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【摘要】  目的　基于一项大型队列的纵向研究数据，模拟评估饮酒干预（饮酒量和种类的改变）对肝脂肪变的影响。

方法　基于英国生物银行（UK Biobank, UKB），纳入同时接受了基线及重复调查的12 687人。使用脂肪肝指数（fatty liver

index, FLI）作为结局指标。参与者根据其饮酒量被分为不饮酒者、中度饮酒者和重度饮酒者。定义了以下干预措施：从基

线到重复调查，酒精消费水平不变（如持续不饮酒、持续中度饮酒）；以及饮酒水平发生改变（如不饮酒到中度饮酒）。饮酒

种类的干预类似于酒精量的干预。应用parametric g-formula模拟反事实场景下饮酒干预对FLI的影响。 结果　在UKB人

群中，无论基线饮酒水平如何，相比于饮酒量恒定，饮酒量增加与更高的FLI水平有关。与其他饮酒种类相比，饮酒种类转

变为红酒与较低的FLI水平有关。结论　无论目前饮酒水平如何，饮酒量增加会增加肝脂肪变性的风险，如果戒酒具有挑

战性，红酒可能是比其他类型更好的选择，本研究可为未来的实践指南和卫生政策提供信息支持。
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【Abstract】   Objective　Non-alcoholic  fatty  liver  disease  (NAFLD)  and  alcohol-associated  fatty  liver  disease
(ALD) are the most common chronic liver diseases. Hepatic steatosis is an early histological subtype of both NAFLD and
ALD. Excessive alcohol consumption is widely known to lead to hepatic steatosis and subsequent liver damage. However,
reported  findings  concerning  the  association  between  moderate  alcohol  consumption  and  hepatic  steatosis  remain
inconsistent.  Notably,  alcohol  consumption  as  a  modifiable  lifestyle  behavior  is  likely  to  change  over  time,  but  most
previous  studies  covered  alcohol  intake  only  once  at  baseline.  These  inconsistent  findings  from  existing  studies  do  not
inform decision-making concerning policies and clinical guidelines, which are of greater interest to health policymakers
and  clinician-scientists.  Additionally,  recommendations  on  the  types  of  alcoholic  beverages  are  not  available.  Usually,
assessing the effects of two or more hypothetical alcohol consumption interventions on hepatic steatosis provides answers
to questions concerning the population risk of hepatic steatosis if everyone changes from heavy drinking to abstinence, or
if everyone keeps on drinking moderately, or if everyone of the drinking population switches from red wine to beer? Thus,
we simulated a target trial to estimate the effects of several hypothetical interventions, including changes in the amount of
alcohol consumption or the types of alcoholic beverages consumed, on hepatic steatosis using longitudinal data, to inform
decisions  about  alcohol-related  policymaking  and  clinical  care. Methods　This  longitudinal  study  included 12 687
participants  from  the  UK  Biobank  (UKB),  all  of  whom  participated  in  both  baseline  and  repeat  surveys.  We  excluded
participants with missing data related to components of alcohol consumption and fatty liver index (FLI) in the baseline
and the repeat surveys, as well as those who had reported liver diseases or cancer at the baseline survey. We used FLI as an
outcome indicator and divided the participants into non-, moderate,  and heavy drinkers.  The surrogate marker FLI has
been  endorsed  by  many  international  organizations'  guidelines,  such  as  the  European  Association  for  the  Study  of  the
Liver. The calculation of FLI was based on laboratory and anthropometric data, including triglyceride, gamma-glutamyl
transferase,  body mass index,  and waist  circumference.  Participants responded to questions about the types of alcoholic
beverages,  which  were  defined  in  5  categories,  including  red  wine,  white  wine/fortified  wine/champagne,  beer  or  cider,
spirits,  and  mixed  liqueurs,  along  with  the  average  weekly  or  monthly  amounts  of  alcohol  consumed.  Alcohol
consumption was defined as  pure alcohol  consumed per week and was calculated according to the amount of  alcoholic
beverages consumed per week and the average ethanol content by volume in each alcoholic beverage.  Participants were
categorized  as  non-drinkers,  moderate  drinkers,  and  heavy  drinkers  according  to  the  amount  of  their  alcohol
consumption. Moderate drinking was defined as consuming no more than 210 g of alcohol per week for men and 140 g of
alcohol per week for women. We defined the following hypothetical interventions for the amount of alcohol consumed: 
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sustaining  a  certain  level  of  alcohol  consumption  from  baseline  to  the  repeat  survey  (e.g.,  none  to  none,  moderate  to
moderate,  heavy  to  heavy)  and  changing  from  one  alcohol  consumption  level  to  another  (e.g.,  none  to  moderate,
moderate to heavy). The hypothetical interventions for the types of alcoholic beverages were defined in a similar way to
those for the amount of alcohol consumed (e.g., red wine to red wine, red wine to beer/cider). We applied the parametric
g-formula  to  estimate  the  effect  of  each  hypothetical  alcohol  consumption  intervention  on  the  FLI.  To  implement  the
parametric  g-formula,  we  first  modeled  the  probability  of  time-varying  confounders  and FLI  conditional  on covariates.
We then used these conditional probabilities to estimate the FLI value if the alcohol consumption level of each participant
was  under  a  specific  hypothetical  intervention.  The  confidence  interval  was  obtained  by  200  bootstrap  samples.
Results　For the alcohol consumption from baseline to the repeat surveys, 6.65% of the participants were sustained non-
drinkers,  63.68% were  sustained  moderate  drinkers,  and  14.74% were  sustained  heavy  drinkers,  while  8.39% changed
from heavy drinking to moderate drinking. Regarding the types of alcoholic beverages from baseline to the repeat surveys,
27.06% of  the  drinkers  sustained  their  intake  of  red  wine.  Whatever  the  baseline  alcohol  consumption  level,  the
hypothetical  interventions  for  increasing  alcohol  consumption  from  the  baseline  alcohol  consumption  were  associated
with a higher FLI than that of the sustained baseline alcohol consumption level. When comparing sustained non-drinking
with the hypothetical intervention of changing from non-drinking to moderate drinking, the mean ratio of FLI was 1.027
(95% confidence interval [CI]: 0.997-1.057). When comparing sustained non-drinking with the hypothetical intervention
of  changing  from  non-drinking  to  heavy  drinking,  the  mean  ratio  of  FLI  was  1.075  (95% CI:  1.042-1.108).  When
comparing  sustained  heavy  drinking  with  the  hypothetical  intervention  of  changing  from  heavy  drinking  to  moderate
drinking, the mean ratio of FLI was 0.953 (95% CI: 0.938-0.968). The hypothetical intervention of changing to red wine in
the  UKB  was  associated  with  lower  FLI  levels,  compared  with  sustained  consumption  of  other  types  of  alcoholic
beverages. For example, when comparing sustaining spirits with the hypothetical intervention of changing from spirits to
red wine, the mean ratio of FLI was 0.981 (95% CI: 0.948-1.014). Conclusions　Regardless of the current level of alcohol
consumption,  interventions  that  increase  alcohol  consumption  could  raise  the  risk  of  hepatic  steatosis  in  Western
populations. The findings of this study could inform the formulation of future practice guidelines and health policies. If
quitting  drinking  is  challenging,  red  wine  may  be  a  better  option  than  other  types  of  alcoholic  beverages  in  Western
populations.

【Key words】　　Alcohol consumption　　Alcoholic beverage type　　Hepatic steatosis　　Target trial　　

Hypothetical interventions 

非酒精性脂肪性肝病（non-alcoholic  fatty l iver

disease, NAFLD）和酒精相关的脂肪性肝病（alcohol‐

associated fatty liver disease, ALD）是两种最常见的慢性肝

病[1-4]。据估计，全球NAFLD患病率在过去十年中显著增

加，现已超过30%[5]。同时，ALD全球发病率近年来也有

所上升[4, 6]。肝脂肪变性是NAFLD和ALD最常见的早期

组织学亚型，可发展为肝炎、肝硬化、肝癌，甚至造成肝

相关死亡[7-8]。因此，迫切需要对肝脂肪变进行有效防控。

饮酒是导致肝脂肪变的重要危险因素[9-10]。过度饮

酒是引发肝脂肪变和其他肝损伤的主要病因[11]，然而中

度饮酒和肝脂肪变性的关联尚无一致结论[12-14]，难以为饮

酒相关政策和措施的制定提供依据。饮酒习惯可能随时

间变化，但大部分研究仅考虑了单一时点的饮酒行为。

研究饮酒行为变化干预对肝脂肪变的影响可回答以下问

题：如果从过量饮酒变为戒酒，那么人群中肝脏脂肪变性

风险会是多少？如果保持中度饮酒会怎样？如果转变饮

酒种类（如从红酒转为啤酒）呢？由于饮酒相关随机临床

试验受到医学伦理、可行性、依从性、人群选择和研究持

续时间的限制，上述问题通常需要基于纵向观察研究来

近似或模拟目标试验（Target trial）[15-16]。

因此，本研究基于英国生物银行（UK Biobank, UKB）

的纵向数据模拟了一项目标试验，在反事实场景下评估

几种饮酒干预（饮酒量和种类的变化）对肝脏脂肪变性的

影响，旨在为饮酒相关政策和措施提供信息支持。我们

使用脂肪肝指数（fatty liver index, FLI）作为结果指标，

FLI在既往研究中已被证实是反映肝脂肪变进展的准确

指标[17]，与肝脂肪变等长期慢性结局相比，FLI可以更敏

感且迅速地捕捉酒精消费变化的影响[17-18]。
 

1     资料与方法
 

1.1    研究对象

UKB[19-20]是一项前瞻性队列研究，纳入了50万余名

39～74岁的参与者，基线调查数据在2006–2010年间收集，

20 343名参与者于2012年8月–2013年6月间参加了重复调

查。参与者在基线和重复调查时接受了系列评估，包括

电子问卷调查、人体测量、综合医疗检查和生化指标检

测。所有参与者在数据收集前都签署了知情同意。UKB

获得North-West Multi-centre Research Ethics Committee
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批准。本研究纳入了同时参与基线及重复调查的参与者

（n=20 343），排除了在两次调查中缺少饮酒和FLI相关数

据的参与者（n=6 638），排除了在基线调查中报告患有肝

病或癌症的参与者（n=1 018）。最后，12 687名参与者被纳

入统计分析。 

1.2    饮酒评估

UKB收集了参与者饮酒种类（红酒、白酒或香槟、啤

酒或苹果酒、烈酒或利口酒、强化酒等）及每周或每月的

平均饮酒量信息。与既往研究类似，参与者的酒精摄入

量根据每种酒精饮料的平均酒精含量和每周消耗量计

算[21]。本研究将参与者分为不饮酒者、中度饮酒者和重

度饮酒者。根据欧洲肝脏研究协会（European Association

for the Study of the Liver, EASL）[22]和美国肝脏研究协会

（American Association for the Study of the Liver, AASLD）[23]

的建议，中度饮酒被定义为男性每周饮酒不超过210 g，女

性每周饮酒不超过140 g，超过上述推荐的酒精量被定义

为重度饮酒。与既往研究类似[24]，饮酒种类定义为占每

周消耗总酒精量的50%以上的酒精饮料类型，最终将饮

酒种类分为5类，即红酒、干白/强化酒/香槟、啤酒/苹果

酒、烈酒以及混合酒。

本研究中饮酒干预包括饮酒量和饮酒种类。饮酒量

干预包括从基线到重复调查保持恒定的酒精量，以及从

基线饮酒水平改变为另一水平。类似地，饮酒种类干预

包括从基线到重复调查维持恒定的饮酒类型，以及从基

线饮酒种类改变为另一种类。 

1.3    脂肪肝指数评估

本研究使用的结局指标FLI已被许多国际组织指南

认可（如EASL和APASL指南）[22, 25-28]。FLI的计算均基于实

验室生化检测及人体测量数据，包括三酰甘油（TG,

mmol/L）、γ-谷氨酰转移酶（GGT, U/L）、体质量指数

（body mass index, BMI, kg/m2）和腰围（WC, cm）。FLI的

计算公式为[28]：

FLI =
e0.953×log(TG/0.0113)+0.139×BMI+0.718×log(GGT)+0.053×WC−15.745

1+ e0.953×log(TG/0.0113)+0.139×BMI+0.718×log(GGT)+0.053×WC−15.745
×

100
 

1.4    协变量

为了更好地指导潜在混杂因素的选择，我们首先根

据文献 [ 2 9 ]构建了有向无环图（Evidence Synthesis for

Constructing Directed Acyclic Graphs, ESC-DAGs）。然

后，基于DAGs和后门标准确定潜在的混杂集。在纵向研

究中，我们将混杂分为非时变混杂和时变混杂[30]。我们

考虑了以下非时变混杂：性别、种族、教育、社会经济地

位以及家族史。时变混杂包括年龄、女性月经状况、饮

食评分、吸烟状况、高血压状况、糖尿病状况、体力活动

水平（METs-h/d）、失眠状况、抑郁状况、焦虑状况。 

1.5    统计学方法

参与者的基线和重复调查特征被描述为平均值（标

准差，SD）或中位数（四分位数间距）以及频数（百分比）。

此外，我们还对饮酒行为变化进行了描述。

Parametric g-formula是因果推断框架下对标准化法

在时变暴露和时变混杂情形的拓展，可以处理受过去暴

露影响的混杂对估计值造成的偏倚，在反事实框架下估

计干预的效果，这种方法已广泛用于各种临床场景[30-32]。

因此，本研究应用parametric g-formula来估计每种模拟场

景下的饮酒干预对FLI的影响。饮酒干预措施已在“饮酒

评估”一节进行了描述。为了实现参数parametric g-

formula，我们首先建立时变混杂因素的条件概率模型；

然后，在特定的饮酒行为干预下，使用这些条件概率来估

计FLI值。进而，将特定饮酒行为干预下的FLI值与参考

组进行比较，并计算FLI的平均差异（mean difference,

MD）和平均比率（mean ratio, MR）。为了更直观地比较

模拟干预的影响，我们选择饮酒量或饮酒种类恒定组（与

基线相比）作为参考组。置信区间由200个bootstrap样本

获得。对于协变量中的缺失数据，我们使用链式方程法

进行多重插补（5次）。此外，本研究计算E值来评估可能

的未测量混杂因素的影响，较大的E值意味着需要大量未

测量混杂因素来解释掉效应估计值[33]。除了计算E值，我

们还通过固定效应模型（fixed effect model, FEM）评估了

饮酒量变化和FLI之间的关系，该模型可以控制未测量非

时变混杂因素对效应估计值造成的偏倚[34]。我们使用R

4.1.1版本进行所有分析。 

2     结果
 

2.1    参与者特征

本研究12  687名参与者的平均年龄为57.13岁（SD

7.36）；46.7%的参与者为女性（表1）。基线和重复调查的

平均FLI水平分别为44.84 （SD 29.23）和46.27 （SD 28.66）。

对于饮酒量，6.65%的参与者保持不饮酒，63.68%的参与

者保持中度饮酒，1 4 . 7 4 %的参与者保持大量饮酒，

8.39%的参与者从大量饮酒变为中度饮酒（表2）。在基线

及重复调查均饮酒人群中（11 499人），27.06%的饮酒者持

续摄入红酒，13.48%的饮酒者持续摄入干白/强化酒/香

槟，19.13%的饮酒者持续摄入啤酒/苹果酒，2.43%的饮酒

者持续摄入烈酒，4.08%的饮酒者从混合饮酒类型转变为

红酒（表3）。 

2.2    不同饮酒量及饮酒种类干预下的FLI水平

本研究使用parametric g-formula模拟特定的饮酒量

与饮酒种类干预下的FLI水平。结果（图1）显示，无论
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表 1    UKB参与者的基线及重复调查特征 (n=12 687)
Table 1    The baseline and repeat survey characteristics of the study participants in the UKB (n=12 687) 

Characteristic Baseline survey Repeat survey

Age/yr., mean (SD) 57.13 (7.36) 61.35 (7.35)

Female/case (%) 5 926 (46.7)

White race/case (%) 12 438 (98.0)

Low education level/case (%) 1 031 (8.2)

Socioeconomic status (median [IQR]) −2.81 (−4.03, −0.93)

Menopausal status in female/case (%)

　Pre-menopause 1 253 (21.1) 597 (10.1)

　Post-menopause 3 765 (63.5) 4 423 (74.6)

　Not sure 904 (15.3) 902 (15.2)

Family history/case (%) 9 534 (75.1)

Self-reported hypertension/case (%) 2 834 (22.3) 3 300 (26.0)

Self-reported diabetes/case (%) 471 (3.7) 651 (5.1)

Current smoking/case (%) 822 (6.5) 575 (4.5)

Dietary score (median [IQR]) 4.00 (3.00, 5.00) 4.00 (3.00, 5.00)

Total physical activity/(MET h/d), median [IQR] 4.13 (1.91, 7.96) 4.24 (2.03, 7.87)

Insomnia symptoms/case (%) 9 352 (73.7) 9 526 (75.1)

Depressive symptoms/case (%) 402 (3.3) 380 (3.1)

Anxiety symptoms/case (%) 359 (2.9) 291 (2.3)

BMI/(kg/m2), mean (SD) 26.74 (4.28) 26.79 (4.34)

FLI (mean [SD]) 44.84 (29.23) 46.27 (28.66)

　FLI: fatty liver index, BMI: body mass index. The data are expressed as mean (standard deviation), median (interquartile range), or percentage. Low
education level is defined as none of advanced (A/AS) levels, ordinary level (O-level), general certificate of secondary education, and the other equivalent or
higher levels. Socioeconomic status is defined on the basis of the Townsend deprivation index. Family history refers to self-reported history of hypertension,
stroke, or CVD from at least one first-degree relative (biological parents and siblings) in the baseline survey. The dietary score is based on the consumption of 7
dietary components ranging from 0 to 7[35].
 

表 2    UKB参与者基线及重复调查的饮酒量特征 (n=12 687)
Table 2    Characteristics of alcohol consumption in UKB baseline and repeated surveys (n=12 687) 

Alcohol consumption Baseline survey Repeat survey

Capacity for alcohol/(g/week), mean (SD) 126.43 (119.15) 109.52 (108.12)

Level of drink/case (%)

　None 963 (7.6) 1 069 (8.4)

　Moderate 8 768 (69.1) 9 256 (73.0)

　Heavy 2 956 (23.3) 2 362 (18.6)

Changes in the level of alcohol consumption/case (%)

　None to none 844 (6.65)

　None to moderate 114 (0.90)

　None to heavy 5 (0.04)

　Modest to none 202 (1.59)

　Moderate to moderate 8 079 (63.68)

　Moderateto heavy 487 (3.84)

　Heavy to none 23 (0.18)

　Heavy to moderate 1 063 (8.39)

　Heavy to heavy 1 870 (14.74)

　 Moderate drinking is defined as ≤210 g/week for men and ≤140 g/week for women in the UKB. Levels exceeding those mentioned above are defined as
heavy drinking.
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表 3    UKB饮酒人群基线及重复调查饮酒种类特征 (n=11 499)
Table 3    Characteristics of the types of alcoholic beverages among the drinkers in the UKB baseline and repeated surveys (n=11 499) 

Alcoholic beverages type Baseline survey Repeat survey
Type/case (%)
　Red wine 4 205 (36.6) 4 158 (36.2)
　Other wines 2 188 (19.0) 2 261 (19.7)
　Beer/cider 2 793 (24.3) 2 817 (24.5)
　Spirits 482 (4.2) 535 (4.7)
　Mixed 1 831 (15.9) 1 728 (15.0)
Changes in the alcoholic beverages type among drinkers
　from baseline to repeat survey/case (%)
　Red wine to red wine 3 112 (27.06)
　Red wine to other wines 363 (3.16)
　Red wine to beer/cider 197 (1.71)
　Red wine to spirits 79 (0.69)
　Red wine to mixed 454 (3.95)
　Other wines to red wine 304 (2.64)
　Other wines to other wines 1 550 (13.48)
　Other wines to beer/cider 90 (0.78)
　Other wines to spirits 58 (0.50)
　Other wines to mixed 186 (1.62)
　Beer/cider to red wine 213 (1.85)
　Beer/cider to other wines 90 (0.78)
　Beer/cider to beer/cider 2 200 (19.13)
　Beer/cider to spirits 48 (0.42)
　Beer/cider to mixed 242 (2.10)
　Spirits to red wine 60 (0.52)
　Spirits to other wines 48 (0.42)
　Spirits to beer/cider 51 (0.44)
　Spirits to spirits 279 (2.43)
　Spirits to mixed 44 (0.38)
　Mixed to red wine 469 (4.08)
　Mixed to other wines 210 (1.83)
　Mixed to beer/cider 279 (2.43)
　Mixed to spirits 71 (0.62)
　Mixed to mixed 802 (6.97)

　In the UKB, other wines refer to white wine/fortified wine/champagne in our study. We showed the changes in the alcoholic beverages among drinkers in
both baseline and repeated surveys.

 

 
图 1  在UKB中模拟的不同饮酒量干预下FLI的平均差异和平均比率

Fig 1  The mean differences and mean ratio of FLI under the different hypothetical interventions for alcohol consumption in the UKB

FLI: fatty liver index; MD: mean difference; MR: mean ratio. The blue box represents the hypothetical interventions of sustaining alcohol consumption, the green box

represents the hypothetical interventions of reducing alcohol consumption, and the red box represents the hypothetical interventions of increasing alcohol consumption.
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基线饮酒水平如何，与保持基线饮酒量相比，增加酒精

摄入与较高的FLI水平相关，减少酒精摄入与较低的

FLI有关。例如，将持续不饮酒与从不饮酒改为重度饮

酒的干预措施相比，FLI的平均比率为1.075（95%置信区

间: 1.042，1.108）；将持续中度饮酒与从中度饮酒变为不

饮酒的措施相比，FLI的平均比率为0.972（95%置信区

间: 0.941，1.003）；将持续大量饮酒与从大量饮酒改为中

度饮酒的干预相比，FLI的平均比率为0.953（95%置信区

间: 0.938，0.968）。图2为调整饮酒量后，模拟的几种饮

酒类型干预下的估计结果。尽管估计结果的置信区间

很宽，但结果提示，与保持其他饮酒种类相比，饮酒种

类改变为红酒与较低的FLI水平相关。例如，将持续饮

用烈酒与持续饮用红酒比较 ， F L I的平均比率为

0.981（95%置信区间: 0.948，1.014）。
 
 

 
图 2  在UKB中模拟的不同饮酒种类下FLI的平均差异和平均比率

Fig 2  The mean differences and mean ratios of FLI under the different hypothetical interventions for alcoholic beverage types in the UKB

FLI: fatty liver index; MD: mean difference; MR: mean ratio.
 

研究结果显示，所有模拟饮酒量干预和FLI关联的最

小E值为5.9，所有假设饮酒种类干预和FLI关联的最小

E值为1.4，意味着在校正了所有可能的混杂后，未测量混

杂至少需要是暴露和结果关联的1.4倍，才可能会造成偏

倚。E值提示我们的结果较为稳健，不大可能受混杂因素

的影响。在FEM分析中，考虑到饮酒种类的变化样本量

很小，我们只关注酒精量变化和FLI之间的关联。FEM分

析结果显示，与持续不饮酒相比，持续中度饮酒和增加饮

酒与较高水平的FLI相关（表4）。 

3     讨论
 

3.1    减少饮酒量可降低肝脂肪变性的风险

受随机临床试验可实行性的限制，既往关于饮酒和

肝脂肪变性之间关系的研究主要是观察性研究，且未提
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供一致研究结论[13, 36]。现有横断面研究、队列研究和荟

萃分析发现，中度饮酒与肝脂肪变性和继发性肝病的风

险降低相关[13, 37-38]。相反，一些研究发现，即使很少量的

酒精摄入也与肝损伤有关[12, 36, 39-40]。目前大多数既往的观

察性研究只关注基线时一次的饮酒，这有悖于饮酒行为

可能会随着时间的推移而改变的事实。最近一项关于酒

精消费量变化的研究表明，酒精量增加与肝癌风险增加

有关，这与本研究结果方向一致，但该研究没有考虑复杂

的时变混杂结构[41]。本研究中，parametric g-formula可以

处理时变混杂因素，并模拟的饮酒量变化的影响，这可以

被视为对随机试验的模拟，有助于为临床指导和指南提

供信息[30, 42]。

本研究表明，无论基线饮酒水平如何，增加饮酒量是

肝脂肪变性的高危因素。酒精对肝脏脂肪变性的影响可

能是由于乙醇毒素，它可以破坏肝脏脂质稳态，包括表

达、底物供应、氧化和分泌等过程[9]。在实践指南或政策

层面，正如我们对大量饮酒的预期，大量饮酒会增加肝

脂肪变性的风险，这与肝脏协会（The Asian Paci f ic

Association for the Study of the Liver [43]、EASL[22]和AASLD[8]）

的现行的临床指南一致。然而，这些指南均未明确指出

中度饮酒对于普通人群中的脂肪肝疾病是否安全[44]。我

们的结果表明，与持续不饮酒相比，增加中度饮酒会增加肝

脂肪变性的风险，而与持续中度饮酒相比，戒酒会降低肝

脂肪变性的风险，可为针对广大普通人群的指南提供信息。 

3.2    对于难以完全戒酒的人，红酒可能是更好的选择

一项临床试验表明，一个月的中度啤酒消费不会增

加西班牙成年人的肝酶值 [45 ]。两项前瞻性队列研究表

明，与啤酒和白酒相比，红酒可能与较低的肝硬化风险相

关[24, 46]。本研究表明，相比于持续摄入其他类型的饮酒种

类，红酒与较低的肝脂肪变性风险相关。红酒对肝脏的

损害较小，这可能与富含酚类化合物（即白藜芦醇、酚酸

和类黄酮）[47]有关，这些化合物已被证明具有抗炎、抗氧

化和调节肝脏脂质代谢和抗炎的作用。目前现行的指南

中，并没有对饮酒种类的推荐[44]。本研究结果提示，如果

戒酒很难实现，喝红酒可能是更好的选择，这有助于为未

来的实践指南和健康政策建议提供信息。 

3.3    本研究的优势与局限性

据我们所知，这项研究首次尝试评估饮酒行为改变

的假设干预对肝脂肪变性风险的影响。我们研究的优势

包括使用经过充分研究论证的纵向队列数据集，其通过

标准化数据采集方法和多重测量获得了高质量数据；基

于DAG对潜在混杂因素进行充分调整；使用parametric g-

formula来处理复杂的混杂结构。在难以开展临床试验

的场景下，我们模拟了一项目标试验，可能具有重要的临

床和公共卫生意义。但本研究也存在以下几方面的局限

性：首先，我们使用FLI来指示肝脏脂肪变性，而不是直接

通过MRI等测量肝脏脂肪变性。MRI等在这大规模人群

研究中很难实现，我们使用准确且经过验证的连续生物

标志物可以比长期逐渐发展的肝脏脂肪变性更敏感且迅

速地捕捉酒精使用变化的影响。第二，饮酒量的计算来

自于自报问卷，这可能会造成饮酒量的低估。第三，虽然

我们已经仔细控制了混杂，仍可能存在其他未测量混

杂。然而，E值和FEM分析提示研究结果很少受到未测量

混杂的影响。第四，在不同的模拟干预下，sustainer与参

考组的基线饮酒水平不同，changer与参考组相同的基线

饮酒水平，相比于sustainer，changer的结果更具可比性。

因此，在比较sustainer的效应时需谨慎。第五，本研究基

于UKB人群的基线及重复调查数据分析显示出具有统计

学意义的结果，但统计学意义并不代表临床意义，在实际

指导临床时需注意。第六，由于本研究使用了完成基线

和重复测量的小部分参与者的数据，本研究结论在推广

至整体人群时需注意。 

4     结论

我们的研究表明，无论目前饮酒水平如何，增加饮酒

量的摄入都会增加肝脂肪变性的风险，而减少饮酒可以

降低肝脂肪变性的风险，这有助于为未来的实践指南和

卫生政策提供信息。如果戒酒有挑战性，红酒可能是减

缓肝脂肪变性的更好选择。

*　　　　*　　　　*
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表 4    基于固定效应模型估计的饮酒量变化和FLI间的关联

Table 4    FEM analysis of the association between changes in alcohol
consumption and changes in FLI in the UKB 

Alcohol consumption Point estimate 95% CI

Sustained non-drinking Reference −

Sustained modest drinking 0.72 −0.65, 2.10

Sustained heavy drinking 1.94    0.39, 3.49

Increased alcohol consumption 2.98    1.03, 4.94

Decreased alcohol consumption −1.00   −2.65, 0.65

　CI: confidence interval.
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