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Dietary potassium has negative outcomes in patients with mildly impaired kidney function, while having posi-
tive outcomes in patients with hypertension. The association of dietary potassium intake with chronic kidney
disease (CKD) development, with presence of hypertension, was studied in the Korean rural population with
mildly impaired kidney function.

From 3 rural areas of Korea, 5064 participants age >40 with CKD stage 2 at baseline were recruited. Patients
were classified according to the quartile of dietary potassium intake. Newly developed CKD, defined as esti-
mated glomerular filtration rate (€GFR) of <60 mL/min/1.73 m? at the time of follow-up, and eGFR decline, de-
fined as eGFR decrease >15% at follow-up, were studied. The effect of dietary potassium on CKD development
and eGFR decline were studied by Cox proportional hazard models. The association of potassium with blood
pressures and C-reactive protein was also studied to examine the underlying mechanisms.

Compared to 8.6% in normotensives, 15.7% of hypertensives developed CKD. The hazard ratio (HR) (95% con-
fidence interval) of CKD was lower in high potassium diet only in hypertensives, with 0.60 (0.37-0.99) in the
highest quartile. The eGFR decline was also lower in patients with higher potassium diet, with 0.70 (0.50-0.98)
in Q3 and 0.54 (0.34-0.85) in Q4. Potassium intake has also been shown to decrease high diastolic blood pres-
sure development (>90 mmHg) in hypertensives at 0.45 (0.25-0.83).

Dietary potassium was associated with lower risk of CKD development and eGFR decline, and this association
was observed only in hypertensives.
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The causes of chronic kidney disease (CKD) include obesity,
diabetes, and hypertension [1-3]. Moreover, CKD increases
risk of stroke, myocardial infarction, and mortality in the el-
derly [4]. In Korea, the prevalence of CKD is 8.2% according
to Korean National Health and Nutrition Examination Survey
(KNHANES), and 1572 patients undergo dialysis or renal trans-
plantation per million population [5,6]. Therefore, early pre-
vention and intervention of CKD development is critical to re-
duce the disease burden.

Potassium plays a variety of important roles in human physi-
ology. According to the 2007-2010 KNHANES study, the aver-
age intake of potassium was 3081.9+16.8 mg per day, which
is 74-83% of the recommended dietary intake [7]. A major role
of dietary potassium intake is to decrease blood pressure in
both hypertensive and normotensive individuals, and the ef-
fect is greater among hypertensives [8,9]. Increased potassium
intake also improves endothelial function as assessed by flow-
mediated dilatation [10]. The positive effects of potassium in
the general population have been shown, without adverse ef-
fects on blood lipid and catecholamine levels, with lower risk
of stroke, cardiovascular events, and mortality [11,12]. These
results were consistent in hypertensive patients [13,14].

Compared to the general population, in CKD patients, as se-
rum potassium level is balanced via excretion in functioning
nephrons, hyperkalemia occurs [15]. As hyperkalemia is asso-
ciated with increased mortality in CKD patients, restriction in
dietary potassium is recommended in CKD patients [16,17].

Traditionally, stage 2 eGFR level is not considered CKD, as
most epidemiologic studies use eGFR stage 3-5 to define CKD.
However, studies have shown an association between eGFR
and poor clinical outcomes, even within normal levels. An eGFR
drop of 10 mL/min/1.73 m? was reported to increase odds of
CVD and all-cause mortality, even in patients with eGFR 60 or
higher [18]. Also, patients in stage 2, as well as stage 3, were
associated with increased risk of CVD and mortality compared
to patients with eGFR stage 1 [19]. These findings suggest the
difference in the physiological effect of potassium between
stage 2 vs. stage 1 patients.

This study, therefore, was conducted to examine the association
of dietary potassium with CKD development in patients with
mildly decreased kidney function, and to investigate whether
the association differs according to hypertension status.

9695 participants at the
baseline

Participants excluded for
follow up loss (n=2675)

7020 participants
Participants excluded for
CVA, MI,Cancer (n=781)
Participants excluded for
missing data (n=84)

Ul

6155 participants

Participants excluded for
baseline eGFR of
stage 1or 3-5 (n=1061)

6145 participants

Figure 1. Flow chart of the study subjects. Missing data include
creatinine, smoking, drinking, exercise, height, weight,
and dietary factors. CKD — chronic kidney disease;
CVA - cerebrovascular disease; eGFR — estimated
glomerular filtration rate; Ml — myocardial infarction.

Material and Methods

Study Population

The study patients were drawn from the Multi-Rural
Communities Cohort (MRCohort), a cohort established in 2004
as part of the Korean Genomic and Epidemiology Study. The
cohort was designed to study the risk factors of CVD in the
Korean population. The study populations were from 3 rural
centers in South Korea: Goryeong, Yangpyeong, and Namwon.
Through multistage cluster sampling, villages were chosen and
participants aged >40 years were recruited.

A total of 9695 participants were recruited as of 2009.
Participants were then followed up every 2—4 years. By 2013,
7020 participants were followed up with data on eGFR.

The study participants were selected as shown in Figure 1. Among
the participants, 2675 without follow-up data were excluded, as
were 781 participants with cancer, cerebrovascular disease, or
myocardial infarction. We also excluded participants with implau-
sible dietary intake data (<500 or 4000 kcal/day or >10 missing
food items in the survey) those without data from self-report
surveys, including smoking, alcohol consumption, and exercise.
Participants without laboratory data, such as serum creatinine,
total cholesterol, triglyceride, or other confounding variables, such
as body mass index (BMI) and blood pressure, were excluded.
Lastly, participants with baseline estimated glomerular filtration
rate (eGFR) higher than 90 or lower than 60, corresponding to
stage 1 and 3, were also excluded from the analysis. Thus, 5064
participants were studied in the final analysis. This study was con-
ducted with the approval of the Ethics Committee of Keimyung
University in Korea (IRB No. 40525-201807-HR-65).
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Table 1. Demographics of the participants by hypertension at the baseline.

Normotensive
n 3066
 CKDonsetn (%) 265 (86%)
eGRR (mUmin/173m2) 75814750
 Age(yean 599:92
~ Menn(®) 1140 (37.2%)

Diabetes n (%) 261 (8.5%)
CoBMIGgmd 239430
 seP(mmH®) 1163:115
DB (MMM 752477
© Tchl(mgdy 19764354
TG (mgay) 13974852
HDL(mgl) 450£104
C RP(mgm) 167:451
© Calorie (kealVday) 160014740
 Protein (g/day) 485:192
© Potassium (mg/day) 1914948737
 Sodium (mg/day) 2414.8+1347.7

Hypertensive p
1971
"""""""""""""""""" 310 157%) <0001
""""""""""""""""" 73824771 <0001
"""""""""""""""""" 627¢85 <0001
79 80% NS
"""""""""""""""""" 478:196 <005
S 20 2% 0001
o7 @ss%) 0ot
e (G24% 005
281 (43%) 0001
"""""""""""""""""" 25131 <0001
""""""""""""""""" 1373¢167 <0001
"""""""""""""""""" 851¢104 <0001
""""""""""""""""" 20424363 <0001
""""""""""""""""" 169741086 <0001
"""""""""""""""""" 439¢103 <0001
"""""""""""""""""" 184:351 NS
158034556 ©0s
"""""""""""""""""" 4758190 NS
18979184 | NS
"""""""""""""""" 24240414088 NS

BMI — body mass index; CKD — chronic kidney disease; CRP — c-reactive protein; DBP — diastolic blood pressure; eGFR — estimated
glomerular filtration rate; HDL — high-density lipoprotein; HTN — hypertension; NS — not significant; SBP — systolic blood pressure;
Tchl - total cholesterol; Tg — triacylglycerol. Continuous variables are expressed as mean + standard deviation and categorical variables

are expressed as frequency and percentage.

Data collection

Data were collected from 3 centers by standardized protocols
for questionnaires and examination procedures. All of the in-
terviewers and technicians were trained by the same per-
sonnel from the coordinating center. The questionnaire in-
cluded information on demographics and lifestyle (e.g., age,
gender, smoking, drinking, and exercise). Medical history of
diseases such as hypertension, diabetes, cerebrovascular dis-
ease, myocardial infarction, and cancer were also collected by
the questionnaire.

Anthropometric measurements were collected by a trained
examiner. Height and weight were measured to the nearest
0.1 cm and 0.1 kg, with instruments zero-balanced before
each measurement. BMI was calculated as weight divided by
height squared. Blood pressure was measured at the right arm
at heart level after 10 min of rest. Two consecutive measures

were taken with at least a 5-min interval between measure-
ments, using a standard mercury sphygmomanometer. We de-
termined the mean value of systolic (SBP) and diastolic blood
pressure. HTN was defined as blood pressure of >140/90 mmHg
or use of antihypertensives, or diagnosis of HTN, reported
during the survey.

Laboratory test

Laboratory data were collected by blood samples from par-
ticipants after a minimum of 8-h overnight fasting. All of the
data were obtained on the same day, within 12 h of collec-
tion. Triacylglycerol, total cholesterol, high-density lipoprotein
(HDL), serum creatinine, C-reactive protein (CRP), and fasting
glucose levels were obtained using an ADVIA 1650 Automated
Analyzer (Siemens, New York, NY, USA).
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Table 2. Demographics of the normotensive participants by potassium quartile at the baseline.

(<1301.940 (1301.940- (1765.603- (»2364.
mg/day) 1765.602 mg/day) 2364.251 mg/day) mg/day)

Sodium (mg/day) 1340.93+626.33 2064.50+£769.30 2521.614£945.42 3732.30£1538.58 <0.001

BMI — body mass index; CKD — chronic kidney disease; CRP — c-reactive protein; DBP — diastolic blood pressure; eGFR — estimated
glomerular filtration rate; HDL — high-density lipoprotein; HTN — hypertension; NS — not significant; SBP — systolic blood pressure;

Tchl - total cholesterol; Tg — triacylglycerol. Continuous variables are expressed as mean + standard deviation and categorical variables
were expressed as frequency and percentage.

Dietary assessment Diagnostic definition

Dietary intake data were obtained by use of the food frequency ~ The CKD-Epi equation was used to obtain eGFR. The validity of
questionnaire (FFQ), containing 106 food items. The validity ~ the equation was studied and reported previously [21]. eGFR

of the FFQ was evaluated previously [20]. For each food item, <60 mL/min/1.73 m?, using age and serum creatinine at the
participants were asked to select their food consumption fre- follow-up, was used to define CKD development. Participants
quency by 9 categories (from “never or rarely” to 3 times/day) were followed up until CKD development or until the last fol-
and usual size of intake by 3 categories. For seasonal food low-up was conducted.

items, data on the duration of intake (3, 6, 9, and 12 months)

was also obtained. Dietary nutrition intake, including dietary SBP, DBP, and CRP increase were defined as an increase of
potassium intake, were obtained by calculating consumption each variable at the follow-up compared to baseline levels.
of foods and dietary supplements.
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Table 3. Demographics of the hypertensive participants by potassium quartile at baseline.

(<1235.661
mg/day)

1259.21+644.07

Sodium (mg/day)

(1235.661-
1711.273 mg/day)

1958.29+759.80

(1711.274-
2322.677 mg/day)

(52322.677
mg/day)

2584.18+931.25 3897.52+1519.28 <0.001

BMI — body mass index; CKD — chronic kidney disease; CRP — c-reactive protein; DBP — diastolic blood pressure; eGFR — estimated
glomerular filtration rate; HDL — high-density lipoprotein; HTN — hypertension; NS — not significant; SBP — systolic blood pressure;
Tchl - total cholesterol; Tg — triacylglycerol. Continuous variables are expressed as mean + standard deviation and categorical variables

are expressed as frequency and percentage.

Statistical analysis

Dietary potassium intake levels were categorized into 4 groups
using quartile cut-off points. Participants were then assigned
to a hypertensive group or a normotensive group based on
presence of hypertension.

Variables are expressed as mean + standard deviation (SD)
for continuous variables, while frequency and percentage are
used for categorical variables. One-way analysis of variance
and chi-square test were used to compare the differences
between groups. The outcome was defined as the develop-
ment of CKD. The Cox proportional hazard model was used
to assess hazard ratio (HR) and 95% confidence intervals (C),

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

with the first quartile as the reference. In the crude model,
no confounders were adjusted. In model 1, age, gender, BMI,
smoking, and drinking were adjusted. In model 2, smoking,
drinking, exercise, diabetes, total cholesterol, triacylglycerol,
and HDL were further adjusted. Total calorie intake and pro-
tein, categorized by recommended amount, were further ad-
justed in model 3. Furthermore, the association of dietary po-
tassium intake with SBP, DBP, and CRP increase, as well as
follow-up SBP >140 mmHg, DBP >90 mmHg, and CRP >3 mg/L,
were studied to clarify the mechanism of CKD development. In
all of the analyses, p <0.05 was considered statistically signif-
icant. IBM SPSS Statistics 23.0 (IBM Corp., Armonk, NY, USA)
was used for all statistical analyses.
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Table 4. Hazard ratios for risk of chronic kidney disease and eGFR decline according to quartiles of potassium in whole participants.

0.90 (0.74-1.10) NS

0.85 (0.67-1.07) NS

0.69 (0.51-0.93)

Cl — confidence interval; CKD — chronic kidney disease; eGFR — estimated glomerular filtration rate; HR — hazard ratio; NS — not
significant. Model 1 — for age (by every 10 years), gender, BMI, smoking, alcohol and exercise; Model 2 — Model 1 + diabetes, total
cholesterol, triglyceride, and high-density lipoprotein; Model 3 — Model 2 + calorie (by recommended amount) and protein intake (by

recommended amount).

Results

Both hypertensive and normotensive subjects were divided
into 4 groups according to the quartile of dietary potassium
intake. The patients were followed up for average of 47.8+19.6
months in hypertensive patients and 46.7+18.8 months in nor-
motensive patients. Table 1 presents differences in baseline
characteristics between normotensives and hypertensives. CKD
development was higher in hypertensives (15.7%) compared
to normotensives (8.6%). Age, follow-up period, alcoholic in-
take, exercise, diabetes, BMI, total cholesterol, and triacylglyc-
erol levels were higher in hypertensives. Smoking, HDL, and
dietary calorie intake were higher in normotensives. Tables 2
and 3 present baseline characteristics of each group. In hyper-
tensive patients, age significantly decreased as dietary potas-
sium intake increased, but BMI, calorie, protein, sodium, male
gender, smoking, and drinking increased as dietary potassium
intake increased, with the highest levels in Q1 (Table 2). In the
normotensive group, age was younger in the higher dietary po-
tassium intake groups. BMI, calorie and protein intake, male
gender, smoking, and drinking increased in the high dietary
intake groups (Table 3).

Table 4 shows the association of dietary potassium with CKD
development and eGFR decline of 15% or more compared to
the lowest quartile of potassium intake. The risk of CKD de-
velopment decreased as dietary potassium increased in high
levels (Q3 and Q4) with adjusted HR (95% confidence inter-
val (Cl)) of 0.72 (0.54-0.95) and 0.65 (0.45-0.94). eGFR decline

also was lower in the highest dietary potassium intake quartile
(Q4), with adjusted HR (95% Cl) of 0.69 (0.51-0.93).

Tables 5 and 6 show the association of dietary potassium with
CKD development and eGFR decline of 15% or more compared
to the lowest quartile of potassium intake. The risk of CKD de-
velopment decreased in the highest dietary potassium intake
group (Q4), with an adjusted HR (95% Cl) of 0.60 (0.37-0.99).
The risk of eGFR decline also decreased as dietary potassium
increased in all of the quartiles (Q2, Q3, Q4), with adjusted
HR (95% Cl) of 0.72 (0.53-0.97), 0.70 (0.50-0.98), and 0.54
(0.34-0.85), respectively, in hypertensives. However, the as-
sociation was not significant in normotensives in any of the
quartiles, including Q4, with adjusted HR (95% CI) of 0.82
(0.48-1.41) and 0.84 (0.56-1.25). There was heterogeneity of
CKD development (p for heterogeneity <0.01) between nor-
motensive and hypertensive subjects.

To clarify the mechanism of dietary potassium on CKD de-
velopment and changes in CRP, systolic and diastolic blood
pressure were studied and are shown in Tables 7 and 8. Table
7 presents mean and SD of CRP, systolic and diastolic blood
pressure in baseline and follow-up, and differences between
the follow-up and baseline values of each variable. In both
groups, diastolic blood pressures at baseline and follow-up
were higher among high dietary potassium intake groups, but
the differences were not significantly different. In the hyper-
tensive group, the change in systolic blood pressure was also
lower among high dietary potassium intake groups.
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Table 5. Hazard ratios for risk of chronic kidney disease and eGFR decline according to quartiles of potassium in normotensive
participants.

Model 3 1.05 (0.80-1.37) NS 0.94 (0.68-1.29) NS 0.84 (0.56-1.25) NS

Cl — confidence interval; CKD — chronic kidney disease; eGFR — estimated glomerular filtration rate; HR — hazard ratio; NS — not
significant. Model 1 — for age (by every 10 years), gender, BMI, smoking, alcohol and exercise; Model 2 — Model 1 + diabetes, total
cholesterol, triglyceride and high-density lipoprotein; Model 3 — Model 2 + calorie, protein, and sodium intake (all of diet were
adjusted by recommended amount).

Table 6. Hazard ratios for risk of chronic kidney disease and eGFR decline according to quartiles of potassium in hypertensive
participants.

Model 3 0.72 (0.53-0.97) <0.05 0.70 (0.50-0.98) <0.05 0.54 (0.34-0.85) <0.01

Cl — confidence interval; CKD — chronic kidney disease; eGFR — estimated glomerular filtration rate; HR — hazard ratio; NS — not
significant. Model 1 — for age (by every 10 years), gender, body mass index, smoking, alcohol and exercise; Model 2 — Model 1 +
diabetes, total cholesterol, triglyceride and high-density lipoprotein; Model 3 — Model 2 + calorie, protein, and sodium intake (all of
diet were adjusted by recommended amount).

Table 8 shows the association of dietary potassium with in- at the follow-up decreased with high dietary potassium intake
crease of blood pressures and CRP. In normotensives, no associ- of adjusted HR (95% Cl) of 0.45 (0.25-0.83).
ation was observed. However, in hypertensives, DBP 290 mmHg
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Table 7. Comparison of blood pressure and CRP from baseline to the follow-up by potassium quartiles.

Q1 Q2 Q3 Q4 p
Normotensives
"""" SBP (mmHg) 116691179  11637+1148 116251152 115731125 NS
"""" F/uSBP (mmHg) 117161479 117011451 116731404 1157741404 NS
"""" SBP difference (MmHg) 0471476  064+1396 0481327  004+1311 NS
"""" DBP (mmHg) 74574775 75074750 75644773 75634767 <001
"""" F/uDBP (mmHg) 71374884 71611926 72284896 72361941 <005
"""" DBP difference (mmHg) ~ -3.2049.40 3458923 -337s879 -3274927 NS
"""" CRP(mg/) 186492 148+293 167442 167538 NS
"""" FUCRP (mg/) 193711  185¢471 162+¢434 1674530 NS
"""" CRP difference (mg/l) 007777 037+493 004548 -000+742 NS
CHypertensives
"""" SBP (mmHg)  13845:1642 137431787  13644:1617 136981642 NS
"""" F/uSBP (mmHg) 1280241544 127311532 1277141601 1288741490 NS
"""" SBP difference (MmHg) 10441984 101142029 8741963 -811¢1892 <005
"""" DBP (mmHg) 84051091 8420£1039 85231001 8696+1016 <0001
"""" F/uDBP (mHg) 74731050 752741061 7638996 77341974 <0001
"""" DBP difference (nmHg) 93241144  -893+1131  -885:1081 9621050 NS
"""" CRP(mg/) 1904353 163+282 200¢452 1824292 NS
"""" FUCRP (mg/)  211¢412 2084532 187+¢446 181x349 NS
"""" CRP difference (mg/l) ~ 021¢475 046585 0124586 -001x431 NS

CRP — c-reactive protein; DBP — diastolic blood pressure; NS — not significant; SBP — systolic blood pressure. Variables are expressed as

mean + standard deviation.

Discussion

This study was performed to assess the association of dietary
potassium with CKD development in the Korean rural popula-
tion. Our study has demonstrated that high dietary potassium
intake of 2323 mg/day or more, compared to low intake of
1236 mg/day or lower, protected against CKD development
in the hypertensive group, even after adjusting for nutritional
factors. However, the association was insignificant in all quar-
tiles of the normotensive group.

Decline in eGFR, even at normal levels, has been reported to be
associated with poor clinical outcomes. It has been reported
that every 10 mL/min/1.73 m? decrease in eGFR was associ-
ated with increased odds of CVD, recurrent CVD, and all-cause
mortality, and the result was consistent in patients with eGFR
higher than 60 [18]. A study by Ninomiya et al. demonstrated
increased risk of CVD and mortality in patients with stage 2
and 3 [19]. The present study analyzed patients with stage
2eGFR because they are categorized as normal in most studies,

In the present study, the association of dietary potassium with
CKD development was only significant in hypertensive patients
and not in normotensive patients. This might result from the
nature of hypertension. Hypertension is a traditional risk fac-
tor of CKD and its clinical outcomes. Improved cardiovascular
and renal outcomes have been reported as SBP increases in
stage 3—-4 CKD patients [22]. Furthermore, other indexes of
blood pressure, including DBP, pulse pressure, and mean ar-
terial pressure, were also related to increased end-stage re-
nal disease in patients with low eGFR [23]. Furthermore, in
patients with decreased glomerular filtration rate, strict as-
signment of blood pressure has been shown to slow the pro-
gression of kidney disease [24]. In the present study, the de-
crease of systolic and diastolic blood pressure was greater
in hypertensive patients with CKD development. Moreover,
in hypertensives, the increase of diastolic blood pressure of
90 or higher decreased in the high dietary potassium group.
This might have affected the differences in CKD development
between patients. However, other factors, including systolic
blood pressure or CRP, have failed to show a relationship with
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Table 8. Hazard ratios for risk of increase in blood pressures and CRP according to quartiles of potassium.

Normotensives
""""" FuSBP2140  112(074-169) NS
""""" SBPIncrease 095 (082-1.10) NS
""""" FuDBP>90  130(070-243) NS
""""" DBPIncrease  103(0.90-117) NS
""""" (RP>3  088(066-118 NS
""""" CRPIncrease 097 (084-112) NS
© Hypertensves
""""" FusBP>140  102077-134) NS
""""" SBPIncrease 089 (076-1.04) NS
""""" FuDBP290 088(056-137) NS
""""" DBP Increase  091(079-105) NS
""""" (RP>3  099(071-138 NS
""""" CRPIncrease 089 (074-106) NS

1.07 (0.67-1.71) NS 1.18 (0.66-2.12) NS
1090 (077-1.06) NS 095 (078-1.16) NS
079 (039-161) NS 118 (039-161) NS
109 (094-126) NS 114 (095-135) NS
076 (054-107) NS 069 (0.45-1.05) NS
098 (0.84-116) NS 097 (0.80-117) NS
103(076-139) NS 135 (093-197) NS
086 (073-1.02) NS 094 (076-1.16) NS
063 (039-103) NS 045 (025-0.83) <005
091(078-107) NS 108 (0.89-131) NS
069 (047-101) NS 096 (0.60-1.55) NS
084068102 NS 089 (069-114) NS

Cl — confidence interval; CRP — c-reactive protein; DBP — diastolic blood pressure; HR — hazard ratio; NS — not significant; SBP — systolic
blood pressure. All models were adjusted for age (by every 10 years), gender, body mass index, smoking, alcohol, exercise, diabetes,
total cholesterol, triglyceride, high-density lipoprotein calorie (by recommended amount), and protein intake (by recommended

amount).

potassium intake. Therefore, further studies are needed to as-
sess the effect of dietary potassium.

The underlying mechanisms causing potassium’s association
with low CKD development have not been clarified. However,
studies have shown that a high potassium diet contributes to
the incidence of stroke and cerebrovascular disease [8]. Several
studies have also shown dietary potassium to decrease blood
pressure [25-27]. In a meta-analysis, dietary potassium intake
decreased systolic blood pressure of 3.5 mmHg in hyperten-
sive patients, compared to 0.97 mmHg in normotensive pa-
tients [9]. Furthermore, potassium supplementation improved
flow-mediated dilatation, a biomarker of endothelial func-
tion [28], and decreased levels of the inflammatory marker IL-8,
but failed to show the effect of potassium in sensitivity anal-
ysis. Moreover, potassium has been reported to play a role in
renal inflammation via Smad7 expression [29]. In the present
study, dietary potassium levels were associated with reduced
DBP increase to hypertensive levels. This might have resulted
in the low CKD development in the present study, but we have
failed to show an association between dietary potassium and
SBP or CRP changes. Thus, the possible mechanisms by which
potassium affects CKD development are diverse, and further
studies are needed to clarify the effects of each mechanism.

There are some limitations to the present study. In defining CKD,
albuminuria was not considered because the results were not
available in the cohort. Regardless, eGFR of <60 mL/min/1.73 m?
is widely accepted as defining CKD in epidemiologic studies [30].
Also, patients with stage 1 of eGFR were not analyzed in the
present study, as few patients developed CKD, challenging
the analysis of the population. This might be caused by the
relatively short follow-up period of 47 months. Therefore, fur-
ther follow-up is needed to compare the long-term effect be-
tween patients in stage 1 and stage 2. Lastly, we calculated
dietary potassium levels by using food intake results from the
FFQ. However, as FFQ obtains food consumption data over a
relatively long period, recall bias might occur. Further studies
should be conducted to gain more accurate dietary information.

Conclusions

In this study, high intake of potassium was found to protect
against CKD development in hypertensive patients with mildly
decreased kidney function. Further studies should be performed
to compare the effect of dietary potassium in stage 1 and 2
hypertensive patients.
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