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etogenic diet is a popular mode of treatment for weight loss, diabetes and seizures, which must be followed under medical

supervision. This brief communication reviews literature related to the pro-arrhythmogenicity of the ketogenic diet. Modern ketogenic

diet, followed with attention to electrolyte and mineral balance, is safe, and is not associated with arrhythmias. However, electrocardio
vigilance is required while initiating and continuing ketogenic diet.
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TOUCH MEDICAL MEDIA

The ketogenic diet is experiencing a resurgence in endocrine and metabolic circles, and its
use has become popular in recent years.” This encouraging trend stems from two reasons: the
ever-increasing burden of the obesity and diabetes pandemics, as well as the lack of results
with existing, conventional weight-loss therapy. Both obesity and diabetes are associated with
cardiovascular disease. As part of the metabolic syndrome,? these, and other cardiovascular risk
factors, need to be handled in a comprehensive manner. This awareness has led to cardiovascular
outcome trials being made mandatory for the development of glucose-lowering medication.?

Cardiac benefits

Some concerns have been raised regarding the cardiovascular safety of non-pharmacological
weight-lowering interventions such as restricted diets.* The ketogenic diet, too, has been the
subject of various safety reviews in the past.>¢

Ketogenic diet is known to improve cardiovascular risk factors such as weight, glycaemia and
lipids. Studies in athletes and in obese persons have shown the maintenance of exercise capacity,
after adaptation to a ketogenic source of energy’? Apart from the improvement in traditional
parameters, a reduction in sympathetic activity and natriuresis have also been reported with
ketogenic diet.? These mechanisms, also, may lead to improvement in cardiac parameters.

Cardiac concern

Paradoxically, however, cardiac complications have been reported in children and adolescents on
ketogenic diet. A study of 20 children revealed prolonged QT interval (QTc) and cardiac chamber
enlargement in three patients each. A significant correlation between prolonged QTc and both
low-serum bicarbonate and high-beta-hydroxybutyrate was noted. One patient with severe dilated
cardiomyopathy and prolonged QTc normalised when the diet was discontinued.™ Case reports of
sudden cardiac death in adolescents have also been published.” 2 Yet another case report describes
fatality in a 10-year-old child on chronic propofol infusion, who was started on a ketogenic diet.”
The propofol infusion syndrome is characterised by metabolic acidosis, lipaemia, rhabdomyolysis
and myocardial failure. Propofol interferes with fatty acid oxidation, and may prevent a fat-rich diet
from being metabolised. Torsades de pointes has also been reported with ketogenic diet.* These
data suggest the need for enhanced cardiovigilance in persons on ketogenic diet.

Rationale

Various suggestions for the pro-arrhythmogenic effect of ketogenic diet include selenium
deficiency, hypokalaemia and alteration in autonomic nervous system activity. It must also be noted
that reports of sudden cardiac death were frequent in the past, when liquid protein diets were
used.~¢*** Modern ketogenic diets, taken under medical supervision, are safe and well tolerated,
especially from a cardiac and electrocardiac perspective. However, electrocardiac vigilance must
be maintained during such dietary therapy.

Cardiac safety

Some studies, however, have shown no abnormality in duration of P wave and QT interval in children
treated with a ketogenic diet.* In a 6-month trial of 25 drug-resistant children with epilepsy
treated with a ketogenic diet, electrocardiography was performed at baseline and at 6 months into
the ketogenic diet. Heart rate, maximum and minimum P-wave duration, P-wave dispersion, and
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maximum and minimum corrected QT interval and QT dispersion were
manually measured from the 12-lead surface electrocardiogram (ECG).
Minimum and maximum corrected QT and QT dispersion measurements
showed a non-significant increase after 6 months compared with baseline
values. No significant changes were observed in other parameters.™
In a serial study of 27 children aged 6 months to 5 years with refractory
epilepsy, treated with classic ketogenic diet, using a non-fasting gradual
initiation protocol, with supplementation with oral calcium and selenium,
ECGs were obtained at baseline and after 1, 3, 6 and 12 months.
No statistically significant change was noted in the corrected QT interval.
No ST segment changes or dysrhythmias were recorded.™

While these studies restore confidence in the cardiac safety of ketogenic
diet, especially in adults, there is a need for continued vigilance.”

Pragmatic vigilance

The maintenance of optimal fluid electrolyte and mineral status is
the key to the prevention of arrhythmias during ketogenic diet. All
modern ketogenic diets include adequate hydration and sodium

supplementation as a part of their protocol. Micro-nutrient adequacy,
especially of selenium, should also be ensured by supplementation.
Current screening guidelines call for estimation of baseline and
follow-up selenium levels every 3 months during the first year of
ketogenic diet, along with recommended daily allowance of selenium
supplementation (30 mcg/day).™

Since life-threatening arrhythmias may be a reflection of selenium
deficiency, we recommend routine screening of ECG prolongation of QT
or electric instability at baseline and every 3 months. This frequency is
concordant with the guidance related to selenium monitoring. Careful
screening and monitoring of symptoms of arrhythmia must be included
in the medical supervision of ketogenic diet. ECGs should also be carried
out whenever unexplained symptoms occur.

Drugs which may cause QT prolongation or precipitate arrhythmias must
be avoided or taken under close supervision. These simple measures
should help ensure that the benefits of a ketogenic diet are achieved,
while ensuring electrocardiac safety. Q
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