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Rare coexistence of disease or pathology

Refeeding syndrome (RFS) is a life-threatening syndrome, which can cause sudden death. RFS has been report-
ed frequently in young patients with anorexia without organic disease; however, there are few reports in el-
derly patients with organic disease. Herein, we report a case of cardiac arrest after refeeding syndrome asso-
ciated with hiatal hernia.

We report the case of a 59-year-old woman who had a diagnosis of RFS during treatment for anorexia sec-
ondary to hiatal hernia. She was hospitalized with hypothermia, anemia, and hypovolemic shock and treat-
ed with electrolytes, hydration, and transfusion at the Emergency Department. Upper gastrointestinal endos-
copy revealed hiatal hernia with severe reflux esophagitis. We initiated parenteral nutrition (8.7 kcal/kg/day).
However, QTc prolongation caused pulseless ventricular tachycardia. Temporary cardiac pacing was performed
to prevent recurrence. Her nutritional status steadily improved, and she was transferred to another hospital
without complications.

Patients with gastrointestinal comorbidities are more likely to have inadequate food intake and to be under-
nourished on admission and therefore should be carefully started on nutritional therapy, considering their risk
of RFS.

Hernia, Hiatal ¢ Refeeding Syndrome ¢ Resuscitation
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Background

Refeeding syndrome (RFS) is a group of metabolic changes
caused by rapid nutrient administration in cases of hypovole-
mia, which may be induced by extreme and prolonged starva-
tion [1]. Although there are no clear diagnostic criteria for RFS,
it is a life-threatening syndrome that may cause sudden death.
The 2006 guidelines of the National Institute for Health and
Care Excellence (NICE) described RFS [2], yet many clinicians are
not aware of problem and RFS still occurs [3]. Although there
have been many reports of RFS in young patients with anorex-
ia nervosa without organic disease [4], there are few reports
of RFS in elderly patients with organic disease, and the patho-
genesis varies [5]. Herein, we report the case of a patient who
suffered cardiac arrest after RFS secondary to hiatal hernia.

Case Report

The patient, a 59-year-old woman, had been feeling ill for near-
ly 1 year, although she never visited a hospital. For approxi-
mately 1 month prior to hospital admission, she was bedridden
and had a low intake of food. Her husband found her lying in
vomit and presented her to our Emergency Department. The
patient’s body weight and body mass index (BMI) were 32.3
kg and 16.5 kg/m?, respectively. Her vital signs upon admis-
sion were as follows: respiratory rate, 20 breaths/min; blood
pressure and peripheral capillary oxygen saturation, undetect-
able; heart rate, 40 beats/min; body temperature, 27.5°C; and
Glasgow Coma Scale score, 7 (E1VIM5). The laboratory test
results are shown in Table 1.

We treated the patient with a rapid infusion of Ringer’s acetate
solution (500 mL/h) as the extracellular fluid and a blood trans-
fusion (2 units) for anemia (initial hemoglobin level of 44 g/dL).
We treated the hypothermia by rewarming her with a warm-
air blanket, after which her body temperature increased from
27.5°C to 36.0°C in 8.5 h (mean rewarming rate: 1.0°C/h). As
shown in Table 1, the serum potassium level was low, but the
patient was followed up without potassium correction, con-
sidering the risk of hyperkalemia due to renal dysfunction and
re-release of intracellular potassium by rewarming.

As the patient was unconscious and had prolonged low-calorie
intake at the time of admission, we considered the possibility
of Wernicke’s encephalopathy and administered fursultiamine
1500 mg/day for 2 days, followed by 5 days of 1000 mg intra-
venous (IV) bolus injections (Figure 1). Because of the low se-
rum vitamin B, concentration of 13 ng/mL (reference value:
24-66 ng/mL), fursultiamine 100 mg/day was orally admin-
istered for 5 days after completion of the IV administration.
Upper endoscopy was performed to investigate the cause of
severe anemia and revealed the presence of a hiatal hernia
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with severe reflux esophagitis (Figure 2A); therefore, we ad-
ministered omeprazole twice daily as a proton pump inhibitor.

On the first day after admission, we initiated total parenteral
nutrition at 280 kcal/day (8.7 kcal/kg/day). Immediately follow-
ing the initiation of parenteral nutrition, electrocardiograph-
ic monitoring showed a sinus rhythm. However, a few hours
later, there was an episode of marked QT interval prolonga-
tion (QT 0.64 s), resulting in pulseless ventricular tachycardia
(VT) (Figure 3A). Chest compressions were started immediate-
ly; however, the QT prolongation continued. Therefore, we ad-
ministered continuous IV potassium chloride and a bolus of
1 g magnesium sulfate IV, followed by a continuous infusion
of a total of 0.5 g magnesium sulfate over the next 6 h. The
potassium chloride dosage was adjusted according to the re-
sults of the blood gas analysis (Figure 1). Consequently, the
electrocardiographic monitoring changed from a pulseless VT
to sinus rhythm. However, because the QT prolongation contin-
ued (QTc 0.68 s), a temporary pacemaker was inserted through
the left internal jugular vein to prevent the recurrence of ar-
rhythmia, and overdrive pacing was started at a heart rate of
70 beats/min.

On day 2 of hospitalization, the QT prolongation improved
(QTc 0.520 s). However, blood tests revealed low serum phos-
phorus levels; therefore, dibasic potassium phosphate solu-
tion was administered IV.

On day 3 of hospitalization, the corrected QT (QTc) prolongation
had improved (QTc 0.473 s) on the 12-lead electrocardiogram
(Figure 3B), and temporary cardiac pacing was discontinued.
To prevent the recurrence of RFS, we increased the patient’s
nutrition in increments of 200 kcal/day (6.2 kcal/kg/day).

On day 19 of hospitalization, upper endoscopy revealed that
the reflux esophagitis had improved (Figure 2B). Therefore, the
feeding route was changed from a central venous catheter to
a transduodenal tube. The patient’s nutritional status gradu-
ally improved; her weight increased to 36.9 kg and her BMI to
18.8 kg/mZ. On day 30 of hospitalization, she was transferred
to another hospital without any complications.

Discussion

To the best of our knowledge, this is the first report of RFS in
a patient with hiatal hernia. In addition, this is a valuable case
of severe QTc prolongation with subsequent cardiac arrest fol-
lowing nutrient administration, which was improved by tem-
porary cardiac pacing.

RFS is associated with water and electrolyte imbalances af-
ter the administration of nutrition to starving patients. In the
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Table 1. Laboratory data at the time of admission.

Arterial blood gas Blood chemistry

pH 7.46

""""""""" pco, 294 mmHg
""""""""" po> 366 mmHg
-~ WO 206  mmolL
- e 27 mmoll
- lLactate 71 mmoll

Hb 44 gdl

""""""""" wec a0 mL
- RBC 302x10° L
- 29.6x104  /ul

Total protein 5.1 g/dL
""""""""" Abumin 27 gdl
""""""""" P 658 mgdl
BN 71 mgdl
""""""""" Creatinine 172 mg/dL
""""""""" eGRR 246 mUmin
""""""""" aAST 50w
""""""""" ar o own
""""""""" Cholinesterase 97 UL
""""""""" ye? 50 WL
""""""""" « e WL
N 145 mEql
. 29 mEqL
""""""""" a %0 mEqL
""""""""" @ 93 mgd
e 45 mgdl
""""""""" Mg 20 mgdl
""""""""" vitaminB1 13 ng/mL
""""""""" VitaminB12  >1500  pg/mlL
- folicadd 12 ngml

ALT — alanine aminotransferase; AST — aspartate aminotransferase; BUN — blood urea nitrogen; BE — base excess; Ca — serum calcium;
CK - creatine kinase; Cl — serum chloride; CRP — C-reactive protein; eGFR — estimated glomerular filtration rate; Hb — hemoglobin;
HCO," - bicarbonate; K — serum potassium; Mg — serum magnesium; Na — serum sodium; P — serum phosphorous; pCO, — partial
pressure of carbon dioxide; PLT — platelet count; pO, — partial pressure of oxygen; RBC — red blood cell count; WBC — white blood cell

count; y-GTP — y-glutamyl transpeptidase.

hypotrophic state, the supply of sugar is reduced, lipid me-
tabolism is altered, and insulin secretion is decreased [1].
However, when dietary sugar is supplied, excessive insulin is
secreted, resulting in rapid glucose metabolism in the cells.
Hypophosphatemia develops because phosphorus is consumed
for energy synthesis. As insulin secretion is stimulated, the cel-
lular uptake of potassium and magnesium also increases rap-
idly. Consequently, hypokalemia and hypomagnesemia may
worsen, leading to potentially fatal arrhythmias.

With the onset of RFS, the cardiovascular, respiratory, neuro-
logical, and hematological systems may be affected which can
lead to multiple organ failure and death in the most severe
cases [1]. In particular, cardiac disease has been reported to
cause Torsades de pointes, with marked QT prolongation and
ventricular tachyarrhythmias in several cases [6,7]. The patient
involved in our report also experienced QT prolongation, sug-
gesting a similar mechanism leading to pulseless VT.
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In cases of refractory arrhythmias that are difficult to control
with pharmacological therapy, as in the present case, ventricu-
lar overdrive pacing can be considered as a non-pharmacolog-
ical treatment [8]. It has been reported that continuous pacing
at heart rates above self-regulation reduces the heterogeneity
of the refractory period and suppresses abnormal automat-
ic capacity and extrasystoles that trigger ventricular tachy-
cardia and ventricular fibrillation [8]. Our patient was treated
with electrolyte correction, but since QT prolongation did not
improve and her circulation was stable, ventricular overdrive
pacing was performed based on poor control on pharmaco-
logic therapy. In this case, pacing at 70 beats/min complete-
ly suppressed the arrhythmia, and QT prolongation improved
approximately 1 day after pacing was initiated.

The NICE guidelines state that energy input should be started
at a maximum of 5 kcal/kg/day and increased slowly to reach
the maximum level by 4 to 7 days to avoid RFS in patients with
a BMI <14 kg/m? or those who have had little or no nutrition for
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Parameters Admission 8h 29h 34h 48h 72h 96 h 216 h
QTc 0.442 0.528 0.439 0.419 0.520 0.473 0.459 0.421
Serum sodium 145 147 140 143 143 143 143 143
Serum magnesium 2.0 18 2.7 3.1 2.7 3.1 22
Serum phosphate 45 3.5 1.8 1.7 18 1.7 17
Serum potassium 29 32 28 3.8 4.4 38 4.4 4.7
Temporary pacemekar 40h | [72h
Magnesium sulfate (g) 24h [05IV JO5IV 2.0/day | 48h
Phosphate (mEq/day) ah 40 ] 60 | 40 |
Potassium (mEq/day) 2h | 55 | 100 | 50 |
Fursultiamine (mg/day) Admission | 1500 | 1000 | 500 ]
Total energy (keal/day) 19h] 280 | 560 [ 760 ] 1000 [ 1200 |

Figure 1. Summary of parameters and the 12-lead electrocardiographs during the patient’s clinical course. IV — intravenous.

Figure 2. (A) Upper gastrointestinal endoscopy showing a hiatal hernia with severe reflux esophagitis on day 3 of hospitalization.
(B) Upper gastrointestinal endoscopy showing a hiatal hernia with severe reflux esophagitis on day 19 of hospitalization.
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Figure 3. (A) An episode of pulseless ventricular tachycardia (arrow, indicating abnormal electrocardiogram findings) with marked
QTc prolongation developed 29 h after the administration of parenteral nutrition at a rate of 280 kcal/day (8.7 kcal/kg/day).
(B) The 12-lead electrocardiogram on the second day after admission.
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more than 15 days [2]. However, there is no definitive recom-
mendation for daily caloric intake in RFS. As our patient had a
low BMI (16.5 kg/m?) and had not eaten well for 3 weeks due
to vomiting, parenteral nutrition was started at <10 kcal/kg/day.
However, the patient developed RFS at this energy level. After
stabilization of the patient’s cardiac condition, we increased
her nutrition gradually by 200 kcal/day. Based on the NICE
guidelines and our report, nutritional supplementation should
be started at 5 kcal/kg/day for patients at a high risk of RFS.

Because our patient was unconscious at the time of hospital
admission, we administered fursultiamine at an early stage in
consideration of the potential onset of Wernicke’s encepha-
lopathy. Fursultiamine is a vitamin B, derivative used as a co-
enzyme in glucose metabolism. In situations in which rapid
glucose metabolism occurs, such as in RFS, a large amount of
fursultiamine is used [9]. The patient’s serum vitamin B, lev-
el upon admission was low, at 13 ng/mL (reference values:
24-66 ng/mL), indicating that fursultiamine supplementation
was necessary. However, there is currently no clear recommen-
dation for the dose and duration of fursultiamine administra-
tion, rendering this a topic for further study.

Young patients with anorexia nervosa without organic disease
are at high risk for refeeding syndrome and are often given at-
tention, but it is not recognized in elderly patients with under-
lying disease, such as the present case, and may be missed [3].
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It has been reported that malnourished patients with inflam-
matory bowel disease, liver cirrhosis, and chronic intestinal
insufficiency and patients who have undergone endoscopic
gastrostomy due to long-term dysphagia are at higher risk of
RFS in gastroenterology practice [10]. Nutritional therapy for
patients with gastrointestinal complications, not only in this
case, should be started at a low dose in accordance with NICE
guidelines to prevent the development of RFS.

Conclusions

We report a case of successful resuscitation of cardiac arrest
after RFS associated with hiatal hernia. Patients with gastro-
intestinal complications are more likely to have inadequate
food intake and be undernourished on admission, so nutri-
tional therapy should be started at a low dose according to
NICE guidelines. Treatment with a temporary pacemaker may
be implemented in cases of RFS with arrhythmia including QTc
prolongation. Additionally, over-pacing may be an alternative
option to prevent lethal arrhythmia.
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