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Prediagnostic Smoking and Alcohol Drinking and Gastric Cancer Survival: A Korean
Prospective Cohort Study
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Medicine, Hanyang University College of Medicine®, Seoul; Department of Pathology, Chungnam National University College of Medicine?,
Daejeon; Department of Internal Medicine, Hanyang University College of Medicine3, Seoul; Division of Gastroenterology, Department of

Internal Medicine, Hanyang University Guri Hospital*, Guri; Genome Editing Research Center, Korea Research Institute of Bioscience and
Biotechnology5, Daejeon, Korea

Background/Aims: Behavioral factors, such as smoking and heavy alcohol consumption, increase the risk of gastric cancer (GC), but
their effects on survival are not clear. We examined associations between prediagnostic smoking and alcohol drinking behavior and
GC death by long-term follow-up.

Methods: The participants were 508 GC patients enrolled at Chungnam University Hospital and Hanyang University Guri Hospital from
2001 to 2006. Information on clinicopathologic and behavioral risk factors was collected, and patient survival was prospectively fol-
lowed until 2016 by medical chart review and telephone survey.

Results: During above 10 years follow-up period, overall death was 46.2% (n=226) and GC deaths was 38.2% (n=187) among the
489 GC patients included in the analysis. No significant association was found between smoking habits and overall or GC survival. However,
after stratification by histological type, the hazard ratio (HR) of GC death for current smokers tended to be higher for the diffuse type (HR
1.61, 95% Cl 0.57-4.59 for current vs. never) rather than for the intestinal type (HR 0.78, 95% Cl 0.28-2.19 for current vs. never). Light
alcohol consumption was found to be associated with a significantly lower risk of GC death (HR 0.52, 95% CI 0.36-0.75 for <20 g/day
for women or <40 g/day for men vs. never and past), and the effects of alcohol drinking habits had similar effects on GC death for the
intestinal and diffuse types.

Conclusions: These results suggest smoking and alcohol drinking behaviors before a diagnosis of GC are weakly associated with GC
survival. Nevertheless, the effect of smoking behavior on prognosis appears to depend on the histological type of GC. (Korean J
Gastroenterol 2019;73:141-151)
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Fig. 1. Gastric cancer specific survival curves of patients according to smoking and drinking behaviors. (A) Smoking status. (B) Pack-year.

(C) Drinking status. (D) Alcohol consumption (g/day).
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3. 89 % S5 dEjol ME A U A Ay A UL THp for trend=0.033). A Al 25+ JHl= $19 AFY
a9, A, 4 B, gl e, 5o B g 4 F8I Aol glolod ASY SFEES A7 a< vt
], 5% o3 g Bx 3okA XZ o H pyon 74, 99t AlE AR BleF B 3] S5Ak] witte] fiok AR 1A
o] Wy)ol 2dllo] 2A HEs HAN T 9 o= e T7} 052 (95% CI, 0.34-0.79)F 9-2)8}7] Wolxom, %2
of k2 AA B ok AFY ¥ A= Table 39 AN d FE ol WHE A9 HHEAS HolA sl
oh. v|Zolxto] wlsle] A FaAxte] 9ok A ¢j¥r= Zello] zzjobs Lol uet gt vk 5l &3 (03
106 (95% CL 062-179), @A ToAA= 117 (95% cL  UIW¥)OF Z3jste] Tl o S5 wWelo] w2 9jok Apg

o
F19E E4 A Table 49 A
F Al wjste] 304hd vk Fik] 9

071199 thh F/RHe YL Hylot FANOE §
5 i~ =)
9 0.47 (95% CI, 0.14-1.62), 3074 o]} TAA= 1.24 (95%

oA opoktt gl A% B A FAF, Al

A 9 Slek AP ST YA o Gofst Beikel ¢ g
A, gdo] H24% 919 A 1Yol F/8He Aol CL 040385)3 00, mlgtgelAli: 303 vlek Feizte] )

Table 3. Adjusted Hazard Ratios and 95% Confidence Intervals for Overall and Gastric Cancer Specific Death with Respect to Smoking and Alcohol
Drinking Behaviors

Overall death GC specific death
Smoking & alcohol drinking behaviors HR® (95% C) t’iefg; HR (95% CI) t?;?;
Smoking status
Never 1.00 1.00
Past 1.03 (0.64-1.65) NA 1.06 (0.62-1.79) NA
Current 1.20 (0.77-1.89) 1.17 (0.71-1.93)
Smoking duration (years)
Never 1.00 1.00
<30 0.87 (0.51-1.49) 0.236 0.84 (0.46-1.52) 0.276
>30 1.28 (0.79-2.07) 1.28 (0.75-2.19)
Smoking amount (pack/day)
Never 1.00 1.00
<1 0.99 (0.61-1.61) 0.114 0.96 (0.50-1.84) 0.068
>1 1.34 (0.83-2.18) 1.63 (0.89-3.01)
Pack-years
Never 1.00 1.00
<30 0.94 (0.58-1.53) 0.070 0.86 (0.50-1.50) 0.033
>30 1.36 (0.83-2.22) 1.45 (0.83-2.53)
Drinking status
Never 1.00 1.00
Past 1.24 (0.82-1.90) NA 1.13 (0.71-1.81) NA
Current 0.84 (0.59-1.18) 0.80 (0.55-1.17)
Alcohol consumption (g/day)>°
Never and past drinker 1.00 1.00
<20 for women or <40 for men 0.52 (0.36-0.75) 0.003 0.52 (0.34-0.79) 0.097
>20 for women or >40 for men 1.20 (0.86-1.68) 1.13 (0.78-1.65)

Numbers may not sum to total due to missing information.

GC, gastric cancer; HR, hazard ratio; Cl, confidence interval; NA, not applicable; WHO, World Health Organization.

“Adjusted for age (continuous), sex (women/men), registered hospital (Chungnam University/Hanyang University Guri), family history of gastric
cancer (included first and second-degree relatives, no/yes), smoking and drinking status (never/past/current), Helicobacter pylori infection
(negative/positive/not performed), surgery (no/yes), adjuvant chemotherapy (no/yes), stage (I/ll/lll/IV/unknown), and histological type
(intestinal/diffuse and mixed/unknown); ®This daily alcohol consumption was annual average intake for 3 years ago; “This category were divided
according to WHO's recommendation (2004).
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Table 4. Adjusted Hazard Ratios and 95% Confidence Intervals for Gastric Cancer Specific Death with Respect to Smoking and Alcohol Drinking

Behaviors Stratified by Histological Type

Intestinal Diffuse and mixed
Smoking & alcohol drinking No. of No. of
behaviors GC HR® (95% Cl) b for GC HR (95% Cl) p for
patients trend patients trend
Smoking status
Never 43 1.00 69 1.00
Past 71 0.64 (0.21-1.92) NA 35 1.42 (0.48-4.11) NA
Current 70 0.78 (0.28-2.19) 44 1.61 (0.57-4.59)
Smoking duration (years)
Never 43 1.00 69 1.00
<30 47 0.54 (0.16-1.86) 0.525 26 1.33 (0.39-4.53) 0.116
>30 88 1.15 (0.38-3.45) 45 2.87 (0.72-11.51)
Smoking amount (pack/day)
Never 43 1.00 69 1.00
<1 54 0.69 (0.21-2.32) 0.994 35 1.53 (0.57-4.10) 0.637
>1 85 0.85 (0.28-2.57) 44 1.45 (0.46-4.57)
Pack-years
Never 43 1.00 69 1.00
<30 61 0.47 (0.14-1.62) 0.122 40 1.56 (0.51-4.79) 0.432
>30 73 1.24 (0.40-3.85) 31 1.81 (0.50-6.50)
Drinking status
Never 48 1.00 60 1.00
Past 41 1.23 (0.50-3.03) NA 27 0.52 (0.22-1.23) NA
Current 95 0.65 (0.30-1.37) 61 0.49 (0.25-0.96)
Alcohol consumption (g/day)b'C
Never and past drinker 89 1.00 87 1.00
<20 for women or <40 for men 52 0.31 (0.13-0.77) 0.392 35 0.44 (0.19-1.01) 0.919
>20 for women or >40 for men 43 1.06 (0.52-2.17) 26 0.90 (0.40-2.01)

Numbers may not sum to total due to missing information.
GC, gastric cancer; HR, hazard ratio; Cl, confidence interval; NA, not applicable; WHO, World Health Organization.
@Adjusted for age (continuous), sex (women/men), registered hospital (Chungnam University/Hanyang University Guri), family history of gastric
cancer (included first and second-degree relatives, no/yes), smoking and drinking status (never/past/current), Helicobacter pylori infection
(negative/positive/not performed), surgery (no/yes), adjuvant chemotherapy (no/yes), and stage (I/1l/Ill/IV/unknown); ®This daily alcohol

consumption was annual average intake for 3 years ago; °This category were divided according to WHO's recommendation (2004).
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