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Multivitamins and Minerals Supplementation and the
Long-term Risk of Upper Gastrointestinal Cancer Mor-
talityin Esophageal Squamous Severe Dysplasia Popula-
tion:a 35-year Follow-up Study in Linxian Dysplasia Nu-

trition Intervention Trial

YANG Huan, WANG Xiao-kun,ZHANG Jin-yu,FAN Jinhu, QIAN You-lin

(National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing 100021, China)

Abstract: [Purpose ] To investigate the association between multivitamins and minerals supple-
mentation and the long-term risk of upper gastrointestinal(UGI) cancer mortality in esophageal squa-
mous severe dysplasia population by analyzing the 35-year follow-up data of the Linxian dysplasia
nutrition intervention trial(NIT) cohort.[ Methods ] The NIT was a randomized ,double-blind , place-
bo-controlled trial. A total of 3318 subjects aged 40 to 69 years with esophageal squamous server
dysplasia received nutrition intervention for 6 years and were followed up until April 30, 2020.
The primary endpoints were esophageal squamous cell carcinoma(ESCC), gastric cardia carcinoma
(GCC), and non-cardia gastric carcinoma(NCGC) death. Cox proportional hazard model was used to
estimate hazard ratio(HR) and 95% confidence interval(95%CI). [Results] During the 35-year fol-
low-up,a total of 952 UGI cancer deaths occurred ,including 572 ESCC-related ,299-GCC related
and 81 NCGC-related deaths. Compare to placebo group,the long-term risk of UGI cancer mortali-
ty in nutrition intervention group did not decrease significantly (HR=0.94,95% CI:0.83 ~1.07).
Multivitamins and minerals supplementation did not affect participants’ UGl cancer mortality in

Yo B #:2020-10-16; 1 [F B #:2021-01-03
E& WA .3 b B R E B IR S BB (HHSN261201700047C)
BEEE SE£ E , E-mail :fanjh@cicams.ac.cn

e aia 192 ¢ @ M A 2021 5 % 30 A% 38 China Cancer,2021,Vol30,No3



different gender or age groups (HR,,,.=0.87,95%C1:0.73~1.04 ; HR,..=0.96,95%CI : 0.82~1.18;
HR,..ss=0.88,95%CI:0.74~1.04 ;HR,,.=55=0.99,95%CI :0.82~1.19). Nutrition intervention reduced
UGI cancer mortality by 24% among men under 55,and the difference was statistically significant
(HR=0.76,95%CI1.0.58 ~0.98). No effect was observed for deaths from UGI cancer in women of
different age groups. [Conclusion | Taking multivitamins and minerals could not reduce the risk of
death from UGI cancer among the esophageal squamous severe dysplasia population. Further stud-
ies need to be carried out to validate the effect of nutrition intervention.

Key words:nutrition intervention ;dysplasia;upper gastrointestinal cancer;vitamin;minerals;death;
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Table 1 Daily dose and types of nutrients in supplements
in the Linxian dysplasia nutrition intervention trial

Vitamin/mineral As Dose

Beta carotene 15 mg
Vitamin A Acetate 10000 TU
Vitamin E dl-alpha-Tocopheryl acetate 60 1U
Vitamin C Ascorbic acid 180 mg
Folic acid 800 g
Vitamin B, Thiamine mononitrate 5 mg
Vitamin B, Riboflavin 5.2 mg
Niacinamide 40 mg
Vitamin B Pyridoxine HCI 6 mg
Vitamin B, Cyanocobalamin 18 pg
Vitamin D 800 IU
Biotin 90 pg
Pantothenic acid Calcium pantothenate 20 mg
Calcium Dibasic calcium phosphate 324 mg
Phosphorus Dibasic calcium phosphate 250 mg
lodine Potassium iodide 300 pg
Iron Ferrous fumarate 54 mg
Magnesium Magnesium oxide 200 mg
Copper Cupric oxide 6 mg
Manganese Manganese sulfate 15 mg
Potassium Potassium chloride 15.4 mg
Chloride Potassium chloride 14 mg
Chromium Chromium chloride 30 pg
Molybdenum Sodium molybdate 30 pg
Selenium Sodium selenate 50 pg
Zinc Zinc sulfate 45 mg

R AR B4 22 350 B 1985 4E 5 H JT IR %321 2 ik
1, T IR 6 4F
1.3 EZKAE

3 [7) 2 1 A YR DL R kL D H AR AE (45
B S H X B KOF AR ) s @R T O 20 L (T
HA T A A 1 00 25 ) s R 5 1 b s (DI
BB . 3 A R B A TR AT X G 2 L E DL 10
KEY(FibE ey il s B sise T2
a2 S RS KRR I) BUEE AE O ; &
FE A A L I B v AR PR E AR R, T
WA KR B S =1 /R HRSE 6 4~ A L
ey BRI SO AT 2 12 A4S P RGO RS ]
I8 SR S0 A8 SO — SR @ G s W A A R
14 BEHS5REEH

B 3B A 1985 -5 H 1 H & 2020 45 4 H
30 H, IR (1985—1991 4F ), & i) I A 4 A
FEVI AR, I A A 2 b R b XS B s Ty A% 6T 4

194

02 T PN A G SR B A R Y R S AR Tl i
B H TR F A 25 A0 LD A 3 A H BEHLE £ A2 3k
I A LY B SR KT ok DA 327 3K IR 245 1R O
ETHMZIE, tho A EASNA kst A BV
Z AR X JRE B 9 ) AT A BE TR B R
WA, I e 5 5 A b [ 58 /N (1991—1996 4 )
A R BE A /N (1996—2020 4F ) HEA T 8T 4 LU i
Lff 28 TR RE AR FFE T FAT  DRUE I e, B
REEAR AT SR RIE B S A
1.5 fEEH

ABFFEATF 1 5 [ 5 i R F 7 BT A [ s 2
b2 Bt Mg Be Be AR 3 22 3 S Atk . FEAZ I A
IR IR w5 a0 S B SR N S R AN e SO
RIS, i 2 5 5 M E MR E A, UERA AR
ZINASE . BT A R P Y G MR R E S .
1.6 ZitFaE

K H] Foxbase 2.0 #fF 5% A &4l ,SPSS 23.0 4t
TR AL AT BN R R A AR IR EE 8 2 O E
BT LI B0 A0, LA xxs Fow 43 2878 B LUECR
A RN o SR ¢ R 50 Lb e A ) o 2 M A o 1Y 22
S0 K A ) Ay R AR B 22 5, D 1985 4F 5
A1 H s B, DL T Ak o o st T H
KL SRS, IR RAN R AR, SR
COX' Lt 5] XS [ U1 A5 750 380 2 A oy 1k i) O AR R Y
B O SHERER  KREARERNT YR
T A b R AT R A DG R o SR AU
5, K 58 K #E 2=0.05,

2 5 R

2 BT 2R N AR L RRE (Table 2),
AR E VAR R (53.347.5) %, Horh B Mz il
1460 # , k321K 1854 44, 8 37 T WAL 4 Jg 51
32 BN T A CRLAR AR P A EE R 5
WA ER R AL T R SR ) 22 R TE S TR
X (P<0.05),

HEBR T 4 2RV H M 28 HELfFE AR
M2 H G, B3k 3298 B2 E WA T A0
B . ZEBA TR (1985—2020 4F ), 2% 7 952 ] |
AL MY (upper gastrointestinal cancer, UGI can-
cer)SET-, ALHE 572 1] £ 5 4 R 40 e 48 (esophageal

% @i 2021 % % 30 A% 3 M China Cancer,2021,Vol.30,No3



Table 2 Baseline demographic characteristics and risk factors in the Linxian

dysplasia nutrition intervention trial[N( % )]

squamous cell carcinoma,ESCC)FET ™
299 B[ 198 (gastric cardia carci-

ch » All Placebo  \utrition noma,GCC) ZET- 1 81 AL TE1 ] H
aracteristics ETPTR. o 1ntervention P
partieip sroup group Ji&  (non-cardia gastric carcinoma,

No. of participants 3314(100.0) 1658(50.0) 1656(50.0) NCGC))FET: , &G 4 3 M) it

Age (years,mean=SD) 53.3+7.5 53375 532+7.6 0.77 FNFEFIRE B ,TJCJEHEFE%T:RLI@

Body mass index (kg/m?, mean+SD) 20.35+2.29 20.36+2.30 20.33+2.28 0.57 f st ] NI N

. ?ﬁaﬁk%ﬂ@;#ﬁQEZﬁ?ﬁ
Female 1854(56.0) 927(55.9) 927(560) B A P 9 OR B Bt R X
Male 1460(44.0)  731(44.1) 729(44.0) (HR 61 cancer=0.94,95%CI1:0.83~1.07 ;

Smoking’ HRs0c=0.95,95%Cl ; 0.81~1.12;
Non-smoker B44TLL) NT3TLD) 1167(708) (o pp g g 1950 CL:0.73~1.15;
Smoker 954(28.9) 477(28.9) 481(29.2)

Alcohol drinking® HRxeee=1.01,95%C1:0.65~1.56) , TF
Non-drinker 2683(813) 1356(822) 1327(805) VAR T AR MR AR O T S
Drinker 615(18.7) 294(17.8) 321(19.5) HE, AL R F7 T WX FET

Family history of esophageal or stomach cancer KU B 5 (Table 3).

No 1974(59.9)  990(60.0) 984(59.7) .
Jva L | AN YANSE
Yes 1324(40.1) 660(40.0) 664(403) O ﬁ@fﬂ%mﬂﬂﬁﬁﬂﬁ

Commune Ja, #hFE A YA Z R TR
Yaocun 907(27.4) 452(27.3) 455(27.5) [i] P 53] AR % 11 32 0 1 L T Ak
Rencun 1204(36.3)  604(36.4) 600(36.2) 0.99 & il 83 BF T 2K [ 5% 0 ) A
Donggang 1203(36.3)  602(36.3) 601(36.3)

(HR,.=0.87,95%C1:0.73~1.04;

Notes:*: Used to smoke for at least 6 months;*:any alcohol consumed in the previous 12 months

Table 3 Hazard ratio(HR) and 95% CI for UGI cancer deaths by
cause in the Linxian dysplasia nutrition intervention trial

Placebo
group

Items

Nutrition
intervention group

Total UGI cancer

No. of UGI cancer deaths 486 466
Crude HR (95%CI) 1 0.94(0.83~1.07)
Age and gender adjusted HR (95%CI) 1 0.93(0.82~1.06)
Multivariable adjusted HR (95%CI)" 1 0.92(0.81~1.05)
ESCC
No. of ESCC deaths 291 281
Crude HR (95%CI) 1 0.95(0.81~1.12)
Age and gender adjusted HR (95%CI) 1 0.94(0.80~1.11)
Multivariable adjusted HR (95%CI)" 1 0.93(0.79~1.10)
GCC
No. of GCC cancer deaths 155 144
Crude HR (95%CI) 1 0.91(0.73~1.15)
Age and gender adjusted HR (95%CI) 1 0.90(0.72~1.13)
Multivariable adjusted HR (95%CI)" 1 0.89(0.71~1.12)
NCGC
No. of NCGC cancer deaths 40 41
Crude HR (95%CI) 1 1.01(0.65~1.56)
Age and gender adjusted HR (95%CI) 1 1.00(0.64~1.54)
Multivariable adjusted HR (95%CI)" 1 1.00(0.65~1.55)

Notes: UGl :upper gastrointestinal cancer; ESCC:esophageal squmous cell carcinoma;
GCC:gastric cardia carcinoma;NCGC:non-cardia gastric carcinoma;*:adjusted for age

at baseline (continuous variable),gender,smoking,alcohol drinking,and commune
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HRe =0.96,95% C1.0.82 ~1.18;
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95%C1:0.82~1.19)(Table 4),
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Table 4 Hazard ratios(HR) and 95% CI for UGI cancer deaths by cause stratified by gender and age in the Linxian

dysplasia nutrition intervention trial

Cause of Male Female Age < 55 years Age = 55 years

death N HR (95% CI)” N HR (95% CI)" N HR (95% CI)% N HR (95% CI)%
UGI cancer 478 0.87(0.73~1.04) 474 0.96(0.82~1.18) 511 0.88(0.74~1.04) 441 0.99(0.82~1.19)
ESCC 264 0.86(0.67~1.09) 308 1.01(0.81~1.26) 321 0.91(0.73~1.13) 251 0.97(0.76~1.25)
GCC 176 0.87(0.65~1.17) 123 0.92(0.64~1.30) 144 0.79(0.57~1.10) 155 1.01(0.74~1.39)
NCGC 38 0.94(0.50~1.79) 43 1.04(0.57~1.90) 46 1.00(0.56~1.77) 35 1.03(0.53~2.00)

Notes : UGI:upper gastrointestinal cancer; ESCC:esophageal squmous cell carcinoma; GCC:gastric cardia carcinoma;NCGC :non-cardia gastric carcinoma;

*.adjusted for age at baseline (continuous variable) ,smoking,alcohol drinking and commune; A :adjusted for gender,smoking,alcohol drinking and commune

Table 5 Hazard ratios(HR) and 95% CI for UGI cancer deaths by cause among joint strata by age and gender

in the Linxian dysplasia nutrition intervention trial

Male ,age<55 years Male ,age=55 years Female ,age<55 years

Female ,age =55 years

Cause of death

N HR (95%CI)" N HR (95%CI)" N HR (95%CI)"

N

HR (95%CI)"

Total UGI cancer 237  0.76(0.58~0.98) 241 1.01(0.78~1.30) 274

ESCC 139 0.78(0.55~1.09) 125  0.97(0.68~1.38) 182 1.02(0.76~1.36)
GCC 78  0.70(0.45~1.10) 98  1.02(0.69~1.52) 66  0.88(0.54~1.43)
NCGC 20 0.82(0.34~1.98) 18 1.19(0.47~3.03) 26 1.15(0.53~2.48)

0.99(0.78~1.26)

200 0.97(0.73~1.27)
126 0.98(0.69~1.39)
57  0.96(0.57~1.61)
17 0.88(0.34~2.29)

Notes : UGL:upper gastrointestinal cancer; ESCC:esophageal squmous cell carcinoma; GCC:gastric cardia carcinoma;NCGC:non-cardia gastric carcinoma;

*;adjusted for age at baseline (continuous variable),smoking, alcohol drinking,and commune
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