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Abstract:

We herein report two cases of potentially life-threatening arrhythmia due to hyperkalemia triggered by the
excessive consumption of “Hoshi-Imo” (dried sweet potato). Both patients with chronic renal disease on
renin-angiotensin-aldosterone system inhibitors presented at the emergency room with non-specific symptoms.
Electrocardiograms revealed potentially life-threatening arrhythmia due to hyperkalemia in both cases: sinus
arrest with a ventricular escape rhythm, tall and peaked T waves; and a widened QRS complex in a nearly
sine-wave configuration without discernible P wave. Both patients fully recovered after intensive care for hy-
perkalemia. Physicians should recognize the excessive consumption of “Hoshi-Imo” may lead to the develop-
ment of life-threatening arrhythmia, especially in patients with risk factors for hyperkalemia.
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Introduction

Hyperkalemia is a potentially life-threatening electrolyte
disorder that occurs with greater frequency in patients with
renal disease especially on hemodialysis (HD), heart failure,
and use of certain medications such as renin-angiotensin-
aldosterone system inhibitors (1). The electrocardiographic
findings caused by hyperkalemia commonly include peaked
T-waves, a widening of the QRS-complex, a flattening or
absence of P waves, and a sine-wave pattern (2). As a result,
hyperkalemia may degenerate into a potentially life-
threatening ventricular fibrillation (3). We herein report two
patients who developed potentially life-threatening arrhyth-
mia due to hyperkalemia which was caused by the excessive
consumption of dried sweet potato “Hoshi-Imo”.

Case Reports

Case 1

A 78-year-old man on HD for end-stage renal disease

presented at the emergency room with persistent dizziness 2
days after the last HD. His medications were as follows: li-
nagliptin and insulin aspart for diabetes mellitus; azilsartan,
nifedipine and doxazosin for hypertension; atorvastatin for
dyslipidemia; carvedilol for chronic heart failure; sarpogre-
late and eicosapentaenoic acid for arteriosclerosis obliterans.
The dosage of the medications had not changed for at least
a year prior to the onset of hyperkalemia. His latest blood
test had been performed by his family physician 20 days
prior to presentation were blood urea nitrogen (BUN) 45.8
mg/dL, creatinine 8.15 mg/dL, estimated glomerular filtra-
tion rate (¢GFR) 6 mL/min/1.73 m’, and potassium 5.1
mEqg/L. A thoroughly taken history revealed that he con-
sumed “Hoshi-Imo” on a daily basis, and he had consumed
300 grams in the past two days. A physical examination re-
vealed that he was alert and oriented. His respiratory rate
was 16 breaths per minute, oxygen saturation was 98% on
room air. His pulse rate was 32 beats per minute, systolic
blood pressure was 109 mmHg. His heart sounds and lung
sounds were clear. There was no peripheral edema on his
extremities. Blood tests revealed BUN 30 mg/dL, creatinine
7.93 mg/dL, eGFR 5.8 mL/min/1.73 m’, and potassium 8.3
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Figure 1.
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An electrocardiogram of case 1 at diagnosis revealed sinus arrest with a ventricular es-

cape rhythm of 28 beats per minute, tall and peaked T waves (a), tall and peaked T waves but it re-
turned to sinus rhythm with heart rate of 73 beats per minute after treatment for hyperkalemia (b).

mEq/L. Electrocardiograms revealed sinus arrest with a ven-
tricular escape rhythm of 28 beats per minute, tall and
peaked T waves (Fig. 1a).

As therapy for his hyperkalemia, he was immediately
treated with calcium gluconate infusion, glucose/insulin in-
fusion, oral sodium zirconium cyclosilicate, and life-saving
emergency HD. Two and a half hours after the treatment, his
serum potassium level decreased to 5.4 mEq/L, and his heart
rate on electrocardiogram improved to 73 beats per minute,
rhythm with first degree atrioventricular block
(Fig. 1b). He was discharged in good condition after he had
undergone hemodialysis three times during his admission.
Against the background of end-stage renal disease on HD,
azilsartan and carvedilol intake, and insulin shortage, exces-
sive consumption of “Hoshi-Imo” most likely was the factor
that triggered his hyperkalemia.

sinus

Case 2

70-year-old woman presented to the emergency depart-

ment at a local hospital with nausea and vomiting after defe-
cation. Her pulse rate was 20 beats per minute and her
blood tests revealed serum potassium level of 6.8 mEq/L.
Then she was brought by ambulance to our tertiary referral
hospital with bradycardia caused by hyperkalemia. Her
medications are as follows: amlodipine, irbesartan and carv-
edilol for hypertension, nicorandil for angina pectoris, car-
bamazepine and phenytoin for history of epilepsy because of
epidural hematoma and right putamen hemorrhage. The dos-
age of the medications had not changed for at least a year
prior to onset of hyperkalemia. Her latest blood test done
with the family physician 75 days prior to presentation were
BUN 27 mg/dL, creatinine 1.3 mg/dL, eGFR 31.9 mL/min/
1.73 m’*, and potassium 5.1 mEqg/L. A carefully taken medi-
cal history showed she had a habit to consume “Hoshi-Imo”
and had consumed 100 grams per day for the last month.
She was alert and oriented, her respiratory rate was 15
breaths per minute, oxygen saturation was 100% under 5 L/
min of oxygen by reservoir face mask. Her heart rate on the
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Figure 2. Anelectrocardiogram of case 2 at diagnosis revealed a regular rhythm with widened QRS
complexes in a nearly sine-wave configuration and there was no discernible P wave (a), but it re-
turned to a sinus rhythm with heart rate of 90 beats per minute after treatment for hyperkalemia (b).

electrocardiogram (ECG) monitor was 84 beats per minute,
her blood pressure was 136/65 mmHg. Her heart sounds
were clear. Her lung sounds were clear and there were no
rales. Her extremities did not show peripheral edema. Blood
tests revealed BUN 41 mg/dL, creatinine 1.48 mg/dL, eGFR
27.6 mL/min/1.73 m’, and potassium 7.0 mEg/L. Her elec-
trocardiogram showed a regular rthythm with widened QRS
complexes in a nearly sine-wave configuration and there was
no discernible P wave (Fig. 2a).

Since her electrocardiogram changing was caused by hy-
perkalemia, she was treated with glucose/insulin infusion,
oral sodium zirconium cyclosilicate, suppository calcium
polystyrene sulfonate, and intravenous pacing was initiated.
Her serum potassium level recovered to 4.3 mEq/L, and her
electrocardiogram returned to a sinus rhythm on the follow-
ing day (Fig. 2b). Two days after admission, the intravenous
pacing lead was removed. She required oral calcium poly-
styrene sulfonate to maintain her serum potassium level. She

was discharged without any recurrence of hyperkalemia. An
excessive consumption of “Hoshi-Imo” against the back-
ground of renal disease, irbesartan and carvedilol intake, and
dehydration had most likely caused her hyperkalemia.

Discussion

We experienced two patients with cardiac arrhythmia due
to hyperkalemia, which had most likely been caused by an
excessive consumption of “Hoshi-Imo”. They both had
chronic kidney disease and were on renin-angiotensin-
aldosterone system inhibitors. “Hoshi-Imo” (Fig. 3), which
is rich of potassium, is widely consumed in Japan and other
Asian countries especially among the elderly. There is a re-
port of hyperkalemia induced by excessive consumption of
sweet potatoes (more than 500 gram) and two bananas on a
daily basis starting a week before the presentation of weak-
ness and gait disturbance (4). Even the same amount of
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Figure 3.
sumed in Japan and other Asian countries especially among
the elderly. ‘“Hoshi-Imo” is rich of potassium and contains 980
mg/100 g of potassium, which is nearly equivalent to 3 tablets

“Hoshi-Imo”, dried sweet potato, is widely con-

of aspara potassium tablet 300 mg.

sweet potato, dried ones contain much more potassium than
the traditionally consumed steamed or baked sweet potato
per serve. However, there is no report of arrhythmia due to
hyperkalemia caused by “Hoshi-Imo” and this is the first
such report.

The demand for dried fruit has been influenced by the re-
search studies highlighting the role of the product in health-
care management and disease prevention (5-9). A prospec-
tive study involving three separate cohorts that included in-
dividuals without obesity and who were free of chronic dis-
eases revealed that 4-year weight change was inversely asso-
ciated with the intake of vegetables, whole grains, fruits,
nuts, and yogurt (5). Another prospective global study in-
cluding individuals without cardiovascular disease demon-
strated that higher fruit, vegetables, and legume consumption
was associated with a lower risk of non-cardiovascular dis-
ease, and total mortality (6). A meta-analysis of cohort stud-
ies indicated increased fruit and vegetables intake in the
range commonly consumed were associated with a reduced
risk of stroke (7). Furthermore, a systematic review of ob-
servational studies concluded that the consumption of dried
fruits might be associated with a lower cancer incidence or
mortality (8). Finally, systematic review and dose-response
meta-analysis of prospective cohort studies found that a
higher consumption of fruit and vegetables was significantly
associated with a lower risk of all-cause mortality (9). Be-
cause of this evidence, the global dried fruit market size was
valued at USD 8.94 billion in 2019 and is expected to grow
significantly in the forthcoming years (10).

In general, patients with renal disease, heart failure, dia-
betes mellitus, use of renin-angiotensin-aldosterone system
inhibitors and potassium sparring medications develop hy-
perkalemia due to an excessive consumption of dried fruit,
fruit or vegetables. However, there are a few reports to de-
scribe the patient who had normal renal function without
any predisposing medical conditions or medications but de-
veloped hyperkalemia due to excessive consumption food
rich in potassium such as dried fruit (11), banana (12) and

orange juice (13, 14). Some of the patients had previously
diagnosed psychiatric disorders (12, 14). Therefore, eating
disorders should also be considered in the differential diag-
nosis of hyperkalemia due to excessive consumption of
dried fruit, fruits or vegetables.

Regarding the sine-wave configuration on ECG in case 2,
one might argue that the level of potassium was not high
enough to show such a feature. Another question could be
whether ECG on this case show life-threatening arrhythmia.
In this regard, an acute widening of the QRS complex, espe-
cially when associated with a significant shift in the QRS
axis and/or the absence of P waves, should always raise the
clinical suspicion of severe and potentially life-threatening
hyperkalemia and the risk of subsequent pulseless electrical
activity (15).

In summary, we herein reported two cases with poten-
tially life-threatening arrhythmia triggered by an excessive
consumption of “Hoshi-Imo”. Although consuming dried
fruit has a positive impact on our health, it is important to
recognize that the excessive consumption of dried fruit has a
negative impact to develop hyperkalemia leading to life-
threatening arrhythmia. In this regard, we should guide food
intake limitations or precise nutrient information for each
patient, especially to those at high risk for hyperkalemia.

The authors state that they have no Conflict of Interest (COI).

References

1. Montford JR, Linas S. How dangerous is hyperkalemia? J] Am Soc
Nephrol 28: 3155-3165, 2017.

2. Mattu A, Brandy WIJ, Robinson DA. Electrocardiographic manifes-
tations of hyperkalemia. Am J Emerg Med 18: 721-729, 2000.

3. Petrov DB. An electrocardiographic sine wave in hyperkalemia. N
Engl J Med 366: 1824, 2012.

4. Onodera M, Kikuchi S, Sato M, Noue YI. Hyperkalemia due to
excessive intake of sweet potato and banana. J Case Rep Med Sci
2: 1-5, 2017.

5. Mozaftarian D, Hao T, Rimm EB, Willett WC, Hu FB. Changes in
diet and lifestyle and long-term weight gain in women and men. N
Engl J Med 364: 2392-2404, 2011.

6. Miller V, Mente A, Dehghan M, et al. Fruit, vegetable, and legume
intake, and cardiovascular disease and deaths in 18 countries
(PURE): a prospective cohort study. Lancet 390: 2037-2049, 2017.

7. He FJ, Nowson CA, MacGregor GA. Fruit and vegetable con-
sumption and stroke: meta-analysis of cohort studies. Lancet 367:
320-326, 2006.

8. Mossine VV, Mawhinney TP, Giovannucci EL. Dried fruit intake
and cancer: a systematic review of observational studies. Adv Nutr
11: 237-250, 2020.

9. Wang X, Ouyang Y, Liu J, et al. Fruit and vegetable consumption
and mortality from all causes, cardiovascular disease, and cancer:
systematic review and dose-response meta-analysis of prospective
cohort studies. BMJ 349: g4490, 2014.

10. Dried fruit market size, share, global industry report, 2027 [Inter-
net]. 2020 Apr [cited 2021 Jul 23]. Available from: https://www.gr
andviewresearch.com/industry-analysis/dried-fruit-market

11. Pavletic AJ. Hyperkalemia induced by excessive consumption of
dried fruits-manifestation of an undiagnosed eating disorder? Psy-
chosomatics 52: 494-495, 2011.

12. Tazoe M, Narita M, Sakuta R, et al. Hyperkalemia and hyper-

1724



Intern Med 61: 1721-1725, 2022 DOI: 10.2169/internalmedicine.8479-21

13.

14.

dopaminemia induced by an obsessive eating of banana in an ano-  15. Littmann L, Gibbs MA. Electrocardiographic manifestations of se-

rexia nervosa adolescent. Brain Dev 29: 369-372, 2007.

Javed RA, Marrero K, Rafique M, Khan MU, Jamarai D, Vieira J.
Life-threatening hyperkalaemia developing following excessive in-
gestion of orange juice in a patient with baseline normal renal
function. Singapore Med J 48: €293-¢295, 2007.

Berk DR, Conti PM, Sommer BR. Orange juice-induced hyperka-
lemia in schizophrenia. Int J Psychiatry Med 34: 79-82, 2004.

vere hyperkalemia. J Electrocardiol 51: 814-817, 2018.

The Internal Medicine is an Open Access journal distributed under the Creative
Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To
view the details of this license, please visit (https://creativecommons.org/licenses/
by-nc-nd/4.0/).

(© 2022 The Japanese Society of Internal Medicine
Intern Med 61: 1721-1725, 2022

1725



