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R
estriction of dietary potassium
in kidney disease is a hotly

debated topic. Historically, re-
striction of dietary potassium had
been universal until recently.
Emerging evidence over the past
decade suggests that dietary po-
tassium may not play as large a role
in causing hyperkalemia as previ-
ously assumed.1 To that end, there
has been emerging interest in
exploring the potentially salutary
role of plant-based diets, including
the plant-dominant low-protein
diet (abbreviated “PLADO”), for
nutritional management of chronic
kidney disease (CKD), as opposed
to traditional low-potassium renal
diets that have less plant diets to
prevent potassium load.2

In this issue, Ogata et al.3 have
added to this growing knowledge
base by publishing their findings
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on the association of 24-hour uri-
nary potassium, a proxy for daily
dietary potassium, and serum po-
tassium in patients with kidney
disease. In this retrospective cohort
study of Japanese patients with
CKD stages 3 to 5, 24-hour mea-
surements of urinary potassium
were done 3 or 7 times with a me-
dian follow-up period of 3.9 or 8.9
months, respectively. Serum po-
tassium levels were measured after
completing each 24-hour urine
collection. In total, Ogata et al.3

were able to include data from 290
participants (870 urine collections)
for 3-time measurements and 220
participants (1540 urine collections)
for 7-time measurements.

After adjustment for several vari-
ables, including comorbidities like
diabetes and hypertension and the
use of medications that could affect
potassium levels, the authors show a
mean increase in serum potassium of
0.12mEq/l (for 3-timemeasurements)
for every 10 mEq (0.4 grams) per day
increase in continuous 24-hour
403
urinary potassium excretion.
Further, they showed that this risk
increased with worsening CKD stage
as follows: 0.08, 0.12, and 0.16 mEq/l
for every 10 mEq/d increase in
continuous 24-hour urinary potas-
sium excretion for CKD stages 3, 4,
and 5, respectively. Similar findings
were seen for 7-time measurements.
However, the associations were rela-
tively weak with unadjusted R2 of
0.08, 0.14, and 0.18 for CKD stages 3,
4, and 5, respectively.

The information provided by
Ogata et al.3 fills an important void in
the literature, notably, the associa-
tion of dietary potassium, as
measured by multiple 24-hour urine
collections, with serum potassium
levels in persons with CKD. The
study overcomes the issues of other
studies that rely on single urinary or
serum measurements. Notwith-
standing clinically relevant data
presented in this important research,
the study is limited by a lack of cor-
responding dietary information
including plant versus animal pro-
tein, reliance on a single-center, and a
lack of information on other variables
that could potentially affect serum
potassium levels, including the
presence or absence of metabolic
acidosis, constipation, and hyper-
glycemia. For example, metabolic
acidosis, a common complication of
advanced CKD, is a strong mediator
of more severe hyperkalemia and
could potentially explain some of the
associations seen.4 Although the au-
thors adjust for the usage of bicar-
bonate, no information is provided
regarding the therapeutic effect.
Further, it is somewhat unusual to
see only 2 of a total of 510 patients
with CKD using oral bicarbonate.

The information provided by
Ogata et al.3 largely fits within
existing knowledge of dietary
potassium and its association with

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
https://doi.org/10.1016/j.ekir.2023.01.028
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:shivam.joshi@va.gov
mailto:shivam.joshi@va.gov
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ekir.2023.01.028&domain=pdf


COMMENTARY S Joshi et al.: Dietary and Serum Potassium
serum potassium. Noori et al.5 also
found a weak association (r ¼
0.14) with dietary potassium and
serum potassium in a secondary
analysis of 224 patients on dial-
ysis. However, beyond this,
additional cases of hyperkalemia
are often limited to case reports or
isolated instances with additional
factors, like potassium-raising
medications, at play.1

It is important to note that
Ogata et al.3 accounted for the us-
age of potassium-containing sup-
plements, which behave different
than food. Potassium-containing
supplements are thought to have
higher bioavailability of potassium
(approaching 100%) compared to
standard omnivorous diets, which
are estimated to have potassium
bioavailability of approximately
77%.6 However, the study by
Ogata et al.3 does not provide any
information on the extent of po-
tassium added as additives to
foods. Potassium added to foods
would be reflected in a 24-hour
urine collection; it would help
clarify which foods to restrict for
patients with kidney disease. For
example, unprocessed plant foods,
which have often been restricted
in traditional renal diets have a
lower potassium bioavailability of
approximately 65%.1 Indeed, pre-
viously published information
from the International Study of
Macro/Micronutrients and Blood
Pressure (INTERMAP) has shown
that the largest source of dietary
potassium in the Japanese diet
was from fruits and vegetables,
accounting for 45% of all dietary
potassium consumed, in partici-
pants without kidney disease.7

However, it is unclear if this
same dietary pattern occurred in
the cohort studied by Ogata
et al.3 because dietary potassium
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intake appears to have been
lower than what was seen in
INTERMAP. Although the au-
thors attempted to control for
reverse causation in their model,
it is possible that the effects of
reverse causation could still have
played a role.

Ogata et al.3 are wise to suggest
that their “findings are insufficient
to support or oppose any dietary
approaches to hyperkalemia.”
However, their study adds to a
growing body of evidence that
suggests a weak association of di-
etary potassium with serum po-
tassium. Further research is needed
to answer ongoing questions
regarding the applicability of
potassium-rich diets in patients
with kidney disease.
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