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£f 57 % (head and neck cancer, HNC) & >3 % = ~ % Lpm >~ LW A B s

4 g 5

LY AR S EavggE o B Y2 (concurrent chemo-radiotherapy,

L
L

CCRT) p|&_k& ¥vat #p 2f 58 % (locally advanced head and neck cancer) i & ;5%
S A o CCRT ¥ R FEENF RAMBTF > $m 4 hy £ 5 2 R kP

B 4e o £ H v oeegpig it (oral mucositis, OM ) & &R = ehd g > ¢ FRAF
FFE WL E L H 2 gAY ¥ PR 2 o CCRT i = v 23k
Lend B > Vi fd st A G 2 VR EFA M R Lwe d 4 BN
§ # 7§ (reactive oxygen species, ROS) » s 4c ¥ 1t & 4 » E 1t 4%+ (nuclear
factor kappa-B, NF-kB ) » i = (R4 W fm ¥ jfr ek i 4v > F R A 20w %2 oy
§ oo FEfkE §F 4 ReEd 5 F (4R %) (phytochemical) » 4e 5 f

_H._p__

(polyphenol) f-#f+ B & % (carotenoid) > v 75 3 3 it frdugf L nghid » ¥ F
Tlgrimre DNA hig fh o 2R > B FEEF ok & R ¥ v 3L drcyg » P o @

iR LAk L o TP AT U F1EE g% (vegetable and fruit juice, VFJ)

o+

A3 R AR FFERE A CCRT B LES P LT G FErg

DM

AR Tt o APy ek 49 L4 CCRT S FROLAP ER S OR R A TR

Hiehw il FAFREYEFN O BT LR RLEPC FESRY 1265
FookEyEir, F100mL iz E S 6406mMyil S 3EEE PR 2
ARG P EY A A RS A0k (VR 2)(25 %) h CCRT #

A 6-7 TP F o F B 600mL FEEAOSR/F A HRE (24 =

)‘Jﬂ\

) “f P A B EFEE S B B EBEEFRBEDE VF) BARF o RS

BAFéF,L,& AR R RE A eERE 2 YRR (nutrition impact
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symptom, NIS) ¥ fgcypchzZ & 5 v f fmd ms o w3 3= & & (The World
Health Organization Oral Toxicity Scale ) & 7 v 3EARM- W € & aeii® i « 7 7 8
Yk VR T35 X @54t £ 5 357-589mL; L% CCRT 6% -7
Eud PR ERER SN RED BFAB -CCRTh% 3% % 6
FoVR) feane AL B sl R TSR YR FRERE L M o CCRT
% 6& 0 VR = (64.0%) 5 1 ipabic i (WHO grade >2) 3 2 5 pi Ag i3t
e (95.8%) - % & B4ELrie fF 4 45 (Multiple logistic regression analysis) &
T g AR PERT SR MR P RRRIUE 2 PR e o 2t b o FRER R E
TR R R U s R ae B0 SR Y AR U OIRAR N Rt o SF ) Tk
GrHHIECE (R IPIRES R ) DATHERITES S > 7 5 RS AN

B L 4 CCRT i@ = v Wil enpe € A2 o

AT B >~ b 1E B s Nk~ v AR ?’%;;;gj R S NS ("

FHH RSP ET
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Head and neck cancer (HNC) is considered the sixth most common cancer
worldwide. In Taiwan, HNC is the sixth prevalent cancer and ranked the sixth cause of
cancer death. Concurrent chemoradiotherapy (CCRT) is the standard therapeutic
approach for patients with locally advanced HNC. However, the treatment can cause
severe side effects with relevant impacts on nutrition and hydration. Oral mucositis
(OM) is the most painful complication, leading to dysphagia, body weight loss, and
even interruption of the course of treatment. CCRT-induced OM may be due to the
generation of reactive oxygen species (ROS) that increase oxidative stress and
subsequently induce the release of inflammatory cytokines. Vegetables and fruits
contain large amounts of phytochemicals, such as polyphenols and carotenoids, which
contribute to antioxidant and anti-inflammatory properties in plant foods and stimulate
DNA repair. However, the beneficial effects of vegetables and fruits on OM alleviation
are still rare in the literature. Hence, this study aimed to evaluate the effectiveness of
phytochemical-rich vegetable and fruit juice (VFJ) consumption in preventing
CCRT-induced OM among patients with locally advanced HNC. Forty-nine patients

with locally advanced HNC undergoing CCRT were enrolled. All patients received
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nutritional consultation before CCRT and weekly follow-up. Total polyphenols content
was 64.6 mg gallic acid equivalents per 100mL of the VFJ, and the main carotenoids
were [-carotene and lycopene. The VFJ group (25 patients) received 600 mL/day of
VFJ 5 days/week for two weeks preceding CCRT and during CCRT, and the control
group (24 patients) did not. Changes in anthropometric, dietary, and laboratory profiles
were compared. The assessment of OM was based on the World Health Organization
(WHO) scoring system. The results showed that the mean daily consumption of the VFJ
was 357 to 589 mL for the VFJ group. Changes in body weight, aloumin, and energy
intake were not significantly different between the two groups. The incidence of
ulcerative OM was significantly lower in VFJ (64.0%) than in control (95.8%) subjects
at week 6 of CCRT. Multiple logistic regressions revealed that VFJ consumption
correlated significantly with lower risks of ulcerative OM. This was further confirmed
by the observation that VFJ had reduced the intensity of oral pain and dry mouth
symptoms. In conclusion, consumption of VFJ rich in phytochemicals, including total
polyphenols and carotenoids, effectively alleviates the severity of CCRT-induced OM

among patients with locally advanced HNC.
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TRaRH

¥ 3¢ % (head and neck cancer, HNC) ¥ & 2>z % = = ¥ L% & (Chow,
2020) > 4 REA B H A F A 4 FE LY L6 mahRr (2RIt
fiu22020) o TR B F B X ZFE A i g 4 5 - B RE®E (second primary
cancer) » fg{s i ¥ # & (Adjei et al., 2018) - “,f Tl R RE BEER= 4R
Fot B W R eF dﬂz  BF SR O 0T dﬂz BT 5% - % (Osazuwa-Peters et al.,
2018) > #f » FEIFHFE LR A>DRELLER c KA E DR GFIE IS
BRI A BRI AR })%—sr (human papillomavirus, HPV ) g %4 ~
Epstein-Barr virus (EBV) Iﬁ“’ » 4 % (Johnsonetal., 2020) > 4c & # F % ~ K % #&P~
* K. §HY - BEEF]E (Galvdo De Podestaetal., 2019) - ® F)*a % 4 £ 38 i
ZRFO AN aDED TER T S v OER A RPRF Lo h s o
Rt afEeE > HRHME T E N5 (Neohetal., 2020) -

SRF R ie R A& F A7 s ity (radiotherapy, RT) ~ it 1 &
e (chemotherapy, CT) & & f4x* s % - S P FFHEE > 7504 £
ﬁh%éﬁ%ﬁ@ﬁﬁ%;a%%%ﬂﬁﬁ&&ﬁ’é%@&ﬁ&%wﬁfﬁﬁ’
P ow kR 1Y B 3k L (concurrent chemoradiotherapy, CCRT) 7 #g §f fpeina &
Kz (Mohamed et al., 2019; Lee et al., 2020) o &40 75K L & g (8% 4o @ v 24k
M v FHEAME AL A S T HER AR L HO s
it % (Sroussietal., 2017 ; Anderson etal., 2021) ; * 5k Rl ix* Ea 5 % F § (T

Foodol v AR R eE ~fRek &% g i (Navari and Aapro, 2016; Nurgali et al.,
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2018) = @ 4% % CCRT inf HEaSPF o 205 s = N2 Bl E7 § o Piivik b b 0

4o £ B H o gk (oral mucositis, OM) & 4 el 214 A o ¥ & ey & K
P SRR A1 5 S A H SR 4 A2 4 & (Minhas etal, 2021) -

CCRT ¢ & v AR end B8 v it Ad 0%t RyF 5 2 Vo EHF 1> 3R
I e A 2 B F 4 F (reactive oxygen species, ROS) » 3 4c ¥ it B4 B %
# 4%+ (nuclear factor kappa-B, NF-kB) » i & i35 i fm e jr & e ja i 40 » K
+ A Az chdf i (Sonis, 2007; Pulito et al., 2020) o ¢ VEARMC K S T 4 ehr
B > A R IE LED - RIS 2D R EREF R 0 RER
/?‘“f Tk Rk s v HRIER o b B e O AE R R ee v ORRE L
Bl 5 3T AR B o S 2 L € R A e

¥ %7 % (Malnutrition) o &4 ¥ Lenf 3L 29 X UFFRKL K SR
% #wuen® (Tong et al., 2009) » % & # L EI(E 2 2en— B FF > B3 4o o D
FMIE® 2 5 K A2¢ ¥7e0k ' (Van Cutsem and Arends, 2005) o J fm e € & i 3
v -k f# ¥ 71+ (proteolysis-inducing factor, PIF) (Tisdale, 2006) % #3 # #: f %]+
(lipid-mobilising factor, LMF) (Laviano et al., 2006; Tsoli et al., 2016) >3 4¢ & —‘ﬁ VLR
v BRSO R g A F R MR R P B S ¥ R
By A s Seftipimie 2 2 Shi 2 F eilig 2 w2 jfr % (Berraondo et al., 2019;
Lee and Margolin, 2011) » 7= & i & R F A p 3 X & u 2 B 1 RHIEY 4 0 B
IO R Fg iR 3o R EHE LR T 2 D S g (Ferrdo et al,
2020) - #7040 > SESERH A ip R R o FFHRDF R A 0 o ML W E PR g e

é“”‘r"/lé“‘ 2 ﬂ'\/k’# T& o
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PR G P E ST (AR R)

o

(phytochemical) - A s dE Y s R LR fritae o 15] L g s @i
BT R P dRF e R D LR i R R B R

fe* (Ferreira et al., 2022) - X @ »

\31

,,ﬁ,—“"v.‘;r)é‘ﬁﬂf'“ ¥ Fliokep (T &
1 R % cndEP-E (Cartmel et al., 2005) » 2 o HP B L RS A~ S35 © AR RT
AR E FARERFEGRE PRI ARERL - TR 0 RS
BrEEFAN G ERERE 7 20§ 2 2 (Shenoyetal., 2010) 0 ¥ #7# 3
Frengs R R L FRyES N aEES it 2 3 (Pyoetal, 2014) 5 A
TEUATERIT SR P 3 R AL RHFRRLF P IR R

NN %\#Byﬁg | {E# gﬁ.’g;fgﬁ » L AE L ?5}% @Fi%;ﬁﬁ"?}% °

12 3 B3R

AN PP R FEREMRTE > A AHELR N R miﬁ;ﬁ‘&-]ﬁa
Ao L PR ORTES R A 2 B ST

1) #%* 14 rex B T AR BN FEA L MO R

(2 #FES P4 r B REE LR HRY R BF Rk R RO H R

(3) Fid i i~ m R A B v R AR M 2 R R R A R
HE -
@) FEF P A r BXREORYT 2 LA HE2 b THRFESFNH
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2.1 SRFRerun 7o F R

A
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L AR (pg}? . 5

\—\1

FI -F‘l_;}\q!:,n_g_\ \"'5”"1%*&\4{9_%%‘\7

H

I

$RE 18 ] B ) o~ FPR (JF] CFE SR - A R YIS TF]D) o
oy > B E Ao R R RO o A4 S R A S Bk ) L m e
H& (squamous cell carcinoma) » #rr/=x £ % Bp IRk + 4 ‘w2 J% (head and neck
squamous cell carcinoma, HNSCC) (Chow, 2020) -

FHAEL2IY - < F L& (Chow, 2020) » & Ft 2 e 8 B Hop s~ 1
H (International Agency for Research on Cancer, IARC) % &% 1 2020 & > 5k & 37/
b TR 0 4 27k 185 B B R36 AR hBATE B L = bt
2020 4 Az i 93 § FGFRATI PIe 46 F b7 2 0 BTk 2 VR AT 0 514.8% 0 2

I = 0 4.7% (Sung etal., 2021) - % Tl R RERS S s fpRat

{7

Hu R aidy  SFERIFEFHARY (5 10 495 634 6]) 5%
F o WO LR (# 10 5~ 7 7 86.4 i) (Osazuwa-Peters et al., 2018) - g 3+ &
2018 % 2030 # 2 [ » FRSEpRaE S 2 IR GAN A B4 2 2 5350 E 0 A H 1

Loy ~ KL fox P 4 2% 7@ (GDP) 474 5+ (Patterson et al., 2020)

B4 2020 &5 14§ 1000 12t ePSESERATH b 0 6 4500 b= 0 £
AR EE A FE G AP LIRS kg YR ET BRSNS Fehh e =
(4 451130503 iy, 2020) = Hsu %+ (2017) 4 47 1980 & 2014 & & 4 4% % 7

STORE > dp iz 30 FE REGERE 2 F & R G4 o MR & 125,554

B B Por il 67.3% ~ ¢ EPR & 8.1% ~ T FMR & 12.09% ~ v Rl 5 11.8% o
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AHLRCRROERFLLFA2ME - S T AL AORPFRLE ST
B2 28k 40 3 60 k¥ &t 6] 2 BB (56.09% ) (Hsuetal., 2017)

B R E B2 3 E v RS S EINF 4 % - B RF RE (Second
primary cancer) > @ ® %= RBEREESE T 2 & (FLABTINRANEE F B

ek, 2013) ) { REDIE R L B o

BRF/Y LB ETR

2

MRt E S EF RS o mBARRG TR F 2 R
(dodd 75 ~ ?hiF) HHAR) s A R R (LS RpF HPVCEBp# ) ~ i B4 5

% & (Rettig and D'Souza, 2015; Johnson et al., 2020) -

221 2 E3 R & F R

WA RDLELHF] > P42 ROS § BEAFL B o R ¥
PR 0 ol W UORARN S AFEF Lwe iR a SRR ROE A
R A2 ApM L (Jengetal, 2001) < 77§ Bfom 0 ) 909 FFEOMAEL KK G M
¢ (Hashibe et al., 2007; Johnson et al., 2020) - ¥2 % Ih?‘!;‘i‘/'ﬁ#ﬁ e dh A fe ooz
B~ CEPRIeT FPR DR SGH 4 5 B 0 A A BRIk "G RIH 40 10 B
(Vineis et al., 2004) - 3 # PR ~ B foll F B HeF 4 F2 B 5 B h
#p B 14 (Hashibe et al., 2007) -

FUF AR TG 2 - 0 B R A IF)AR B P EE 5 R 5 31 R AT R

(Menvielle et al., 2004) - 4xiFEz o 3 & 5t e cni®* > HEF /OB G AL T B
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H g 5 (Hashibe et al., 2009) » ## X w7 a ¢ 01 2 &0 4 BFpH 5 £ 14
oo PIEESE ROk "3 4o 4AgiE 35 % (Blotetal., 1988; Johnson et al., 2020) -

AT Y R R i AR wR R R R lb A
¥14 (Guhaetal., 2014; Zhang et al., 2018) - # %+ F] 7 7 1 x4k (arecaidine) +
FEEB DAL O BERE R EIE LSRN AP T R AR
vORTE R R S 0 B v Y ROS 754 > iz § 1 DNA R § v 5 I K
e * 5 BE (Nair et al., 2004; Thomas and MacLennan, 1992) -

FavP FE ~kEEPRT X0 Z2Y - BEE %% (Galvdo De Podestd et

’

al., 2019) - Riboli {= Norat (2003) £*¥fJ5 G4z #1147 1 &7 5L & 4 47 > 4p NEE
KR PR M T R F] S RO R R e M0 T B R SRS
,&ﬁi)ﬁ ¥ REKRE (b0 R a g ) kw3 4er F 4p K (Riboli and
Norat, 2003) - 4 & ¥ ehgix ~ -k % £33 i & eh¥E §F Xk (Bouayed and Bohn,
2010) A 3 dad > FFEORRA F BN TOF MRS H e foing LB ER Y T
hi3; (Singhetal., 2016) » — 78 & Al gt R g4 D 0 I EE k%

¥ "% M ERF % ek % (Maasland et al., 2015) -

2.2.2 TRpk o 'm B+

B 2 B AL AAT RS IR ® S L %4 M (Brunotto et al.,
2014) - = A7 § 45 &1 CT120A A FI¥ i LS F R eof b7 > 2 HBR 22 rh
g lx W # B 4p B (Baltaci et al.,, 2015) - ¥ ¢F » X #g % -‘Efifr ( human

papillomavirus, HPV ) E g5 K- B € & chg g 5% > Fl15 B £ 15-209% chgf
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FE R HPV chpt 4 %7 4p B (Kreimeretal.,, 2005) > * & 709 e ™ eFRR Gk +
R lmre P ¥ 120 3 HPV-DNA (Jelihovschi et al., 2015) - %rt i HPV 3+
Epstein-Barr virus (EBV) i & Rl £ J Flgihk bo % (NPSCC) # i 7 48 B

(Maeda et al., 2009) -

2.3 FEFERAE RSN

2.3.1 BEFE e HF

o5 % Bk~ 25 & £ § ¢ (American Joint Committee on Cancer, AJCC) /
B #um 8 B (International Union Against Cancer, UICC) #r+] T 2 4 #f 3 P
TNM staging system (*i+4%— ) (AJCC, 2018) » SR SE % 7 & R 3 Mg~ | ~ £ F
THTRER AT R ES A 2 ostage]l 5 TINOMO ; stage Il 5 T2
NO MO ; stage Il = T3 NO MO # T1-3 N1 MO ; stage IV * # & IVA 5 T4a
NO-1 MO £ T1-4aN2 MO~IVB 5 Any TN3 MO & T4b Any N MO %2 IVC % Any
TAny NM1 (2 gz 45) 3 % stage [N &_5% 5 #p (early stage)’ @ stage Il =

IVB : & #vat3p eg 57 % (locally advanced stage HNC) (HNCSG, 2019) -

232 SEFHNNSFK >

Bk PN e B B PFFRL F R SN PA R R E o TRk L iR
Bk ¢ dp gtk (surgery) ~ e dfais o (radiation therapy, RT) ~ it & 2
(chemotherapy, CT) » & ke & it = S 0o PR 03 o chps B0 A KRG8 17007

(Bonner et al., 2010 locca et al., 2018) - ) 30-40% % & % W EpFF K > ¥ 5o

doi:10.6342/NTU202203214



S RO SUR TR 5 A ) 60% B R AR IR EEH R 0 F BB A
CESR MRS REEE ISR B G BMES > T IR
BREFtFink RRRFLEs AL ¥ 7 23] 30% HREFTILEFETD
# (Alvarez et al., 2015; Shah and Montero, 2018; Pfister et al., 2020; Lee et al.,
2020) o P W EE I R io R 0P R FESOTFRER R o ik~ 4 B S
ZORCBEES > T LA s D N AP o

2.3.2.1 £ =59 (surgery)

£ EF AR R R R~ IR el B 0 F 2§ Rl (T R "f o

TE KR R R R R e R R Ak o TR AL B

IMA G P PF v > AR DT &imxé iv fr? R A LS i B g

BUFS R R LR DT RS SR SR PR (B

(Homer and Fardy, 2016) -

2.3.2.2 i ;5% (chemotherapy, CT)

F K AR ES P LA C RS S R E N 0 T R
et B el E A RS AR R BT 2 P ain R
(Caballero et al, 2009) - &2 3F % » > BB Lt * cn&EH 1 K ik 2
(bleomycin) ~ 44 £ %7 (cisplatin) ~ & © #e4 (methotrexate, MTX) ~ & Fiefieg_
(5-fluorouracil, 5-FU) ~ 2 ® A £ % = d& (vinblastine) v & & fi "=
(cyclophosphamide, CTX) % (Ceballos et al., 2000)> i & ;55 ¥ 11 i 1% * -
f& (mono-chemotherapy) = % f&% 4 (poly-chemotherapy) %57 > B %0 ciodg

zg*nﬂ,\u ;Jfém&,fp = ;Lg‘f}%’;‘/z » UFEH| A R do e SR HP PR B enim e 2 o IE'F"«L’T'J
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B Y > RO HES A REY > TR BESHE A
4 i > (Ceballos et al., 2000) o & F * it & 4 o & & $& cisplatin
5-FU; cisplatin~5-FU 4= % 12 fig( taxol ); cisplatin~bleomycin 4= MTX % (Pignon
etal., 2000) -

2.3.2.3 *zs+s ;5% (radiotherapy, RT)

RT 241 % 2cbfident B A 2 3 a0 §5 5740 £ 2 £ 2 Zt o F e Poig
s o 6 H mre . DNA 28882 2 L 4 hebitm = o 19 5 % 305
Mo f b R L * chE 45 60 o B A4ciE B (Laramore, 2009) 0 T B AR 4e
@B F R PV OUEF R R Ak o fe & T R kAR BLIRE S B
MZEF ez B 3 Boig A sk (three-dimensional conformal radiation
therapy, 3D CRT) ~ 58 & 3 #23x 4,5 (intensity modulated radiation therapy,
IMRT) & %3538 & 3 ¥ 3 ;5 %  (Volumetric Modulated Arc Therapy,
VMAT) o s f & * cnfR e AoV 5 - 2 - &> B0 %5 18 &
2Cy (Gray) # 37 X e fes X ek i > T £ %5 601 70Gy 12+ o

R F 6T 3 o 4 AMTSILR T L R R A R AR R

l“‘b

Tooog

=3

R Y R AR F BARR TR TR A A w
FAprt o R K BT {5 BREIFPDNACT o b E XA BRI
v OR_iE Y B e n @ § 4 (reoxygenation) o 3§ 4r B 3k bt a7 RO
(radiosensitivity) - I &% & ¥ e chi # & (repopulation) (Dorr, 2015) -

2.3.2.4 F # i 2z (concurrent chemoradiotherapy, CCRT)

CCRT {:}%ﬁ%fﬁug:}%%é‘. ERTI LI SR, ST §;“;:},§j"$ 7oA E

10 doi:10.6342/NTU202203214



R R 4 & b B 5 st AR (radiosensitizer) shiTH 0P R M 4e
WEL LR s h o B AR B 3044 (Coxetal., 1995) o B w CCRT v/ Ky
st e 2 5 % F e HNSCC % 4 % (Forastiere et al., 2003; Pignon et al.,

2000) > P PERES VB R RS n R VR FH SRR DRIV S 2 3 A S
(Forastiere et al., 2013; Gregoire et al., 2010; Pfister et al., 2020) - ¥ ¢} » — 78 %b
&g A 45 endR 2 4p 4 (Pignon et al., 2009) - &-%f 93 B Tk 325 0 & 17346
B HNSCC eht,  ~ 475 % 4o » CCRT & 5 & ch7 = 3 G > P AT M
B IO R R R A RS 2 G AR F a2
EE ZEAME SEY SN R /RN SEY Ll SN S UIEE . FER AL R

BE B L RF 0 5L EE CORT Gl FUf infy e i o

24 FFALRRK LBET 2 R HEBH
241 FER k¥ Lpier

4

e

11\1.

FLE&he

4

CEF o blhenEiR o BF  E A g

)
ol
IS

FRE0

RE¥ o IR AL ikt o i AR B8 E R i

RG]

P8 e
WAL AF o BEIR A DL EET -
L Ed i & F4E DNA 8 & foimiz 4 S8 4] 0 Fra) a5 e A 4
(Bagnyukova et al., 2010; Mills et al., 2018) » 2 7= ¢ 825048 ) jx 4 (turnover) &
Bpechimiz o plde: R Sk~ LSS o LR T SR ERR AR

Frau AT~ FHR PR S SR ERER L F R frhE B

R EF R ARG M o Y LR E o o2 45 LR R RS B
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FRek s & g &~ AR (mucositis) s rR R e e B E i B ¥ £ (de
Boer-Dennert et al., 1997; Navari and Aapro, 2016; Nurgali et al., 2018; Sun et al.,
2005) -

RIS E SR R FIRR BN s PR E R~ PR A FHE -5 &
Wpz2 BAMTORERTA 973k ¥ LehEalivr o K0 v itn
(xerostomia) ~ v AR5 (oral mucositis, OM) ~ v % & % (loss of taste) ~ 5 v
Fl¥g (dysphagia) % 5% (Jham and da Silva Freire, 2006; Tolentino Ede et al.,
2011; Wardill et al., 2020) -

R oo RS AR BB o A e R
R SRRl B A U R A L & N 3 s
(Bensinger et al., 2008) o o #z&E% L £4p v g~ v FHo T sFEngRA 4 L s 2
G AN I R F: S S U = R TECE R BN 1A
AR MERE Nk s R DR A $EE Y & i g Y AR
B h e s AR FH 02 AP RE LS REMme R 8055 > #
iyl fer s A2 § oo R (Crowder et al., 2018; Elad et al., 2017;

McGuire et al., 1993; Oronsky et al., 2018) -

2.4.2 © WEZLAEX
CORARTE L E - fAE ) mTf JlE & 1 (iatrogenic toxicity) & (5% - p @ & &
PR iz o B ALl % ik i 5 (Chaveli Lopez etal., 2014) o & -F

FRLISRTFIRE L IR EH 4 v AR (Daugelaite et al., 2019) »
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A B BEARR R R L e o g€ 4 (World Health Organization
Oral Mucositis Scale) 4 2 7 & » £ 0% (Ep P ) Flda (¢4 & 825
TRE) BRI WY A ERHFE LS Gy RA L ko XY ARR
HEAZBOOCY BP HenE ™ F ¢ R IHERA A B FEs (Plevova, 1999;
Dauggélaité et al., 2019) - Trotti & 4 (2003) 1/ % it = )E%?}iiﬁ‘% 47 33 /A
T (3 6181 B 4) 0 5 MARE CORT iaff cngi §p £ 0 B v veabsii i en
FAFFEO0% T H P F 2 R v A (P 31 % 4k) ¥ (AQE- L

+ (56%) (Trotti et al., 2003) -

2.4.3 v MEZEICY .H’J:)?;I;!Lﬁﬁﬁ
vORARE N 2 Rop AR § AT S 0 2 ROS e 4~ P ]S s e
B L F s o MR R Lmre iR A E > M v ORARRE L T BR
&fgﬂ“’ﬁﬁ% (Sonis,2007; Pulito et al., 2020) #i=3] (Bl- ) » #p 40T
- PEE-Azds (initiation): 1t 2 SR T B A Y ROS B4 #0746

2 DNA ¢ H & %%

i
o

% - FEE-A 4 By 4 (messenger generation) - AR FFEL A 4 hip T FE
i* ¥z # 45 %]+ (nuclear factor-kappa B, NF-kB) » ¥ 2258 % £ 200 B & 7]
hid o R &2 R Lwre g o Ao Fl3 -
(Tumor necrosis factor, TNF-a) % v *w® 4 % (Interleukin, IL) IL-1B ~
IL-6 & -

P = FeE- 4 @ iE s P+ (signaling and amplification) @ 8.3 W fw e g E %

13 doi:10.6342/NTU202203214



WA R E ARG T AT ER S T B UL B AR g ks
o ERPEDERFFES -
Fow FEE-FF (ulceration) @ AR5z BEREM AR B A B G T o B FEE

AFR R mFT R FEE R e {o? (i > 8- & 2 I

£y Fé &7 ¢ (healing) : ko poamre R am L iR Rag b A wre i B

N

WA Emre i B4 X I T RS L chig 4R IFY o —

=
P

\\’:

WA i Rl o e MR

Normal | Initiation (1) Primary damage response and signal amplification (Il ! Ulceration (V) | Healing (V)
= - ' Radiation/ |
o @ Ch
E
> -]
@
@
@ Cd
@ © Reactive oxygen species (ROS) =3 ¢
° o Proinflammatory tokine, proteins 20 @ o
@ D © Anti-inflammatory cytokines @ (=) o
o ONAB 7
- @ o1 v0/9 -
Pseudomembrane ° IL6 11 )
5 ) @
@ m:ig)eadcelsard o y 2 ® 9 = °
Prolferat ® o o
3 basalcels O

b : " ; °
o . ° S 5 ‘
2 . 3 o200
A S o s a0 N
S Primarydamageresponseandsignalampliﬁcaﬁion(ll/!ll) Ulceration (IV) Healing (V)

Normal / Initiation (1) -
T Production of
4 NFxBactivated DNAdamage, \. o pro-inflammatory )
e e e i
.'. ‘, .;k /./ﬁ ~~/ Production of (’»L /—\‘/ [ V)
0 ° o8 TNE proteins 7 \ == o | ’
o | ‘ Threshold /w ’:@% @ S
'NF | - Of CEll dath e /] ey H AW [
| > " results in ulcer b dd "
ros Pamar 1 | ‘ LR | W S e
" s A 2
Roed \ Macrophage Signalsfrom the extracellular matrix
Surfack \ Poduction— .+ siacop direct basal epitheil clls to migate,
o/ receptors St Tissueinjury Hperabom o proliferate, and differentiate
o e Produrtonof 2 celldeath : Bacteapresentin
B
N\ v ceramide synthase induci ucerpseudomembrane
Pathway: e ng o k
ek apoptosis in submucosal cells st mgphmw
more cytokines resulting in
more inflammation

Bl- v ORARC ORI A G B 0T PR R (Sonis, 2007)
Figure 1. The five-stage model for the pathobiology of oral mucositis.

N

w7

|~

&k FACESR I R BT GRS o P W I e

BAE L BRa o oA A2 hERRTY > AR Y ook
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3
>l
i
=t

EHERIET o % e 55 R 2 B R T A it
SHPR A KPRTHRR L TR PRI F R D S AL

PTRAIGRERARE LR GRIL 0 5 LG EARFFHEL 0 o

25 FHAELCRDEY LA > £ 3B PR

GAHEBE e o DR E L A EREDY 40T ]

K3
3

T

B

7
i &g ARG B A 4R S ol iR i o Ravasco % 4 (2005) sFT g 0 #-75
PSR G 3 - mREEEA R YA RE o %A A

# 400 kcal 2 3-¢ & 40 g 2 v JRF & 4 “o & (oral nutrition supplement, ONS) > %

Ji

BRI ALRES BEFR S - Z PR ER e FHEREY G H

34

FRAFHE LB RERY  TAFER O RERET > T RS Rk
L FlEpant S Mt H o 5 % (Ravasco et al., 2005) Kang % ¢ (2016) =%=
10 A0 CERTORIEE RT m AMEA 5 2 0 4~ B3 fiieny %3539 2
Y& ok HBERLS - B5E UFRARERCREFRE  SRET 04
»meTiaiE p EEERE YR 2 (1,691 £ 301 keal vs. 1,066 £ 312 kcal) 600
kcal w1+ ;i g EME %% £ 4 (Subjective Global Assessment, SGA) 3

o FREH PR ERE  FREFET ANl r g LHREIF

A % A (Kangetal., 2016) -

26 FHEHROCCBRHFERE B2 L2 BF
261 ¥ %7 2engmg
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¥ %7 % (Malnutrition) U & F ¥ L PR AL g g R P AR AL
TR HERLR > BEFF NS 50800 0 B¢~ MEFA L DR G N5
(Tong et al., 2009) - % % 7 L IF15 7 L - B FF o 45 so oo 1 P 1%
TR B SRR ALY BTenh % 0 3B a " 5% ok o (Van Cutsem and Arends,
2005)° % %7 2E- L ABARBAR B £ L Fod L8 RLERD
e er s (ep i L ERE ) S ) foBF e (L H ~yup ot ardk

1) hi & R %] (Soeters etal., 2008) -

262 inRPFLME L

MERELY A2 A BTpb i » LRESRF BT 2ioh s

e
‘3;

3 & Ffpl4p 1% (Capuano et al., 2008; Datema et al., 2011) - Nourissat % *
(2010) & %f 535 A HEFF /L F > FHX 0SS H AAE 62 Gy RIEH

Fw ~ (SMEERI o FRHE TIHMENL L 22 kg 25 %.’rﬁ,&—‘ﬁ’iﬁf‘!ﬁiﬁi{ *

5 %> P RBFEBRINEOT R (AR5 TR U] THERE)EE L I
3 97%3% 62.9%2 & (Nourissatetal., 2010)c ¥ - * & »3F 5 a7 7 B % K or >

IR REF 0 PR T ME RN 0 0 2 AR E P
FHROTE S A D NG R IT TR ST E A S
F X 17-2896 0 @ ind R (S B 50-809¢ » Bt R i B~ A B el
;i@ 3 £ 3 (Jager-Wittenaar et al., 2011; Jager-Wittenaar et al., 2007; Platek et al.,
2011; Van Bokhorst-de van der Schueren et al., 1997; Van den Berg et al., 2006) -

Ghadjar % (2015) »* 1994 1 2000 & FF iz % 224 =R e X > {84 s
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N

EFE5 X E XA E S 12Gy e ERISR X TR

bl

- AR

| PFE S RETAAE 5 72-768 Gy ; ¥ - E"f B RS ¢
% 1-5 3k 6 3% & % g4 (cisplatin) 1 g & 4 _’rh%‘?#’?‘eﬁ%];‘ii;:},%o.&é% koT o
Bipfw LRI > 5% R F X 32% 0 s BRI G 519 5 fisg v A
LpdE >10% R ¥ 12% 0 s A RR S 179% 5 0 LPFdp &0 in
B AL dE > 10968 CCRT & Wk RT i &4 1578 5% ena & 37 %)

% (Ghadjar et al., 2015) -

2.6.3 in R ¥ B ROM g 4

Bk b F LW S ey LT E KT R hE 8o Silver % 4 (2007)
$%F 17 =35 % CCRT ik 3nst ¥ s A & & o 1 B X S foip] 202
(Dual-energy x-ray absorptiometry, DXA) i& {7 £ 48 ke = | £ » 3 MR F in i ih
P LETRLWERE 2 2P e % (lean body mass, LBM) ik > £
h71.7% +21% (Silveretal, 2007) » £ 77 s 4 o R 89 B 15 & P73 8o #sd
R BRI h A 0 3 2R i e SR b o F b Grossberg & 4 (2016) A4
17 190 =% 3% T "%k 4 (computed tomographic, CT) g 58 % & A Vip
BH=+ RTiof (THHE 5 687Gy)» #7 74 = (38.9%) & RT 2w i
% G BTeA 1% 0 127 = (66.8% ) #% 7 CCRT » &% 47 41 > 3539 54,
% RT 7 9 17 F #25 (skeletal muscle, SM) #4=4F enf3)> @ RT & R34 4c 1 65.8
9% 7 1 ¢ RT &% oonl in 7€ 58.4 kg (148 £ 66.8%) % 2 51.6 kg (i&

B E 61 64.596) + i + [ hRoR i S RS A8 0 /€.38.0 kg (k48 £ £ 55.09)
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% 5 35.7kg (AR E 155.806) « § 0 » 5 Rg K il f G g 1) 5 2R g i
B B Y R F il m R {ok Py s T % (Grossberg et al., 2016) o 2

R AT o RIERF e R Y ETR LR Y ik

2.6.4 fﬁﬂk%%i R E IR ?iﬁﬂiﬁﬁﬁﬁ
FEA LIt o X CCRT ahEpsiR b4 @ TP Uy > I WL
frkoR s iv § s > (Jackson et al., 2014; Jager-Wittenaar et al., 2011; Silver
et al, 2007) - ¥ LM R F WL F IR FI2LF g e o o B R Sl Ae e
COORAENCL C B FIEE Ui ERFIEE R F ok e E > S FARE
g% (nutrition impact symptom, NIS) € 51427 5§ fo@ LA > ERAE kD~
F 2 € e '8 (Neohetal., 2020) -
2.6.4.1 % mre 7|2
T dmPe & &% F-v ok f234 E F]+  (proteolysis-inducing factor, PIF) - PIF
¥ 5 d LA -39 fr (ubiquitin-proteasome) T 0 I St P oihged B4 2
(Tisdale, 2006; Nishikawa et al., 2021) - 5§ ¥ 6% h2d £ > WP Fov 7o 20
BRAK EFERTATLEY ARG EIRFT R L F o ABwE T2
£ AN R > @ I RN Fod T A JRH e o R BT S
4 &) R (Munoz-Pinedo et al., 2012) o gt ¢h » g % 7% 2 g BB |
<+ (lipid-mobilising factor, LMF) » LMF ¥ & d 3 4r c-AMP e3¢ > @ 3 4o 7y
RSk JR T 5 i B 37 9 8 ehik brdl :B (Laviano et al., 2006; Tsoli

etal., 2016) -
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2642 FiF T2
Bk B PR Bk PR e a1t A58 TNF-as IL-1+ IL-6 % 4+ FF
(Berraondo et al., 2019) » #H 3 £ RES 3 W R EZ2 AR ¥ 5 TNF-o 22 PIF
- ¥ 5d L% -F9 f5 (ubiquitin-proteasome) BT 0 3 4e Fov FehA fE o
L ,&Jﬁﬁ? poend 28 3-9 F & (acute phase protein response, APPR) 3
4e o APPR € i (R4 B 2 0 A AMEFS ¢ o CRP L ¥ * hpaie
B 2 ¥ g L adp ik (Gruys etal., 2005) -
d B ¥ Ao e Ay e A LA F RS e ik o € id
RPN LR 2 B IC S e > BRIV Z s 3 @ FHE R
% o "f gtz eh o R 54 G R L PR FRN e e T drgla SRk Y
(neuropeptide Y) B /s » & ftiott £ (leptin) ™ Ale chf wapiv® » FR ¥
F& (anorexia) » § % & #P~7 & 34 B (cachexia) 0k & (Inui, 1999) -

BERTALRER A S TR RFL- o

27 BRMERCABREPHMBRL TS ERT B ERGF

Tk Bop B ALY TSR A RPN B A & 1 i3 (hypercatabolism) 314z ch

A A RAL 0 LB 2P LR B 4 Reena 125 B (Muscaritoli
et al.,, 2010) - Bz LR 28 7 (8324 (high-sensitivity modified Glasgow

prognostic score, HS-mGPS) & » B > & # L ka3 scp B C-F R k¥
(high-sensitivity C-reactive protein, hs-CRP) fr & Ji § & =R o 5 ¢ F-o

(Albumin, Alb) & 5 43 #4724 » % @A (HS-MGPS=0~1-24) #A %4 5 =
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B33 5 hs-CRP<0.3mg/dL # 0 4 ; hs-CRP>0.3mg/dL * Alb>3.5 g/dL
# 1 4 ; hs-CRP > 0.3mg/dL * Alb < 3.5¢/dL ¥ 2 ~ (Proctor et al., 2013; Hanai et
al., 2018) - Hanai ¥ * (2018) # % dp !\ > EE S ¢ & BdE e R ET
ST BEERT O ER RF Oif i » @ HS-mGPS ¥ vk Rl e cn & s
Fopbl ¥2 & Bz S9E s RIS 9555 o 59 HS-mGPS ik il
FUERFERT G ERTEERTOHDL 4 GHREY F L (Hanaietal,

2018) -

28 M FFFLRFAE vORRA LS p2 &0

=gl

FEOR R D P e R A 4 0 A B LR 54+

\“‘b

ARCESFT LS P ES TS % (phytochemicals) (Amin et al., 2009;
Benetou et al., 2008) - & i~ % ¥ it 518 H 23 1+ E 1 (Liu, 2003) ~ 3 & f23 22 o
dof kb (Lampe, 1999) > 2 5 % MR b & c0F a0 B ALK 2 R LR
FeE YR Y - FEEE o Vb FHET R B U L~ dRF T R R il
T A il B R BT PR § ek i R Agpdl o
AL g B I E £ (v (Ferreiraetal., 2022) o k@ > pow  BE Rk F 4Rt

FLFGRoRDETRFEI 2754 7 e

281 ¥ E§ #

% (carotenoid) H_i e gis ¢ 4Bt & - 8 £ - FAZ:E 600 A

Py o Bl R Y R AR LR R GIERE DAY
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ta 1% (Pierce et al., 2006) o * ¥ j& % SR i (blde @ FEF ok %) ¢ BB g
NP R R NEEE G Ay tH i THAE LS (singlet
oxygen) - I %473 4p e &7 e B I3 453 3 (gap junctional communication,
GJC) (Tapiero et al., 2004) - L% {4 5% 7 45 1 HNSCC (Cartmel et al., 2005; Kune

etal,, 1993) frr *x9 zy (Nagao etal., 2000) s + i ¥ B B i 4 fricke

FOUR R ¥ EE 4 & Mo Sakhi & 4 (2010) 7t 4p 21 HNSCC A i v

:wlvt

EiF 2452 od By 2 BRI R ANNTRTEYRLY
Fr#lie i 1 (Sakhietal, 2010) o HNSCC s % > F1% ¢ 47 ¢ B § % i & #2~
ORI L B R ERR > KU F] s B R b
4r (Wiseman, 2008) -

F3Ap MRS R R A RS AUS B (8 8 ¢ 4r sk 4 Px (glutathione, GSH)
(Bghn et al., 2006) f-#g+ & § % (Sakhi et al., 2009) &k & # % R 7 3 4o 5 7%
F o Sakhi & 4 (2009) =7 3 3 I AT UTER TR s A OB UG R T AP L
R A KHETRFNF VRS LT H LY R RF R TS
% ¥~ (reactive oxygen metabolites, d-ROMs) (Sakhi et al., 2009) - Sakhi % +
(2010) BLEFFFF M ¢ L AR ARSI B kY e BT R RA
PR B A e K 34 R 5 3 BRHNSCC o 4 e 8 088 T 0 2 Ss o 14 o i ¥
e By F (E3 A 0@ By A B+ By A) LEAB B FFFET (progression
free survival) = i 4p B¢ (Sakhi et al., 2010) -

- HEBHRA LR BFRLFRIRMFIF S UKD 1 B

b0 B AL 250meB-t By R 2% 21 X2 & AT 75mg Iindk s
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R BRBI AR PR B 2T % ST A i AR (Mills. 1988) -
Meyer % 4 (2007) 4%t 540 = HNSCC s 4 c67 5 » B m %0 s 8IS 0 ¥
AT A A G MR b Bt R RIS AR B E BT R B ILE S

'+ (Meyeretal., 2007) - % & khehB-+* & § & {v% H

\F‘b

-7 B A LA
AW TR MO A (T GE S 2 BE R BT B R ART T R
LK e E SRS T R NS Y B B AA AT F A H 40
R lE SR S > BT A FE B R A LRI E g M H R AR e
RIS G T 0 T SRS P m g a Rk B By R R E
s (Meyer etal., 2007) o ¥ ¢b > BE22 B-gf B § AT L ® s B X ARRIH A
T e oA TR B R 2HBEEPFFAL (Alpha-Tocopherol, Beta-Carotene
Cancer Prevention, ATBC) {r B-# & § % % AL % # »xi#% (Beta-Carotene and
Retinol Efficacy Trial, CARET) » & 7 % % &7 > R HR* - B § F AT L& ¢
FROTH e kRt S 4 (Albanes et al, 1995; Omenn et al., 1996) -
ATBC = § 45 > B-# B § 4 L4l (20 mo/day) ehip & % s 4 5 % )
18% > %5~ F & 11 8% (Albanes etal., 1995) : m CARET ~ 5 i hks % » B-
# B § % (20 mg/day) % AR5 (25000 IU/day) 4 %] 4 » o chip & 9% g o)
B 4e 28% > A= F R 4e 17% (Omenn et al., 1996) (Middha et al., 2019) - d p*
TR RER A BB S RRDB- R FAAHRLE 20 Lo
oA i B FP s SUs Fr @] T LS  FRRSER A MO

P b nifBe o Dbt A S 2 pd ARt AR £ E 0 8

;}P‘:,A_B’v_;‘]rg;c‘*a’i ;L%'%%ﬁjj)%fg—rug o ‘“;P‘)%J%A r]n@‘,)z‘»v4{m,r§,e~; »{},T,ﬁ,\
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e enp| T B Ty g ¢ Bopr B EP-E RERE B & 1450% (Sakhietal.,
2010) > 3 »v gE % gz R HEP-E > @ > Le Marchand % « (1994) 4-¥fEp s 2 o
OBk e AR A FE SRR LNS X AR AD B0 S
B3P FEEFH LY R E kR scd 5% F (Le Marchand et al.,
1994) -

Ba T2 o R PR EOEREY A ESERED

\\\xr

SRR BT
FrR éﬁ%ﬁ’»"% 7 ¥ 11 3p f# HNSCC #F » $f3+ 2 f‘g% HNSCC mﬁr,— A TR A A g

FRETRIEY g3 R LR > FHAEIRE F e 4 FERER

282 5B

5 pa3g (polyphenol) . jg it % ¢ S~ ch— 5> p v e & § gy 8000 &
b ¥ kg 47 5 s (phenolic acids) ~ # % Ak & (flavonoids) ~ & fs &
(lignans) fr= ¥z % (stilbenes) ¥ » H ¢ fopk % 555 ik % 4 | ik %) 30 ~ 60% °
Duthie % % (2000)#;1 o SR EF R ATIEAR K e k- A e
A @R (intercellular signaling) ~ P-glycoprotein /&4 > o B2 R k&1
3 3 3 M Ap k%2 % 12 (Duthie et al., 2000) - Lambert & + (2005) RB|# 7+ »

§ R EET TR e A~ REE B foie B Y 0 B 4 FUB I (Lambert et

SR A MO S e FORIE o A & AT Rk Fu A
-

ebie ek & B8 (Johnson, 2004) @ % As#F BT VMR enTEEA (EE 0 Vo #

d 5 e AE Ak s fo e (3R 2 e s B 451§ (Halliwell et al, 2000) - igit 2 4
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B et Lmie &g P FES v 2R e B 4 hivd (Walle et al,

2005) o f v MEZEMCW ST 3 5 0 Javadzadeh Bolouri & 4 (2015) =¥k iRk

al., 2015) -
FE YT o B R IR R kR T RS AR g

tigd > FEr Ve s TEEHE M FAHER P EEEFAL T L

=

R B K ALE § Rl Bl AREY £ NN T rl RN I
5 FOELE o RA o FHALF IR R o AR PR 2

B it FFEFERE 0 PRETRIRIEL c HAELTRENMEST A

PROFHEERLFRPFHENA 2 Rl iTr Faip L TS SRR

\\\?{r

LH ¥ & R

E} o
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g HEaE
31 AL H%

A F R - BF %M T R (Quasi-experimental research) =g iE B
(clinical trial) » »* & #* % X %755‘3 Pos R s B gl s v ekl 5 2 AL
BABEPFL IR fehkH R S ATLEL KL L CCRT dup £ > H @ sy
BUpR M pI/AE SN AL 26y - A - K FE5E 0 LY 6T R
ok BlE* g 4a (cisplatin) 40 mg/m2> & ¥ - R EF RIS o AT T R~ 2

:}2‘,%‘%7 (= E L

311 kg2 prixe
(1) 20 % 65 & ek i 4
(2) AZETI-IV H A HNC R » mid s o
(8) B4 k¥ 4% HNC iz iw s (4o RT & CT) -
(4) =35 % WK AR TRk~ 3 & i7e sk (Eastern Cooperative Oncology
Group, ECOG) whp # #ac hini®=m @4 5 020
(G) e EFARDF (FheHoT) o
6) FHEAT 6B (A ERADBE)
(7) LWFE AR EFELE -

8 mLEFoiridH -

312 % E G
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(1) z#HL 9ot $ RTI0CT £ L -
(2) fWbpIaIR gy o

@) PG RERAY -

(4) ¢ oAb LA N

(6) #rmg s r PEF ook ERALK -

32 APy #&P¥ 2 e
321 3 Hk* ¥k
AT RIPF 520132 10% 7p 1220142107 6p oFF 7 i€ nMaster
2.0 Sample Size Software & & & etk A8 B F K% (o) K 5 005 & 74 ™
25 0.8 H AW PpmEaEk [ THRAIL R B35 (T MNA (Mini Nutrition
Assessment) =17 » & Z chip - B® X =36°1-b=08>0=0.05) F]} 2 & B
DB AR E DR 24 o Hw R R BT 20%IER K & a4 K 7

PR RCE AN B2 HRE L 30 AP EL R EFERKFIRB

FrwRif §FALE (o) IRFTEFIFFRLE -

322 T &

AP R - BF %P T & (Quasi-experimental research) ek i %
(clinical trial) > ¢ Pﬁﬁﬂ‘gf 6l = &k ik g5 }{%}ﬁa Ao FRA B o~ 18
BB 2T R 2 LB 3% (Purposive sampling) -z % e S ENC I

- L ¥R 4 FE % (vegetable and fruit juice, VF) 4 * th 4 » 2 (VF)
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group) > ¥ — &R 24X ¥ A o R e (Control group) 0 i F % A4k
r?r'°§~i€.¥§ufi3ﬁ‘£i"§ﬁ§/ﬁjﬁ AR £ FEaghRAETFINAEFA
Nefek o S SR AHEEL fck o 40 w4 & CCRT st 2% B
SRR (2 /% - 300cC/HF) > o Lz pe A uE T BRLFee m CCRT
W pgp Ao i (5 X)) FERPAEIRFFES w2 d
T g 5 I R 0 ) MR R PR R B B R 0 JLCCRT Jaf w2
FR4-E 6-TFBECCRT Az d» i » 2R R&* gi %k F onpr fF £ 22 89

ﬁ o

323 TR E 2 AL RIFINAL

AT TR A P EIR 0 ¢ 459 x 3k (white blood cell, WBC)
B E ~ Tk ~ v (lymphocyte percentage, LYM%) ~ %tk = zf #ic (total
lymphocyte count, TLC) ~ o i ¢ 3¢ (albumin, Alb) ~ & *2 ] % (total cholesterol,
CHOL) ~ & # % % (blood urea nitrogen, BUN) ~ #-f& i+ (creatinine, CREA) -
B ATt C-F &3¢ (high sensitivity C-reactive protein, hs-CRP) ; %8 =g & » &
# 4 % (body height) ~ ¥ £ (body weight) - ¥ &2 7 £ 45 # (body mass index)
£ 48w = 247 R £ (body composition analysis) - 4-48 75 5% € (body fat mass,
BFM) -~ %8 75 %% % (% BFM)~ ",f 248 £ (fat free mass, FFM)~ ¥ #23v5 & (skeletal
muscle mass, SKM) % ; ¥ % 2 #&> & > #3550 4 & (oral food) (27 7 45 5
CHEP LS TR A ST RY AN AR EFTHREZFEE D)

TR &4 L e (oral nutrition supplement, ONS) (## T 4pav 4% 27 §
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FER LG T o BIOFEY S B R0 B AR ) 2 Fr o5 £ o

\'FES

WHO v 923:% 8 % &~ 3~ § & % 554 (nutrition impact symptom, NIS)# v
vz % & (oral pain) % 5z (dry mouth) jestk % 3p1k (Bl= (@) 0 Pl X B & 2

RT RA26-7& » SH el RTHE THEAHRL BT wh i &2 R

w«

PRI S ASLE CORT i 3 61k » 2 1 5 208 £ 343010 A2 ¢ /A0
g i A5 r{;&\a bev AR R A A BGTER o Bt S H RS ‘;_i;é—%f RT

RAZE ARG Y %A MR Z0 CORT 61 B L XL Hife b2 2

AP PR STIRTR o Db RRI2 g TR F IR (D) -

(@)

Data collection

S UEY SNSRI PRSP (S T | —

* White blood cell @ (Both groups) * Nutrition consultation * WHO oral

+ Total lymphocyte -Body weight and FlU mucositis grading symptums record
count (weekly during » 24-hour dietary score (Four-point Likert-type

« Albumin CCRT) recalls (oral food & categorical scales)

+ Total cholesterol ONS)

+ Blood urea nitrogen | ! (VFJ group) * Vegetable & fruit

* Creatinine +Body composition  intake

+ hs-CRP . CCRT, concurrent chemoradiotherapy
= (pre-CCRT, end of * VFJ consumption hs-CRP, high-sensitivity C-reactive protein

CCRT] VF.J, vegetable and fruit juice

ONS, oral nutrition supplement
WHO, World Health Organization
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(b)
HNC patients

VFJ group

Control group
(n = 30)

(n = 30)

VFJ 600 mL/day

No placebo
wW-2~-W7

beverage
5 days/week
CCRT ( Pre-Rt StartRT Complete RT 1 month "\
p L ' + } after RT
iy, W-2 w4 W1 W2 W3 W4 W5 W6 Wy ¥

RT 2 Gy/day;

5 daysiweek 5 Fo Fo Fo oo \;c-w Fo
CT1 timelweek ‘.7

4 o8 e

e ¢t ¢t . X '\
@D '

j@ @@@@@@j
@

Ve
Y
Siip @

- J

Statistical analysis

Bl= 7 T4k (@ 2 #KF02 (b) B

Figure 2. Study data collection (a) and procedures (b).

29 doi:10.6342/NTU202203214



3.3 7§ Hi
331 FER P2 SHEARE

Eﬁiﬁfﬁﬁj*f,r/ﬁ‘ﬁpﬁ‘* ’ﬁ-%' q/r/%‘m4 }’J‘ 1T % %.i(r“ §re ““»L%‘/%}% N uF'vg,,r']

AR

By

3

B RETREYRD PR A

it

i SR E oA D i R Rk

-2 R R

e

Bl

3 ik

’I‘F}?
ke
i

FendEP-E (Goonetal, 2022) - 4 & F it B4R 0 AT

* o9

me

=
=y

l;,;jé’,_i _“:”3:47%#1’:,\.%]%4, %%_/%BNW\B #ffﬁ%\#ﬂ,f,ﬂ

k|
=

e
R T

B

A A haH > ¢ 45 1 # {3 (Beta vulgaris var. rubra) ~ 5 % 7 (Medicago
sativa) ~ -]- & /A (Cucumis sativus) ~ #* & § (Daucus carota subsp. sativus) ~ & * 5
(Apium Graveolens) ~ % #=(Solanum lycopersicum) ~ % #% #5(Psidium guajava) ~ #
% (Malus domestica) ~ & # (Ananas comosus) ~ ¥#r#¢ (Citrus X sinensis) ~ & ¥z (Citrus
limon) ~ 47 4 (Lycium barbarum)% 12 fé#% » ¢ 322+ &% ehk & ~ &5 ~ #ic
EE- A7y AFESSY oa LA HRY i E > LB GES FORE
O CTRRAEEAAED X T HHATTRY 2 R2BFEF AR

P EZ2 M s WEEEA - TR 600mML FEE G TE R Y 2 G HE

\““\ﬂ

AM R FWRM A - (3 & FF, 2008) o
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- AT EFEFFEY RBFFTF AR R A R
Table 1. The main phytochemicals contained in 12 kinds of vegetable and fruit and

their functions

—

A

5

2 AT LEEL BR L RERERR

# & § % (B-carotene)~ ¥ i i ~ FuF L{riuBk  Soltoftetal., 2011;

T

=4

X ¥

-

p-»

+ % (lutein) ~ 23 % F Ahmad et al., 2019

(zeaxanthin)

= % 4a M ¥ =% (betacyanins)~#  #iF b -~ FiEF X - 84 Chhikaraetal., 2019;

¥4 % (betaxanthins) v =~ Frd|Jg e Lechner and Stoner,
2 & 2019; Wootton-Beard

and Ryan, 2011

5o ¥ % (apigenin) ~ F Fak 4§ o~ FE L~ Fr4] Kootietal., 2014;
(apiin) T hnre 4 £ Kooti and Daraei,
2017
Y # L% (cucurbitacins) ~ B 4+ A F U~ ¥ 2% Mukherjeeetal,
fis 5 (sterols) ~ # jL % %~ Fulpiste s E¥TIR 2013; Meloetal,
(cucumegastigmanes) U@L AL (4 2006

JAK-STAT - MAPK £

i)

gy & 3 (saponins) ~ 4 & # F1i¥ iU ~ g - $LE Boraand Sharma,
(coumarins) ~ 2 # é& N 2011;
(alkaloids) ~ & 4~ Fp% DerMarderosian et
(phytosterols) al., 2005; Inamul,

2004

% 30 iviz % (lycopene)~o - B- FiF it ~ FF % ~ #¥  Chaudharyetal,
# ®F 2% (o,p-carotene) FERRNE NG 2018

37 % ¥ % (quercetin)~ % RpsE  FoF it~ U Boyer and Liu, 2004;
(chlorogenic acid) ~ & 7=+ Wolfe et al., 2003
% (proanthocyanidin)

5 B g (saponin) ~ A&k EE FF LI~ E L~ Naseeretal, 2018;

(oleanolic acid) ~ #L4 2% ROUEE S PR G Das, 2011; Anand
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BH

i

=
Sk

%

(quercetin) ~ %z % fir
(flavonoids)
% 30 5 (bromelin); #&

AR

B, §%
(Tannins) ~ i % #f 1 & 4
( Terpenoids ) ~ 2 # d&
(Alkaloids)

®¥HE 2 (limonin) ~ #
% fr (flavonoid) ~ 2 3
(saponins) ~ {& 4 %
(phytosterols)

% p& (lycium barbarum
polysaccharides, LBP) ; &
7 (rutin); & Sk
(hyperin) ~ 2 3¢ § %

T~ PR

=Y

FOE LS ERS
NENE T ‘7}"’% X
forped

FORy > Fug L PR

PR d il

Ul ~ s X~ R
Fup & o~ Fulcd

j;;f-;-é;}ﬁ:j-;f\»;}%ém?éfg{ w T
‘w92 (Thl fo Th2) #
&~ ¥k

et al., 2016; Chen et
al., 2015
Hossain et al., 2015;

Hossain et al., 2015

Chede, 2013; Ani and
Abel, 2018;

Aberoumand, 2012

Mathew et al., 2012

Li et al., 2007;
Fakhfakh, 2020;
Chen et al., 2009;

Zhang et al., 2005
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22 ~600mLESFR* 2 a4 ~E L2 A
Table 2. Ingredients for vegetable and fruit juice recipe (600mL)

EREN & & £ £(Q) A
FRERE PRI L) 40 4 % 2
HAERE R) 24 % KRk
A (F R ACE) 40 iW
A A~ F ) 40 R
EREAC 6 % e
2 Ei(2i s 2 F ) 40 R 1
KSR FRGLAE T E R 50 w1
FEFETE S Y2 F ) 40 B 2R
BHE A ~F ) 50 B 2
(2 A~ ) 50 iF
RIFE A~ W oF) 6 B % B
Wt (e % ~ > 4 ¢ R

fﬁhkﬂi5£§$L95E Hu GZE b Hpp 557 5o

i
iy
|
T

&

FrB00mML R F 5T 92 EEE 20k % o (3 & 7% » 2008)

3.3.2 FER P2 GiTh BB
PEESREMD B EFREERTY AP W AR
L R & R LT AN SRR S 1 A O S R & 0
%o fiTinfedeT (B2)
(1) 283% L ERMAITE L5 ARG 0 L rLEB-kbeEE 1T
FREHEENFTER 0 o HGR
(2 WtEE LB RPEE -
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(B #> [ Hhd EFEX 2 k% r =2 7§ 4 4 HAEE (Vitamix,
Vita-Mix Corporation, OH, United States) % 45 * > 4v /KB K3 1 28 H
600 ml » ¥+ :# 1% 1,000 RPM i3t 1 24,000 RPM #fe % i 37,000
RPM > @3 483 15 A4 7 TR T v R4 B wking
LR

(4) #FE% A ESE4300ml> 4 x deg 4 & CCRT i in 2t B 4 it
RESsr  FireBiFE K E249  CCRT o » d Lz
fie s B3 Bk GRS CCRT 8 /> fie & s X 2csfinfyr entf (F 3% 5
X)) FERPEICEFES L R S RS R

AL F LB R o At K CCRT jpfk o 2 3% H 43 CCRT

6-7 F /ARG K > I > BB REgFE AT £3589 -

o SR pr=

e
HITHAAZKREITHE - HIARNHIBAHRRT - GEEIE € 4
IR ES G AR (58 & 7= > 2008)

Figure 3. Steps for preparation of vegetable and fruit juice
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1

(% 51)

CAAFE R REY

35

333 FEEF2EFH R L
FEx 45 100mL 2 600ML ey £ F 2 i % 2 & 0 WP Aok = o
Pz EEALEERSRTE
Table 3. Nutrients content of vegetable and fruit juice
FAEFD E
100 mL 600 mL
# & (kcal) 29+0.2 176+ 1.4
¥ %% (Nutrients)
=0 F (9) 0.8+0.0 49+0.0
fi: = (o) 6.3+0.1 37.8+£04
2% (Q) 0.1+£0.0 0.6+0.0
Hoagia (g) 1.4+0.5 84+3.0
¥+ B F % (Carotenoids)
B-+* & F % (mg) 10.3+0.3 61.7 +2.0
iz % (mg) 29.3+0.3 176 + 2.0
¥ & (mg) 0.1+0.0 0.3+0.0
4% % (mg) 3.7+0.1 22.3+0.4
i % p= (Total polyphenols)
% % s (mg) 65+2.1 388+ 13
FAL kR A GE (2008) c FRip B XK E G oy £ %
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34 A FTHITEI AL EE?
341 A v EFHcE
FAFLED AR LR AARTEE > LR EPEL N KT
ALB ~ F FAR s EpR I s R S B AR TR c AR TS F

TR $TER 2~ B B~ s sk Nzo2kgd . IL%%‘# N ,&.}iﬁ}%;i % o

342 &2 i EiiRl

AL AP TR 8 SR AL (10 ML) > % 75 EDTA
PR g f o T2 W3 2-8°C ki P 24 PR T I i%ﬁi’fﬁﬁﬁé%
(T A FFwmmor 745 ~ L #) 1 p Lk &k (Coulter LH 750
Hematology Analyzer, Beckman Coulter, Inc., Calif., United States) /p|{¥ ¢ n Zf
(white blood cell, WBC) #& -~ # ¥ 3| » +* (lymphocyte percentage, LYM%) >
oM = 2k #c (total lymphocyte count, TLC) Bld WBC 22 LYM%4p k-5 @ {8 o
woxpd 4 it 297k (AUS800 Series Clinical Chemistry Analyzers, Beckman
Coulter, Inc., Calif., United States) 4 47 & & fifk 2 it & > {RIFE P ¢ 35 0 & 0
#v (albumin, Alb) (Colorimetric method, Beckman Coulter LX20, Fullerton,
California USA) ~ %, *% %]z (Total cholesterol, CHOL) (Cholesterol oxidase,
Beckman Coulter LX20, Fullerton, California USA ) ~ = # /% & (blood urea
nitrogen, BUN) (Spectrophotometric Method, Beckman Coulter LX20, Fullerton,
California USA)~ i j-3+f& = (Creatinine, CRE) (Jaffe reaction, Beckman Coulter

LX20, Fullerton, California USA) ~ % st & C & Ji& &9 (high sensitivity
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C-reactive protein, hsCRP) (Immunoturbidimetry, Roche Integra 800, Fullerton,

California USA) -

343 v WAL X TR

G 0 T AT AR R B E AR 0 W £ R TR A B

PRI E o2 fiEd e szAk it & (WHO oral mucositis grading scale )

{?‘3
¥
N

BHL LT EOE (EEf) Flds (P4 & B2G50ES)
Po(ldw) »pB2AFTRPETEZ

(Mariaetal., 2017; Villaetal., 2021 ) -

w2 R iEd B e AR 4

Table 4. WHO oral mucositis grading scale

2 B TOEARMIR Ak

Grade 0 (i) 2R

Grade 1 (4= &) BR -~ em(Con B i)
Grade 2 (* &) fpd s T e B S
Grade 3 (B £) R Tahin s 4

Grade4 (* ##2 &) FF - mEEriEa

(Maria et al., 2017; Villa et al., 2021)
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3.4.4 v vEARVCL AR M Y & B PRk i B

AR RN A & (head and neck symptom checklist, HNSC ©)
(Schmidt et al., 2013; Granstrom et al., 2022) £ 7 H ¥ 22 v y23E5% 0 40 B (48

§eny RO S 4AT SRR R 2 TR 3R A L T M A CORT

B 6P R E L B E

FL

FAw g < (4-point Likert scale) &=
I;,ﬁ "o ll,ﬁ _ g‘-t‘ll N "*B%ﬁ‘f gu N "j}:—ﬁf f;ll . 3:,‘_‘,&%‘_1_/",\ , gﬁ_iéé_iﬂ’(#}a ﬂ:}ﬁ‘i —_ 3‘&1]\

SRR T g R & R ALEOAR R B AR

345 & S HP- L b2 T

3451 Kr&az rRE AR LR LEE TR

ot TR WAL D FRLIP FRFEFY AR (HEr
ZoE)EREFRFEE AL HE 2B P EHgesrRiE (T ) R
;‘%—ﬁ‘}"'fﬁiﬁ—i RED 24 MRS AT S A2 PE (fF 0 =
BB sTRYERARS R PRI RZGFIA N R 22 YA
25 RS 2wt B9 > AP ERY AFEF  AF DR NHLE
AF LS EYRRE (P2 F 0 1998) Bhrg1 & Fip L H i RS
Pl BT B2 A A AL EP B R a4 N34 Excel iRty X
A X HEPZHE R Y g’r Eaﬁﬁ?‘ﬁ%zﬁﬁ_‘:«k%%%gﬁ o
3452 P R B2 FEX AT B EEE R

FEPHEPE O LCCRT/pR Y FS P EITH et hpm FH 2

78 CCRT o #p B » Pl d ’]3:%%5}‘5{;1 Fﬁ%%ﬁiéﬁlﬂ—lﬁ@ﬁvﬁﬁ A AR x Hic
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LEBe s ER S ERDT 0 T R EEA G 2§ R AR T e

B R AR S SRS AR L S8

346 Wixz LR AR E

Weplgeds: &3 (cm) MWL (ko)  WERIEF K » L34 & CCRT i»
R EETEBPTELRE - AME (582 01 kg) o Td F AR L
#8572 4% (body mass index, BMI) % # € /54 e At o BMI 35 S8 €&
(kg)/ £ % (m?)> % BMI 4 5 % £ i 4 (BMI <18.5 kg/m?) ~ 12 {8 4 F1 & & ¥ (BMI
18.5-24kg/m?) £ ¢ 1+ (BMI>24kgim?) ; R m2 F A 8 2 {(F &
RIEME-AMM L) A ML Fx100% -

Lgg e A p§ 4% InBody 720 £ %8 e 2 4 47 %k (InBody 720 Body
Composition Analyzer, InBody Co., Seoul, Korea) » 12 zk = 7% ™ BLFF R 38T 4k %
SR AL L LR R R LR 2R T X RED %iﬁp 7 in (1kHz, 5kHz,
50kHz, 250kHz, 500kHz, 1000kHz) » i% - % 3 £ B & % H 2. 4 7 7 [LdFus 47 0 B
HHrg9» € (Fat Mass) (kg) ~ %875 % % (Percent Body Fat) (%) ~ "f i€ (Fat
Free Mass) (kg) ~ #~¢ & (Muscle Mass) (kg) ~ ¥ %z3~& (Skeletal Muscle Mass)
(kg) * » 3+ B = s H Fe9ef £ 3 8k (appendicular skeletal muscle mass index,
ASMI) G w s g3 B ap4e(kg)/ & % (M2) » Bl E RAZZE LR FHEP 407

(1) #REEEFERT I EBAES B FRTRELRIR 7 RS

R E A PR T2 .

(2) ®FEFPER A 20~25C-
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©)
(4)

Q)

(6)

Bk BIAEAS AOT F R -

FRE IR L2 E 0 T5% M F R S G R
Eibo b2 Pl A AT ko S Efoard g 4t R T RS R
PAR A A RBRTE FE R T L PR
YRS FIM R IR P B8 U ETR AL
¥ Enter {r Start 4%+ | £ -

oo smispErE > %o

347 B A ARPIBIFHITAPA

BOAR BT LRI AR IR (2374 (HS-mGPS) 123 & # B12- hs-CRP 2 Alb

B gtk 0 3t 2505 hs-CRP < 0.3 mg/dL ¥ 0 4 ; hs-CRP > 0.3

mg/dL ® Alb > 3.5 g/dL ¥ 1 4 ; hs-CRP > 0.3mg/dL * Alb < 3.5g/dL ¥ 2 &

(Proctor et al., 2013; Hanai et al., 2018) -

40 doi:10.6342/NTU202203214



35 %z 445
kg &% SPSS22  (IMBSPSS, New York, USA) & & ig i7 Al 2 4 4

Bt a4 o p o3 0.05 H) w B St R E M o At Ao T P

3.9.1 #&if szt A 45
Foat (et 4 17 (descriptive statistics) 38 ehgk & T - TRk 4L

BERIZE 2 M eRIE - ¥R EFHMPE - 24 4B T8 E o fRELL

352 EREL ¥
H %% 417 (univariate analysis) : + = # %_ (Chi-square test) * % 1 fi g %]
A LA L WAGLLE o F A Bl 5P @7 2 baRitik % (Fisher's

Exacttest) o %38 4 i A fe | 2. @ ST H A 475 > 12 Shapiro-Wilk test i&

}

\H-

Y
7=

FARATRT F o250 BATF R B Fonitsr 2472 2« b2 R At
t& 2 (independent sample t-test) +* fa X ;2 F @ F R &7 P PFRF 2 R E A
w2 T30z 43 fedttie 2 (paired sample t-test) * 1t e fmp R B
AEER R F AR TG D e LR ERAAN LA A R
Mann-Whitney U test :& {77 2> kA~ T 32E £ B chig T2 122 Wilcoxon # 5L

fv % ¥ ¥ (The Wilcoxon Signed-Rank Test)it {7 fie 4+ & Tioimw (5 £ B L

oo
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353 s,
% € ~ 17 (Multivariate Statistical Analysis) : B3 EF#HEFF 15 > L 5 ¥ E

Z
4

Tk $iie F A TR L K 42 € CCRT ¥ 312 ¥ 63 4 - T #14/hs-CRP

SRR A BRI AN o S R ERR Y FANEE R LR

R ts 0 BIRA FlE 2 hs-CRP se F & b X A e R 22 2 Ap 2 -
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FrREFATES
APk RE S 20132107 7 p 3 20145107 6P HFEE AL 6L
B E TR RS L o #F D A HRE 6 EARREK A
B FldeT g bk (n=1)c 2 BHEREM L (N=2) KEFERE L g2 R
£ (N=6)~ AP RFY ELRT LI WME (N2 T 2 AREHKLLEE Y T
Fo- A5 (stage 1) /B L 0 B e ¢ BRI FH K (stage I-TVB) »
RRECEFFFLRTE m S HRERE =1 Rfep g AT

FoAuA A 25 2 HRE 24 K3 A9 EHINEDFFRLF o

41 5 BERFTRERBELLS G
411 R A v EHid
AELABEACEHELGHA (AT) 42 B2 HBENLEE T

EdLA U5 AT6 £ 05 Afc5l2+75 Ao @ P AR hEdR L 4060 & 0 B
I R S IR EAY IRV B A T =R B RNV | LR

Ao~z PR ehT o A s 709+ 143kg 2 68.1+11.9kg > BMI P 4

25.6 + 45 kg/m? %2 246 £ 3.3kg/m? > & e R R AR o KT A F 0 B

\

AT

ﬁ\

RMFLR CF RAEY R 5 0 HAVELAF BRI 40

24P g R B A s 5 56.0% (n=14) 2 75.0% (n = 18) » rhiFE S IRY R
%@am$,a£@1»ﬁ?ﬁmoaggﬁ@ﬁﬁ@%a’1$ﬁﬁ&ﬁ%
AR B BE cn AR A BEHRERL 24K 4 Y 5 8.0%(=2)
2 83% (N=2) W& M- 4 5 20.0%(N=5) 2 20.8% (N=5) -
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412 RBERENE AW 2 BREAA G
SEE R RN L AW R SRS AT A T TR o ek R A
BEZ U TR cERE R B INRE 4 B UFRp A S kS e
AL 4~ e 84.0% (N=21) 2 4 833% (N=20) Bmdu> e oA wt
O IVA 580 % 0 2 u 5 60.0% (n=15) % 50.0% (n=12)» A R IR 2 A F
. Fé—*‘ w4 CCRT ips > 3% » & CCRT = 3 #&%éﬁ%ﬁﬂ:}%% s o~ R
e A nd 92.0% (N=23)75.0% (N=18) > & * 2 it H ik B LR K 1)
it (Taxotere) ~ "& 4a (Cisplatin) ~ 5-Fluorouracil (5-FU ) ~ 2.3 {#& % (Epirubicin) ~
%% (Mitomycin) % &2 & @ % - CCRT # R » i /55 ¢ “,f TA MY g -
PR F - P it ot His Bk e Y g4 (cisplatin) > &+ 3% -
TP IRIL I o BB e o A g 80% 14 hR o ER Y 985 ik
el (VMAT) - #w plgg* sg R ipscstiof (IMRT) 2 B0 318057 i

K (Tomotherapy) o *xéfinfhf hI"A X338 - X - > 2X 26y Fik T

Ho R 6T SRR A RS AR R R AR 0 A BB R N
bt AR S TOGY s SR EA T A B AKEE LR o
FEM Y AR RRE AT ERATH S ARHE AR SR
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42 % %3 L iRP|E R

Pk WS RAT (22) 0 8 E3EF HWBC - TLC - Alb ~ BUN - CREA -
hs-CRP % T35 2 A4 ~CCRT % 6% 2 CCRT#4 1B * » e+ a2l F L8 -
I F R R i o W e B b B P X D] 0 PR
& CCRT % 6k pF» /i » ' 2 $38 0 £ 38K shWBCTLC ¥ ¥ A ST % (p
<0.05); CCRT t4 1B " » & 22 WBC ¥ w4 % & A44p 02 » 8@ TLC 4riv &g

F Mot meark T (p=0.001vsp<0.001) -
3 L 4p 1% hs-CRP & CCRT % 6 kB> 3 & TP A2 F - 4 » 23 061

+1.22mg/dL + 2 1 2.05+3.54 mg/dL (p =0.014); @ ¥ P *= 5 0.34 + 0.84 mg/dL

143 155+ 2.56 mg/dL (p = 0.004): 7 4rs % ¢ hs-CRP ek i K 3 55 s 4

34

+ 25 CCRT R 1M > A »22 R ehs-CRP " i< 1 &2 fh&sAp i o & 45
3 L3EE (0 =49) hs-CRP k& & v vpdpwt X e A2 R cfp M2 (Rl ) » #3.
WEE TR A B 4e 0 hs-CRP Jk B chTioiE gz A g o

d PP A he g2 PR R X RAFZERIOA G S BFEF
£ 8 ;m hs-CRP |5 ¥ CCRT i Arene (7 R A Fen b I » 7 &1 v wZeig ¥ B

EALR T A 2B o
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4.3 v VERERCE ngg il
431 v 3R § £ A Bk Bk iF b

i~z %tpe ACCRTS 3 it (p=0.008) fr% 6 i (p=0.039) vz
AL 0-4 mcn i A (I ) FEREFDLE - 4 4a BB FR
v oAbt (WHO grade >2) th4 A 7 » CCRT %3P » i » &2 23 &
PERRAE L et B A B 5 154% o 7.7% 0 A R A W F E 54.2% o
12.5% ; CCRT %63 PF » /i » %8 2~3 4 v wgps il enh i A 8 5 11.5%
42.3% ~ 11.5% > @ ¥+ 2 A s 5 33.3% ~ 37.5% - 25.0% -

VR e SR T AR A A R Tt (B2 ) 4~ mA HEE
CCRT:a% %3:F (1.20 £ 0.76 vs 1.79 + 0.66, p = 0.004) f-% 6% (2.20 + 1.23 vs
2.83+0.87,p=0.042) » '} EIRIF LR 5 ¥ NEF TR AR E FH 4o
A o R T AR A 4 £ 0 CORTH 6 (b o mpab il T 354
B BEFRY 3L E (p<000l)od pvir> ACCRTISREHF » i » &

e AR B E ARR R G I o

4.3.2 1o AR AR B eRTF) R A 4

it X F i CCRT % 6 mchv R lizR» 5 2bf gt
(WHO grade 0-1) frif 1+ (WHO grade 2-4) © %3R3 @ f v 2475 2
e a4 v & i foich FlE odp Mt (=) 2% 8m > % B Lyl
CORAE L h R H K0k 80% (n=39) > @iz 39 EREY o Ak 16 =

(64.0%) > %P8 ieit 23 = (95.8%) > £ F ¥ Hif (p=0011)- & ¢ 7
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F o e AR EE S Bu] C fFE S RUF - B s hs-CRPA B s & EHopEkE - R
R o RE s SR E U RF A FRIF SRS A ELF TR
XA e oo

AR A B R - R E - hs-CRP * % %73
o (FA~) A rmgd B e AR Ok 'R A F R R 2 (OR 0.066,
95% CI : 0.007-0.644 > p = 0.019) - J* %87 > *FTF & % 2 FE% 7 &'

BT AR P A F B G PR E

433 hs-CRP & weAbi s e i 2. b > 4P B 12
S REMPR LR RLE e CCRT % 3 2 % 6 &

Tefk #i/hs-CRP&E v w2 3b i 2 s g it 2 b2 Ap 1t (£ 4)- & CCRT % 3

—

o APEICERE A O 2o v MR A s B b 0464 & 0 e WE D

8

St Z B (p=0.080) @ e~ H 2 hs-CRP &% 3 i+ flsmz i &R

Al t R R FR AL 0647 » (p =0.038)> @ hs-CRP &% 6 &AM

=k

g S e
B3 v WAL

AR AT EARMN o P ETHRET > FERSA

~

2 gt

/FE,
<=y

N ARR R 2 B P hs-CRP 248 34 & ey ST o
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TYERA 2 EX £ 22 0% s

AR BAEE T AMA CORT 5 6 r wi i v i £ 4 £

M (Bl- ab) e R A B CER G U CE K% R A AMRPE

SN

P om o ACCRT% 63 » AP HFRS pmhfic s MEFRARSG > e

A F KT A e E (p<0.001) > F oo A Ear R G v RN R

RwEAHRE SV OEEER S ARE 0 R L2 ok .
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45 ¥ % % &g chg 1

AS51 #E2 =< ¥ X 2%
S L S B R

£ ¢ 325 4 & (Oral food) % v JRY &4 “Lfe
(ONS) » 1™ £ R 2 2 % § £ 4 BB () 270 Jm 7 -

LEE (B~ ) B2 ApEE-"a (1) > &AM CCRT % 6
FICCRT 8 1B* » i r 2 {ReaifGPg > 3 P P AEFLE -3 &

CCRT % 6 3P » 2 Asgpt > #E ~ 2 BB LB F T % eh
25 (p<0.05) e CCRT {6 1 B * » &gt » 4 » e § ~ 7 T2 fEilEk
BV MR G AR B A i 0 R

Mmoo

%’%sﬂ.ﬂ'l"% DA > BB ’%‘W’?
4 A AL R £ (p < 0.05)

Lo FHRFE- 5 (AL)(B~Db)> s CCRT % 6 CCRT 15 1
i o i

TREEFLR KA 7

n CCRT % 6
#¥2 CCRT {6 17" pF> A »leinjv FHRE-E % A Aapipin & H®
i pry

FWEFSTE (p<005) e CCRTH1IBY » & wffz 3o g
2% (76+179gvs70+16 g, p=0.207) > & /i » &7 45§ ‘245 A R g~
£ 0 @ ¥R R v K JL AR e e

FERFE > ErHSHEPTREZ A FEE 0 BR
FRFOE R SV AR Az T

JER: 3 E b=

o

SECEECE R 5. R
T RAPROTHRE S 4~ g

Lip? v ire 2 A ardle o £ /i » le 2 v VAR 2
AR AL s
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452 #E 2 Fv FenRiRL R

BEJBPLR G (4 @) A e @F e AAPgL LA grae
 CCRT % 6 {PF > o A S ¥ v bt B A28 2 i bl (7% chff4e > ig e
s BB RRaibt T = 2 (34% vs 34%) 0 @ ONS R 1 = =12t
(66% vs 66%) © CCRT 5 1 1 7 » F]v wpgbi il 2 jofk @l (7% aied » v 4
§ AR kiRanib R B EIT A (T8% Vs 79%) - @ ONS R|™ 3 %)= & (22%
Vs 21%) -

v TR 5 (B4 b)) A r ez HREAAAFLS BG4 (91%)
Zo~d (83%) kpisr4cdoam CCRT % 63k 55r 4 s tdd § Rikihik
W 3 BT & (28% vs 27%) 0 @ ONS Rl 5 = 20t (72% vs 73%) -
CCRT i 1 B » Flv vpdbil 2 jof @] (F% e d » 5408 ado § iR
BB LS At (T5% Vs 77%) » @ ONS " = 5= & (25% vs 23%) -

ONS & CCRT# TP 8 st €& ehy & kiR (2 - ) PAF Ligr 4 S /5
G R0 o2 R e LA % ONS & 4 %] 5 36.0% %2 54.2% 3
E* 1-24dpe> 2 & 5 CCRT % 6k it * ONS ¥ # % 1 92.0% % 100%:
A eh vt 28.0% 2 125% ik * 3-5 48 ONS fe- > CCRT # 1

Bzt RFEERY ONS» B9 4 f - Lehgipxir 12

AT EF NG Bk ARt (glutaming) (£ L - ) &A% ~CCRT ¥ 6
HArCCRT 4 1M > A » et @i * At 6> A ey EHFLE

& CCRT % 6 ¥ > fhsnBa@® > hrof B2 @+ 4 Beh ol
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26.9+29.2% (p=0.860) » t CCRT {5 1 ? » R~ & sk % w42 o
g for oL EE AT 5 L (19%) fr 6 £ (25%) &L S
FHESS (B AV EHREY § 2 LRFEFEERY S L (B

BT )

453 FEE i ks ELHRE

ir et REREEs st agr AT (B) 87 0 &
CCRT =i 2 i¥ T 2% 507 mL/day - & % # CCRT % 1% (589 mL/day) & i< 2
EFFEEAARIREZIRERY > BROINGF ER S REZTANR o
Foobo MEF SRR DR A 0 o 4 T RARNCL B AR R B B e > CCRT & 4
WA R BB E TR (2% 13k R) (p<0.05) £ H L5 6+
T RTRARS APFT A 5 (D <005 p<0.001)c d 3% hit ot &%
RT®#A&FTEL > CCRT % 7P i » 27 5 2 BB X% 6% =~ RT IS
B (60 Gy) fsFaE L ERigEE; > m B Bk (n=23) A& Flo R &
BROPE Y 4 15=B% (652%) 27 EiERRGER S5 2L7%) ®
G REER S A} & K is o P EE A a0k £ 5357 mUUday o ie
SRR ARG RS 0 AR F RS AT S v
Fra2 @l tRmEy APE o CHEBRALT AT IRGLE S -

ErAad FEaErg (41) (ML -) o AMRCCRT % 6 ik4- CCRT
(1R ? > A r2Bd ReaEb-irlic & 2F ¥4 o CCRT % 6 iFpF > 3

ENFEE iR EEF RS > P ACCRTR 1B » a8 2% AKRMEI AR

51
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FHEP- > E (p<0.05)e ¥ b A xRV EGR A LR R R g
o> R > 1k p Tiogr § 5 357~580 mL ¥ ChH 4 2.4~3.9 1§ R P
B oo BT Avo UATE GE R 42 3% 7 H HNC g 4 8 CORT 9 » Bk 4

Gl 2R F R H - G sk 2 o
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46 WWERMZ2 DS
461 WL
MERELRRER Y53 VAL R - > AP i HEL
Z@EF M E (7094 143kgvs68.1+11.9kg) * BMI (25.6 + 4.5 kg/m? vs 24.6
+33kgm?) FREFLE (RT)e A wLEFw CORT in i 2 W E R 2
(B FRE I R) 2 A Bt A B % 61.5%2% 66.7% (p=0.706) @ CCRT # 42
SdpE s {2 96.2%% 95.8% (p>0.999) -

W ks Farirgs s (F+-2) M2 CCRT % 6 &pF-a e
REF MR EL G T ARFLR AR LR NHEFSLEN FF (BMI
>24kg/m?) 2% i1 22+ (64.0% vs 50.0%) - CCRT % 6 i¥pF » e
W% (BMI185~24.0kg/m?) 2 i & 12 b e i vt Gl RIA § AR

B E & CCRT Rz - "E¥ /o Grdfeensif e - WL A PALAH Bk
T (R o) AR ARDEE HFRED S - GF LN EFEE TEREY
ZP (p=0013): A » R %= kB4 T REFLE (p=0.002) A5 wfF
PlEFLP -2 CCRTH 6 5% 4 » 22 HRles Wil i 39
32kgvs4.1+29kg:52+39%vs59+40%-° RF5 ~= 0t ip%x RT R
#2 (70GY) 2 % 7 424 &EBHI$7 FHFR - 4 » 22 5P 0L 6
#:2 532 4.0kgvs5.0+3.2kg:7.1£4.9%vs7.2+44% % CCRTH BRI &
% 5% fah o EE BIA N2 HBREME A >5% A B ik 48.0% ~ 62.5% >

BefFraid (A-+te)o
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BAFIHMEEL N hp AT EDR PRI IR ERPN 0 R E 2 A
TAa&kpyep FE O RMBHEFFLEES Lo 2FF &7 E- HAFELH

RGN LA SRV 3 £

46.2 i » 2 CCRT #f FF £ 88 & = e %
ireg 23 m%e bafle s o draianl > LR S BRIE 5 21 - kiRl

g R(HEL) %éq‘:"fﬁé_ CCRT # &2 8 »g ~ “,/T‘ MEE SR TR

I

FRAVTE 2 e e e 2 P R REF RS (p<0.05) 3-8 & %70
ROUFA (BLz) B s ERtdE 134% 530 = - 2R
sl RO R L 9.3%9.1% 0 H i R WL ep T F RV E S SRR
vep B2 2 L ROV R R 5% L4 o3t E CCRT fraep b i &
Yoo AEa AR 2 R AR E chik ot A ] L 53.2%% 46.8% 0 M) & - X o

w i R R dpdic (ASMI) o % I et g kG ¢ (Asian Working
Group for Sarcopenia, AWGS ) 2019 # 3% ) erveb p B ¥R > + BIA €03
2. ASMI ¥ 1 <7.0kg/m?~ % |+ <57kg/m?> 9 % i<sep FE o gma »
B R LA TR BMI A EHME R G 37.5% HiEx ASMI
MR o f Moup FR AL ¢ CCRT %4 ts » { B 44.4% L EHME iR
FF A FTERAL

d 0 v R ¢ CCRT inf ) B s afi €9 55 - %f g
Loa 2 FENBMIRLEAFERREDFTRE - TR gag R TR

ZIR s x) WL
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47 R AR R AHBLIPFBITA LR
HS-MGPS & & fis 2 & 3 ¥ i fi 9 hs-CRP {o5 fu§ % e Alb & 97 4 15
St o AL 02 A0 AR RE L KRR B b G RG 2 RL
HS-mGPS 324 (%) % 0 Az A Ht 6] > &AL MPFA » 2% P8 w4 b %
68.0% - 75.0% - CCRT % 6 {¥ p5 » 4 Bcub )T % % 44.0% ~ 37.50% » 324 1 A e+
BN BB b - X1 CCRT ipf b dfs— B 7 % X415 T % » & HS-mGPS
S0 A2 A B Gw T 66.7% 66.7% 0 A LK Az BRERE B R
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LEE St
5.1 ATHES T EFET AT XL BRI
FHAP AT BE - BIRAEST BT F A AY 600 mLenaTe
Bl P EAT R B 3R ) wg;g}%,&i (stage II-1VB) i cp #p BF i = oo iy
LR ERE (BT ~7) &7 REREITRFLITY > M PFRESD
I r B GER e RR (WHO 2-4 B) B2 R'geni®r (£ ~) o
Ao A BRI RS ERT R v A frr g ¥ 2R PRk R A
(Bl= ) »&- HEF L E -
4 he pedp > KL FHLRTAHEE 60-70 Gy F - 354

AR 0T R > @ ¥ #iT 85% m%?’f g#2 3 & 4 % (WHO) hjk
TR o od v AR R R R R ehd B F B2 - 0 Hig
RT R GRS ERTEFIRES HE F £ L4 (Petersonetal., 2015) - - 3
FHEFRLFEFDYREAAFY ek 204 R B2 H VALY R B
%039 05 42 CRT>RTe&HE L 62-72Cy > %% 81 > 4&% CRT o4
BHEEA 0 Ak ¥ F 20 bR I RTHRE  (98% vs 85%; p =
0.002);® ## OM>2% (Common Toxicity Criteria, version 2, CTC v. 2.0) (NCI.
1999) + i 93.7% (Elting et al., 2007) = & i eh#= § > fc k% & b ALY 57
FmAEZLCCRTSE F » RT A £ 5 60-70 Gy » $ & 2OMe3 4 5 5
100% > OM > 2 (WHO) kX 958% > & iy AR @ FES A~ R
OM:hg 4 5 5 92.3% > OM > 2 (WHO) ik %) 65.3% (R11) - 4p st b i

gL BAGER e A 2 OM> 25 s § o
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5.2 3# E % R IE T AR ch T N 18
A% kA% 5 m;’iib‘ie‘é?% » ROS /A Eenin gd L % mi F & » & CCRT 3 & OM

%ﬁ‘:}%%}ﬁ#'ﬁ%iﬁ%ﬁ@ sk d o LR g Fwrgp ROS kR B i@ iaf%‘«:f

=

o Eis FrENF-kBL 3 B X w3 (TNF-o > IL-1B ~ IL-6) frfbife < /&
BFHe Ry &pF 2 (COX-2) frif #31- 5 i § £ 7% (INOS) » ip it FR-45 5
G T VAR o R Wt e 0 £ H 2 TNF-a - s NF-kB o &1
HouvhflmedoErgimie 24 W L jd > EREFADERER T
B AR o AR ARWDERERRE X > ¢ e F AR e
73 4 B e fin e ek foAR 1Y F] S o ded e 0 5 iR LR o i
- W R k= {oe B4F 1§ (Sonis 2009; Chen et al., 2020) -

k¥ CCRT % OM chpiLd 8 - it 3¢ clfe B £2 S 25
FF BNk B EFR > TR G i OM g
(Ferreiraetal., 2022) > ¥ *t » &P 5 Z (- Z ek & > 7 iy B8 o g R R
FRERE T IphB Y o gl 8% R K& e S gk o IR
ST W RER N IR AER Y oA RAF RN F D R R R T
Bk i E ROS $HARMendE G B2 M £ & (Siebertetal., 2011) % fs % X kiR
Ly LAV AESR & NF-«B 5L i -;%",% ROS4-RNS (reactive nitrogen

species) ~ A & £ {EF o E M E VA 4 R T\ A 2 I S

WP

R AEIE R0 &3 &ROS/RNS A & enfig %2 > k i3 v "% (Schwartz et al.,

|

2021) - A & ¥ 0 F fe e B o 4ok dev (mucin) AT U A e

(lipophilic polyphenols, LPCs) 3 j2 & » K34 H g V75 5 ot qp 3 ivH
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TR B AS (2 v iy o BT R F f 4 (oxidant
scavenging abilities, OSA) (Ginsburg et al., 2012) - Ginsburg% + (2012) # 71
SRR R e RF 0 HF AR g v g 2y mamE R (30
Fy) t6 o vER TV fv gy LY R 4F A ok § p5 (Ginsburg et al., 2012) -
d v Rovird e BEMI BT LITE“E P EE "(slow release devices) » » 7
AT LF YRR G R 0 T A g BN R v dpeng MR BN 0 R
¥iEE ROSH7 125 (Leeetal., 2004) -

BEARA AT T X AR F L AR Y hy R Rdpth o LRy £
PRERY APRRZIS BACigpkogdl FRAREFLE (HH
=)o egpkesg B o FEE A O P AR 2 (B7b) (p<0.01) 5 i v
grEAy AT FHREEREA N DR R - R o AR BRHESR

i gé’f’lﬁgi“ j'{é(l/‘zﬁ? o

53 418 3% hs-CRP "f¥F v it tngkEfmamn + 24
e aldechg b o ARt o d R Flle S endf o IR 4 B L e
BeE e, LR E Y d-v  (acute phase proteins, APP) g it ¥ gy & opr g
F Jgensg B (Powanda et al., 2021) - £ 48 3-v ¢ 7 CRPF ik » HER T
B B AR Hs 15 o) PR N BE F H4c 1000 R (Sproston & Ashworth, 2018) - Ki
® 4 (2009) #4% 40 FEFRIERTAL S (B FPFRECTS)PRES
B BFak? CRP STk R FCFRTA T ickF ks v pabirsts

Bbem b, v ARTHAZ LS CRP suk A *HE¥ T % (Ki et al, 2009) -
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Mohammed % + (2012) - #f 62 =g x RT £CCRTR F > &7 &2y
B0 FEFRPSEFR CRP ER ich Py 6 THFH X AF 8 &
FaFEr A @ ARy 3 34 & (Mohammed et al., 2012) o

ARty o L BRI DR S > T X EE 2 hs-CRP T30k R B FHE
FvopAbirs e F 2 (Ble); S X Fé—‘k CCRT % 6 ixprz hs-CRP
R EFRAMME S > CCRT {4 1 ®*® -hs-CRPe % 2@ Asmaid (3
#) < CCRT% 6 P » it (WHO 2-4 &) v vdpsry &% #hs-CRP ik
RAEEERE (WHO 0-1 &) B4 58 (&) 55t o &9 §v
hs-CRP ek B ¥ OM e B R I 4p B o

Ra o o ApagEEy e o FEEAA 2 ACCRTS 6 > B2 HE OM gk
EAARRHR e > £ 2o hs-CRP kA Fril G £ 8 Ak FH LS
VLR GE OM ehE B > 7 ar % BB N & B LA K hs-CRP g 4 &k /4 e

AKRFEL ST RiE- HERADMBE -

5.4 # @ %+ 4 ~¥cd CCRT # % % % s §

TER AN SRS UEN L AN E AR R AR S
PR A L v A TR BT R Y R ol Bk o
SEF AT VDRI BR Y Y R Ry B4 L5 (ONS) K3 4o § e
WP o Ak B n R Ap B PR E R o S RS Y BT e 3R 1L AT hEp

FHREFZELEES DD RTR{cir > D FRFFLEHET 2L
B R

"F%'m Pk B w ey & R (Bossola, 2015) - EEFE R B 1 B P O ZIE DAY

59 doi:10.6342/NTU202203214



R > 5% *EF > 12% LF &7 Lehdp il 8 WAoo R ¢ U M
(Kang et al., 2016) -

- WP TR R 0 £ 40 EEFRRR MR o &

R A AR FE A L 2 o p 0 KRR SR BRI AR A

ragkEY AL RT 24 4~ 2ot 23~ (1691 + 301 keal ) % ¥ 3

> 4FPR 2 (1066 £ 312 keal, p < 0.05) 5 2 FF g 41 & | £ 7% (indirect calorimetry)

‘ﬂi

IR F BB A - 5 2 A w5 1673 + 279 keal/day ~ 1490 + 298 kcal/day
RS R R R AR ST R > AR FREE A T g AR
i (Kangetal., 2016) -
AT Y B e,.;w‘z 72 CCRT sideX ¥ Refaft B o i chér 8 4p
o2 S EFTRYEY L X oA 2BiSr 2 &4 8 (oral food) &P
(1) 2 CCRT % 6 ¥ 32 M > TFiohsdhkbawr s > T3
CCRT # 1 %" » mA w1 ARPFAIERE - ONS tin R P FHFLEE h
$¢ ARG P AL G & (B1)> & CCRT % 6 #¥pFr> ¥ 3 (k& p#
s FRiRes ~ - K00 o CCRT % 6 iFpF > #3550 & £ 48 4 ONS
A Lo~ B R R R EEEE-E A B 5 1774 + 260 keal/day~1689 + 299
kcal/day » & # b stk U FRBERIEZRFORFRRPFLEF > T
FRFSHA 2 T EHELE o
yobo ApgpeEs i ~2h CCRT % 6 i¥%2 CCRT {6 1 B 3-v
T B v oo Ai- R > a HRER A PR Tk

YR (BN D)o BB A 22h CCRT 6 1 B & pa#d 5

e
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s

KA P iR 0V W R DIS A SR 000 0 @ PR BRI PR
PREFENARFE T APHBT G EE T FET R R
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PIMEEFFRB LR Y A RETR S5 RE ORI E LR
A8 FE S G ¥ ML (Ghadjar etal, 2015) © Lee® % (2019) ** 4 4% ¥
F9¢ oS HRLIRTe R 101 =k ¢ o g 0 B 7 oL 5150 R 1E )
90% - ® & FE I ¢ i (prophylactic tube feeding) ip % i 17.8% > # 7 % %
Mot o R e Ak (WHO grade > 2) e 4 5 5 96% » = 34 el £ 1
RTHE 72 & > 2" 48l kg PRTRE IS Kis 1 B2 HFRBERD
1.04 kg » indf 8P B 4% 5 Jstt# i % (reactive tube feeding) & 22.8%; ® § % %
B2 ropA LR ERR 30 RT HFMEFEL 5 (Lee et al,
2019) © EEATE AR B AP AUT ] L B LW FF KLY o CCRT 4 %
FHETRETES L CCRT %3] CCRT SSh /i » 2 SR EME s w
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WEHEF BIEEEE > I~ 2R eESFEEFL MG 5 L (19%) f- 6
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B4R OM 2% 27 2 3 o
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i fek® BMI RF s B EFEDE RIFRFG FIFLER
MEFL L windyp 4 > AL FEi)p -t ¥ Ly (Ottosson S. et
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F o F BASIR FRE R RS 0 AT B A T E R )
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LS T172% 2 ap gy & - RiL o
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1818t EFFF o DAL B B Rup 4 CCRT 2156 7 H bl e &
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ERRRENES TL7% TRz BEEp Jv FHFEE 12 gkg * #
£ % § ant & (calorie to nitrogen ratio) T & &g % e % LBM g Sk F ok p
DEenz e gys s 4ot £ BF ez & (Silveretal., 2007) o ¥ ¢F >

AL AN R CRT B A Bkl g Ldgtk CRP~IL-6 - IL-1B ik
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Table 5. Demographic and clinical characteristics of the sudy patients at baseline

. VFJ group Control group
Characteristics =25 =24 p-value
Age (years) 476+ 9.5 51.2+7.5 0.147
Age distribution, n (%) 0.604

<40 5 (20.0) 3(12.5)
40-60 18 (72.0) 17 (70.8)
> 60 2 (8.0) 4 (16.7)
Sex, n (%) >0.999
Male 21 (84.0) 21 (87.5)
Female 4 (16.0) 3(12.5)
Body weight (kg) 70.9 £ 14.3 68.1+11.9 0.454
Body mass index (kg/m?) 25.6+4.5 246+ 3.3 0.341
Education, n (%) 0.702
High school or lower 20 (80.0) 21 (87.5)
Collage or higher 5 (20.0) 3(12.5)
Cigarette smoking status, n (%) 14 (56.0) 18 (75.0) 0.162
Alcohol comsumption, n (%) 10 (40.0) 10 (41.7) 0.906
Betel nut chewing, n (%) 10 (40.0) 10 (41.7) 0.906
Cormobidities, n (%) >0.999
2 conditions 2 (8.0) 2 (8.3)
1 condition 5 (20.0) 5 (20.8)
none 1(72.0) 17 (70.8)
Primary tumor locaton, n (%) 0.573
Oral cavity 1(4.0) 1(4.2)
Pharyngeal 21 (84.0) 20 (83.3)
Laryngeal 0(0) 2 (8.3)
Others* 3(12.0) 1(4.2)
Cancer stage, n (%) 0.131
Stage I1I 1(4.0) 6 (25.0)
Stage IVA 15 (60.0) 12 (50.0)
Stage IVB 9 (36.0) 6 (25.0)
Radiotherapy type, n (%) >0.999
VMAT 20 (80.0) 21(87.5)
IMRT 1(4.0) 0(0)
Tomotherapy 4(16.0) 3(12.5)
71
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Table 5. Demographic and clinical characteristics of the sudy patients at baseline (continued)
VFJ group Control group

Characteristics =5 =24 p-value
Total radiation dose, n (%) 0.509
60 Gy 2 (8.0) 0 (0)
66 Gy 2 (8.0) 1(4.2)
70 Gy 21 (84.0) 23 (95.8)
Neoadjuvant chemotherapy, n (%) 23 (92.0) 18 (75.0) 0.138

Data are presented as mean + SD or n (%). A t-test or chi-squared test (Fisher's exact test was
used when n < 5) was used to test the differences between VFJ and control groups at
baseline. p < 0.05 was considered statistically significant. *The primary tumor location
category “Others” included parotid cancer (n = 2) and sinonasal cancer (n = 1) in the VFJ
group and maxillary sinus cancer (n = 1) in the control group. Abbreviations: CCRT,
concurrent chemoradiotherapy; VFJ, vegetable and fruit juice; VMAT, volumetric modulated

arc therapy; IMRT, intensity modulation radiation therapy; Gy, gray.
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Table 6. Effects of vegetable and fruit juice supplementation on laboratory values between VFJ and control groups

Baseline Week 6 of CCRT 1-month after CCRT
Variables VFJ group Control group p-value!  VFJ group Control group p-value!  VFJgroup  Control group p-value?
n=25 n=24 n=25 n=24 n=24 n=21
WBC (/mm3) 5882 + 2284 5236+ 2485 0.348 4804 + 1759 4253+ 1326° 0.254 5381+ 3710 4316+ 1299  0.280
TLC (/mm3) 1459 £ 529 1580 £ 862  0.554 474 + 2637 495+ 308"  0.803 899 + 489™  776+3607"  0.400
Alb (g/dL) 41+04 41+04 0.879 42+0.3 41+03 0.374 42+0.3 41+03 0.790
CHOL (mg/dL) 221 + 51 209+ 44 0.437 203 + 55 200 + 37 0.881 205+ 43 195+ 42 0.421
BUN (mg/dL) 20983 18.8+5.6 0.315 21.9+9.2 20975 0.659 177+ 6.4 18317.1 0.873
CREA(mg/dL) 1.07+£0.21 1.12+0.20 0.380 114+ 0.29 1.09+0.21 0.498 12+04 11+0.3 0.317

hs-CRP (mg/dL) 0.61+1.22 0.34+084 0.224 2.05+354" 155+256™ 0.857 1.00 £ 2.25 0.52+1.20 0.492
Data are means + SD. A t-test or Mann-Whitney U test was used to examine the differences of laboratory values between VFJ and control
groups at baseline, week 6 of CCRT, and 1-month after CCRT. “A paired t-test or Wilcoxon signed-rank test for paired comparisons of the
laboratory values at week 6 of CCRT and 1-month after CCRT vs baseline. p < 0.05; "p < 0.05; “p < 0.01; ™
statistically significant. Abbreviations: CCRT, concurrent chemoradiotherapy; WBC, white blood cell; TLC, total lymphocyte count; Alb,
albumin; CHOL, total cholesterol; BUN, blood urea nitrogen; CREA, creatinine; hs-CRP, high sensitivity C-reactive protein; VFJ, vegetable and

p < 0.001 were considered

fruit juice.
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Table 7. Univariate analysis to assess associations of socio-demographic, clinical, and
treatment factors of 49 patients with HNC between non-ulcerative and ulcerative oral
mucositis groups at week 6 of CCRT

Oral mucositis by the WHO score p-value
Variables Grade 0-1 Grade 24
(Non-ulcerative) (Ulcerative)
Age (years) 470+ 11.4 499+7.9 0.347
BW loss (%) -3.8+3.6 -6.0 £+4.0 0.117
Sex, n (%) 0.620
Male 8 (19.0) 34 (81.0)
Female 2 (28.6) 5(1.4)
Smoking history, n (%) 0.285
Yes 5 (15.6) 27 (84.4)
No 5 (29.4) 12 (70.6)
Drinking history, n (%) 0.496
Yes 3(15.0) 17 (85.0)
No 7(24.1) 22 (75.9)
Betel nut use history, n (%) 0.496
Yes 3(15.0) 17 (85.6)
No 7(24.1) 22 (75.9)
Comorbidities, n (%) 0.330
2 conditions 2 (50.0) 2 (50.0)
1 condition 2 (20.0) 8 (80.0)
None 6 (17.1) 30 (82.9)
Primary tumor location, n (%) 0.336
Oral cavity 0 2 (100.0)
Pharyngeal 8 (19.5) 33 (80.5)
Laryngeal 0 2 (100.0)
Others 2 (50.0) 2 (50.0)
Cancer stage, n (%) 0.885
" 1(14.3) 6 (85.7)
IVA 5 (18.5) 22 (81.5)
VB 4 (26.7) 11 (73.3)
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Table 7. Univariate analysis to assess associations of socio-demographic, clinical, and
treatment factors of 50 patients with HNC between non-ulcerative and ulcerative oral

mucositis groups at week 6 of CCRT (continued)

Oral mucositis by the WHO score

Variables Grade 0-1 Grade 24 p-value
(Non-ulcerative) (Ulcerative)

Total radiation dose, n (%) 0.698
60 Gy 0 2 (100.0)
66 Gy 1(33.3) 2 66.7)
70 Gy 9 (20.5) 35 (79.5)

Neoadjuvant chemotherapy, n (%) 0.659
Yes 8 (19.5) 33 (80.5)
No 2 (25.0) 6 (75.0)

Hs-CRP (week 6), n (%) 0.279
< 0.3 mg/dL 6 (30.0) 14 (70.0)
> 0.3 mg/dL 4 (13.8) 25 (86.2)

Group, n (%) 0.011
VF] 9 (36.0) 16 (64.0)
Control 1(4.2) 23 (95.8)

Data are presented as mean + SD or n (%). A t-test or chi-squared test (Fisher’s exact
test was used when n < 5) was used to test differences between oral mucositis grade
0-1 and grade 2-4 subjects. p < 0.05 was considered statistically significant.
Abbreviations: CCRT, concurrent chemoradiotherapy; BW, body weight; Gy, gray;
hs-CRP, high sensitivity C-reactive protein; HNC, head and neck cancer; VFJ,
vegetable and fruit juice; WHO, World Health Organization.
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Table 8. Multivariate logistic regression analysis was used to detect the independent

factors associated with ulcerativeoral mucositis (WHO grade 2—4)

Variables Odds ratio 95% ClI p-value
Group (vs. control) 0.066 0.007-0.644 0.019
Sex (vs. Male) 0.760 0.086-6.691 0.805
Primary tumor location (vs. Oral) 0.402 0.069-2.352 0.312
Total radiation dose (vs. 60 Gy) 0.159 0.002-10.358 0.388
hs-CRP (vs. < 0.3 mg/dL) 2.151 0.402-11.524 0.371

p < 0.05 was considered statistically significant. Abbreviations: WHO, World Health

Organization; CI, confidence interval; Gy, gray; hs-CRP, high-sensitivity C-reactive

protein; BMI, body mass index.
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Table 9. Independent associations between clinical characters/hs-CRP and mucositis

using multiple linear regression

A Mucotitis score

/A Mucotitis score

Variables ) _
(CCRT week 3-baseline) (CCRT week 6-basleine)
Beta (SE) p Beta (SE) p
Gender -0.038 (0.277) 0.769 0.072 (0.435) 0.610
Cancer Stage -0.034 (0.291) 0.799 0.095 (0.457) 0.521
Treatment groups
-0.420 (0.201) 0.003 -0.332 (0.315) 0.026
VFJ vs Control
A hs-CRP 0.394 (0.041) 0.003 0.250 (0.049) 0.078

Data are means = SD. P < 0.05 is considered significant different. Abbreviations: CCRT,

concurrent chemoradiotherapy. hs-CRP, high sensitivity C-reactive protein; VFJ,

vegetable and fruit juice.
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Table 10. Comparison of nutrients intake between VFJ and control groups

Baseline Week 6 of CCRT 1-month after CCRT
Variables VFJgroup  Control group P-value' ~ VFigroup  Control group P-value® ~VFJgroup Control group P-value'
n=25 n=24 n=25 n=24 n=25 n=24
Dietary (Oral food)

Protein (Q) 67 12 67+ 24 0529 22+24™ 18+ 217 0.458 54 + 20" 52 + 23" 0.976
Fat (g) 70+ 13 72+ 24 0410 21+25™ 18 + 22" 0.686 52+ 20 53+ 25" 0.818
Carbohydrate (g) 207 £ 35 195 + 69 0.631 56597 59+ 65 0911 165+53™" 159+ 67 0.912
Energy (kcal) 1721+ 250 1698 + 564 0.834 500+ 543™ 472+510™" 0573 1345+ 4477 1315+568"  0.795

Spplement (ONS)

Protein (g) 8+ 13 15+ 22 0.201 56+29™ 48 + 28" 0339  22+277 18 + 26 0.498
Fat (g) 2+ 4 4+ 14 0611 31+21™ 30+£25™  0.870 16+21" 12+ 20 0.479
Carbohydrate (g) 10+ 21 26 + 62 0473 13172  119+90™ 0612  50+60™ 49 + 74 0.712
Energy (kcal) 91 + 160 203 + 433 0.216 1024 +552™" 936+ 673" 0.615 429+523" 374+565  0.553
Total intake
Protein (g) 74+ 14 82+ 16 0.060 78+26 66 + 25" 0.098 76 + 17 70+ 16™ 0.207
Fat (g) 72+ 12 77+ 19 0.309 52+19™ 48 +21™  0.551 68 + 12 64 + 14™ 0.337
Carbohydrate (g) 217 + 39 221 + 52 0.778 187+ 52" 177 + 72" 0.603 215+ 35 208 + 43 0.529
Energy (kcal) 1812+ 235 1900 + 357 0.310 1525+411™ 1407+518™ 0.381 1774+260 1689 +299™ 0.293
Veg/Fruit (serving)  3.9+1.9 36+21 0558 0.8+1.1"™  12+14™ 0624 33+20° 26+16"  0.328

Data are mean + SD. *A t test or Mann-Whitney U test was used to examine the differences of nutrient intake between VVFJ and control subjects
at baseline, week 6 of CCRT, and 1-month post-CCRT. *A paired t-test or Wilcoxon signed-rank test for paired comparisons of the nutrients
intake at week 6 of CCRT and 1-month after CCRT vs baseline. p < 0.05; “p < 0.05; “p < 0.01; "p < 0.001 were considered significant different.
Abbreviations: CCRT, concurrent chemoradiotherapy; ONS, oral nutrition supplement; VVFJ, vegetable and fruit juice; Veg, vegetable.
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Table 11. Comparison of the kinds of oral nutritional supplement consumed between VVFJ and control groups

Baseline Week 6 of CCRT 1-month after CCRT
Variables VFJ group Control droup p-value  VFJgroup  Control group p-value VFJgroup Control group p-value
n=25 n=24 n=25 n=24 n=25 n=24
ONS formulas, n (%) 0.312 0.116 >0.999
0 (no used) 16 (64.0) 11 (45.8) 2 (8.0) 0 (0) 10 (40.0) 10 (41.7)
1-2 kinds 9 (36.0) 12 (50.0) 16 (64.0) 21 (87.5) 13 (52.0) 12 (50.0)
3-5 kinds 0 (0) 1(4.2) 7 (28.0) 3(12.5) 2 (8.0) 2 (8.3)
Glutamine, n (%) 4 (16.0) 6 (25.0) 0.496  7(28.0) 7 (29.2) 0.928  3(12.0) 2 (8.3) > 0.999

A chi-squared test (Fisher's exact test was used when n < 5) was used to test differences of the kinds of ONS between VFJ and control subjects
at baseline, week 6 of CCRT, and 1 month after CCRT. p < 0.05 is considered significantly different. Abbreviations: CCRT, concurrent

chemoradiotherapy; ONS, oral nutrient supplement; VFJ, vegetable and fruit juice.
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Table 12. Hs-mGPS distribution between VFJ group and control group during and post-CCRT
Baseline Week 6 of CCRT 1-month after CCRT
Control group  p-value

Variables VFJ group Control group p-value  VFJgroup Control group p-value VFJ group

n=25 n=24 n=25 n=24 n=24 n=21
Hs-mGPS, n (%) 0.588 0.644 0.744
0 17 (68.0) 18 (75.0) 11 (44.0) 9(37.5) 16 (66.7) 14 (66.7)
1 8 (32.0) 6 (25.0) 14 (56.0) 15 (62.5) 8 (33.3) 6 (28.6)
2 0 0 0 0 0 1(4.8)

‘A chi-squared test was used to test differences of Hs-mGPS distribution between VVFJ and control subjects at baseline, week 6 of CCRT, and
1-month after CCRT. p < 0.05 is considered significantly different. Abbreviations: CCRT, concurrent chemoradiotherapy; VFJ, vegetable and

fruit juice; Hs-mGPS, high-sensitivity modified Glasgow prognostic score.
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Table 13. BMI distribution between VVFJ group and control group at baseline and week 6 of CCRT

Baseline Week 6 of CCRT Week 7 of CCRT p-value
Variables VFJ group Control group p-value  VFJ group Control group p-value VFJ group  Control group
n=25 n=24 n=25 n=24 n=25 n=24
BMI, n (%) 0.684 0.367 0.517
< 18.5 kg/m? 1 (4.0) 1(4.2) 2 (8.0) 2(8.3) 2 (8.0) 2(8.3)
18.5~24.0 kg/m? 8 (32.0) 11 (45.8) 10 (40.0) 14 (58.3) 13 (52.0) 16 (66.7)
> 24.0 kg/m? 16 (64.0) 12 (50.0) 13 (52.0) 8(33.3) 10 (40.0) 6 (25.0)

‘A chi-squared test (Fisher's exact test was used when n < 5) was used to test differences of BMI distribution between VVFJ and control subjects at
baseline, week 6 and week 7 of CCRT. p < 0.05 is considered significantly different. Abbreviations: CCRT, concurrent chemoradiotherapy; VFJ,

vegetable and fruit juice; BMI, body mass index.

81 doi:10.6342/NTU202203214



Ftw ~ A ez HRe CCRT % 6-7T3FREL >5% 21 ik
Table 14. Comparison of weight loss > 5% in the VFJ and control groups at week 6 and
week 7 of CCRT

BW loss, n (%) \g:J:gzrg)u P CO(T]UZOIZ%OUD p-value
Week 6 of CCRT 0.308
<5% 13 (52.0) 9 (37.5)
>5% 12 (48.0) 15 (62.5)
Week 7 of CCRT 0.426
<5% 10 (40.0) 7(29.2)
> 5% 15 (60.0) 17 (70.8)

A chi-squared test (Fisher's exact test was used when n < 5) was used to test differences
of BW loss > 5% between VFJ and control subjects at week 6 and week 7 of CCRT. p <
0.05 is considered significantly different. Abbreviations: CCRT, concurrent

chemoradiotherapy; VFJ, vegetable and fruit juice; BW, body weight.
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Figure 4. The grade of oral mucositis corresponds to serum hs-CRP level at week 6 of
CCRT. The severity of oral mucositis was measured by the WHO scoring system. Data
are presented as means * SD. Abbreviations: hs-CRP, high sensitivity C-reactive
protein; WHO, World Health Organization.
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Figure 5. The incidence of oral mucositis in the VFJ and control groups at week 3 (a)

and week 6 of CCRT (b). The severity of oral mucositis was measured by the WHO

scoring system. Data are presented as percentage of subjects. Chi-squared test (Fisher’s

exact test was used when n < 5) was used to test the differences between the VFJ and

control groups. p < 0.05 was considered statistically significant. Abbreviations: CCRT,

concurrent chemoradiotherapy; VFJ, vegetable and fruit juice, WHO, World Health

Organization.

84

doi:10.6342/NTU202203214



5.0

4.0

3.0

2.0

1.0

Mean Score of Oral Mucositis

0.0

*k

dedede

hkhk

mVFJ group (n =295)

O Control group (n = 24)

Week 3 of CCRT Week 6 of CCRT

B> ~CCRT % 33k ~ % 6 v Ak L B A2 R v R

Figure 6. Comparison of WHO oral mucositis grading scores during the week 3 and

week 6 of CCRT among two groups of patients. Data are means = SD. The

Mann-Whitney U test was used to test differences of mucositis grading score between

the two groups at week 3 and week 6 of CCRT. The Wilcoxon signed-rank test was

used to examine the differences of mucositis grading score between week 3 and week
6 of CCRT within each group. p < 0.05, * p < 0.05, ** p < 0.01, *** p < 0.001 were

considered significant different. Oral mucositis were evaluated at baseline, both

groups showed normal using WHO mucositis grading score. Abbreviations: CCRT,

concurrent chemoradiotherapy. WHO, World Health Organization.
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Figure 7. The mean scores of oral pain (a), and dry mouth (b) at baseline and week 6 of

CCRT. Oral pain, and dry mouth were assessed based on the four-point Likert-type

categorical scales. Data were presented as mean + SD. The Wilcoxon signed-rank test

was used to test differences within groups, whereas the Mann-Whitney U test was used

to determine differences between the VFJ and control groups. p < 0.05, * p < 0.05, ** p

< 0.01, *** p < 0.001 were considered statistically significant. Abbreviations: CCRT,

concurrent chemoradiotherapy; VFJ, vegetable and fruit juice.
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Figure 8. Total energy intake (a) and total protein intake (b) of VFJ (n = 25) and control

(n = 24) groups. Data are expressed as mean + SD. The paired t-test was used to test

differences within groups (all compared with baseline), while the independent t-test was

used to determine differences between the VFJ and control groups. p < 0.05; *p < 0.05;

**p < 0.01; ***p < 0.001 were considered statistically significant. Abbreviations:

CCRT, concurrent chemoradiotherapy; VFJ, vegetable and fruit juice.
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Figure 9. Comparison of percentage of total energy intake (a) and total protein intake (b)

from oral food and ONS source among the VFJ (n = 25) and control (n = 24) groups.
Data are presented as percentage of subjects . Abbreviations: CCRT, concurrent
chemoradiotherapy; VFJ, vegetable and fruit juice; ONS, oral nutrition supplement.
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Figure 10. Vegetable and fruit juice consumption from 2 weeks before CCRT to end of
CCRT (week 6-7 of CCRT) in VFJ group (n = 25). Vegetable and fruit juice
consumption in VVFJ group showing that significantly increased from 2 weeks before
CCRT to week 1 of CCRT and decreased from week 4 of CCRT estimated by the
Wilcoxon signed-rank test (all compared with weekl). Week 6 (n = 24) 1 patient
stopped drinking; Week 7 (n = 18) 7 patients stopped drinking. Data are expressed as
mean + SD. p < 0.05; *p < 0.05; **p < 0.01; ***p < 0.001 were considered statistically

significant. Abbreviations: CCRT, concurrent chemoradiotherapy.
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Figure 11. Serving of vegetable and fruit intake from diet of VFJ (n = 25) and control (n

= 24) groups. Data are expressed as mean = SD. The Mann—Whitney U test was used to

determine differences between the VVFJ and control groups, *Wilcoxon signed-rank test

was used to test differences within groups (all compared with baseline). p < 0.05; *p <

0.05; **p < 0.01; ***p < 0.001 were considered statistically significant.
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Figure 12. Comparison of weekly body weight loss mass (a) and percentage from

baseline through end of CCRT in VFJ and control groups. Data are expressed as mean +
SD. The t-test was used to determine differences between the VFJ and control groups.
Abbreviations: CCRT, concurrent chemoradiotherapy; VFJ, vegetable and fruit juice. p
< 0.05 was considered statistically significan.
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Figure 13. The percentage change in the body composition parameters throughout

CCRT in VFJ group (n = 21). Data are expressed as mean + SD. Calculate formula:
(End of CCRT - baseline)/baseline*100%
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Figure 14. Percent of total body weight loss as fat and fat free mass throughout CCRT

in VFJ group (n = 21).
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Figure 15. The prevalence of low ASMI (Male < 7.0; Female < 5.7) among body weight
status categories at baseline (n = 21) and end of CCRT in VVFJ group (n = 21). Data are
presented as percentage of subjects. ASMI (Male < 7.0; Female < 5.7) was assessed
based on the AWGS (2019) a Working Group for Sarcopenia. Abbreviations: CCRT,
concurrent chemoradiotherapy; ASMI, appendicular skeletal muscle mass index;

AWGS, Asian Working Group for Sarcopenia.
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Figure 16. The distribution of BW status categories among low ASMI and normal

ASMI groups of VFJ subjects (n = 21) at baseline (a) and end of CCRT (b). ASMI
(Male < 7.0; Female < 5.7) was assessed based on the AWGS (2019) a Working Group

for Sarcopenia. Data are presented as percentage of subjects. Chi-squared test (Fisher’s

exact test was used when n < 5) was used to test the differences between the low ASMI

and normal ASMI groups. p < 0.05 was considered statistically significant.

Abbreviations: CCRT, concurrent chemoradiotherapy; VFJ, vegetable and fruit juice;

ASMI, appendicular skeletal muscle mass index; AWGS, Asian Working Group for

Sarcopenia.
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Appendix 1. The eighth edition TNM stage classification for head and neck cancer
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Appendix 2. Clinical Trial/Research Approval
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Clinical Trial/Research Approval

National Taiwan University Hospital
Date of approval: Oct 7, 2013

NTUH-REC No. : 201307076RINB
Title of protocol : Regimen juice before and during radiochemotherapy: improvement of inflammatory
parameters and nutritional status in head and neck cancer patients.

Department/ Principal Investigator : Department of Oncology / Dr. Chun-Wei Wang

Version date of documents : [ Protocol: 2013/08/26 Version 2 ; ICF: 2013/08/26; EORTC
QLQ-C30(version 3); Questionnaires(# # 7 /£% ~ 24 /) iEbt A4 R E'ﬂﬁ LHE - MHEBELGF
DREBBEXETE  ZRFLH): 2013/007/01 Version 1; Recruitment poster: 2013/08/26 Version 2]

The protocol has been approved by the 46™ meeting of Research Ethics Committee B of the National
Taiwan University Hospital on Sep 13, 2013. The committee is organized under, and operates in
accordance with, the Good Clinical Practice guidelines and governmental laws and regulations.

The duration of this approval is one year (from Oct 7, 2013 to Oct 6, 2014). The investigator is
required to report Serious Adverse Events and Unanticipated Problems in accordance with the
governmental laws and regulations and NTUH requirements and apply for a continuing review: not less
than six weeks prior to the approval expiration date. 74

Hong-Nerng Ho, M.D. - %«(/ M
Chairman / :

Research Ethics Committee B
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Appendix 3. Nutrition assessment and intervention record (1)

PYTLE
BESHERAANBINE b 1
ERAEREEREEEA(DY) YEE
R g
LI £ 220
I A BN ARAM 025 R A
LERY/FHRAL
3. RRE R/ Wbk
L85/ P48
LHMEFR/AE/REL
b. A% A OwE O &8 O OECOG -
TEARMA/ R ON8_ N&%  Of% EER®_ NEo Ok

OvkEd  RA#HT_ OeEHE_ OWR Of& O8Ok nE8 T

a

8. 4% cEESl s ATRE_ ky AwME:_ kg BN
]W;_jgﬂiiﬂ O&O&Y__&F/__ A () BAEHslnaiage %
BIA &3 - MR as £ % Ol kg = E O

9. M/ E

W oA

EI R R

B/

M b i

10, 8484 : ONFO
L1. 8w 8 %Pk @A ik
O@o-OBm&EEE B8 FOREOHOFEAYS D08
#HEME:

O & DN 0N (ko PEG  #fAA-ORADEN RM(ELE__co/hr)

B OABEBRTERL( )

OfkEs_ R(Le/¥: )
O# £ £-00TPN PPN ¥ &/ ¥
Ot ek & fe o/ R 0
FREE S 28 &5 5 ; *E/R EOH SR
O
3.9 ELE  #%EFY AE/RHEAX )
RaTH /ARG R A/ )
O (HEAA R )
[4. #4408 - £ B AEE®

125

doi:10.6342/NTU202203214



G £ R A (R R)

Appendix 4. Nutrition assessment and intervention record (2)
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Appendix 5. 24-hour dietary recall (1)
24 M ARRE KT

GHAN: £ B 8 ki 46 - __H
o) Y LE: =REWE| BRE | syasiimi |
(d4ne).| (FELE)
n & (P Al BoAe A )
Zom b weae | _mmbsd_ 4|
Bk s-3%|sam 5|
T wewmolm @ &
Be¥o g-3xlsyz
i'\.ﬁ_\f_“j1 ﬁ\#\iﬁ%ﬁ "ﬁ' i
- ¥ ﬁ*ﬁrﬂ'&ﬁ_ﬁf&_g}.*
i'\.ﬁ_\f_“j1 ﬁxﬁxz.‘:_ ¥ "ﬁ"_-
X 5 3%
T - w i '
BB 2R AERE -
T S _
X5 5 - g[S '
EARl A AL N s AP
B-% - 2-3% i
- RF AF R ey L i_
Bk 5 gp[tH — AT
Fomo w _
Bk 5. % -
i'\.ﬁ_\f_“j1 ﬁ~ﬂ:~ i
Bk 5. % -
i'\.ﬁ_\f_“j1 ﬁ~ﬂ:~ i
X5 % - Fk i
oo LR - i
X5 % - Fk i
Fowe w _
X5 % - Fk i
Fowe w _
Bo¥- - 3% -
; Fowe w _
Bk 5. % -
; F w i _
Bk 5. % -
g i'\.ﬁ_\f_“j1 ﬁ~ﬂ:~ i
BoW - 3% -
; Fowe w _
R 5. 3% -

127 doi:10.6342/NTU202203214



Hidks 24 ) A SERTYRESE (R o)

Appendix 6. 24-hour dietary recall (2)
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Appendix 7. The prevalence of nutrition impact symptoms among head and neck cancer

patients at baseline and week 6 of CCRT

Baseline Week 6 of CCRT
NIS VFJ group Control group P-Valué \/Fjgroup Control group p-value
n=25 n=24 n=25 n=24
Dry mouth, n (%) 8 (32.0) 7(29.2) 0830 22(88.0) 24 (100)  0.235
Oral pain, n (%) 12 (48.0) 8(33.3) 0296 21(84.0) 24 (100)  0.110

A chi-squared test (Fisher's exact test was used when n < 5) was used to test differences of NIS
distribution between the VFJ and control groups at baseline and week 6 of CCRT. p < 0.05 was
considered significantly different. Abbreviations: CCRT, concurrent chemoradiotherapy; VFJ,

vegetable and fruit juice; NIS, nutrition impact symptom.
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Appendix 8. Effects of vegetable and fruit juice supplementation on the scores of oral

pain and dry mouth at baseline and week 6 of CCRT

Score
Week of CCRT VFJ group Control group p-value!
(n=25) (n=24)

Oral pain
Baseline 1.24 + 0.37 1.16 £ 0.27 0.342
Week 6 2.03+0.70 2.95+ 0.87 0.001
p-value? <0.001 <0.001

Dry mouth
Baseline 1.40 + 0.65 1.29 + 0.46 0.700
Week 6 2.28£0.74 3.00 £ 0.59 0.001
p-value? <0.001 <0.001

Data were presented as mean + SD. The Mann-Whitney U test was used to test
differences of scores between the two groups at baseline and week 6 of CCRT. 2The
Wilcoxon signed-rank test was used to examine the differences of scores between
baseline and week 6 of CCRT within each group. p < 0.05 is considered significant
different. Abbreviations: CCRT, concurrent chemoradiotherapy; VFJ, vegetable and
fruit juice.

Oral pain and dry mouth were assessed based on the four-point Likert-type categorical
scales.
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Appendix 9. Body weight change between the VVFJ and control groups during CCRT

BW

BW change from baseline

Groups (kg) p-value?! » -
Baseline
Control (n = 24) 68.1+11.9
VFJ group (n = 25) 70.9+14.3
p-value? 0.454
Week 2
Control (n = 24) 67.2+11.7 0.013 -09+1.6 -1.3+23
VFJ group (n = 25) 70.6 £ 14.0 0.270 -03+14 -04+18
p-value? 0.359 0.177 0.127
Week 3
Control (n = 24) 66.4+11.7 <0.001 -1.7+£2.0 -24+3.0
VFJ group (n = 25) 69.7 + 13.8 0.002 1.2+ 1.7 -1.6+25
p-value? 0.370 0.311 0.283
Week 4
Control (n = 24) 65.7 £ 11.7 <0.001 2.4 %23 -3.51+3.3
VFJ group (n = 25) 68.7 £ 13.5 <0.001 22122 -3.0+£29
p-value? 0.408 0.783 0.575
Week 5
Control (n = 24) 65.4+11.6 <0.001 27+22 -3.9+33
VFJ group (n = 25) 67.7 £ 13.3 <0.001 -3.2+28 -4.4 + 3.6
p-value? 0.529 0.425 0.619
Week 6
Control (n = 24) 64.0+11.1 <0.001 -41+29 -5.9+4.0
VFJ group (n = 25) 67.0+12.7 <0.001 -3.9+3.2 -5.2+4.0
p-value? 0.389 0.889 0.564
Week 7
Control (n = 24) 63.1+10.8 <0.001 -5.0+3.2 -71.2+4.4
VFJ group (n = 25) 65.5+ 125 <0.001 54140 -7.2+5.0
p-value? 0.466 0.720 0.995

Data are expressed as mean + SD. A paired t-test was used to examine the differences
of body weight between every week and baseline within the groups. ?A t-test was used
to examine the differences of body weight between VFJ and control groups at every
week, and was also used to determine the changes between every week and baseline in
VFJ and control groups. p < 0.05 is considered significant different. Abbreviations:
CCRT, concurrent chemoradiotherapy; VFJ, vegetable and fruit juice; BW, body

weight.
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Appendix 10. Changes in body composition parameters from baseline to CCRT ends in

the VFJ group

VFJ group (n =21) Change Change

Variables p-value
Baseline CCRT Ends (kg) (%)

Fat Free Mass (kg) 502+83 473x7.1 -29+25 55144 <0.001

Muscle Mass (kg) 474179 447+6.8 -28+x24 -55+45 <0.001

Skeletal Muscle Mass (kg) 27.8+5.1 259143 -19+15 -6.3+4.8 <0.001

Body Fat Mass (kg) 208+84 175+69 -32+34 -13.4113.0 <0.001

Percent Body Fat (%) 284+73 264+6.9 -20+3.1 -20+31 0.004
Right Arm Muscle (kg) 2606 23%05 -03+0.2 -9.1+73 <0.001
Left Arm Muscle (kg) 25+06 2305 -02+02 -93x7.1 <0.001

Trunk Muscle (kg) 226+3.7 214%32 -12+11 -50+£43 <0.001
Right Leg Muscle (kg) 79+13 74+%12 -05+04 -54+49 <0.001
Left Leg Muscle (kg) 79+14 74+%12 -04+04 -54+48 <0.001

Data are expressed as mean = SD. A paired t-test was used to examine the differences of
variables between baseline and CCRT ends within VFJ group. P < 0.05 is considered
significant different. Abbreviations: CCRT, concurrent chemoradiotherapy; VFJ,

vegetable and fruit juice.
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