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Excessive drinking of alcohol is becoming a worldwide problem, and people have recognized that there exists
a close relationship between chronic kidney disease (CKD) and alcohol consumption. However, there are many
inconsistencies between experimental and clinical studies on alcohol consumption and kidney damage. The
possible reason for this contradictory conclusion is the complex drinking pattern of humans and some bio-
activators in wine. In addition, the design itself of the clinical studies can also produce conflicting interpreta-
tions of the results. Considering the benefits of light-to-moderate alcohol consumption, we recommend that
CKD patients continue light-to-moderate drinking, which is beneficial to them. Because alcohol consumption
can lead to adverse events, we do not advise non-drinkers to start to drink. Although light-to-moderate alco-
hol consumption may not pose a risk to patients with CKD, the patients’ condition needs to be considered.
Consumption of even small amounts of alcohol can be associated with increased death risk. Additional clini-
cal and experimental studies are needed to clarify the effect of alcohol on the kidneys and alcohol consump-
tion on CKD patients.
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Effects of Ethanol on the Kidneys

As early as thousands of years ago, humans had mastered
the primitive aspects of brewing technology. Nowadays, many
forms of ethyl alcohol are available, such as beer, wine, vodka,
and other spirits, and these have become very popular among
adults. However, excessive alcohol consumption has become a
worldwide problem. The World Health Organization estimates
that more than 55% of adults consume alcohol, and 140 mil-
lion people worldwide have alcoholism [1,2]. In fact, alcohol-
ism is a serious problem in Asia, where 10.6-23.67% of men
and 1.84-5.3% of women have a history of excessive alcohol
consumption [3-9].

Another noteworthy problem is alcohol consumption in pa-
tients with chronic kidney disease (CKD). In recent years, CKD
has become one of the most serious global public health prob-
lems. Recent studies estimated that CKD affects about 119.5
million people worldwide [10,11]. Some clinical studies show
that alcohol consumption is an important issue in patients with
CKD; approximately 20-36% of patients consume alcohol ei-
ther occasionally or daily, and the approximate percentage of
heavy drinkers among patients with CKD is 10% [10,12-14].

Age, diabetes, hypertension, hyperlipidemia, and smoking are
traditional risk factors of cardiovascular disease in patients
with CKD [15-17]. In addition, many studies have suggested
that alcohol consumption can also affect the prognosis of pa-
tients with CKD. For example, the prognosis of light-to-moder-
ate drinkers differs from that of heavy drinkers. Patients who
are drinking more red wine may also benefit from its cardio-
vascular protective effects. Therefore, the influence of drink-
ing on patients with CKD cannot be simply attributed to the
effects of ethanol and its metabolites on the kidney; the influ-
ence of other bioactivators in alcohol and the effects of drink-
ing on other body systems should be also considered [7,18-20].

It is interesting that many experimental studies have con-
firmed the damage caused by ethyl alcohol to glomeruli and
renal tubules. However, some clinical studies have shown that
moderate alcohol consumption is associated with lower occur-
rence of CKD, and alcohol consumption can alleviate the de-
cline in kidney function. Numerous clinical studies have failed
to reach a consistent conclusion regarding alcohol consump-
tion and prognosis in patients with CKD.

In this review, we focused on the effect of ethyl alcohol on the
kidneys and the effect of drinking on patients with CKD, and
summarized the clinical and experimental studies. We analyzed
and compared the advantages and disadvantages of alcohol
consumption for patients with CKD and the contradictions in
existing studies, and we hope to provide some information for

Metabolic process of ethyl alcohol and the role of the
kidney

In general, the proximal part of the small intestine is the main
site for alcohol absorption. Additionally, the stomach, large
intestine, esophagus, and even the mouth can absorb small
amounts of ethyl alcohol [21].

Although most of the alcohol is metabolized in the liver, the
kidneys are equally important in the metabolism and excretion
of ethyl alcohol. Some enzymes that are necessary for etha-
nol metabolism, such as alcohol dehydrogenase, CYP2E1, and
CYP24A1, have been found in the kidneys [22,23]. Furthermore,
approximately 10% of ingested ethanol is excreted by the kid-
neys in its original form [21]. Therefore, excessive alcohol con-
sumption places a major strain on the normal metabolic pro-
cesses of the kidneys. For example, alcohol can induce the
production of reactive oxygen species/reactive nitrogen spe-
cies (ROS/RNS), which can result in oxidative stress in the kid-
neys, leading to potential renal injury resulting from hemody-
namic disorders and inflammation [24-28].

Alcohol consumption and inflammation

In general, excessive alcohol consumption leads to liver dam-
age [29]. However, some studies have found that ethanol
can directly cause kidney damage, independent of liver dam-
age [28,30,31]. Latchoumycandane et al. found that the ef-
fects of excessive ethanol metabolism alone are sufficient to
significantly damage kidney function, without heavy liver dys-
function. Moreover, ethanol-induced kidney injury correlates
with leukocyte infiltration and activation without oxidative
ethanol catabolism by CYP2E1 [28].

A follow-up study by Latchoumycandane et al. indicated that
infiltration of neutrophil myeloperoxidase and nicotinamide
adenine dinucleotide phosphate (NADPH) oxidase type 2 have
critical roles in kidney structural damage and dysfunction as-
sociated with long-term alcohol consumption in mice [27].
Notably, leukocyte infiltration is related to prolonged and ex-
tensive ethanol exposure. Alcohol consumption for more than
4 weeks causes inflammatory injury in the kidney [25,32], and
these conditions are not observed if alcohol consumption is for
<2 weeks [33]. Nevertheless, Yuan et al. found that ethyl alco-
hol did not increase inflammatory cytokines in mice, but sup-
pressed inflammation-related damage in bilateral renal isch-
emia reperfusion mice [20]. Even though the exact role of the
inflammatory response is not clear, it has a critical role in al-
cohol-induced kidney injury.
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Oxidative damage after chronic ethanol administration

Physically, the kidneys have several enzymes with antioxi-
dant capacities, including superoxide dismutase (SOD), cat-
alase (CAT), and glutathione peroxidase, which can balance
various oxidative processes. Several studies have demon-
strated that alcohol consumption increases ROS generation,
which contributes to lipid peroxidation and damages antiox-
idant capacity [34,35].

In the kidneys, ROS is generated via both enzymatic and non-
enzymatic processes [22,23,27,32,36,37]. In pathophysiolog-
ical conditions, ROS, such as 0%, may react with nitric oxide
(NO) to produce ONOO-, which is a highly oxidizing compound
that reacts with biological molecules, causing lipoperoxida-
tion [25,38,39] and oxidation of proteins [40], cytomembrane,
and DNA [32,37] in the kidneys. In addition, Das et al. report-
ed that alcohol consumption impairs the ability of CAT to cata-
lyze the decomposition of H,0, in the kidneys [41]. This subse-
quently promotes the conversion of H,0, to the more reactive
hydroxyl radicals, which cause damage in antioxidant capac-
ities and mitochondria in renal cells [34,42,43]. Samadi et al.
also suggested that ethanol induces depression of nephrin and
podocin in podocytes, which contributes to renal injury and
proteinuria and is mediated by oxidative stress [44].

Unlike previous reports, some researchers indicated that ethyl
alcohol pretreatment can improve renal antioxidant activities
and capacity. Yuan et al. found that a small amount of eth-
anol pretreatment can increase the activities of inducible ni-
tric oxide synthase and SOD in the kidneys, which ameliorat-
ed oxidative stress in an bilateral renal ischemia reperfusion
simulation model as a compensatory mechanism [20]. Other
research also reported that 5 weeks of ethanol exposure can
improve CAT activities in the renal cortex in rats. Nevertheless,
before rats received large doses of ethanol in their drinking
water, they had a 3-week transition period with low concen-
trations of ethanol [37]. We think that the enhancement of
CAT activities may not come from high concentration of eth-
anol, but rather from the compensatory improvement of an-
tioxidant capacity after the intervention with low-concentra-
tion ethanol in the early stage.

Therefore, the effect of ethanol on renal antioxidant capaci-
ty varies with the concentration of ethanol and the duration
of stimulation. In general, ethanol causes oxidative stress-re-
lated damage in the kidneys, but sometimes, in some con-
ditions, it also improves the antioxidant capacity of the re-
nal cells. Unfortunately, we only know that low-concentration
ethanol can improve renal antioxidant capacity, but the exact
dose and period are still unclear.
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Effects of chronic alcohol consumption on the renin-
angiotensin system (RAS), hypertension, and abnormal
hemodynamics in the glomeruli

The glomeruli are sensitive to fluctuations of systemic blood
pressure (BP), and the RAS is the most important BP control
system in the kidneys. However, long-term alcohol consump-
tion can activate the RAS and enhance sympathetic nervous
activity, which elevates the systemic BP and destroys the nor-
mal structure of the glomeruli. Furthermore, this change is ir-
reversible, and the renal structure cannot return to normal
once ethanol stimulation is stopped [26,45].

NO is a free gaseous signal molecule produced by the NOS
family, including neuronal NO synthase (nNOS), inducible NO
synthase (iNOS), and endothelial NO synthase (eNOS), and it
plays an important role in hemodynamics regulation. In gen-
eral, NO is generated by mesangial cells and renal tubular ep-
ithelial cells, and it plays an important role in the regulation
of glomerular and medullar hemodynamics and renin release.
Although different studies have shown opposite results for
the effects of NO and NOS activity with alcohol consump-
tion [19,39,46,47], they came to a similar conclusion that NO
and NOS play important roles in glomerular endothelial cell
injury. In addition, long-term alcohol consumption decreases
prostaglandin E2 in the kidney, which can release anti-inflam-
matory cytokines and dilate the afferent arteriole to increase
glomerular blood flow, which causes kidney dysfunction and
glomerular destruction [24].

Therefore, the interaction of RAS overactivity, hypertension, NO,
and prostaglandin E2 deficiency under the influence of alco-
hol consumption cause abnormal hemodynamics in the glom-
eruli, which result in an adverse effect on the kidney morpho-
logical structure and renal function.

Abnormal immunoreaction and renal tubular dysfunction
to alcohol consumption

Some abnormal immunological responses play a crucial role
in glomerulonephritis; however, some studies have found that
alcohol consumption can cause an abnormal immunoreaction,
and the immunocomplex deposition in the glomeruli may be a
cause of renal injury and nephropathy [48-50]. Kaartinen et al.
found that an abnormal immunoreaction may be related to
acetaldehyde, the first metabolite of ethanol, which can form
covalent adducts with different proteins to activate the im-
mune response[49].

In addition, long-term alcohol consumption can lead to injuries
of renal tubules [1,2,30,39,51]. Na*-K*-ATPase present on the
proximal tubular epithelial membrane is important for tubu-
lar reabsorption. However, recent studies have demonstrated
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« Epithelial mesenchvmal transdifferentiation

« Apoptosis, autophagy and necrosis

Figure 1. The possible mechanism of alcohol-induced renal injury.

that its activity is decreased by ROS and lipid peroxidation with
the consumption of ethyl alcohol [22,41,52]. However, the ef-
fect of ethanol on renal tubule function is not limited to so-
dium ions. Diuresis by inhibiting vasopressin release [53] and
impairing acid secretion have also been discovered in alco-
holics. In addition, hypokalemia, hyponatremia, hypomagne-
semia, hypocalcemia, hypophosphatemia, and metabolic ac-
idosis mixed with volume-contracted metabolic alkalosis are
common in long-term alcohol consumption.

Moreover, alcohol-induced renal tubular dysfunction is also re-
flected in vitamin reabsorption disorders. Subramanian et al.
proved that chronic alcohol consumption can significantly inhib-
it carrier-mediated thiamin and biotin transport across the re-
nal brush border membrane and basolateral membrane [54,55].

Other effects of ethanol on the kidneys

Some studies found that ethanol has an influence on renal dam-
age, such as apoptosis and epithelial mesenchymal transdif-
ferentiation. Nesreen and Sayed discovered that alcohol con-
sumption significantly increased renal caspase3, caspase8,
and caspase9 activity, and ethanol toxicity can increase the

ratios of Bax and Bcl-2 in kidney tissues compared to a con-
trol group [24,25]. This indicates that long-term ethyl alcohol
consumption can activate both intrinsic and extrinsic pathways
of apoptosis in the kidneys (Figure 1). However, other stud-
ies found that long-term alcohol consumption aggravates re-
nal fibrosis, which may be related to epithelial mesenchymal
transdifferentiation and fibrosis induced by ethanol [33,47,56].

Kidney injury secondary to alcohol hepatitis, cirrhosis, and
other conditions

Kidney injury secondary to alcoholic hepatitis and cirrhosis is
common among hospitalized patients [57,58]. Although pa-
tients with alcoholic hepatitis and cirrhosis are asked to stop
drinking, the factors that cause kidney injury often persist.
Alcoholic hepatitis and cirrhosis are associated with hypoten-
sion and vasodilation, which can overcome renal blood flow
autoregulation, and these patients are prone to acute kidney
injury (AKI) and tubular necrosis [59]. In patients with cirrho-
sis, the spontaneous bacterial peritonitis and sepsis always
further aggravate the inflammation in the body; bacterial en-
dotoxins and cytokines, such as TNF-o. and IL-6, are closely re-
lated to acute/chronic kidney injury and albuminuria [60,61].
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Moreover, alcoholic hepatitis and cirrhosis patients are suscep-
tible to renal dysfunction caused by nephrotoxic drugs [62,63].

Therefore, the effect of ethanol on the kidney is beyond our
original understanding. Alcohol can not only directly damage
the kidney, but also causes renal dysfunction by damaging
other organs. In addition, some studies proved that alcohol
consumption aggravates kidney injury in diabetic nephropa-
thy rats [64]. Hepatorenal syndrome, which is secondary to
alcoholic hepatitis [65], and acute kidney injury, secondary to
rhabdomyolysis, also cannot be ignored [46].

Association Between Alcohol Consumption
and Chronic Kidney Disease

Effects of alcohol consumption on CKD incidence

Many studies have confirmed that unhealthy diet and lifestyle
can cause various diseases, and heavy alcohol consumption
is one of the important factors [66]. As an influential factor of
many chronic diseases, alcohol consumption has been increas-
ingly studied in recent years. Many studies have shown that
alcohol consumption is related to cardiovascular disease, uri-
nary protein, and CKD [3,6,16,45,66—69]. This review focused
on 21 clinical studies of the relationship between alcohol con-
sumption and CKD, including 13 cohort studies and 8 cross-
sectional studies. The characteristics of the study design and
other details of these studies are presented in Table 1.

However, reports on the effects of alcohol consumption on
healthy people have not been consistent, with some studies
suggesting that alcohol consumption leads to albuminuria and
decreased glomerular filtration rate, but others finding the
opposite. Shankar et al. found that chronic alcoholism is as-
sociated with CKD [70], which is consistent with results from
previous studies [71,72]. In their study, excessive alcohol con-
sumption is associated with a higher odds ratio of CKD than
in the abstainer. Other studies also found a higher associa-
tion between heavy drinking and albuminuria or CKD, particu-
lar among young and middle-aged men [4,67,73,74]. However,
Kimura et al. found a U-shaped and J-shaped association be-
tween alcohol consumption and the incidence of proteinuria
in men and women, respectively. Then, they identified the an-
tiproteinuric effect of 15-30 g/day (moderate) alcohol con-
sumption [3]. Another study suggested that light wine con-
sumption or moderate alcohol consumption is associated with
lower prevalence of albuminuria and CKD compared to absti-
nence [15,75,76]. Interestingly, some researchers think that
moderate alcohol consumption may be an indicator of social in-
tegration and overall well-being, which are good for health [77].

REVIEW ARTICLES

However, the effect of alcohol consumption on estimated glo-
merular filtration rate (eGFR) is different from that of albumin-
uria. White et al. [74] found that ethanol intake has an inverse,
approximately linear, relationship with the risk of onset of
eGFR <60 mL/min/1.73 m?. The same relationship between fre-
quency of drinking and CKD is also found in healthy Japanese,
Koreans [7,9,16,78,79], and others [73,80-82]. The same re-
sult also was confirmed among both African and Caucasian
men and women. Hu and colleagues found that alcohol con-
sumption may lower the risk of developing CKD, and the pro-
tective effect persisted even with heavy drinking [83]. This may
be because alcohol consumption lowers the risk of type 2 di-
abetes and rise in serum high-density lipoprotein, which are
closely related to CKD. Although the exact cause of this con-
tradictory result is unknown, it could be related to their clini-
cal research design [74].

Influence of alcoholism on the prognosis of patients with
CKD

Although many studies have shown that alcoholism causes pro-
teinuria and increases the risk of CKD in healthy people, other
studies have also shown that alcohol consumption is one of
the protective factors for patients with CKD. Migliori et al. [84]
observed a decrease of inflammatory parameters in patients
with CKD after consuming extra-virgin olive oil and white
wine, due to the simple phenol that inhibits activity on proin-
flammatory cytokines. The same cardiovascular protective ef-
fects are found in red wine [15]. However, some researchers
observed that the protective effect of alcohol consumption
on patients with CKD is not limited to red wine, and the pro-
tective effect of alcohol consumption in patients with CKD is
more obvious with the increase of alcohol consumption [13].
Persistent alcohol consumption remained significantly asso-
ciated with a lower risk of all-cause mortality in patients with
CKD [12]. Although alcohol consumption leads to hypertriglyc-
eridemia in patients with CKD, which is associated with low
eGFR and albuminuria, daily alcohol intake still reduces the
risk of disease progression [5]. Other studies discovered that
heavy drinking cannot further reduce CKD risk, which enforc-
es the hypothesis that moderate alcohol consumption is best
for patients with CKD [85-87]. Light alcohol consumption in
women and moderate alcohol consumption in men are asso-
ciated with improved indices of eGFR in patients [50].

In contrast, Menon et al. could not find any adverse or ben-
eficial effects of alcohol consumption on kidney function in
the elderly [88]. A Japanese cohort study also found that CKD
is an independent risk factor for higher rates of stroke in men
and women. Furthermore, moderate alcohol consumption ap-
pears to be harmful in patients with CKD because it increases
the incidence of cerebral hemorrhages [14,89].
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Table 1. Characteristics of the clinical studies on alcohol consumption and chronic kidney disease.

Author
and tear of
publication

Hu EA, et al. Cohort study 45-64 years; black 12692 45-64 9656 7089 Median  never drinkers;  Consuming a low or
2019 [83] and white; available years white women 24 years former drinkers; moderate amount of
data for all the and 3036 and <1 drink/week;  alcohol may lower
variables included in black 5603 2-7 drinks/ the risk of developing
the analysis; free of men week; 8-14 CKD
CKD at baseline drinks/week;
215 drinks/week
Umesawa M, Retrospective Free from kidney 153007  40-74 Japanese 94005 10 years Never; Daily alcohol intake
etel. 2018 cohort study  disease or CKD years women occasional; was negatively
[16] at the first checkup and every day associated with
41002 risk for CKD in both
men women and men
Pan C, et al. Retrospective Alcohol abuse and 11639 4290+  Taiwanese 2608 6.47+ All patients were Patients with alcohol
2018 [67] cohort study  personal history 12.75 women  3.80 heavy drinkers use disorder have a
of alcoholism, and years and years with alcohol higher risk of CKD
exclude the patients 9031 dependence
with an established men syndrome
diagnosis
Kimura 'Y, Retrospective Free from kidney 177572  Median  Japanese 88925 Median  Rare drinkers; Moderate alcohol
etal cohort study  disease or CKD at the 66 years women 1.8 occasional consumption
2018 [3] first checkup in men and years drinkers; was associated
and 66 88647 daily drinkers with lower risk of
years in men with ethanol proteinuria in both
women intake <19; males and females.
20-39; Females with >60
40-59; g/d of alcohol
>60 g/day consumption were
at higher risk of
proteinuria, whereas
males were not
Jespersen T,  Cross- Age 221 years; 5852 221 us. 2779 - None; Light wine
etal sectional completed the years population men light (<1 glass/  consumption is
2018 [15] study food frequency and day); associated with
questionnaire; 3073 moderate (1 lower prevalence
available data for women glass/day) of CKD and a lower
all the variables odd of CVD in those
included in the with CKD in the U.S.
analysis population
Bundy JD, Cohort study  Mild to moderate 3939 21-74 Non- 1778 Maxi-  User or nonuser  Drinking is
etal CKD on the basis years Hispanic ~ women .o associated with
2018 [12] of an eGFR entry white and lower risk of all-
criterion of 20-70 1638; 2161 dura- cause mortality
ml/min per 1.73 m? Non- men tion of among patients with
Hispanic 10.9 CKD
black
1650; years
Hispanic
497,
other 154
Tsuruya K, Cohort study ~ Without history of 117279  39-74 Japanese 47737  2years Every day; Daily drinking
et al. renal diseases years men sometimes; reduces the risk of
2017 [5] and rarely CKD
69542
women
Matsumoto  Cross- Age >40 years; 292013  >40 Japanese 117 692 - Rare; occasional; Mild to moderate
A etal sectional available data for years men ethanol intake < alcohol consumption
2017 [117]  study all the variables and 174 19 g/d; ethanol  might be associated
included in the 321 intake 20-39 with a lower risk
analysis women g/d; ethanol of CKD
intake 40-59
g/d; ethanol
intake > 60 g/d
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Table 1 continued. Characteristics of the clinical studies on alcohol consumption and chronic kidney disease.

Author . . Number Follow- The Exact
and tear of teri of the Age Gender Up Definition of Conclusion
publication patients Period Alcohol Intake
Lin M, Cross- Without estimated 15390 40-65 Chinese 5396 - Never; past Heavy alcohol intake
etal sectional glomerular filtration years males (past drinking was associated with
2016 [4] study rate (eGFR) <60 and for 4-6 months); an elevated risk for
ml/min/1.73 m? 9994 current (<210 renal hyper filtration
and/or urinary females g/week, 210-
albumin creatinine 420 g/week,
ratio 230 mg/mmol 2420 g/week

for men, <140
g/week, 140-

280 g/week,
>280 g/week for
women)
Shirai Y, Cross- Age 29-80 years; 9388 29-80 Japanese 6343 - Drinking In men, negative
et al. sectional without current or years men frequency: 0, and positive linear
2016 [7] study history of CKD and 2, 3-4, 5-6, relationships with
3045 and 7 days/ drinking habits were
women week. Amount found for CKD risks
of alcohol and mean eGFR,
consumption: respectively. But

0, <20, 20-40, there was a lack
40-60, and >60  of a relationship in
g/day for men women

and 0, <10, 10—

20, 20-30, and

>30 g/day for

women.
Dunkler D, Cohort study  Middle-aged adults 6916 Median  White 2209 5.5 No; moderate; It is lower risk for
et al. with type 2 diabetes 66 years  4699; female years heavy drinker CKD in individuals
2016 [75] but without severe Asian and with moderate
albuminuria 1173; 4707 alcohol than non-
Native males drinkers
Latin 650;
Others
394
Koning SH,  Cohort study  Free of CKD at 5476 48.4+ Unclear 2881 Median  Non-drinker; Alcohol consumption
etal baseline and 11.7 female  10.2 occasional(<10  was consistently
2015 [80] available data for years and years g/week); light inversely associated
all the variables 2595 (10-69.9 with the risk of CKD
included in the male g/week);
analysis moderate
(70-210
g/week);
heavier(>210
g/week)
Kanda E, Cohort study  Healthy people 7473 38.8+ Japanese 5572 3 years No alcohol Light drinking
et al. without CKD 10.5 male consumed; and high exercise
2015 [8] years and 20-140 g of frequency were
1901 alcohol/week; associated with the
female >140 g of increased risk of loss
alcohol/week of kidney function
in male
Dunkler D, Cohort study  Patient with 6972 Median  Caucasian 4743 5.5 Moderate (1-12  Drinking moderately
et al. diabetes but without 66 years male years drinks/week had a significantly
2014 [77] macroalbuminuria and for women and  reduced risk of CKD
2229 1-18 drinks/ compared with
female week for men); nonusers
heavy alcohol
intake (>12

drinks/week for
women, and >18
drinks/week for
men)

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




FanZ. et al.

REVI EW ARTICLES Drinking and chronic kidney disease

© Med Sci Monit, 2019; 25: 7059-7072

Table 1 continued. Characteristics of the clinical studies on alcohol consumption and chronic kidney disease.

Author Eligible Number Follow- The Exact
and tear of .g' . of the Age Race Gender Up Definition of Conclusion
i criteria . 4
publication patients Period Alcohol Intake
Kim NH, Cross- Age >40 years; 5251 >40 South 2386 = Abstinence; Alcohol consumption
etal sectional available data for years Korean male moderate was inversely
2014 [9] study all the variables and drinking associated with a
included in the 2865 (women, 0.1- reduction in eGFR in
analysis; free of CKD female 19.99 g/day; Korean men
at baseline men, 0.1-39.99
g/day), and
heavy drinking

(women, >20 g
pure alcohol/
day; men,

240 g pure
alcohol/day).
Binge drinking
(men, >60 g
pure alcohol/
day; >48 g/day

for women)
Hsu YH, Cross- eGFR >30 ml/ 27253 58.82+ Taiwanese 15353 - Non-drinkers, Alcohol consumption
et al. sectional min/1.73 m?, and 12.04 women occasional was inversely
2013 [13] study available data for years of and 11 drinkers, associated with stage
all the variables men and 900 or frequent 3 CKD in Taiwanese
included in the 57.18% men drinkers men
analysis 11.59
years of
women
Funakoshi Y, Cross- Available data for 9196 57.9+ 5.1 Japanese Men - Non-drinkers; It is inverse
et al. sectional all the variables years 1-2/week; 3—4/  association between
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Influence of sex, age, primary diseases and other
confounding factors

Sex, age, primary diseases, initial GFR, individual differences,
and dietary structure can all influence the results of a study.
Although associations between alcohol consumption and CKD
risk did not show significant interactions with age, sex, smok-
ing, hypertension, or hypercholesterolemia [80], many studies
still found that the effect of alcohol consumption on CKD var-
ies with sex [13,14,76,90], as it appears that sex may be a sig-
nificant determinant of the effects of alcohol on GFR [50,91].

One of the reasons for this sex difference might be the dif-
ferent pharmacokinetics of ethyl alcohol between men and
women. Since women, with a lower proportion of body water,
have a smaller distribution volume for alcohol, they are more
likely to have a higher concentration of alcohol in the blood
than men. Moreover, women with a lower activity of gastric
alcohol dehydrogenase have lower gastric first-pass metabo-
lism of alcohol, which also leads to a higher concentration of
alcohol than in men [92]. Since women have a higher blood
concentration of alcohol, they may be more sensitive to alco-
hol than men [3,50,90]. At the same time, the difference in the
actual amounts of alcohol consumption [79] between men and
women causes this sex difference. Men generally drink more
than women, and men have higher rates of alcoholism than
women. Furthermore, the cardiovascular-protective effects of
estrogen [91,93] should not be overlooked.

Age, primary diseases, initial eGFR, and individual differenc-
es can also affect the prognosis of patients with CKD and in-
terfere with the effects of alcohol on the kidneys [7,10,67,94].
Since aging, metabolic diseases, and hypertension impair kid-
ney function, they can also influence the effect of ethanol on
the kidneys. Thus, the risk of kidney damage from alcohol in-
creases with age, metabolic diseases, hypertension, and ini-
tial eGFR. However, Buja et al. suggested an inverse linear re-
lationship between moderate alcohol consumption and the
risk of age-related loss of renal function [90]. Although moder-
ate alcohol consumption contributes to increased insulin sen-
sitivity [95,96] and delays the progression of diabetes [77,97],
the prognosis of such patients differs from non-diabetic but
moderate drinking patients with CKD. This indicates that mod-
erate drinking may be beneficial for patients with CKD, but it
is not enough to offset the adverse effects of metabolic dis-
ease on these patients.

Genetic and individual differences sometimes need to be
taken into account [78]. As known, alcohol tolerance varies
greatly from person to person, and some nations consume
more alcohol than others. Although studies on individual dif-
ferences in alcohol consumption and CKD are limited, exist-
ing studies have found that individual variation in an alcohol
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dehydrogenase gene may play a role [98], but more studies
are needed to confirm these findings.

Special Benefits and Confounding Factors of
Alcohol Consumption

Some special bioactivators in alcohol

Ethyl alcohol and water are the main ingredients of alcohol
beverages, but we cannot ignore other bioactivators in liquors,
such as polyphenols. Red wine is one of the most abundant
sources of polyphenols [99], and a glass of red wine contains
about 100 mg of polyphenols [100], which is the reason for
the French Paradox phenomenon (low incidence of cardiovas-
cular diseases while consuming a diet rich in saturated fat)
and the Mediterranean diet advantage (rich in fruits and wine,
it was shown to protect against the coronary diseases) [42].

Although there has long been controversy about the renal-
protective effect of alcohol consumption on kidney injury,
the renal-protective effects of polyphenols and other bio-
activators from wine has been demonstrated in many stud-
ies [15,95,97,101-103]. These include anthocyanins, which are
the main polyphenols in red grapes, and resveratrol, which is the
most famous polyphenolic compound found in red wine [104].
They have been demonstrated to have ROS scavenging, anti-
platelet, anticancer, anti-inflammatory, antidiabetic, antibac-
terial, antiaging, and cardiovascular and renal-protective ef-
fects [105-112]. Moreover, other bioactivators in red wine,
excluding resveratrol, and those in white wine, also have the
function of ROS scavenging and renal protection [7,84,113].

However, we should be aware that alcohol also can contain
harmful substances. Sanoff et al. found that consumption of
a homemade alcohol, prepared by an unregulated process in
Nicaragua, may be related to kidney injury among the local
residents, which may related to pesticides or heavy metals
contamination [114].

Drinking patterns and associated effects

Drinking pattern is another factor that can influence the ef-
fects of alcohol consumption in patients with CKD. Unlike ex-
perimental studies, human drinking patterns are fraught with
uncertainty. Drinking patterns irregularly vary among people,
especially among those who drink occasionally. There are still
big questions about whether occasional heavy drinking causes
kidney damage and whether occasional light drinking still has
a renal-protective function. Umesawa et al. analyzed the rela-
tionship between different drinking patterns (never, occasional,
and every day) and CKD prognosis, and they discovered that
daily alcohol intake is negatively associated with the risk for
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CKD in both women and men [16]. However, their results did
not consider the relationship between frequency and total al-
cohol consumption; someone may drink more alcohol on one
occasion than another’s total intake for 1 week, which may
also affect the analysis of the results.

Although the Japanese government has clearly defined the clas-
sification of alcohol consumption - 20 g ethanol/day as mod-
erate intake; >40 g ethanol/day as the volume related to in-
creased risks of lifestyle-related diseases; >60 g ethanol/day
as excessive intake — and a lower volume is recommended for
women than for men, it does not consider the drinking patterns.
However, clinical research shows the amounts and patterns of
alcohol consumption both affect eGFR in patients with CKD [7].

Specific effects of drinking patterns have been demonstrated in
a study of ischemic heart diseases [76]. This meta-analysis found
a significant difference when comparing episodic heavy drinkers
with moderate regular drinkers; the former increases the risk of
ischemic heart diseases [115]. There is a lower risk of ischemic
heart disease for moderate drinkers without heavy drinking occa-
sions and a higher risk for drinkers with the same average amount
who engaged in heavy episodic drinking [76]. Moreover, the harm-
ful effect of episodic heavy drinking seems to be more obvious in
people with light alcohol consumption, and it may be related to a
rise in platelet reactivity and thrombosis after binge drinking [9].

Potential confounding factors of alcohol consumption

Alcohol consumption is a factor that can interfere with the prog-
nosis of patients with CKD; however, it is not the only factor re-
sponsible for this effect. Many factors associated with alcohol
consumption, such as smoking, drug abuse, use of nonsteroi-
dal anti-inflammatory drugs, high-fat diet, coffee, and energy
drinks, also interfere with the prognosis of these patients [67].

These unhealthy behaviors are very common among alcoholics;
for example, people tend to smoke when they are drinking and
eat calorie-dense and hypersaline foods. Bundy et al. found that
illicit drug use is associated with a higher risk of CKD aggrava-
tion and all-cause mortality, while smoking is associated with
a higher risk of all-cause mortality than in non-smokers [12].

Moreover, smoking increases the oxidative stress injury caused
by drinking to various organs [116], and it worsens the re-
nal injury caused by alcohol abuse in patients with CKD [70].
According to some studies, alcohol consumption was inverse-
ly associated with the risk of a low eGFR in male and female
non-smokers, but they did not observe any benefit in female
smokers [117]. Current smoking may modify the potential
benefits of light-to-moderate alcohol consumption [85], and
heavy drinking combined with daily smoking appears to be
associated with various chronic diseases [6].
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Other studies found that alcohol combined with energy drinks,
caffeine, or soft drinks can disturb the physiological redox re-
action and cause lipoperoxidation in the liver and nephrotoxic-
ity [30,118]. Furthermore, drinkers often like to eat more pick-
led food and eat less vegetables and fruits, which increases the
consumption of salt and cholesterol [119]. Hu et al. found that
people who consume high levels of alcohol may have poorer-
quality diets than never drinkers and light-to-moderate drinkers;
however, the protective effects of alcohol consumption are not
offset by their unhealthy diets [83]. A relatively low incidence
of cardiovascular disease was found in middle-aged French
men, despite a relatively high dietary intake of saturated fats.
Subsequent research suggests that it is potentially attributable
to the consumption of red wine, which contains various polyphe-
nols and has various protective effects [42,120], and we believe
the same protective effects can be seen in patients with CKD.

Abstinence and the “sick quitters” hypothesis

Abstinence is one of the characteristics of human drinking
habits; many doctors will encourage patients to stop drink-
ing, which may be good for their health [121]. As for the kid-
ney damage caused by alcohol, some studies discovered that
the patients’ renal function recovered after abstinence [1].
However, others also found that abstinence cannot complete-
ly repair the kidney injury [26]. Unfortunately, existing clini-
cal studies have not analyzed why some patients with CKD
give up drinking and the influence of giving up drinking on
the prognosis of these patients.

The “sick quitters” hypothesis means the higher risk of CKD
in non-drinkers was not attributed to “giving up drinking.”
Patients who give up drinking may do so because they were
diagnosed with CKD and other diseases. Since many of the re-
cent clinical studies are observational studies, the “sick quit-
ters” hypothesis is always difficult to clarify. However, some
studies confirm that long-term alcohol consumption is not re-
lated to eGFR decrease, and light-to-moderate drinking is in-
versely associated with the risk of CKD after all non-drinkers
and former drinkers were excluded at baseline or during fol-
low-up from their studies [80,88].

Therefore, we need more evidence to determine whether ab-
stinence can relieve and heal the kidney damage caused by
long-term alcohol consumption and the effects of alcohol ab-
stinence on the prognosis of patients with CKD.

Limitations of Existing Studies

Although there have been many clinical studies on alcohol
consumption and CKD, most have some limitations that could
cause misinterpretation of the results and conclusions.
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First, many studies are based on patients’ routine health check-
ups, as annual health examinations do not allow research-
ers to evaluate any fluctuation in serum creatinine and other
biomarkers. Moreover, many patients were excluded from the
long-term observational studies because they did not attend
routine annual health checkups. Although the researchers do
not analyze the reasons why people are lost to follow-up, we
cannot ignore the possibility that some patients were diag-
nosed with CKD and had begun regular medical treatment in
another medical center. We also realize that previous studies
did not include an adequate number of heavy drinkers, espe-
cially female heavy drinkers. Therefore, the relationship be-
tween heavy alcohol consumption and CKD may be affected
by this sampling bias [16,79,117].

Second, the proteinuria detection and diagnosis of CKD can
also affect the credibility of the conclusion. In most studies,
proteinuria was detected by a single measurement using a
dipstick test. Although studies have proven that even a single
dipstick indication of proteinuria is a significant risk for CKD
and ESRD [122], a single dipstick detection can be biased by
numerous confounders. In other studies, the researchers used
serum creatinine or eGFR to ascertain the kidney function of
patients; however, they are not ideal in many drinkers, espe-
cially in those with extremely low or high muscle mass due
to chronic alcoholism [123]. Moreover, different equations of
eGFR calculation (Cockcroft-Gault equation, the Modification
of Diet in Renal Disease equation, and the Chronic Kidney
Disease Epidemiology Collaboration equation) may result in
different eGFR despite using the same serum creatinine val-
ue [67,74,124].

Third, in most studies, patients’ alcohol consumption data
were obtained by a fixed self-administered questionnaire, and
this method lacks quantitative measurement. This self-report
is susceptible to under-reporting and underestimates the pa-
tients’ alcohol consumption [12,13,117].

Conclusions

In summary, there is no exact evidence that alcohol con-
sumption aggravates the state of CKD or increases all-cause
mortality in CKD, and the protective effect of abstinence on
such patients is unclear. Although many studies stated that
people should not start drinking for any reason, and alcohol
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consumption can increase disease risk [125], we also cite many
studies demonstrating the protective effects of light-to-mod-
erate alcohol consumption in our review.

In view of the protective effect of moderate alcohol consump-
tion on cardiovascular diseases, we consider that light-to-
moderate alcohol consumption may not have adverse effects.
Thus, current alcohol consumers can continue to enjoy light-
to-moderate drinking and benefit from it. However, as alcohol
consumption can lead to adverse events, such as hyperten-
sion, cerebral hemorrhage, alcohol addiction, and tendencies
toward violence, clinicians should not advise non-drinkers to
start drinking.

Although light-to-moderate alcohol consumption may not pose
a risk to patients with CKD, the patients’ condition needs to
be considered. Many patients with CKD often have other co-
morbidities, such as diabetes, coronary heart disease, stroke,
and other serious chronic diseases. For these patients, drink-
ing alcohol may further increase their risk of death. In addi-
tion, alcohol consumption can contribute to volume overload,
hypertension, and electrolyte disorder between hemodialysis
sessions in hemodialysis patients, which also should not be ig-
nored. So, alcohol consumption can be a double-edged sword
for patients with CKD, and any policy regarding alcohol con-
sumption for them must be very cautious.

Drinking is a complex social activity, and the results of many
studies on the effect of alcohol consumption on CKD may be
affected by many confounding factors. This makes it difficult
for us to obtain reliable evidence to support our conclusions.
More clinical and experimental studies are needed to confirm
the effect of alcohol consumption on CKD. Additionally, the
drinking pattern, integral dose of alcohol consumption, differ-
ences in alcohol beverages, and various concomitant factors
should be considered, as they have a significant influence on
the effects of alcohol consumption.

Acknowledgements

We would like to thank Editage (www.editage.cn) for English
language editing. There is no conflict of interest in this study.

Conflict of interest

None.

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




REVIEW ARTICLES

References:

—

N

w

»

(%}

[=))

~

o

el

10.

11

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Kepka A, Chojnowska S, Snitko R et al: Renal carnitine excretion following

abstinence after chronic drinking. Adv Med Sci, 2016; 61(1): 160-63.

. Bao HF, Song JZ, Duke B]J et al: Ethanol stimulates epithelial sodium chan-

nels by elevating reactive oxygen species. Am J Physiol Cell Physiol, 2012;
303(11): C1129-38

. Kimura Y, Yamamoto R: Alcohol consumption and incidence of proteinuria:

A retrospective cohort study. Clin Exp Nephrol, 2018; 22(5): 1133-42

. Lin M, Su Q, Huang H et al: Alcohol consumption and the risk for renal hy-

perfiltration in the general Chinese population. Eur ) Clin Nutr, 2017; 71(4):
500-5

. Tsuruya K, Yoshida H, Nagata M et al: Association of hypertriglyceridemia

with the incidence and progression of chronic kidney disease and modifi-
cation of the association by daily alcohol consumption. J Ren Nutr, 2017;
27(6): 381-94

. Peltzer K, Pengpid S: Tobacco and alcohol use among chronic disease pa-

tients in Cambodia, Myanmar and Vietnam. Southeast Asian J Trop Med
Public Health, 2016; 47(3): 536-45

. Shirai Y, Kuriki K, Endoh K et al: Positive linear dose-response relationships,

but no J-shaped relationship, between drinking habits and estimated glo-
merular filtration rate in middle-aged Japanese men. Alcohol (Fayetteville,
NY), 2016; 51: 71-77

. Kanda E, Muneyuki T, Suwa K et al: Alcohol and exercise affect declining

kidney function in healthy males regardless of obesity: A prospective co-
hort study. PLoS One, 2015; 10(8): 0134937

. Kim HN, Kim SH, Song SW: Is alcohol drinking associated with renal impair-

ment in the general population of South Korea? Kidney Blood Press Res,
2014; 39(1): 40-49

Chen J, Kong X, Jia X et al: Association between metabolic syndrome and
chronic kidney disease in a Chinese urban population. Clin Chim Acta, 2017;
470: 103-8

Zhang L, Wang F, Wang L et al: Prevalence of chronic kidney disease in
China: A cross-sectional survey. Lancet (London, England), 2012; 379(9818):
815-22

Bundy J D, Bazzano L A, Xie D et al: Self-reported tobacco, alcohol, and illicit
drug use and progression of chronic kidney disease. Clin J Am Soc Nephrol,
2018: 13(7): 993-1001

Hsu YH, Pai HC, Chang YM et al: Alcohol consumption is inversely associ-
ated with stage 3 chronic kidney disease in middle-aged Taiwanese men.
BMC Nephrol, 2013; 14: 254

Shimizu Y, Maeda K, Imano H et al: Chronic kidney disease and drinking
status in relation to risks of stroke and its subtypes: The Circulatory Risk
in Communities Study (CIRCS). Stroke, 2011; 42(9): 2531-37

Chen YP, Hsu CY, Hung DZ et al: Light wine consumption is associated with
a lower odd for cardiovascular disease in chronic kidney disease. PLoS One,
2018; 28(11): 1133-39

Umesawa M, Sairenchi T, Haruyama Y et al: Validity of a risk prediction
equation for CKD after 10 years of follow-up in a Japanese population: The
Ibaraki Prefectural Health Study. Am J Kidney Dis, 2018; 71(6): 842-50

Tomiyama C, Higa A, Dalboni MA et al: The impact of traditional and non-
traditional risk factors on coronary calcification in pre-dialysis patients.
Nephrol Dial Transplant, 2006; 21(9): 2464-71

Migliori M, Cantaluppi V, Mannari C et al: Caffeic acid, a phenol found in
white wine, modulates endothelial nitric oxide production and protects
from oxidative stress-associated endothelial cell injury. PLoS One, 2015;
10(4): e0117530

Hipolito UV, Callera GE, Simplicio JA et al: Vitamin C prevents the endotheli-
al dysfunction induced by acute ethanol intake. Life Sci, 2015; 141: 99-107

Yuan Q, Hong S, Han S et al: Preconditioning with physiological levels of
ethanol protect kidney against ischemia/reperfusion injury by modulating
oxidative stress. PLoS One, 2011; 6(10): e25811

Adewale A, Ifudu O: Kidney injury, fluid, electrolyte and acid-base abnor-
malities in alcoholics. Niger Med J, 2014; 55(2): 93-98

Bulle S, Reddy VD, Hebbani AV et al: Nephro-protective action of P. santa-
linus against alcohol-induced biochemical alterations and oxidative dam-
age in rats. Biomed Pharmacother, 2016; 84: 740-46

Ozbek E: Induction of oxidative stress in kidney. Int ) Nephrol, 2012; 2012:
465897

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

FanZ. etal.:
Drinking and chronic kidney disease
© Med Sci Monit, 2019; 25: 7059-7072

Shinzawa M, Isaka Y, Iseki K et al: Ameliorative effects of clonidine on eth-
anol induced kidney injury in rats: Potential role for imidazoline-1 recep-
tor. Clin Exp Nephrol, 2018; 824: 148-56

Hosseini SM, Taghiabadi E, Abnous K et al: Protective effect of thymoqui-
none, the active constituent of Nigella sativa fixed oil, against ethanol tox-
icity in rats. Iran J Basic Med Sci, 2017; 20(8): 927-39

Leal S, Ricardo Jorge DO, Joana B et al: Heavy alcohol consumption effects
on blood pressure and on kidney structure persist after long-term with-
drawal. Kidney Blood Press Res, 2017; 42(4): 664-75

Latchoumycandane C, Nagy LE, Mcintyre TM: Myeloperoxidase formation
of PAF receptor ligands induces PAF receptor-dependent kidney injury dur-
ing ethanol consumption. Free Radic Biol Med, 2015; 86: 179-90

Latchoumycandane C, Nagy LE, Mcintyre TM: Chronic ethanol ingestion in-
duces oxidative kidney injury through taurine-inhibitable inflammation.
Free Radic Biol Med, 2014; 69: 403-16

Rocco A, Compare D, Angrisani D et al: Alcoholic disease: liver and beyond.
World J Gastroenterol, 2014; 20(40): 14652-59

Costa-Valle MT, Tonieto BD, Altknecht L et al: Energy drink and alcohol com-
bination leads to kidney and liver alterations in rats. Toxicol Appl Pharmacol,
2018; 355: 138-46

Cohen JI, Xiaocong C, Nagy LE: Redox signaling and the innate immune sys-
tem in alcoholic liver disease. Antioxid Redox Signal, 2011; 15(2): 523-34

Shirpoor A, Rezaei F, Fard A A et al: Ginger extract protects rat’s kidneys
against oxidative damage after chronic ethanol administration. Biomed
Pharmacother, 2016; 84: 698-704

Wang L, Zhu Y, Wang L et al: Effects of chronic alcohol exposure on isch-
emia-reperfusion-induced acute kidney injury in mice: The role of beta-ar-
restin 2 and glycogen synthase kinase 3. Exp Mol Med, 2017; 49(6): e347

Harris PS, Roy SR, Coughlan C et al: Chronic ethanol consumption induces
mitochondrial protein acetylation and oxidative stress in the kidney. Redox
Biol, 2015; 6: 33-40

Pourbakhsh H, Taghiabadi E, Abnous K et al: Effect of Nigella sativa fixed
oil on ethanol toxicity in rats. Iran J Basic Med Sci, 2014; 17(12): 1020-31

Sedeek M, Nasrallah R, Touyz RM et al: NADPH oxidases, reactive oxygen
species, and the kidney: friend and foe. ] Am Soc Nephrol, 2013; 24(10):
1512-18

Do Vale GT, Gonzaga NA, Simplicio JA et al: Nebivolol prevents ethanol-
induced reactive oxygen species generation and lipoperoxidation in the
rat kidney by regulating NADPH oxidase activation and expression. Eur J
Pharmacol, 2017; 799: 33-40

Kurhaluk N, Sliuta A, Kyriienko S et al: Melatonin restores white blood cell
count, diminishes glycated haemoglobin level and prevents liver, kidney
and muscle oxidative stress in mice exposed to acute ethanol intoxication.
Alcohol Alcoh, 2017; 52(5): 521-28

Sonmez MF, Narin F, Akkus D et al: Melatonin and vitamin C ameliorate
alcohol-induced oxidative stress and eNOS expression in rat kidney. Renal
Fail, 2012; 34(4): 480-86

Galazyn-Sidorczuk M, Brzoska MM, Jurczuk M et al: Oxidative damage to
proteins and DNA in rats exposed to cadmium and/or ethanol. Chem Biol
Interact, 2009; 180(1): 31-38

Das SK, Varadhan S, Dhanya L et al: Effects of chronic ethanol exposure on
renal function tests and oxidative stress in kidney. Indian J Clin Biochem,
2008; 23(4): 341-44

Rodrigo R, Miranda A, Vergara L: Modulation of endogenous antioxidant sys-
tem by wine polyphenols in human disease. Clin Chim Acta, 2011; 412(5-
6): 410-24

Webster NR, Nunn JF: Molecular structure of free radicals and their impor-
tance in biological reactions. Br ) Anaesth, 1988; 60(1): 98-108

Samadi M, Shirpoor A, Afshari AT et al: Chronic ethanol ingestion induces
glomerular filtration barrier proteins genes expression alteration and in-
creases matrix metalloproteinases activity in the kidney of rats. Interv Med
Appl Sci, 2018; 10(3): 171-77

Varga Z V, Matyas C, Paloczi J et al: Alcohol misuse and kidney injury:
Epidemiological evidence and potential mechanisms. Alcohol Res, 2017;
38(2): 283-88

Tsai JP, Lee CJ, Subeq YM et al: Acute alcohol intoxication exacerbates rhab-
domyolysis-induced acute renal failure in rats. Int J Med Sci, 2017; 14(7):
680-89

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



FanZ. etal.:
Drinking and chronic kidney disease
© Med Sci Monit, 2019; 25: 7059-7072

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Tirapelli LF, Martins-Oliveira A, Batalhao M E et al: Ethanol consumption in-
creases the expression of endothelial nitric oxide synthase, inducible nitric
oxide synthase and metalloproteinases in the rat kidney. J Pharm Pharmacol,
2012; 64(1): 68-76

Yamada Y, Endou M, Morikawa S et al: Lactic acid bacteria isolated from
Japanese fermented fish (Funa-Sushi) inhibit mesangial proliferative glo-
merulonephritis by alcohol intake with stress. J Nutr Metab, 2018; 2018:
6491907

Kaartinen K, Niemela O, Syrjanen J et al: IgA immune responses against
acetaldehyde adducts and biomarkers of alcohol consumption in patients
with IgA glomerulonephritis. Alcohol Clin Exp Res, 2009; 33(7): 1231-37

Kaartinen K, Niemela O, Syrjanen J et al: Alcohol consumption and kidney
function in IgA glomerulonephritis. Nephron Clin Pract, 2009; 112(2): ¢86-93

Cardoso De Sousa M, Vegian M: Influence of chronic alcohol use on osteo-
blastic differentiation of bone marrow cells, bone properties, and hepatic
and renal morphology of rats. ScientificWorldJournal, 2018; 2018: 2494918

Mailankot M, Jayalekshmi H, Chakrabarti A et al: Effect of alpha-tocoph-
erol supplementation on renal oxidative stress and Na*/K*-adenosine tri-
phosphatase in ethanol treated Wistar rats. Indian J Exp Biol, 2009; 47(7):
608-10

Ragland G: Electrolyte abnormalities in the alcoholic patient. Emerg Med
Clin North Am, 1990; 8(4): 761-73

Subramanian VS, Subramanya SB, Tsukamoto H et al: Effect of chronic al-
cohol feeding on physiological and molecular parameters of renal thiamin
transport. Am J Physiol Renal Physiol, 2010; 299(1): F28-34

Subramanian VS, Subramanya SB, Said HM: Chronic alcohol exposure nega-
tively impacts the physiological and molecular parameters of the renal bio-
tin reabsorption process. Am J Physiol Renal Physiol, 2011; 300(3): F611-17

Sillanaukee P, Kalela A, Seppa K et al: Matrix metalloproteinase-9 is ele-
vated in serum of alcohol abusers. Eur J Clin Invest, 2002; 32(4): 225-29

Kim MY, Seo YS. [Acute kidney injury and hepatorenal syndrome.] Korean
) Gastroenterol, 2018; 72(2): 64-73 [in Korean]

Janicko M, Veseliny E, Senajova G et al: Predictors of hepatorenal syndrome
in alcoholic liver cirrhosis. Biomed Pap Med Fac Univ Palacky Olomouc Czech
Repub, 2015; 159(4): 661-65

Siqueira C, De Moura MC, Pedro AJ et al: Elevated nitric oxide and 3’,5’ cy-
clic guanosine monophosphate levels in patients with alcoholic cirrhosis.
World ) Gastroenterol, 2008; 14(2): 236-42

Upadhyay A, Larson MG, Guo CY et al: Inflammation, kidney function and
albuminuria in the Framingham Offspring cohort. Nephrol Dial Transplant,
2011; 26(3): 920-26

Keshavarzian A, Farhadi A, Forsyth CB et al: Evidence that chronic alcohol
exposure promotes intestinal oxidative stress, intestinal hyperpermeabil-
ity and endotoxemia prior to development of alcoholic steatohepatitis in
rats. ) Hepatol, 2009; 50(3): 538-47

Jiang QQ, Han MF, Ma K et al: Acute kidney injury in acute-on-chronic liver
failure is different from in decompensated cirrhosis. World J Gastroenterol,
2018; 24(21): 2300-10

Dong T, Aronsohn A, Gautham Reddy K et al: Rifaximin decreases the in-
cidence and severity of acute kidney injury and hepatorenal syndrome in
cirrhosis. Dig Dis Sci, 2016; 61(12): 3621-26

Shanmugam KR, Mallikarjuna K, Reddy KS: Effect of alcohol on blood glu-
cose and antioxidant enzymes in the liver and kidney of diabetic rats. Indian
J Pharmacol, 2011; 43(3): 330-35

Arora R, Kathuria S, Jalandhara N: Acute renal dysfunction in patients with
alcoholic hepatitis. World J Hepatol, 2011; 3(5): 121-24

Shi Z, Taylor AW, Riley M et al: Association between dietary patterns, cad-
mium intake and chronic kidney disease among adults. Clin Nutr, 2018;
37(1): 276-84

Pan CS, Ju TR, Lee CC: Alcohol use disorder tied to development of chron-
ic kidney disease: A nationwide database analysis. PLoS One, 2018; 13(9):
0203410

Gonzalez-Quiroz M, Pearce N, Caplin B et al: What do epidemiological stud-
ies tell us about chronic kidney disease of undetermined cause in Meso-
America? A systematic review and meta-analysis. Clin Kidney J. 2018; 11(4):
496-506

Zaitsu M, Kawachi |, Takeuchi T et al: Alcohol consumption and risk of up-
per-tract urothelial cancer. Cancer Epidemiol, 2017; 48: 36-40

Shankar A, Klein R, Klein BEK: The association among smoking, heavy drink-
ing, and chronic kidney disease. Am ) Epidemiol, 2006 ;164(3): 263-71

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.
92.

93.

94.

REVIEW ARTICLES

Savdie E, Grosslight GM, Adena MA: Relation of alcohol and cigarette con-
sumption to blood pressure and serum creatinine levels. J Chronic Dis,
1984; 37(8): 617-23

Perneger TV, Whelton PK, Puddey IB et al: Risk of end-stage renal disease
associated with alcohol consumption. Am J Epidemiol, 1999; 150(12):
1275-81

Inoue Y, Howard AG, Thompson AL et al: The association between urban-
ization and reduced renal function: findings from the China Health and
Nutrition Survey. BMC Nephrol, 2017; 18(1): 160

White SL, Polkinghorne KR, Cass A et al: Alcohol consumption and 5-year
onset of chronic kidney disease: the AusDiab study. Nephrol Dial Transplant,
2009; 24(8): 2464-72

Dunkler D, Kohl M, Teo KK et al: Population-attributable fractions of mod-
ifiable lifestyle factors for CKD and mortality in individuals with type 2 di-
abetes: a cohort study. Am ) Kidney Dis, 2016; 68(1): 29-40

Roerecke M, Rehm J: Alcohol consumption, drinking patterns, and ischemic
heart disease: A narrative review of meta-analyses and a systematic re-
view and meta-analysis of the impact of heavy drinking occasions on risk
for moderate drinkers. BMC Med, 2014; 12: 182

Dunkler D, Kohl M, Heinze G et al: Modifiable lifestyle and social factors
affect chronic kidney disease in high-risk individuals with type 2 diabetes
mellitus. Kidney Int, 2015; 87(4): 784-91

Kokaze A, Ishikawa M, Matsunaga N et al: Combined effect of mitochon-
drial DNA 5178 C/A polymorphism and alcohol consumption on estimated
glomerular filtration rate in male Japanese health check-up examinees: A
cross-sectional study. BMC Nephrol, 2013; 14: 35

Funakoshi Y, Omori H, Onoue A et al: Association between frequency of
drinking alcohol and chronic kidney disease in men. Environ Health Prev
Med, 2012; 17(3): 199-204

Koning SH, Gansevoort RT, Mukamal KJ et al: Alcohol consumption is in-
versely associated with the risk of developing chronic kidney disease. Kidney
Int, 2015; 87(5): 1009-16

Kronborg J, Solbu M, Njolstad | et al: Predictors of change in estimated GFR:
A population-based 7-year follow-up from the Tromso study. Nephrol Dial
Transplant, 2008; 23(9): 2818-26

Schaeffner ES, Kurth T, De Jong PE et al: Alcohol consumption and the risk
of renal dysfunction in apparently healthy men. Arch Intern Med, 2005;
165(9): 1048-53

Hu EA, Lazo M, Rosenberg SD et al: Alcohol consumption and incident kid-
ney disease: results from the atherosclerosis risk in communities study. J
Ren Nutr, 2019 [Epub ahead of print]

Migliori M, Panichi V, De La Torre R et al: Anti-inflammatory effect of white
wine in CKD patients and healthy volunteers. Blood Purif, 2015; 39(1-3):
218-23

Tamura K, Dejima T, Morita Y et al: Possible combinatorial effects of cur-
rent smoking and alcohol intake on chronic kidney disease in a Japanese
nationwide cross-sectional survey. Hypertens Res, 2017; 40(8): 730-31

Wai SN, Kelly JT, Johnson DW et al: Dietary patterns and clinical outcomes
in chronic kidney disease: The CKD.QLD Nutrition Study. J Ren Nutr, 2017;
27(3): 175-82

Schaeffner E, Ritz E: Alcohol and kidney damage: A Janus-faced relation-
ship. Kidney Int, 2012; 81(9): 816-18

Menon V, Katz R, Mukamal K et al: Alcohol consumption and kidney function
decline in the elderly: alcohol and kidney disease. Nephrol Dial Transplant,
2010; 25(10): 3301-7

Schabitz WR, Reinecke H: Chronic kidney disease and alcohol consumption:
Are asians at particular risk for hemorrhagic stroke? Stroke, 2011; 42(9):
2385-86

Buja A, Scafato E, Baggio B et al: Renal impairment and moderate alcohol
consumption in the elderly. Results from the Italian Longitudinal Study on
Aging (ILSA). Public Health Nutr, 2011; 14(11): 1907-18

Emspak J: Alcohol: Fortifying spirits. Nature, 2016; 537(7620): S103-4

Baraona E, Abittan CS, Dohmen K et al: Gender differences in pharmaco-
kinetics of alcohol. Alcohol Clin Exp Res, 2010; 25(4): 502-7

Gavaler JS, Deal SR, Van Thiel DH et al: Alcohol and estrogen levels in post-
menopausal women: the spectrum of effect. Alcohol cClin Exp Res, 1993;
17(4): 78690

Jhawar M, Jayaseelan V, Selvaraj R: Burden of proteinuria and risk factors
of chronic kidney disease among adult population in urban Puducherry,
India. ) Clin Diagn Res, 2017; 11(8): Lc14-16

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



REVIEW ARTICLES

95.

96.

97.

98.

99.

100.

10

—_

10

N

103.

104.

105.

106.

107.

108.

Xu X, Zhu Y, Zheng X et al: Does beer, wine or liquor consumption corre-
late with the risk of renal cell carcinoma? A dose-response meta-analysis
of prospective cohort studies. Oncotarget, 2015; 6(15): 13347-58

Davies M), Baer DJ, Judd JT et al: Effects of moderate alcohol intake on
fasting insulin and glucose concentrations and insulin sensitivity in post-
menopausal women: A randomized controlled trial. JAMA, 2002; 287(19):
2559-62

Drel VR, Sybirna N: Protective effects of polyphenolics in red wine on dia-
betes associated oxidative/nitrative stress in streptozotocin-diabetic rats.
Cell Biol Int, 2010; 34(12): 1147-53

Antwi SO, Eckel-Passow JE, Diehl ND et al: Alcohol consumption, variabil-
ity in alcohol dehydrogenase genes and risk of renal cell carcinoma. Int )
Cancer, 2018; 142(4): 747-56

Medic-Saric M, Rastija V, Bojic M et al: From functional food to medicinal

product: Systematic approach in analysis of polyphenolics from propolis
and wine. Nutr J, 2009; 8: 33

Pandey KB, Rizvi SI: Protective effect of resveratrol on formation of mem-
brane protein carbonyls and lipid peroxidation in erythrocytes subjected
to oxidative stress. App Physiol Nutr Metab, 2009; 34(6): 1093-97

. Ceccanti M, Mancinelli R, Tirassa P et al: Early exposure to ethanol or red

wine and long-lasting effects in aged mice. A study on nerve growth fac-
tor, brain-derived neurotrophic factor, hepatocyte growth factor, and vas-
cular endothelial growth factor. Neurobiol Aging, 2012; 33(2): 359-67

. Rezzani R, Tengattini S, Bonomini F et al: Red wine polyphenols prevent

cyclosporine-induced nephrotoxicity at the level of the intrinsic apoptotic
pathway. Physiol Res, 2009; 58(4): 511-19

Nakamura T, Fujiwara N, Sugaya T et al: Effect of red wine on urinary pro-
tein, 8-hydroxydeoxyguanosine, and liver-type fatty acid-binding protein
excretion in patients with diabetic nephropathy. Metabolism, 2009; 58(8):
1185-90

Chacon MR, Ceperuelo-Mallafre V, Maymo-Masip E et al: Grape-seed pro-
cyanidins modulate inflammation on human differentiated adipocytes in
vitro. Cytokine, 2009; 47(2): 137-42

Egert S, Boesch-Saadatmandi C, Wolffram S et al: Serum lipid and blood
pressure responses to quercetin vary in overweight patients by apolipo-
protein E genotype. J Nutr, 2010; 140(2): 278-84

Boban M, Modun D: Uric acid and antioxidant effects of wine. Croat Med
J, 2010; 51(1): 16-22

Kar P, Laight D, Rooprai HK et al: Effects of grape seed extract in Type 2 di-
abetic subjects at high cardiovascular risk: A double blind randomized pla-
cebo controlled trial examining metabolic markers, vascular tone, inflam-
mation, oxidative stress and insulin sensitivity. Diabet Med, 2009; 26(5):
526-31

Olas B, Wachowicz B, Tomczak A et al: Comparative anti-platelet and antiox-
idant properties of polyphenol-rich extracts from: Berries of Aronia melano-
carpa, seeds of grape and bark of Yucca schidigera in vitro. Platelets, 2008;
19(1): 70-77

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

10

11

11

11

11

11

11

11

11

11

120.

12

12

12

124.

12

Nel

0.

—_

d

w

4.

5.

6.

7.

8.

9.

—

2.

3.

w

FanZ. etal.:
Drinking and chronic kidney disease
© Med Sci Monit, 2019; 25: 7059-7072

. Hudson TS, Hartle DK, Hursting SD et al: Inhibition of prostate cancer growth

by muscadine grape skin extract and resveratrol through distinct mecha-
nisms. Cancer Res, 2007; 67(17): 8396405

Rodriguez Vaquero MJ, Alberto MR, Manca de Nadra MC: Antibacterial ef-
fect of phenolic compounds from different wines. Food Control, 2007; 18(2):
93-101

. Bralley EE, Hargrove JL, Greenspan P et al: Topical anti-inflammatory activi-

ties of Vitis rotundifolia (muscadine grape) extracts in the tetradecanoylphor-
bol acetate model of ear inflammation. ) Med Food, 2007; 10(4): 636-42

Rodrigo R, Bosco C, Herrera P et al: Amelioration of myoglobinuric renal
damage in rats by chronic exposure to flavonol-rich red wine. Nephrol Dial
Transplant, 2004; 19(9): 2237-44

Mannari C, Bertelli AA, Stiaccini G et al: Wine, sirtuins and nephroprotec-
tion: not only resveratrol. Med Hypotheses, 2010; 75(6): 636-38

Sanoff SL, Callejas L, Alonso CD et al: Positive association of renal insuffi-
ciency with agriculture employment and unregulated alcohol consumption
in Nicaragua. Ren Fail, 2010; 32(7): 766-77

Roerecke M, Rehm J: Ischemic heart disease mortality and morbidity rates
in former drinkers: A meta-analysis. Am ) Epidemiol, 2011; 173(3): 245-58

Wozniak A, Kulza M, Senczuk-Przybylowska M et al: [Selected biochemical
parameters of oxidative stress as a result of exposure to tobacco smoke
in animals addicted to ethyl alcohol.] Przegl| Lek, 2012; 69(10): 824-32 [in
Polish]

Matsumoto A, Nagasawa Y, Yamamoto R et al: The association of alcohol
and smoking with CKD in a Japanese nationwide cross-sectional survey.
Hypertens Res, 2017; 40(8): 771-78

Raj A, Praveen KV, Varghese S et al: Biochemical effects of feeding soft
drink and ethanol. Indian J Exp Biol, 2009; 47(5): 333-37

Toda A, Ishizaka Y, Tani M et al: Current dietary salt intake of Japanese in-
dividuals assessed during health check-up. Hypertens Res, 2015; 38(2):
163-68

Renaud SC, Gueguen R, Siest G et al: Wine, beer, and mortality in middle-
aged men from eastern France. Arch Intern Med, 1999; 159(16): 1865-70

.Yang S, Wang S: Alcohol consumption is a risk factor for lower extremity

arterial disease in Chinese patients with T2DM. ) Diabetes Res, 2017; 2017:
8756978

Ishani A, Grandits GA, Grimm RH et al: Association of single measurements
of dipstick proteinuria, estimated glomerular filtration rate, and hemato-
crit with 25-year incidence of end-stage renal disease in the multiple risk
factor intervention trial. ) Am Soc Nephrol, 2006; 17(5): 1444-52

Levey AS, Perrone RD, Madias NE: Serum creatinine and renal function.
Annu Rev Med, 1988; 39: 465-90

Cheungpasitporn W, Thongprayoon C, Kittanamongkolchai W et al: High al-
cohol consumption and the risk of renal damage: A systematic review and
meta-analysis. QJM, 2015; 108(7): 539-48

GBD 2016 Alcohol Collaborators: Alcohol use and burden for 195 countries

and territories, 1990-2016: A systematic analysis for the Global Burden of
Disease Study 2016. Lancet, 2018; 392(10152): 1015-35

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



