<] 69789 €At
7V #ET Fek AMEEE AL, 3xE 9] F person-monthis 87169007, A=

o % L7 5574l HlEY B ol wEk A2 urol(Tl

-

<482 pg/mL, T2 482-774 pg/mL, T3 >774 pg/mL) 93 % Ad H7E BHAI
So T3 A ¥ =+ T13 vlalste] T2, T34 Z+2F 1.7 (95% CL 0.9-3.
p<0.103), 2.4 (95% CIL: 1.2-4.8, p=0.009)Z 247} Aol wpet A Aol st
A=t Srlkeke A S EAH(p for trend 0.030) (i 4-6).
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Table 4-6. Hazard ratios for survival according to tertiles of serum
vitamin Bis levels excluding early death (within 15 days) patients

. . Age—-and sex- Multivariable-
Vitamin
B 1 1 NO. Of NO. Of Person_ adjusted adjustedl)
evels
(12 /L) deaths subjects months HR D HR D
be/m (95%CD)  value  (95%CD  value
T1 22 25 494.33 1.0 (Ref) 1.0 (Ref)
<482
T2 23 24 228.90 15 0.158 1.7 0.103
482-774 (0.8-2.8) (0.9-3.1)
T3 25 25 148.33 2.2 0.011 2.4 0.009
>T774 (1.2-4.0) (1.2-4.8)
p for trend 0.011 0.030

HR, hazard ratio; CI, confidence interval; "multivariable-adjusted for age (continuous,
years), sex (male or female) and stage (III or IV)



cheFe WIER B #E] W A @S 2Ase] weh By BRel me

ARAGES AFHE AT A BATS olEA L ARAR o] Fd

ojF& el W& Aol HER B w9l wE f¢k Sxte A, A9
HAS A Y EE Ml (<610 pg/mL)dl Hluste] M2 (=610 pg/mL)lA 1.6
(95% CL 0.9-26, p=0.089)% E}ou, FAAOE FonatA= Fahrh AHE 9ol
oE MM BET B &9 wE et FAe] AR AFEE Q1 (<444
pg/mL)¥} Hluste] Q2 (444-599 pg/mL) Q3 (600-1011 pg/mL), Q4 (>1011
pg/mL)oll A Z+zy 22 (95% CI: 1.1-4.5, p=0.028), 1.7 (95% CI: 0.8-3.4, p=0.155),
33 (95% CL 1.6-6.9, p=0.002) .= #917F S718+5 A =7t dsste 24

B3 (p for trend 0.007), 53] Q4 oA Qlel vluste] Al 9d =7} 3.34]
2 FoustA Fsds s =3 HER BpE ASWHTE o] 5 vE
9 B oo WE AMY AREE EAFSIS W, BB B @5 Fx7F 100

pg/mL F7tge] W& F=7F 1.1 (95% CL 1.0-1.1, p<0.001) F7}ste] HIERH
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Table 4-7. Hazard ratios for survival based on different grouping of
vitamin Bis levels

. . Age—-and sex- Multivariable-
Vitamin
B, levels No. of No. of Person- adjusted adjusted?
(12 /L) deaths subjects months HR D HR D
m
be (95%CD  value  (95%CD  value
M1 <610 35 39 636.8 1.0 1.0
(Ref) (Ref)
M2 =610 38 39 236.1 1.8 0.019 16 0.089
(1.1-3.0) (0.9-2.6)
Q1 16 19 444.2 1.0 1.0
<444 (Ref) (Ref)
Q2 18 19 183.6 19 0.060 2.2 0.028
444-599 (1.0-3.9) (1.1-45)
Q3 20 20 155.4 19 0.062 1.7 0.155
600-1011 (1.0-3.9) (0.8-3.4)
Q4 19 20 89.7 35 0.001 3.3 0.002
>1011 (1.7-7.1) (1.6-6.9)
p for trend 0.001 0.007
per 73 78 872.9 1.1 <0.001 1.1 <0.001
100pg/mL (1.0-1.1) (1.0-1.1)

HR, hazard ratio; CI, confidence interval;, M, median, Q, quartile;
UMultivariable-adjusted for age (continuous, years), sex (male or female) and stage
(III or IV)
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433. 71 BE 4% A WL 8 AAAE L T 9% FRAA

o gz B4

1) Vitamin B12/C-reactive protein index (BCI)

Ao Al 18 H o do] 99k #AE BCI woll whet vro] AE 4
= Al8st. BCT 14(<10000)¥ Hlaate], 2w (10000-40000), 3 (>40000)2]
TG AELL 5570E, 1.871€, 0571E =2 ol whet fejulsiAl #olAE AL &
A 4 AAT(p for trend <0.001) (19 4-4). F3H 13 v A=, AJH =
715 BAS Abdel] ot ¥ =7F 2w, 3ol 77 50 (95% CL 1.8-14.1,
p=0.002), 95 (95% CIL: 2.0-45.0, p=0.005)= BCI o] S7l&dF5, A =7}
AA = AIFHFS HoFa YA (p for trend <0.001) (F 4-8). L&, BCIE 4t
A2 o] A4S 3RS Ao Tl (<279), T2 (279-2900), T3 (>2900)°1 A
T4 AE7Iel A7 36704, 797149, 0571 €= BCI 497 S7hskel wetp A
E713ke] vt B S HoFA = XA THp for trend 0.290) (17 4-5).
T T1 (<279 vlurske] T2 (279-2900), T3 (>2900)0 4] A&, A BH7|E B
Aok A E =7 27 05 (95% CL 0.2-09, p=0.017), 1.3 (95% CI. 0.7-2.3,
p=0411)2 #9dd WmE AMGAIERY FUHE BHAFAE ZUdH(p for trend

0.477).
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i L WA
0g= it .L|_
L
£ 1 _ )
= 1 Median overall survival
E 06= I“-. BClI1 5.5 mo (95%Cl. 3.5-74)
e " BCl 2 1.8 mo (95%Cl: 0.0-4.6)
a L BCI 3 0.5 mo
> {  Log rank pfor trend<0.001
T 04- Y
= !'-.
w 1
L
02— L e
1 _| -
=
00-
I i i i
[1[x] 1.00 10.00 100.00
Time (month)
No. at risk
BCI1 64 60 35 16 4 2
BCI 2 5 3 1 0 0 0
BCI 3 2 1 0 0 0 0

Figure 4-4. Survival curves according to BCI groups

Median overall survivals in group 1 (<10000), 2 (10000-40000), and 3 (>40000) were 5.5
(95% confidence interval [CIl: 3.5-7.4) (mo), 1.8 (95% CI: 0.0-4.6) (mo), and 0.5 (mo),

respectively (p for trend<0.001); p for trend by log-rank test.
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_MIBCI T
- ECIT2
~BCI T3
08— .
= | Median overall survival
| 0F BCI T1 3.6 mo (95%CI: 0.7-6.4)
o BCI T2 7.9 mo (85%CI: 6.0-9.7)
ey 1 BCI T3 0.5 mo (95%CI: 2.5-4.1)
s Log rank g for trend=0.250
e
=
(7]
0.2=
0.0-
I 1 ] 1
0o 1.00 10000 100.00
Time(month)
No. at risk
BCI T1 24 22 11 5 2 1
BCI T2 23 21 18 6 2 1
BCI T3 24 20 17 5 0 0

Figure 4-5. Survival curves according to tertiles of BCI

Median overall survivals in BCI T1 (<279), BCI T2 (279-2900), and BCI T3 (>2900)
were 3.6 (95% confidence interval [CI]: 0.7-6.4) (mo), 7.9 (95% CI: 6.0-9.7) (mo), and 0.5
(95% CI: 2.5-4.1) (mo), respectively (p for trend 0.290); p for trend by log-rank test.
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Table 4-8. Hazard ratios for survival according to BCI levels

Age-and sex- Multivariable—
BCI No. of No. of Person- adjusted adjusted?
levels deaths subjects months HR D HR D
(95%CI) value (95%CI) value
Groupl 60 64 791.6 1.0 1.0
<10000 (Ref) (Ref)
Group?2 5 5 9.9 6.0 0.001 5.0 0.002
10000- (21-16.8) (1.8-14.1)
40000
Group3 2 2 1.7 11.1 0.002 95 0.005
>40000 (2.4-52.6) (2.0-45.0)
p for trend <0001 <0.001
T1 22 24 295.7 1.0 1.0
<279 (Ref) (Ref)
T2 20 23 345.4 0.7 0.201 0.5 0.017
279-2900 (0.4-1.2) (0.2-0.9)
T3 24 24 162.0 15 0.194 1.3 0.411
>2900 (0.8-2.7) (0.7-2.3)
p for trend 0.250 0.477

HR, hazard ratio; CI, confidence interval; T, tertile; "Multivariable-adjusted for age
(continuous, years), sex (male or female) and stage (III or IV)
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2) C-Reactive protein (CRP)

2 AT s g e ® CRP ol wat A2 Yo (CRP 1 <06
mg/dL, CRP 2 : 0.6-4.8 mg/dL, CRP 3: >49 mg/dL) 5% A<E7IHS vlals| 1ok
S o, 7 B9E T AEVEL 96709, 5304, 12742 E97F SUHEel ot
2 FYustA ol = AFEFAHS EA(p for trend <0.001) (¥ 4-6). 3
CRP &%l & A, vo], ¥7I= BT Abge] digd Ad= 94 A HA &
9l aFel wlaste] T oAA, Al HA 9] welA ZHzE 27 (95% CL1.1-3.9,
p=0.025)9} 4.8 (95% CI: 2.4-9.7, p<0.001)=2 S7tst= AIFAAE BAFAH(p for
trend <0.001). CRP7} 1 mg/dL &3l wet 1.2 (95% CI 1.1-1.3, p<0.00D)E &
7Fst At
B B ol wE AW, vo], M7IE BAZ Abgo] did fAd=e Tl
(<489 pg/mL)d} vl aLd}e] T2 (489-782 pg/mL)e} T3 (>783 pg/mL)el A 1.7 (95%
CL: 09-3.1, p=0.076)% 19 (95% CIL 1.0-34, p=0.038)2 =9l wa} fFon| sk A}
T AR F7HE BAFAOUGE 4-4), CRPE d&WSR sto] AR, 4E 4
CRPE EASAS wl, T13 ¥aste] T29 T3olA 1.7 (95% CL 0.9-3.2, p=0.097)
7 1.2 (95% CIL 0.6-2.2, p=0.668)= H|E}Y B, ol M2 A g Ee] 2ol &
Aoy, SAHeR Foud HAFAHS HolAE ZUTHp for trend 0.661). F3H
CRPE t7 ®4(>05 mg/dL or <05 mg/dL)2 3] ¥, 4¥ 4 CRPE HEA
StAS w, T13 vHlaste] T29F T3eA 1.7 (95% CIL: 0.9-3.2, p=0.110)3} 1.2 (95%
CL: 06-2.3, p=0.613)Z BB} By, ol WE Fojv g AL o] Aol& H
dovt, EAHoR HYudt HAIFAHS Ho|xE= Udrhp for trend 0.624) (&

P

4-9).
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_rICRP 1
-"CRP 2
IICRP 3
08—
= 1 Median overall survival
| 0F CRP 1 9.6 mo (95%CI: 7.4-11.8)
2 CRP 2 5.3 mo (23%Cl: 3.6-6.9)
e | CRP 3 1.2 mo (95%CI: 1.2-3.3)
s Log rank gfor trend <0.001
S 04— |
: +
0 %
0.25
S -
0.0-
I 1 ] 1
0o 1.00 10000 100.00
Time (month)
No. at risk
CRP1 24 24 19 12 3 1
CRP 2 23 21 12 4 1 0
CRP 3 24 18 5 0 0 0

Figure 4-6. Survival curves according to tertiles of CRP levels

Median overall survivals in CRP 1 (<0.6 mg/dL), 2 (0.6-4.8 mg/dL), and 3 (>4.9 mg/dL)
were 9.6 (95% confidence interval [CI]: 7.4-11.8) (mo), 5.3 (95% CI 3.6-6.9) (mo), and
1.2 (mo) (95% CI. 1.2-3.3), respectively (p for trend<0.001); p for trend by log-rank
test.
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Table 4-9. Hazard ratios for survival

according to tertiles of vitamin Bis levels adjusted for CRP levels

. . . D Multivariable— . 3) Multivariable—
Vitamin CRP-adjusted ] CRP-adjusted ]
B 1 1 NO. Of NO. Of PerSOl'l_ adJustedZ) adJusted4)
12 levels
death bject th
(pg/mL) C orns  SHDIECLS MOMAS - yp gsescn Y HR 5%ch Y HR @s%ch Y HR @5%ch P
value value value value
T1 22 26 486.1 1.0 (Ref) 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)
<489
T2 25 26 238.0 16 (09-3.1) 0116 1.7 (09-3.2) 0.097 1.7 (09-32) 0.099 1.7 (09-3.2) 0.110
489-782
T3 26 26 226.7 1.3 (0.7-25) 0432 1.2 (06-22) 0668 14 (0.8-2.3) 0374 12 (06-2.3) 0613
>783
p for trend 0.409 0.661 0.370 0.624

HR, hazard ratio; CI, confidence interval; T, tertile; Yadjusted for C-reactive protein (continuous, mg/dL); *Multivariable-adjusted for
age (continuous, years), sex (male or female) and stage (IIl or IV), C-reactive protein (continuous, mg/dL); Yadjusted for C-reactive
protein (>05 mg/dL or < 0.5mg/dL); YMultivariable-adjusted for age (continuous, years), sex (male or female), stage (IIl or IV)
and C-reactive protein (>0.5 mg/dL or < 0.5mg/dL)
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CRPE <o W& F3&4E 39S W, CRP o] 2 (>1.89 mg/dL)¢]
+ 1.1 mg/dL (range: 2.1-25.8), H]E}Y] B, T2 11290 +
156.2 pg/mL (range: 232-4817)¢]1 2™, CRP F%o] W2 +(<1.89 mg/dL)¢ 3
2 05 £ 0.1 mg/dL (range: 0.04-1.89), HE}Yl B, &< 5906 + 51.7 pg/mL
(range: 143-1549) 2 YE}yt
CRP®] o] e 79 HIEY Bp 9 wWE AMY =& Blustd, Tl
(<450 pg/mL)el vlaste] T2 (450-700 pg/mL)¢t T3 (>700 pg/mL)elAl A&, A
HoWrIE BAs Al g erF ZhzE 31 (95% CL 1.2-84, p=0.024)3 1.7 (95%
CL: 0.6-4.6, p=0312)= =917} A-ZFF FoveAl S7HstA = S UtHp for trend
0.272). 2= vlErql By T2 B9 oM Tix vjaste] Al 9 ert §9
& A EA Ut CRP 50] %2 ol HlEw By 8¢ e AMY 99
T5 vk, T1 (<579 pg/mL)3} vlaste] T2 (579-1189 pg/mL)<2t T3 (>1190
pg/mL)e AH, 44, ¥rIE BAS A A9 %=+ 0.7 (95% CI 0.3-1.8, p=0.474)
7} 1.8 (95% CI: 0.6-5.1, p=0.265)2 =7} AZ4SH Fou|st A Y=o 7}
E Ho|A = &9t (p for trend 0.313) (3 4-10).
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Table 4-10. Hazard ratios for survival according to tertiles of vitamin Bis
levels stratified by CRP levels

) ; Age—and sex- Multivariable-

Vitamin ] ] b

B12 levels NO. Of NO‘. Of Person_ ad]usted adJusted
(pg/mL) deaths subjects months HR D HR D
berm (95%CI) value (95%CI) value

CRP <1.89

T1 9 12 404.7 1.0 1.0

<450 (Ref) (Ref)

T2 11 12 1539 2.5 0.061 3.1 0.024

450-700 (1.0-6.2) (1.2-8.4)

T3 10 11 120.5 2.1 0.127 1.7 0.312

>700 (0.8-5.7) (0.6-4.6)

p for trend 0.110 0.272
CRP >1.89

T1 12 12 42.14 1.0 1.0

<579 (Ref) (Ref)

T2 12 12 53.0 0.7 0.466 0.7 0.474

579-1189 (0.3-1.8) (0.3-1.8)

T3 12 12 28.9 1.8 0.263 1.8 0.265

>1190 (0.6-5.0) (0.6-5.1)

p for trend 0.314 0.313

HR, hazard ratio; CI, confidence interval; T, tertile; "Multivariable-adjusted for age
(continuous, years), sex (male or female) and stage (III or IV)
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17F 5ok, 4678 (88.5%)2) A7E Aba)
0999w F AE7I7H 17.571 D oAt

ZF ARSI 3 FY AELS T1 (<410 pg/mL), T2 (410-794 pg/mL), T3
(>794 pg/mL)oll A Z+z} 174709 (95% CIL 0.3-34.4), 397019 (95% CL 0.0-9.4),

>
M
2

£
il
o
r
M
>
o
>
o
_orlg
32
o
rJ
R
N

10671 (95% CI: 6.1-152)2 &35 HIER By 5+ 297 2555 AELo] #
omtA FotAl= AIAES HolA = FUHp for trend 0.335) (¥ 4-7). COX
Hd 98 g Az o] Wr|E BAT Fo 3 Ao tid fd=E
T1 (<410 pg/mL)¥} vl L3l T2 (410-794 pg/mL)eF T3 (>794 pg/mL)ol Al Z}+7)
1.7 (95% CI: 0.8-35, p=0.152)3% 1.9 (95% CI: 0.6-2.6, p=0.592)2 H]E}Y] By T

of M AN xS AeolE Houy, TAACR Fov|d FIFYE HojFA

—

= ¢ ktH(p for trend 0.570) (3 4-11).
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1.0=
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Y
% 06—
0
2
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™
P
E 0.4=
3
7
0.2=
0.0-
|
|
No. at risk
T1 17
T2 18
T3 17

16
17
15

7
772
173

Median overall survival
L T1 174 mo (95%CI; 0.3-34.4)
T2 3.9 mo (95%CI 0.0-9.4)
T2 10.6 mo (95%Cl: 6.1-15.2)
Log rank pfor trend=0.335

I I
10.00 100.00

Time (month)

13 10 3 1
9 7 2 0
11 9 1 0

Figure 4-7. Survival curves according to vitamin Bi; levels among gastric
cancer patients who had gastrectomy

Median overall survivals in T1 (<410 pg/mL), 2 (410-794 pg/mL), and 3 (>794 mg/dL)
were 17.4 (95% confidence interval [CI]: 0.3-34.4) (mo), 3.9 (95% CI: 0.0-9.4) (mo), and
10.6 (mo) (95% CIL. 6.1-15.2), respectively (p for trend=0.335); p for trend by log-rank

test.
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Table 4-11. Hazard ratios for survival according to tertiles of serum
vitamin By levels among gastric cancer patients who had gastrectomy

. . Age-and sex-— Multivariable—
Vitamin
No. of No. of Person- adjusted adjusted”

B2 levels .

(pg/mL) deaths subjects months HR D HR 2

be/m (95%CD  value  (95%CD  value
T1 15 17 432.1 1.0 (Ref) 1.0 (Ref)
<410
T2 16 18 240.6 1.7 (0.8-3.6) 0.140 1.7 (0.8-35) 0.152
410-794
T3 15 17 237.3 15 (0.7-3.2) 0306 1.2 (0.6-2.6) 0.592
>794
p for trend 0.290 0.570

HR, hazard ratio; CI, confidence interval; T, tertile; YMultivariable-adjusted for age
(continuous, years), sex (male or female) and stage (III or IV)
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A 2 o] A A4S ez HE By ol whe &4 Ads)

=
vk 8% we By BVt 2955 9 AT/ A%, A% AFEA F
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folmsAl Btk V7] @
A 0 ggel g BATAAE BF e By FE BE fAu@ gAY
H

_,i
o|N
N
N
ol
o
D)
o
'
NS
o
<
ot
oo
bl
il
ol
O
X,

9 B ol whel fonstA AR S =T
g $ak= HEW By i e AME =T Feve A Skt l=d
FAAR o AATE AL G AR FAHH] B AV AT w3 hA
o|7} A= w9 HIE] By, el wE A Y EE B9 wEk fonsiAl F
A7 fli well A= fFend FUFE HolA @ok=dl, Hele]
= HEY Bp 5] AL dSol a3 aHgdxE 4zt
ATl EF HER B #990 wek AMY AT SUteke AR E B
i i, HEF By 100 pg/mL F AP EEE 1018 Fsshe R EA
= HojFAoy HER Bpe g vEHIoR AW AAH dF FEE FASE
T4 ol tH(Guéant & Alpers, 2013). whzbA <k dApo] A&

EoleE ol HEN Bpo 574 Al (cut-off value)s e AL v

Ol
& Aor Azdn. dANA dF HlER Bp 759 Aol dd Aol At

o

)
22
£

o

ot} 1 7]Egke]l Aroldtd|, Schwettmann¥ Berbuet®] - (Schwettmann &

Berbuet, 2015)o] 4+ 595 pmol/L (806 pg/mL)Z, Bor 59 7 (Bor et al 2006)
o A= 670 pmol/L (908 pg/mL)E A4 a9l 43k Zh(upper limit) .= A 2]
stal Tk Iy ol A AAJE didem FAE AoR olg ¢ 3t A

= d Sl ALstrldd= FErb dn GEAE o2 HlE Bl el did
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AL A Aol AME HER By dso2 Ao S}k dnith Aolgh,
Lin 59 94 (Lin et al, 2010)91A+= 699 pg/mLE 7]+2o 2, Arent 52 9+
(Arendt et al, 2016)°l 4= 800 pmol/L (1084 pg/mL)E 7|To= 1 o9 &
ool A B AL dFE koo Wela v ey, AA7HA BIER By 4
ol tig oF & AE dFY dA#MS AN AT AT B AT A =
AHES B oA E T3 (5783 pg/mL)olAl ARHES] 4ol A= Q4w-(>1012 pg/mL)
oA Aol Hlug A AE=TE FoueA A vEhd, o] B2 sRE
STHORE AEstete] AE oF9 MR B SoleE Eol= HIER B A
of g A dod Aow Azd

HI B Bpdl sl @3 dddolA ohekxt, b8 shxp, ez, AR A
Blo] At F= OBEN Bpol Aol EiaEoal 293l v dth(Arendt &
Nexo, 2013; Arendt & Nexo, 2012). HE}Yl Bpe FHAA AAEa, TC
(transcobalamin) b= @l A3 Adsle] dFS £33 (Arendt & Nexo, 2013).
wpEbA] ZPAE] &2 Al Rl A BIERY Bt WE (release) Fo], dF oAl HlEFT]

B/t 4+ 4 d(Ermens et al, 2003), =3k A% Ay #AHM = A9

Fas Astz wAsA el wobd ¢ o, dd 3 22 S F
M dgdede) o]l SrbeiA olatH e HER Bpe €% sE7F e @
4 AH(Andres et al, 2013). ¥ Ao A+= EF HERY By EY7F =& +& 7
W 9F, TS BEE AR “AST”, “ALT”, “CRP”, “CEA” % 9Al Eo A=
AEAS Hola ok, “CRP"¢t “CEA”¢} A A o] F#A#AE 7h4 £
Ao ogAbel 99k Aol Al wIEN] By ] AEe 9% 2 TYY A
7 Hde] e e AAHAY

53] CRP= 414 <5 wkgd ud virz, 95 w82 ¢l hallmarker < &

(¢
o

Uz 4 whe Y
st 3t} (Hanahan & Weinberg, 2011; Grivennikov et al 2010). CRP&= <+ &4}
o] AEo gk o5 AFol7|% s, ol &3 42 syl = ik (Kong
et al, 2016). o]k CRP<} #d¥ 7]& AE o5 A x<l BCIL CRP AAE 714
B AT A Tl A AE BAS Al HER Bpet 1 840 o
3 waefE oz} sheith BCIO] A% wrol whet folm gk A 1@ %o SUHE B
Fou, 173 vHluste] 273 372 # Z(detection) H]&©°] 10% W= 472l A

1Al &gl As w7l wkgol X Ao 2% o

il

o
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g6 Agte]l s Ao AAHJA, EHd wetre Foug FrhE HolF
A gkgrth, B ATFME CRPE AAH oz Foudt AE o= T2 YRS
W, HlERL B 9 2@ AMg 917k CRPZ BAsS w, Abd 3=
Ztol7b k2l wo] CRPE HIERW Bpol AL oo Fae wabdsz A7tE o)
tiek, CRPE A8 75

Bl (systemic inflammation)®] A ZEo|7|% x|k A FQjo A= 2 7k A

o

AAIA A AHAME Fobd & da, A 95 A
(wound, acute infection, abscess )¢ #|3Eo]7|% 3tH, X5 Wkgol we} ¥HEx
= 7P A ¢l 42X (Smith et al, 1995; Liu T et al, 2014; Law ST&Li KK, 2014)2}+
© AolA @A vk I CRP 0] ¥ oA 54 HEw By &9 o
ANA A f1E =7 on] A Frhstel CRP7F #4 &2 ¢F A (CRP-non
responder)e] A= B o8 HER Bps &8 ¢ & oz AZEY0

O, B e #A57 Hol BAel @A/ AUn FF olitie] CRPe] He
2

T2 99 Al M= B B o] w2 wollM AE 7I3te]l #kout 9]

Ao, 91dAE AFLZEE e By SAYGN de A3 717-& dhebat
A Sesksltks gAZE 9ol HIERR By ol whE AE E4e) Wi fdAE A
Y oo S I AUe oEe ez AA4dAr 5 o g2 FAE oY

Aot FYEAAQ CA 19-99F CEA T CEACIAMRE fojujgh o] AaAaAE
BT ol CEAE Hlo} & AyuxFoa Enjsts ookwl 2 (glycoprotein) ¢l
HbA (Thompson et al, 1991, Hammarstrom, 1999) CA 19-9+ Lewis @943
AEe B TF T Zaslol
A H(Tempero et al, 1987).

T ATE Tl HEW Bpe A% #xe AL dF ARZE UEs o, e

B 19k ¥ obuleh 28b717] <f, A, WA R ek 5 g Aueke) w

© 2 (Magnani et al, 1983) Lewis &9 <4

i
2

B5aA et A7 Y] WEoR Az

=~
F wA A4E YZHT Uk ey, 5 G AFEE Fol: AEZ 4§
2=
[e)

T UASA = ANA GdshA Foh o @A) vEY By €5 v A
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th?l HC (Haptocorin)©] &

S

==
T

(Respiratory tract, Gastro intestinal tract)ol] A

AT Hazk A (Morkbak et al, 2007), BIEFR By,
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2 AEEyg

o A =}

T o= HE By
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=
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51. A&

10-20%9] ©]3k&S HE.2tHOh & Brown, 2003; Lechner et al, 2005). H]EFY] Byol
e dre A9 dHE A9 F2 AdgHo] gtom dF HEW By X
7F st Aol dalM e dAZA B A AHe] ARE v gtk ey, A2
HeS Adst7] el vletdl B AAS Alde 82 5 2952 11%0A B

Y= 9bA, FR7F e S 5% 2 2FTHY 9 22 NER 5 dE

gl Bargol wel 1 oskA Fa e thste] dAale]l RopAal th(Arendt &
Nexo, 2013; Arendt & Nexo, 2012)

53] HEW Bpst oFdke] wAlCl dolA, ek, kel ARS, f16, S T
& T 149 ol EEs TAMZE HE B % F°] 601-800 pmol/L
(814-1084 pg/mL)?1 FAFatoll Al 344, 800 pmol/L (1084 pg/mL)S Z ¥ sl A}
ol Al 6.6M = e v SolA FY 1wkl A AEM HIERY Bl ThsAdE Al
AbeFATH(Arendt et al, 2013). ®E iR ZZE Al dF wEk Bprt
200-600 pmol/L (271-813 pg/mL)?] A3 Hluste] 309 AlgEo] 601-800
pmol/L (814-1084 pg/mL)¢! Zkz}tol A 1.98], 800 pmol/L (1084 pg/mL)S = ¥}3}
= Sxptol A 27w =kom, 1d oo AME Al ZH7 1.6W, 1.9v) =of &
< HIEW Bp 0] 555 304 AHEEY 1d oWl AbdEC] S7sts dde
Bt (Arendt et al, 2016). ¢k $AE GO R ATZEA dAFolA = BET
By 8% ¥% 69 pg/mLE st A9, L olahdl xR Th Aol gk 9
w7k 298] F7bstE S (Lin et al, 2010) o 3hAke] AE o5 o
Yl Bppé] &8 Zhe Aol A7 A Kelly et al, 2007).

ol# % HE Bt T #AdAd de A7 A ER P EHJX
241 ] AGAQ Ao et o= A xEA e 9dS AHE AFE ¢k wsl
HI B Bt 3o @A S AR dA7bA o Aol 54 H] B} Al

Bp7b =2 oA e @R Ee] Y AEVT0] EolEs & =Ed 2dUt
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LHEFSE S Y (Arendt ef al, 2013; Arendt et al, 2016; Lin et al, 2010; Kelly et al,
2007), Zztel Q1ubt} wERE Bpel Z1EA7E 9, o % Qlaageld viE 4§
ah= A= FE 7t Aok

woolqol A wE By Atk At AAE A9 189 BAF

g
hﬂ:

¢

YO WE Byt $% 499 3 AR F88 sbs4el YAt 1

=9 dA gk (cut-off value)e AAISHL 59 FaAd& H7bsfRax ot

2006978 20159 6974 ZEAdIAe] WA o A3 FolA ek By
AAsh @A s AaE AR A AL 1FeR 1008 oluel F 744
AAkel Aol o Felzl #A4E tgoz stglou, 304 ol =7 Al ofF
SEIEEES 3}

o\

F 2 Hbo] Aol Yonm AsHAt 2AFHoT P42 I

F

e s e ® stlon, dgty JEF S A9 ng e S
S o= AT HEY Bpe 8% vk 4TS & 7 U+ HEHW Bp A=
E W A= AFodA ALstATh L g A F HEY By AANE Al
AR Shxb= 96 ol o), 22 7|3F FF Ao e A AL o] Foy A A ek
407 9 BIERY B A RE W 1989 AAE ALE F 558 s 24 diAd
o7 skt (2" 5-1). ¥ dAve AeAsdEd #Ag g ds]e $Us

ol 718§ 519 THIRB number: KHNMCOH 2017-07-006).
3zt=9] HENY By #HAF A3 2 G HAF ARE gotelelar, 3 AA b

B B AANY S VISR @xbse] dol, A, dde, 74 b3 W 7(stage),

0179 29 BDe JlEom FF AW s 74 g

American Joint Committee on Cancer (AJCC) 7|02 H7lstdar, $xpe] A A|
g% = Eastern Cooperative Oncology Group Performance Status (ECOG PS)E
ZlFo®2  Hrietdth  HERY Bpe AL d@HES  ol&st WA

(immunoassay) 2.2 ADVIA Centaur® XP (Siemens Healthcare Diagnostics,

_ ,I,IO _ .__:l'x! _'-\.I.':_ -I_-li -__.:.I- s



Tarrytown, NY, USA)E A}-&3}ith

Solid cancer patients with
serum vitamin B,; test
results (n=96) Excluded (n=41)
Patients without radiographic
> follow-up (n=40)
Patients with vitamin B; therapy
Y (n=1)

Patients analyzed in the
study (n=55)

Figure 5-1. Flow chart
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52.2. 94 4 & T I3 H7}

JAre) skl AAbe] A9 Computed Tomography (CT) 3-8 Magnetic Resonance
Imaging (MRD) HAFES o & st 3 HA AAbek F+ HA AALES vlaste] F
Fo] Wsts HrbekAv. Aot AR AES VEow AAEo] Y ost
Response Evaluation Criteria In Solid Tumors (RECIST) version 1.1 (Eisenhauer
EA et al, 2009)= 71£o2 TF 49 &ol 20% ode S7tE ®el ds A
A W W (Progressive Disease, PD), 24 30%9 #HAE H H$E HE s
(Partial Response, PR), a4 Wy} F& #A&] Aol & FA A E(Stable disease,
SD), 49 &d AAS Hel 455 ¢d#s(Complete response, CR)Z A o] s}
R, Am F AR BF Folu ALY FAV e B5E T HNo evidence

of disease, NED)Z A 2]s} %t}

52.3. A7 A7 2 E7 B4

A%E n(%) £ B+ BFAE YEh T o W &5, B dol
i, ddsstanl Ald ofFe wE HER By FEe Hadle]  AolE
Mann-Whitney test® 2ol & HAsIATH 4 B7F Ao weh vER By FE9
WalE AHE7] 98] Wilcoxon's singed rank test® &3l WEY By, % W3}
Frolds sttt A AA BWe 19 520 =2stete] YErdglt 3 W

A d HAb FRE VIEoer FF AP diek HlE B A4 ARS8

i

Aot AdAFLE A= HAEE=E HAF3H7] 98] receiver operating characteristic
b 3259 HE Bpol SRS XFOo2 skal o]
& Fat= W7 E(sensitivity), o] % (specificity) S YHF O 2 &to] WIZFES} Eoli Ao

AAA = H(point)= BB B #= dAIRte= Aolste] nlErl By dAI%e Wzt

(ROC) curvesE AF&3+%

nt

L=, Bo]lx 9 9kA o= (positive predictive value), 24 o =% (negative
predictive value)E AAFSEATH $% 738 7] 7HTime to progression, TTP)<

HA G AAL S 7Fom Tl XA w7pA ] 7|zt R Aolste] AFSHA
=3

TTP® person-time 3 WA FLAALZRE TF I1PS I A4 =
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=

2 2017 2¢ 284 = A4bstdar, 9w e AEFX(164%)7F AT B AFE FJ
2 HEMY Bpol T T4 o= dAF ugt SxE dAF ol dd 3 o

Fol o2 o] Kaplan-Meier curveE %3] TTPS 439, 1H5E 2ol

e

ot

i+ log-rank test® HFstAth WA &2} B ko] W F5, @k A5 ofF] w
TS o] A4S SFgith B8 HEN Bt 4 A #EE oS A
QA geletr] flal Cox Bl 913 RS AEsto] TF ol gk A =E
Tadn. WMaeE ooy e 2o ¥yt A (female or male), ol
(continuous variable, years), 7+¢] W (yes or no), ECOG PS (>2 or <2), &9
Forxg oJH(yes or no), €% HEH By 59 A5(> 6914 pg/mL or <
691.4 pg/mL) A &2} i 2 W87], AT o, 3He] W F5F, 59 o]
of frof met vro]l M-S Akl S o o w WA= VY] $4

HEpdo] offe mE oAM= o7t gl dAwRks s B4 S

k)

o

P

E A= PASW version 22.0 (SPSS Inc., Chicago, IL, USA)S Al-&383 1, A4

A Fole FHAROR pkol 0068 A AL AFoR ol
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Receiver operating characteristic curves
(Vitamin B12 cut-off value for cancer progression)

71— T2
Serum vitamin B12 Serum vitamin B12
CT/MRI (Baseline) CT/MRI (Progression)

Cox proportional hazard model
(Time to progression)

Figure 5-2. Overview of the study design
T1, First measurement; T2, Second measurement
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5.3. 4%
53.1. &AT9 54

ri&‘

A 5AL 3 5-1o fokstdth SRS FAb 2778(49.1%), oA 287
(50.9%)= Ht ol 561412 1.5 A5 ek $9H40%) % IE=
oF B AE+20%) SA7F wekow 1ol #HeH12.7%) 3 ek (10.9%) gt 5
of 3H AT A T F 139(60.1%)2> dA=S AFstAnt. V7ol ook
SA7E 4278 (76.4%) 0.2 @ol x3Eo] UL, 457 (81.8%)2] A7t AL =
ECOG PS7} 2 olst= <z stlvt. & A Q1 A7 3478 (61.8%)©]
ATh Hgk ko] WwWol Sl FA7F 299 (52.7%), EHEbHol7E = A 12
(21.8%)= A skt A WA HARFE 1002 ool FEstH AHE F

RECIST 7lsee® &4 H7H7F o] Foldth. o] 7|3t &t FHdu g 5 11

o
—|—‘

ot

bk A=

oL °

ot
X
.
-
o0
X
o,
30
32
o
B
e
2
‘
%‘
i
o,
Sl
:
_>|i
rlr
0
)
v
D
of,
1o,
riot
N
-
=
o)
X

(n=42) &< WYl By, %7} 10401 + 1106 pg/mL= 7} =kar, IMI7] 3+x}9]
A5(n=5) 724 + 1926 pg/mL¥ o™ II7] FA=(n=1) 568 pg/mL, T JEfe] &
AF+=(n=7) 587.1 + 1384 pg/mL= YETHIH 5-3).

rol ol gle w3 e 9 HIER Bp & A HA HAR] A§ 699.7
+ 101.9 pg/mL, 9654 + 91.7 pg/mL (p=0.057), 7 HA AL A5 7318 + 1195
pg/mL, 1336.1 + 221.9 pg/mL (p=0.024)= =}o]7} AA(2d 5-4), BErd o7t ¢l
= v A= T HEY Bp o2 3 HA HAol A 850.7 £ 77.2 pg/mL, 800.7
+ 1684 pg/mL (p=0.771), + HA AALe] A5 10725 + 1525 pg/mL, 971.3 +
3034 pg/mL (p=0.760)%= zto]& HolA = &FUdtH(1® 5-5). FAXNEE sHA &=
w3 sk o] HIERR] By e A WA AR A9 696.0 + 83.0 pg/mL, 9286
+ 97.1 pg/mL (p=0.107), + WA HALS] A5 756.8 + 91.0 pg/mL, 1231.7 = 206.5
pg/mL (p=0.088)% Z}o]& HolA| &ZUtH(LH 5-6).
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Table 5-1. Characteristics of patients

Total
(n=55)

Gender Male 27 (49.1%)
Female 28 (50.9%)
Age 561 + 15
Lung cancer 7 (12.7%)
Breast cancer 2 (3.6%)
Gastric cancer 22 (40%)
Tumor origin Colon cancer 6 (10.9%)
Hepatobiliary/Pancreatic cancer 11 (20%)
Genitourinary/Gynecological cancer 5 (9.1%)
Others 2 (3.6%)
NED 7 (12.7%)
Stage 1I 1 (1.8%)
11T 5 (9.1%)
v 42 (76.4%)
1 24 (43.6%)
2 21 (38.2%)
ECOG PS 3 9 (16.4%)
4 1 (1.8%)
Concurrent Yes 34 (61.8%)
Chemotherapy No 21 (38.2%)
] .1 Positive 29 (52.7%)
Liver lesion Negative 26 (47.3%)
Peritoneal Positive 12 (21.8%)
metastasis Negative 43 (78.2%)

NED, No Evidence of Disease;

ECOG PS, Eastern Cooperative Oncology Group

Performance Status; Values are presented as number (%) or mean * standard error;
YLiver lesion included hepatocellular carcinoma and liver metastasis.
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Figure 5-3. Serum vitamin Bis levels according to stage
NED, No Evidence of Disease; Values are presented as means * standard error;
NED (n=7), Stage II (n=1), Stage III (n=5), Stage IV (n=42)
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Figure 5-4. Serum vitamin By levels according to liver lesion

T1, First measurement of vitamin B, T2, Second measurement of vitamin Bis; Values
are presented as means * standard error; Liver lesion included hepatocellular carcinoma
or liver metastasis; p values by Mann-Whitney test; Liver lesion (No, n=26; Yes, n=34)
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Peritoneal metastasis

Figure 5-5. Serum vitamin Bis levels according to peritoneal metastasis
T1, First measurement of vitamin Bis; T2, Second measurement of vitamin Bis; Values
are presented as means * standard error; p values by Mann-Whitney test; Peritoneal
metastasis (No, n=43; Yes, n=12)
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Figure 5-6. Serum vitamin Bj2» levels according to concurrent
chemotherapy

T1, First measurement of vitamin By, T2, Second measurement of vitamin Bj; Values
are presented as means * standard error; p values by Mann—-Whitney test; Concurrent
chemotherapy (No, n=21; Yes, n=34)
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5.3.2. % HEH By, T mE T4 I3 dF=

HIEIY Bpel % 43 Hsle A B (n=28)9A+ 42.3% +7H428.3
+1929 pg/mL S7hH= 1 W37F fFoulsts o, b el ot (n=20)3 FE s ek

FRHAEE At A F=NdA = 1 ¥t FoveA = FdoHGE 5-2).
ROC =4& Sal 42 HEY Bpo T Jd 53 #d3 AAZGES 6914
pg/mL 3, WHEE 57.1%, 5ol%+ 59.3% %2 YEFE O™, Area under the curve
3%, &4 dE5Ex 57.1%%E et HE
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Table 5-2. Changes in serum vitamin Bjy; levels according to tumor
response

Serum vitamin B2 levels (pg/mL)

T1 T2 Change p value
(T2-T1)
PD (n=28) 9441 + &7.7 13724 + 227.1 428.3 + 1929 0.031
SD (n=20) 710.7 + 113.9 813.2 + 149.7 1026 £ 1294 0.737
PR+NED (n=7) 791.3 + 2735 440 £+ 56.9 -351.3 = 229.6 0.499

PD, Progressive disease; SD, Stable disease; PR, Partial response; NED, No evidence
of disease; T1, First measurement of vitamin Bis; T2, Second measurement of vitamin
Bio; Values are presented as mean * standard error; p values by Wilcoxon's singed
rank test.
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Figure 5-7. Progression ROC (receiver operating characteristic) curve for
vitamin Bi2 levels

691.4 pg/mL was the cut-off value for serum vitamin By level related with cancer
progression.
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5.3.3. % HEH By, T TF 1Y 7|7

Z 5o o] 3 T dF YEH B ol QAR o]l & 27 (49.1%), W Rk
1 & 289(50.9%)0lf T A WA AAL S TIEoRE FY Mol yEv =
AdE= A7 F9%gk(median TTP)S 2570 o]l Kaplan-Meier curveZE £ 3j

A% A3, v By FE7} 6914 pg/mL o149l BARL 8A ge Fo

M

—

o
vl TTP7F fo &t A & %th2.1 months vs. 3.4 months, p=0.011) (L& 5-8A).
vl ®Wyol fle= At 49 vERY By s%7F 6914 pg/mL ©]/del At
aZEA ke ol s 9w A TTP7F #SEAwH1.6 months vs. 6.3 months,
p=0.021) (¥ 5-8B), 7re] MW S 7HAAL = LolA= Fomg zeol7t idoh
(2.1 months vs. 1.8 months, p=0.816) (¥ 5-8C). §UA 5 E XA &= At
A HIEH By E%7F 6914 pg/mL o] 3l FAbwe IR A 2 a3 vkl A
= 71z fFem| gk Zfol= §1%131(2.1 months vs. 1.8 months, p=0.816) (1%
5-8D), ¢S 3= AT A= HER By FE7F 6914 pg/ml ©]/dQl FApat S
ORA B wd Hlaste] AL T|te]l @kou, SAIA SR FoneA = gk
t}(2.3 months vs. 1.6 months, p=0.061). (¥ 5-8E).
T Al FFE A 5 A= A, do], ECOG PS, FUA R AFE BAY
2o o8ty dF HEN By s%7F 6914 pg/mL
o] Sl b 1A oFe At vl FF e g Y@= oA
SHAl = kth(adjusted HR: 2.4, 95% CI 1.2-4.8, p=0.019) (% 5-3). IV7] A&
oz 3 oAM= dF HE By §%7F 6914 pg/mL ©]4el & T4 A
of tist =7t Folv A =ktH(adjusted HR: 2.2; 95% CIL 1.0-4.8, p=0.05).
gk el web ro] E4S stE W, FAAEE st AT A= ww| g

AL AolE H S (adjusted HR: 2.4; 95% CLI 1.0-6.1, p=0.06), A4 =&

A4 % BATY A FF AP F AR} BAHOR FeuEAE ¢
kth(adjusted HR: 6.2; 95% CI: 0.6-64.6, p=0.129) 53] 1+ W {50 o
fFol AAF WA, kel WHo] Qi e WF WEY By £Eo BE 9%

o o]z} 1914 Hadjusted HR: 10; 95% CI 04-25, p=0.969), 7+e] Wwlo] gl
o A= mug fE =] AolE K thadjusted HR: 4.0, 95% CI 1.0-16.0,
p=0053). ¥ Hol7k = BATAN BF wE By FEo 45T FAE 9
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De=

D4=

Progression probability

0.0=

No. at risk
<6914 23 22 8
>691.4 23 21 3

Median TTP
3.4 mo (95%CI: 1.8-5.0)
2.1 mo (93%CHE 1.8-2.3)
Log rank g=0.011

I
1000 10000

Time (menth)
6 2 0
0 0 0

Vitanun B12 level<631.4pa/mlL
Vitamin 612 level2691.4pg/mL

Figure 5-8A. Kaplan—-Meier curve for cancer progression according to
serum vitamin Bis levels in all patients
Median time to progressions in patients with vitamin Bi» <691.4 pg/mL and in patients
with vitamin Bz >691.4 pg/mL were 3.4 months (95% confidence interval [CI]: 1.8-5.0)
and 2.1 months (95% CI: 1.9-2.3), respectively (p=0.011); p values by log-rank test.
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—r Mitamun B12 level<691.4pa/mlL
Vitamin 612 level2691.4pg/mL

[1F: i
P Median TTP
= _~ 6.3 mo (95%Cl: 2.9-9.7)
E - 1.6 mo (95%CI: 0.0-3.5)
r=] Log rank g=0.021
=
=
E D4=
= —
o
0
=5 pr=

00—

EI*II 1I|:|I:l 1I:|||:I'ﬁ 'IDZI.III
Time (menth)

No. at risk
<691.4 13 13 7 6 1 1
>6914 6 6 1 0 0 0

Figure 5-8B. Kaplan—-Meier curve for cancer progression according to
serum vitamin Bjs levels in patients without liver lesion
Median time to progressions in patients with vitamin Bz <691.4 pg/mL and in patients
with vitamin Bz =>691.4 pg/mL were 6.3 months (95% confidence interval [CI]: 2.9-9.7)
and 1.6 months (95% CI: 0.0-3.5), respectively (p=0.021); p values by log-rank test;
Liver lesion included hepatocellular carcinoma and liver metastasis.
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Vitanun B12 level<631.4pa/mlL
Vitamin 612 level2691.4pg/mL

kil
P Median TTP
= i 1.8 mo (95%CI 1.0-2.6)
E - . 2.1 mo (95%CI: 2.0-2.3)
=] Log rank o=02816
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Figure 5-8C. Kaplan-Meier curve for cancer progression according to
serum vitamin Bjs levels in patients with liver lesion

Median time to progressions in patients with vitamin Bz <691.4 pg/mL and in patients
with vitamin Bz =>691.4 pg/mL were 1.8 months (95% confidence interval [CI]: 1.0-2.6)
and 2.1 months (95% CI. 2.0-2.3), respectively (p=0.816); Liver lesion included
hepatocellular carcinoma and liver metastasis; p values by log-rank test.

_ 128 - ; H E 1_'_” r



085

De=

D4=

Progression probability
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<6914 15
>6914 16

—r Mitamun B12 level<691.4pa/mlL
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Log rank o=02816
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Figure 5-8D. Kaplan—-Meier curve for cancer progression according to
serum vitamin Bjs levels in patients without receiving chemotherapy
Median time to progressions in patients with vitamin Bz <691.4 pg/mL and in patients
with vitamin Bijs >691.4 pg/mL were 2.1 months (95% confidence interval [CI]: 2.0-2.3),
1.8 months (95% CI: 1.0-2.6), respectively (p=0.816); p values by log-rank test.
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Figure 5-8E. Kaplan-Meier curve for cancer progression according to
serum vitamin Bjs levels in patients with receiving chemotherapy

Median time to progressions in patients with vitamin Bz <691.4 pg/mL and in patients
with vitamin By >691.4 pg/mL were 2.3 months (95% confidence interval [CI]: 0.3-4.4)
and 1.6 months (95% CI: 1.5-1.7), respectively (p=0.061); p values by log-rank test.
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Table 5-3. Risk for cancer progression according to serum vitamin B
levels

) ) Age-and sex- Multivariable-
Vitamin
No. of No. of Person- adjusted adjusted?
B12 levels .
deaths subjects months HR D HR D
(pg/mL)
(95%CI) value (959 CI) value
<691.4 17 21 3325 1 (Ref) 1 (Ref)
>691.4 25 25 84.2 22 (1.1-44) 0.029 23 (1.1-47) 0.021

HR, hazard ratio; CI, confidence interval, p values by Cox proportional hazard model.
Ymultivariable-adjusted for age (continuous variable, years), sex (female or male),
Eastern Cooperative Oncology Group Performance Status (>2 or <2), and concurrent

chemotherapy (yes or no).



Table 5-4. Risk for cancer progression according to serum vitamin B
levels stratified by stage (stage IV), concurrent chemotherapy, liver
lesion and peritoneal metastasis (those without metastasis)

) ; Age—and sex- Multivariable-
Vitamin N f No. of Person D
0.0 . - i ;
By, levels ‘ adjusted adjusted
deaths subjects months HR D HR D
(pg/mL)
(95%CI) value (95%CI) value
Stage IV
<691.4 16 16 69.4 1 (Ref) 1 (Ref)
>691.4 21 21 53.7 1.8 (09-37) 012 2.2 (1.0-4.8) 0.05
Chemotherapy
Yes
<691.4 14 17 246.1 1 (Ref) 1 (Ref)
>691.4 16 16 50.4 24 (1.0-59) 0057 24 (1.0-6.1) 0.06
No
<691.4 7 8 107.5 1 (Ref) 1 (Ref)
2.6 0.164 6.2 0.129
>691.4 7 7 129
(0.7-10.2) (0.6-64.6)
Liver lesion
Yes
<691.4 17 18 454 1 (Ref) 1 (Ref)
>691.4 10 11 34.9 1.1 (05-26) 076 1.0 (04-25) 0.969
No
<691.4 9 13 318.6 1 (Ref) 1 (Ref)
4.0 0.053
>691.4 6 6 17.87 2.8 (0.8-9.4) 0.103
(1.0-16.0)
Peritoneal metastasis
No
<691.4 16 20 345.6 1 (Ref) 1 (Ref)
>691.4 16 16 49.3 1.8 (0.8-4.1) 0.132 19 (0.8-4.2) 0.132

HR, hazard ratio; CI, confidence interval, p values by Cox proportional hazard model.
Ymultivariable-adjusted for age (continuous variable, years), sex (female or male),
Eastern Cooperative Oncology Group Performance Status (>2 or <2), and concurrent
chemotherapy (yes or no); Liver lesion included hepatocellular carcinoma and liver
metastasis.
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4

AAZE o]dl & 229 (53.7%), "INl w2 199 (46.3%) o]tk A WA HALY
S 7o R T4 Aol yeved Age A FYE(median TTP)S 2.370
ol TFo Ao dFs 713 5 A= AE, veol, ECOG PS, #dA = o

g5 e By %71 691.4
% TF Aol i AF=Tt
T st Al =g (adjusted HR: 2.3; 95% CIL 1.1-4.7, p=0.021) (3% 5-4).
AdA=S AT A5 AL 2AAAE F 378 2 T EF vET By
Fo] AR o1 gl w2 227 (59.5%), Wl w2 157 (40.5%) 1 ATk A WA
o2 T4 o] et Aee A3he FY#k(median TTP)S

691.4 pg/mL ©]/g¢l At TE A g2 SApate] Hlwgk FF el thE 9

A7t fFon sl A E=dth(adjusted HR: 1.7; 95% CI: 0.8-3.6, p=0.146) (& 5-5).
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Table 5-5. Risk for cancer progression according to

levels excluding NED state patients

serum vitamin Bis

) . Age-and sex- Multivariable-
Vitamin
No. of No. of Person- adjusted adjusted?
B12 levels .
deaths subjects months HR D HR D
(pg/mL)
(95%CI) value (959 CI) value
<691.4 18 19 108.28 1 (Refl) 1 (Ref)
>691.4 22 22 566 2.1 (1.0-43) 0037 24 (1.2-48) 0.019

NED, No evidence of disease; HR, hazard ratio; CI, confidence interval; p values by
Cox proportional hazard model; "multivariable-adjusted for age (continuous variable,
years), sex (female or male), Eastern Cooperative Oncology Group Performance Status

(>2 or <2), and concurrent chemotherapy (yes or no).
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Table 5-6. Risk for cancer progression according to serum vitamin Big
levels excluding patients who had gastrectomy

) . Age-and sex- Multivariable-
Vitamin
No. of No. of Person- adjusted adjusted?
B12 levels .
deaths subjects months HR D HR D
(pg/mL)
(95%CI) value (959 CI) value
<691.4 15 15 66.4 1 (Refl) 1 (Ref)
>691.4 22 22 56.6 1.6 (0.8-34) 0.179 1.7 (0.8-36) 0.146

HR, hazard ratio; CI, confidence interval; p values by Cox proportional hazard model;
Ymultivariable-adjusted for age (continuous variable, years), sex (female or male),
Eastern Cooperative Oncology Group Performance Status (>2 or <2), and concurrent
chemotherapy (yes or no).
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5.4, 1%

& dToME €5 HE Byl % A oS Ax2 &84 Thedol =

Aok 2 dAFE A k. Fdol A E ko] HERl B FEL |
ZA Fer A StekAt @ HlEW B o ¥ I8 d5d dg ¢

AZEE 6914 pg/mLeoldom, o] o]Aarel o TTP: 1¥8x && ¢ TTP Hut
oAl #kar, vEY Bt AEst S TTPo| i3 $1d =7} o} vgd By,
= 91 = TY A AF AxZ e VY] 82, Hebdol vt gle #HAb

TANE 2 Ashrh vhedon], 7o) We] gl wolA WE By £F0l 3
@ A4S, A% EETL FhR W, el Wve] gl Tl wE uey
By 9] A 98 EE oS HolA eksbr

HPATNA byl Bt el tal SelHolxt wAw, $% Avel %

A A2 9] 7hsAd S BHAFA oM (Arendt ef al 2013), & 3xte] AE o F 9
AFER 7hsAol A71" vl d=dl(Arendt er al, 2016; Lin et al, 2010; Kelly et
al, 2007) F&H o2 HEY] B/t =2 oA EFS A5 RoFa 9oy, <
THEZ 1 7FX = Aoldtath. Arendt 5 AT (Arendt et al, 2013) 4= AT
ZAME B3 22 200-600 pmol/L (271-813 pg/mL)S A4 Faxz skl )
wstR o Ryg 59 A+Ryg et al, 2013)914 = 1200 pmol/L (1626 pg/mL)<
7% SRR sto] AR dAAZA o @AE Ao m 3 ATtolA HE
Bpo a4 58 T AP 455 9 dAFGE AAT A= gl

A o]9fe] wol FAE tFew dF HER By £ AMRESRY #AHEAS
ZAFSE Afo M= AAIFS 400 pmol/L (542 pg/mL)=E A A3k v} Qlth(Salles et
al, 2005) ¥ AFelA HIEIRD Bpd FF A& d33 #AH® AAGES 6914
pg/mLE YELEH), o= % HEY Bpo A4 W 9 (reference interval) <}
AHH Aol AAE gkl 133-595 pmol/L (180-806 pg/mL) (Schwettmann &
Berbu, 2015)e]4 130-670 pmol/L (176-908 pg/mL) (Bor et al, 2006) H$l <l
Aol FT AH A5 HERl By o #AS FUF A7 2o Ae=® Asd

AN

ot

A FTE A Z2 AP oS 5 A RUHHS A% HHoR FER

A ZH(cancer biomarker, tumor marker)o] tat A7} Fds] ZdPEa gl o] Ak
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4ol FFEAAE Fololup 2wt gol FAFT A AL+ Ux, M)
X gom, NP Solwrt w& RAolAw A Y AFIA FEH
AT TYIAAE EF 2 FAE 7HA 3 Ao (Duffy, 2013) o & E°], AFP (a

~fetoprotein)s= & ] 7FeF(Hepatocellular carcinoma, HCC)oll W A AF& % a1
TEEAAIHWu & Selll, 1990), +¢F Eabe] 50% A= AFP7F 474 9]
UEl 3l (Zhang et al, 2014) WZFE=7F 41 - 65% (Daniele et al, 2004)% H 31

W, ool old 7HAI PME AFP7F Eold 4 QlojA Bolnk e
Ao 2 YebtHFarinati et al, 2006). CA 19-9 (carbohydrate antigen 19-9)¢] 7
S AL, NFY, AdolA FAF(Yu et al, 2016), Fol old AFYE, I

YArA S = Fobd 4= Adtk(Du et al, 2017). Ao TFEA A 3t 2l Fi=

o= dAA FEsta = AY SolH] FFEAAS] A=V 46.6-65% 4

rr

32,

&

AN
o

ol

th BIEFRD B FelA diAbE 2 A EW, 54 Agbd A (binding  protein) ol
| &3 (Solomon, 2007). @% H|EY] By %<
Lob Fe] A#HAATE vk Aol &EA Ai(Collin et 4,
2010), 2% @A) w7t Fged oSN F7HE 4 lol(Lildballe et al, 2011)
TG Gd FAoE Qato] Al dF vt VMg EA dF vE
W By v57F A53S 7hsAl ol At Sysel 52 A (Sysel et al 2013)0] wE
, bz g A A BER By, A% @ 5 skl TC (transcobalamin)
I} TC II receptor7t A7 =2 ¥ F4 AlxRY ¥ @o] 2= e o &
T A=, ol dAEe BAE Sl HEWN Bp &
o M EHAY. 2, BB Bpd wx S 9 ©@4 tiALE SoiAl7

olz <QlalA DNA wiEstel Lol s 714 A=A S wdsta T

-
ot
o
ol\
N
-~
_O‘L
N
R
=
r'O
)

Ardztel S Agste] g L2l dFe 7FS e dA A

[e3]
= ¢t (Donkena et al, 2010). thuF 7ol Frol A 2] o] A= 4
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2R ATANE 19 WH Qi TAAE WEE By 459 98 2% A4 o
% mapsh Relsgd, AlA 495 2
of FF AWl U AF Fabsk wAsy] G Ao HAH A
MR EHA U] BA4E AGAS Aol e Beol S
2 3 A4 BE AFE A @A ol At DA 0% FEa)
AgE Aow AAFAT. AL e BN AN BATANE £ A
ol g AP=e] Aol= oy, A AA = gded, o= FAb
ol Alge] 197 Wil Aol @A vk
B Ao @A vE Bpol HolMABS A @vhs Relth a4
w19 HAF] 6 pg FEA AL F MBI Bpel FE(~380 pmol/L,
515 pg/mL)st Ml BAS] Qoit, 1 ol HAFAL ASAE AF £Eo W
H71 folulshA FRA(Bor et al 2006), sk AN BFE WEHY By 7o)
W WE By, HHSS fFov@ Aol d molx @gkthLin er al 2010)

Teol e 71E = WER Bp A5 22 24004 Alelste] nlE By

o
o

:

S
o
t
Lo
=

2

S, TER AWLS A B TFH B4 ol e EAARA 1%
& A3uA 23 ol @Al
S, B s ngel Al ekt Bpk % W % ARAS FAT 3

2 2 5 7IE#e AAsATs AolA oot th v TjdH s

Aol Eojy+= A7 vy vH(Kapiszewska et
al 2005) OB, B AFe] A3 W By Folh AgHon FU 342
Fa glolgba s|Mshe Aol Folstelo} @tk ¥ dlitmel o

F Whg Wk ARE AFH AT/ AYHE shsh npolr,

JEE

-

Jm
o\
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=

HIELY] BpZb & 3xte] A&
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i
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7}
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p—

0
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ol
TR
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]
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0

el
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00

Njo
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63
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HIERY Bpol A4

o

e

o

211-911

s

S
W

pg/mL, 5w >911 pg/mL) o2 UFS o,

567.8 pg/mL (range: 215-906), 24445 pg/mL (range: 923-18540) 2.2 =}o]

%
7 A AT (p<0.001).

A~ =
T

Qe T AE7IE 5109 (95% CL 4.1-6.1)91 WhH,

zo]l S H A tH(log rank p<0.001).

ki3

freju]

1.870 4 (95% CL 14-22)%

B o] 521 % (log

=
=

R4

& AE 100 ga

oM 2]

P
i

A}

gatell vl s

g

s

B <9

rank p<0.001).

W

=0

32HE0Y AL
]’7]] %9}1\'31([7<0001), H]E}Lﬂ B12

S

KeN
T

389%, 909 AHYE 688%%= dF HIERY Bt A5EA

10.6%, 90 A& 341%)R Tt +9u|

M
ool

oF

~
UO

%

0

=
ol
Gl

X0

‘wwo

0

—_
fite)

.ZT!

A& o

-
T

7F 1.7 (95% CI 1.4-2.0, p<0.001)= €% H|EY By,

2}

-
1

ol A

7F 1.8 (95% CI: 1.5-2.2, p<0.001)%1 wt

1.2 (95% CI: 0.8-1.7, p=0.327)% H]E}R] Bpol w

b

=
T

1
T

o fl& wollA mBlE

O
)

Ue oA E 1.8 (95% CL

ol

1.5 (95% CI' 1.3-2.2, p=0.003)¢!

1.3-2.3, p<0.001)= %+

)

7t =9k (adjusted HR: 1.6; 95% CIL:

G
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1.1-24, p=0.009), 727 (adjusted HR: 2.6; 95% CIL 1.6-4.1, p<0.001), <+
(adjusted HR: 10.9; 95% CI: 2.6-45.8, p=0.001)°ll A fF<Jujst Al =2 F7}

Hovt, e ¥ 3kxpa 9l ghdo] A 3o xolrb Aglt gk W ERT]
B TS 2u9(Q1 <485 pg/mL, Q2 485-663.6 pg/ml, Q3 664-964 pg/mL, Q4
947-1540 pg/mlL, Q5 =>1541 pg/mL) % A& (D1 <385 pg/ml, D2 385-484
pg/mL, D3 485-574 pg/mlL, D4 575-663 pg/mL, D5 664-762 pg/mlL, D6 763-952
pg/mL, D7 953-1143 pg/mL, D8 1144-1555 pg/mL, D9 1556-2150 pg/mL, D10 >
2151 pg/mL)® E7ote] AW SIF=E Hlustle w, &l wek A A =Tt
7 el AEAPE HOFYa(p for trend <0.001), 53] 59 EHoA M4
(adjusted HR: 1.8; 95% CI: 1.4-25, p<0.001), Q5 (adjusted HR: 2.4; 95% CIL
1.8-3.2, p<0.001), A9 EAdA D7 (adjusted HR: 1.7, 95% CLI 1.2-2.6,
p=0.012), D8 (adjusted HR: 2.6; 95% CI: 1.7-4.0, p<0.001), D9 (adjusted HR: 2.5;
95% CI: 1.6-4.8, p<0.001), D10 (adjusted HR: 2.6; 95% CI: 1.6-3.8, p<0.001)°] A
Foln gt Ab Sl e FUHF dEE S

AT+ 20 & B oHo] 9k #FAE HIEY B e wep ARE(TI <489
pg/mL, T2 489-782 pg/mL, T3 >783 pg/mL)Z o £4& Aldsdtt. 2 4
w9 e] HER Bpol Wit HERN By, 2 T1, T2, T30l A 242 3564 pg/mL
(range: 143-481), 629.7 pg/mL (range: 489-782), 1569.0 pg/mL (range: 784-4817)
2 Uehwth 7 7 3 T AEYS T1, T2, T3oA 68704, 55714, 337/1€E=

BE7 27142 #olx = AEaAS B al(log rank p for trend 0.010), 918, A
H g Wy E BASE Abde] digdh ¥ == Tld vlaste] T2, T3olA 2+z 1.7

(95% CI: 0.9-3.1), 1.9 (95% CI: 1.0-3.4)% &9 wet Al f1d = IA| F71st=
AIdFYS HAHp for trend 0.036). o] ofFo wE FspEAeA, FHHo]7}
= wollA= T2, T3elA A9, 4 2 Wr7E AT A= Tlol Bl
Fod 22 (95% CL 0.8-6.2), 41 (95% CI: 14-11.8)2 &9 wek ALY fd =7}
3f S Hel WA (p for trend 0.010), 7Fdol7F = oAM= 9w g
kol & HolA gkokrh. wE xS HIENN] By ol wheb AHE(QL <444
pg/mL, Q2 444-599 pg/mL, Q3 600-1011 pg/mL, Q4 >1011 pg/mL)& t}o] A

E RN ADAGE ANE, B9 B AY AFE 94 St AYS

off %0,

o|\

-

7

rr
oM,

3 " '|i
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fz

o] FA3(p for trend 0.007), EZF BIEY B F°] 100 pg/mL Z7}g wjvujc}
A == 1.01 (95% CIb 1.0-1.1, p<0.001)Z F7Isle] s% oEXH o2 AlY
AA=7t S7heS gttt HIEHY Bpe AT dF AREA AdolA e on
ARG W ofyl H[ 5ol FF F A5 HH A “CRP” (adjusted r=0.442,
p=0.001)2} 9Jere] A Al “CEA” (adjusted r=0.369, p=0.005)<} %o AoAA=
wol BB Bprt $49 S ddH= AL dF ARZYS #2U F F A
k. ey, HIERY Bpol whE AIE A2 dFdAtelzr vE o At AE 4
Z A3l CRPZ RAAS A, T=d wE Ad A= o7} 7Has)e]

CRPE F83F wekelzxtz A zhx o)

AT 30 HIEFY B AARSE G0 A AR Az o] o] Folxl gt AE o
do stef, HEMY Bpgadd wE £ AdPe vwstaz sk T4 213
o] dojt A= wE By 7S ZHAF 1014 9441 + 87.7 pg/mL, AAF 20] 4
1372 + 227.1 pg/mL=E frojv|stAl 57kt A th(p=0.035) HIEFY] B9 &S il
TF XY dFe AAE <
A 6914 pg/mLZ o Fo] dig W=+ 571%, SolE+E 59.3%= UERST.
dZF HEY B ¥57F 6914 pg/mL o]/l Ao T W ke 21MER

agA g AT 3470del v &2 FF W 7|kE ®Slil(log rank

Oﬁ', 2

o

b @atel AHAL FF AYRE Ho] Yl

Jm

p=0.011), A%, 4, AA =, I A5 o5 BAL TF Ayl R 9
A%7F 24 (95% CI 1.2-4.8, p=0019)= FF 3 dd ZdH< o5 Ax=
et 53 ¢ Aol i 52 3 Aok gle wellA oz Al
(adjusted HR: 4.0; 95% CL 1.0-16.0, p=0.053), ztxdeo]7} A= oAM= fFoln s
ANRE EF35HA g dtHadjusted HR: 1.0; 95% CL 0.4-2.5, p=0.969).
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Abstract

The applicability of serum vitamin
By as a predictor of survival and

cancer progression in cancer patients

HyeKyung Oh
Department of Food and Nutrition
The Graduate School

Seoul National University

Vitamin Bjs acts as a cofactor for methylation in the body and is an essential
vitamin for DNA synthesis. Serum vitamin Bj;, has been studied in relation to
deficiency. In clinical practice, serum vitamin By measurement is performed only
when a deficiency is suspected. However, in an earlier study, elevated serum
vitamin Bjs levels were more prevalent than vitamin Bis deficiency among
patients who had serum vitamin B, measurements. Recent studies showed that
elevated serum vitamin Bis levels were associated with increased cancer risk,
and the diagnostic applicability of serum vitamin B, as a non-specific cancer
marker has been under discussion. However, prognostic analysis conducted in
cancer patients with elevated serum vitamin Bjs levels is limited. This study
examined whether vitamin Biz could be a marker for survival prediction and
cancer progression prediction in solid cancer patients.

In study 1, survival analysis was conducted according to serum vitamin Bis

levels (high By group >911 pg/mL, normal Bjp» group 211-911 pg/mL) in
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patients with metastatic cancers (solid cancers except gastric cancer).
Kaplan-Meier and multivariate analyses of the Cox proportional hazards model
were used. Analyses stratified by liver lesion (hepatocellular carcinoma or liver
metastasis), concurrent chemotherapy, parenteral nutrition aid, infection status
and tumor origin were performed. A total of 523 patients were included. The
median survival time was 1.8 months (mo) in the high B> group and 5.1 mo in
the normal B> group (log rank p<0.001). Elevated serum vitamin Bis level (>911
pg/mL) was an independent prognostic factor for overall survival
(multivariable-adjusted hazard ratio [HRI: 1.7, 95% confidence interval [CII:
1.4-2.0, p<0.001). In the stratified analyses, similar results were observed in
patients who did not receive parenteral nutrition aid, but, in patients who
received parenteral nutrition aid, there was no significant difference in HR for
mortality according to serum vitamin Bjs levels. The positive association of HR
for mortality with serum vitamin Bis levels was more evident in patients with
liver lesion compared with those without lLiver lesion. We found no effect
modification by concurrent chemotherapy and infection status. For hepatobiliary
cancer, colorectal cancer and breast cancer, significant differences were found in
survival times and HR for mortality according to serum vitamin Bjy levels.
However, no significant differences were observed in gynaecological, urological,
neurological cancers and sarcoma, which might be due to the limited number of
patients and the distribution of the liver lesion group. In addition, when the
patients were divided into quintiles and deciles according to serum vitamin By
levels, linearity between HR for mortality and vitamin Bix levels was observed
as HR increased with increasing vitamin Bis levels.

In study 2, we examined the survival analysis according to vitamin Bis levels
among gastric cancer patients and performed the correlation analysis between
serum vitamin Bij; levels and other biochemical parameters. We also compared
applicability of serum vitamin Bis level as a prognostic factor with other
prognostic factors previously used in cancer patients. A total of 78 patients with

advanced or metastatic gastric cancer who did not undergo gastrectomy were
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divided into three groups according to serum vitamin Bis levels (T1 <489
pg/mL, T2 489-782 pg/mL, T3 >783 pg/mL). Kaplan-Meier analysis, Cox
proportional hazards analysis, and partial Pearson correlation analysis post
standardizing to z-score, were performed. After adjusting for age, sex, stage,
and current chemotherapy, serum vitamin B, levels were positively correlated
with C-reactive protein (CRP) (r=0.422, p=0.001) and carcinoembryonic antigen
(r=0.369, p=0.005). The median survival time of the patients was 6.8, 5.5, and 3.3
mo at TI1, T2 and T3, respectively (p for trend 0.010). The
multivariable-adjusted HR for mortality compared T1 was 1.7 (95% CI: 0.9-3.1,
p=0.076) and 1.9 (95% CI: 1.0-3.4, p=0.038) for T2 and T3, respectively (p for
trend 0.036). In the analysis stratified by liver metastasis, positive associations
between HR for mortality and serum vitamin Bis levels were observed only
among the patients with liver metastasis. In addition, when the patients were
divided into quintiles according to serum vitamin Bjs levels, higher quintiles of
vitamin Bj» also showed a trend towards increased HR for mortality (p for
trend=0.007). However, after adjusting for CRP, which is also a survival prognostic
factor in cancer patients, the overall association was attenuated. Therefore, CRP is
thought to be a major confounding factor for survival prediction according to
vitamin Bjs levels in cancer patients. Future research is required to complement
this finding.

In study 3, we explored the relationship between serum vitamin Bjs level and
cancer progression. Solid cancer patients who had serum vitamin B, levels and
radiologic test follow—up were included in the study. A total of 55 patients were
included. Receiver operating characteristics (ROC) analysis was performed to
determine the cut-off value of serum vitamin Bis level for cancer progression.
Kaplan—-Meier method and Cox proportional hazard model for Time To
Progression (TTP) were performed. Analysis stratified by liver lesion
(hepatocellular carcinoma or liver metastasis) was undertaken. The mean levels
of vitamin Bj2 in patients were significantly increased from 944.1 + 87.7 pg/mL

in the first measurement to 13724 + 227.1 pg/mL in the second measurement in
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the progression group (p=0.035). The vitamin Bi» cut-off value for cancer
progression prediction was 6914 pg/mL, the sensitivity was 57.1% and the
specificity was 59.3%. Patients with vitamin B2 levels >691.4 pg/mL had a
shorter median TTP (2.1 vs. 34 mo, log rank p=0.011). Elevated vitamin Bis
level (=6914 pg/mL) was an independent prognostic factor for cancer
progression (multivariable-adjusted HR: 2.4; 95% CI: 1.2-4.8, p=0.019). However,
in the analysis stratified by liver lesion, there were no significant differences in
TTP and the risk of cancer progression according to serum vitamin Bi, levels
among the patients with live lesion.

Based on the above results, serum vitamin Bj, is considered a cancer-related
marker, which is thought to be a predictor of poor survival time and rapid
cancer progression in solid cancer patients. Notably, the median survival time of
metastatic cancer patients with elevated serum vitamin B, level (>911 pg/mL)
was 2 mo, which was considered to be a useful parameter for the prognosis and
treatment decision for metastatic cancer patients. In patients with gastric cancer,
the higher the tertiles of serum vitamin Bis levels, the poorer the survival
prognosis, and the serum vitamin By, level was positively correlated with the
cancer-related markers. Hence, elevation of serum vitamin Bjs levels is thought
to share the mechanism of cancer development. In these studies, HR for
mortality was linearly related to serum vitamin Bis levels, and the association
between HR for mortality and serum vitamin Bjs levels was more evident in
patients with liver lesion. Serum vitamin Bj» level (>691.4 pg/mL) can be used
as a predictor of cancer progression in patients with solid cancer, especially in
patients without liver lesion. Overall, the elevated serum vitamin Bj, level is
expected to be useful for cancer patients as a predictor of poor survival

prognosis and rapid cancer progression.

Key words: Vitamin Bis, Cancer, Biomarkers, Overall survival, Prognostic
factor
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