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1 | INTRODUCTION

Refeeding syndrome (RFS) is caused by electrolyte and fluid
movement upon resuming nutrition orally, enterally, or par-
enterally in severely undernourished patients, such as those
with eating disorders.! Distal renal tubular acidosis (dRTA)
is defined as decreased acid excretion from the distal tubules
despite metabolic acidosis and a normal or mildly reduced
glomerular filtration rate. We encountered a case of RFS in a
patient with an underlying eating disorder and dRTA.

2 | CASE HISTORY
The patient reported here and her patients have agreed to the
publication of this case report.

A 12-year-old girl visited the emergency department
after vomiting for 3 days and generalized muscle weakness.
She had neither growth retardation nor previous episodes of
muscle weakness, although she had one previous episode of
frequent vomiting. However, she had an eating disorder that
restricted her diet because of bullying at school 6 months
earlier and had observed a 3.4 kg weight loss. As her serum
potassium level was 1.3 mEq/L, she was hospitalized with an
initial diagnosis of hypokalemic quadriplegia. Other blood
test findings were as follows: serum sodium, 148 mEq/L;
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serum chloride, 126 mEq/L; serum magnesium, 3.6 mg/dL;
estimated glomerular filtration rate, 94.9 mL/min/1.73 m2;
and normal thyroid function (thyroid-stimulating hormone,
1.193 ulU/mL; free triiodothyronine, 1.72 pg/mL; free thy-
roxine, 0.94 ng/dL). Her blood pressure was 125/88 mm Hg
without diminished cutaneous turgor. Her body mass index
(BMI) was 13.5 kg/m2 (height, 140.3 cm; weight, 26.7 kg).
Blood gas analysis upon admission revealed metabolic aci-
dosis with a pH of 7.181, pCO2 level of 31.3 mm Hg, base
excess of —16.3 mmol/L, and normal anion gap (corrected
for the serum albumin level) of 10.2 mEq/L. Her vitamin B1
level was 44 ng/mL. After admission, treatment was initi-
ated with potassium infusion of up to 0.2 mEq/kg/h and total
calorie intake of 300 kcal/d by parenteral nutrition. The pa-
tient's vomiting and generalized muscle weakness resolved,
and there was improvement in hypokalemia and metabolic
acidosis. However, on Day 3, her serum phosphorus level
decreased to 1.4 mg/dL while her creatine kinase (CK) level
increased to 7726 U/L (Figure 1). Therefore, we diagnosed
RFS with rhabdomyolysis. To treat RFS, oral phosphate
administration (900 mg/d of dibasic sodium phosphate an-
hydrous) was initiated. The serum phosphorus levels nor-
malized on Day 6. Serum CK peaked on Day 4 (12 439 U/L)
but normalized on Day 7. Potassium correction continued
until Day 7, and oral phosphate administration continued
for an additional 3 days. She was discharged after 31 days
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in hospital with no observed organ failure. In this case, the
patient's metabolic acidosis had a normal anion gap, her uri-
nary beta 2-microglobulin level was high (64 567 pg/L), and
her blood pH was lower than 7.30. The patient's urine pH did
not fall below 5.5. Her urinary anion gap was 19.9 mEq/L
which suggested the presence of distal renal tubular acidosis
(dRTA) and rules out laxative abuse. Moreover, we found
that her HCO3-excretion fraction with sodium bicarbonate
load was 2.16% (normal: <3%). Her condition was compli-
cated with dRTA. At the last follow-up, neither nephrocalci-
nosis nor sensorineural hearing loss had been observed. Oral
intake of sodium bicarbonate and potassium citrate prepara-
tions has been continued.

3 | DISCUSSION
In general, when sugar is rapidly supplied to an undernour-
ished patient, insulin is simultaneously released with phos-
phate, potassium, and magnesium which are taken into the
cell, resulting in hypophosphatemia.l As a result, 2,3-di-
phosphoglycerate levels in erythrocytes are reduced and the
oxygen affinity of hemoglobin is lowered, leading to reduced
oxygen supply to peripheral tissues.1 RFS reportedly occurs
in 10%-40% of undernourished patients.2 Complications as-
sociated with RFS include heart, respiratory and/or renal
failures, and evidence of skeletal muscle, nervous system,
endocrine, and/or blood disorders.’

In this case, hypokalemia developed because of an un-
derlying eating disorder beginning from 6 months prior to

admission and latent dRTA. Hypokalemia and low BMI have
been previously reported as high-risk factors for RFS de-
velopment.® To prevent RFS, healthcare professionals must
recognize the possibility of a patient to develop RFS and un-
derstand the risk factors from the introduction of nutrition
therapy. Patients must be monitored frequently, and in case of
low serum phosphorus levels, phosphoric acid preparations
must be administered promptly.*

At the beginning of treatment, oral intake was difficult for
our patient because of nausea; therefore, parenteral nutrition
was initiated with a total caloric value of 300 kcal/d (approxi-
mately 11.5 kcal/kg/d). This was in line with the recommended
dose for patients at high-risk for RFS at the start of nutrition,
which is 5-15 kcal/kg/d.> The patient's calorie intake was care-
fully increased, although RFS developed nonetheless. However,
no severe organ failure related to RFS was observed because
of the early recognition of hypophosphatemia and the prompt
initiation of orally administered phosphate preparations.

In conclusion, patients with a low BMI may be more
likely to develop RFS when there is an underlying disease,
such as dRTA. Therefore, frequent measurement of serum
phosphorus levels at the initiation of nutrition and rapid ad-
ministration of phosphate preparations are required to pre-
vent RFS-related organ failure.
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