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Vagus Nerve Stimulation (VNS)

INSTRUCTIONS FOR USE
The following Coverage Policy applies to health benefit plans administered by Cigna Companies. Certain Cigna Companies and/or lines of
business only provide utilization review services to clients and do not make coverage determinations. References to standard benefit plan
language and coverage determinations do not apply to those clients. Coverage Policies are intended to provide guidance in interpreting
certain standard benefit plans administered by Cigna Companies. Please note, the terms of a customer’s particular benefit plan document
[Group Service Agreement, Evidence of Coverage, Certificate of Coverage, Summary Plan Description (SPD) or similar plan document] may
differ significantly from the standard benefit plans upon which these Coverage Policies are based. For example, a customer’s benefit plan
document may contain a specific exclusion related to a topic addressed in a Coverage Policy. In the event of a conflict, a customer’s benefit
plan document always supersedes the information in the Coverage Policies. In the absence of a controlling federal or state coverage
mandate, benefits are ultimately determined by the terms of the applicable benefit plan document. Coverage determinations in each specific
instance require consideration of 1) the terms of the applicable benefit plan document in effect on the date of service; 2) any applicable
laws/regulations; 3) any relevant collateral source materials including Coverage Policies and; 4) the specific facts of the particular
situation. Each coverage request should be reviewed on its own merits. Medical directors are expected to exercise clinical judgment and
have discretion in making individual coverage determinations. Coverage Policies relate exclusively to the administration of health benefit
plans. Coverage Policies are not recommendations for treatment and should never be used as treatment guidelines. In certain markets,
delegated vendor guidelines may be used to support medical necessity and other coverage determinations.

Overview
This Coverage Policy addresses the ketogenic diet for the treatment of intractable (e.g., medically refractory,
drug-resistant) epilepsy and select inborn errors of metabolism.

Coverage Policy
Inpatient hospitalization for the initiation of a ketogenic diet is considered medically necessary for ANY
of the following:
•
•
•

management of intractable (e.g., medically refractory, drug-resistant) epilepsy in individuals under age
19 when there is documented failure of, contraindications to, or intolerance of antiepileptic medication
(i.e., polytherapy)
pyruvate dehydrogenase complex deficiency (PDCD)
glucose transporter protein deficiency
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Epilepsy is a chronic disorder characterized by recurrent seizures. Antiepileptic drugs (AEDs) are the first-line
treatment for epilepsy. Other treatment options for epilepsy include vagus nerve stimulation and surgical
resection. Patients with epilepsy whose seizures do not respond to antiseizure drug therapy are considered to
have drug-resistant epilepsy (DRE). Drug resistant epilepsy is also referred to as intractable, medically
refractory, or pharmacoresistant epilepsy. Patients with DRE are those who have failed at least two fair trials of
appropriate medications. (Mikati and Tchapyjnikov, 2020; Sirven, 2020; Wolf and McGoldrick, 2006; Sheth, et al.,
2002).
The ketogenic diet is a high-fat, low-carbohydrate, low-protein diet that has been used in the treatment of
patients with epilepsy that does not successfully respond to antiseizure drug therapy. The composition of this
diet induces ketosis, a physiological state in which fatty acids and ketones are used as the primary source of
energy. The exact mechanism by which the diet obtains seizure control is unknown. Dehydration and acidosis, in
addition to ketosis, appear to play a role.
Certain inborn errors of metabolism, such as the glucose transporter protein deficiency syndrome (Glut1-DS) and
pyruvate dehydrogenase complex deficiency (PDCD) have also been treated with the ketogenic diet. Glut1-DS is
caused by impaired glucose transport into the brain resulting in an epileptic encephalopathy, developmental
delay, and a complex motor disorder. In Glut1-DS, a ketogenic diet provides ketones as an alternative fuel to the
brain and effectively controls seizures (Kossoff, 2021; Klepper, et al., 2005). PDCD is a rare disorder of
carbohydrate metabolism and is characterized by an inability to metabolize pyruvate for energy production within
the body. Tissues that require the greatest amounts of oxygen (e.g., brain) are most sensitive to deficiencies in
the PDC. While ketogenic diets for the treatment of PDCD have yielded variable success rates, this type of diet
along with thiamine, is the primary therapy for infants with this condition (Nordli, et al., 2001).
The ketogenic diet is most commonly initiated during a three- to five-day hospitalization. Inpatient hospitalization
has been considered important because of potential complications, such as hypoglycemia or other metabolic
problems that may occur during the period of fasting and initial administration of the diet. Fasting begins upon
admission along with a modest fluid restriction until urinary ketones reach 3+ to 4+, as measured by urine
dipsticks. The diet is then started and gradually increased to a full-calorie, ketogenic diet by the fifth day. The diet
ratio, or grams of fat to grams of protein plus carbohydrate, is specifically prescribed for each patient. Most
patients remain on the diet for at least two years, during which time AEDs may be reduced or discontinued.
Potential side effects of this diet include constipation, growth inhibition, kidney stones and, less commonly,
prolonged QT syndrome, cardiomyopathy and bruising. Medical contraindications to the ketogenic diet include
metabolic disorders with defects in fat or ketone metabolism; mitochondrial disorders; and liver or renal disease.
The ketogenic diet is a restrictive medical regimen that requires nutritional counseling, as well as a highly
motivated patient and family, in order to maintain compliance. For optimal administration of the ketogenic diet, an
interdisciplinary program is recommended, including a neurologist, dietician, nurse and social worker. This
dietary method utilizes readily accessible food items, so the patient/family is usually self-sufficient upon
discharge from the hospital setting.
The Atkins diet, which is used for weight reduction, has been evaluated as an alternative to ketogenic diet for the
treatment of intractable epileptic seizures. The Atkins diet is less restrictive than the traditional ketogenic diet in
terms of protein, fluid, and calorie content and also has the ability to induce ketosis (Gaby, 2007). A few small
retrospective and prospective uncontrolled studies (n=14–20) have reported that the diet is effective in reducing
seizure frequency and is well tolerated with few side effects (Kang, et al., 2007; Kossoff, et al. 2006). Sharma et
al. (2013) conducted a randomized controlled trial of 102 children aged 2–14 years who had daily seizures with
appropriate use of at least three anticonvulsant drugs were randomized to receive either the modified Atkins diet
(n=50) or no dietary intervention (n=52) for a period of three months. The percentage of children with > 90%
seizure reduction, and > 50% seizure reduction 52% and 11.5% respectively, was significantly higher in the diet
group (p<0.001). Constipation experienced by those on the diet was the most common adverse event. Although
study results suggest a modified Atkins diet may be effective in reducing seizures in the pediatric population,
larger studies with longer-term data are needed to determine the role of this diet in the treatment of drug
intractable seizures.
Literature Review
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In general, inclusion criteria for reported studies of the effects of ketogenic diets have been children with mixed
seizure type who failed treatment with 2–3 AEDs. These studies demonstrating the safety and effectiveness of
the ketogenic diet have included randomized controlled trials (RCTs) and case series with patient populations
ranging from 48–557 (Lambrechts, et al., 2017; Suo, et al., 2013; Caraballo, et al., 2011; Neal, et al., 2008;
Marsh, et al., 2006; Bergqvist, et al., 2005; Than, et al., 2005; Nordli, et al., 2001). The safety and effectiveness
of the diet have also been assessed in and is supported by a meta-analysis Henderson et al. (2006) and several
systematic reviews (Martin-McGill, et al., 2018; Levy, et al., 2012; Henderson, et al., 2006; Keene, 2006; Levy
and Cooper, 2003; Lefevre and Aronson, 2000).
A Hayes Directory Report reviewed the available evidence (n=17 prospective studies) on the ketogenic diet for
refractory seizures. Studies were found to be consistent and demonstrated a reduction in seizure frequency
significantly for 33%–90% of primarily pediatric patients. Less evidence was found to support the efficacy of
ketogenic diets in adult patients. Complications of the diet included gastrointestinal symptoms, acidosis, and
nutritional deficiency in pediatric patients, menstrual irregularities in women, and impaired concentration in adult
patients. It was summarized that the ketogenic diet is an effective therapy for patients with seizure disorders who
do not respond adequately to AEDs or who have unacceptable side effects from AED treatment (Hayes, 2011;
updated 2015).
Few studies have examined the safety and effectiveness of initiating the ketogenic diet on an outpatient basis. A
case series (n=44) by Vaisleib et al. (2004) reported on patients who had outpatient initiation of the ketogenic
diet. Outcomes were compared to retrospectively to patients (n=21) who were hospitalized for initiation of the
diet. No significant differences were found between the outpatient and inpatient groups regarding seizure control.
There is evidence in the published, peer-reviewed medical to support the safety and effectiveness of the
ketogenic diet. However prospective, randomized controlled trials are needed to determine the role of inpatient
versus outpatient initiation of the diet. The paucity of evidence investigating the efficacy of ketogenic diet in adult
patients with intractable epilepsy is not sufficient to draw conclusions (Hayes, 2019). Despite the lack of robust
evidence, hospitalization for the initiation of the diet is the standard of care due to potential complications
associated with fasting and dehydration in the pediatric population.
Although data supporting the use of the ketogenic diet for pyruvate dehydrogenase complex deficiency (PDCD)
and glucose transporter protein deficiency (Glut1-DS) are based on a very limited number of uncontrolled
studies, the ketogenic diet has been incorporated into the standard of care for the treatment of both conditions
(Klepper, et al., 2005; Weber, et al., 2001).
Professional Societies/Organizations
There is no current statement on the use of a ketogenic diet for seizure disorders from the American Academy of
Neurology (AAN) or The Child Neurology Society (CNS).
Use Outside of the US
The National Institute for Clinical Excellence (NICE) clinical guideline for the management of epilepsy in adults
and children stated that the ketogenic diet has long been used in the treatment of intractable epilepsy in children,
although the exact mechanism of action is unclear. NICE recommends that children and young people with
whose seizures have not responded to the appropriate AEDs be referred to a specialist for consideration of the
use of a ketogenic diet (NICE, 2012; updated 2020).
According to the 2018 updated consensus recommendations on the ketogenic diet for children from the
International Ketogenic Diet Study Group, the diet should be strongly considered in a child who has failed two to
three anticonvulsant drugs and for several epilepsy syndromes. The ketogenic diet is considered the treatment of
choice for two distinct disorders of brain metabolism, GLUT-1 deficiency syndrome and PDHD. It is
recommended that before starting ketogenic diet therapy, that inborn errors of metabolism be considered and
ruled out if there is a clinical suspicion for these disorders. The guidelines also stated that the initiation of
ketogenic diets should be flexible, with fasting and inpatient initiation optional and regular follow-up with labs and
side effect monitoring at each visit (Kossoff, et al., 2018).
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Medicare Coverage Determinations
Contractor

Policy Name/Number

Revision Effective
Date

NCD
No National Coverage Determination found
LCD
No Local Coverage Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.

Coding/Billing Information
Considered Medically Necessary when criteria in the applicable policy statements listed above are met:
CPT®*
Codes

Description
No specific codes

*Current Procedural Terminology (CPT®) ©2020 American Medical Association: Chicago, IL.

References
1. Arya R, Peariso K, Gaínza-Lein M, Harvey J, Bergin A, Brenton JN, et al. Efficacy and safety of
ketogenic diet for treatment of pediatric convulsive refractory status epilepticus. Epilepsy Res. 2018
Aug;144:1-6.
2. Bergqvist AG, Schall JI, Gallagher PR, Cnaan A, Stallings VA. Fasting versus Gradual Initiation of the
Ketogenic Diet: A Prospective, Randomized Clinical Trial of Efficacy. Epilepsia. 2005 Nov;46(11):1810-9.
3. Caraballo R, Vaccarezza M, Cersósimo R, Rios V, Soraru A, Arroyo H, et al. Long-term follow-up of the
ketogenic diet for refractory epilepsy: multicenter Argentinean experience in 216 pediatric patients.
Seizure. 2011 Oct;20(8):640-5.
4. Gaby AR. Natural approaches to epilepsy. Altern Med Rev. 2007 Mar;12(1):9-24.
5. Greene AE, Todorova MT, Seyfried TN. Perspectives on the metabolic management of epilepsy through
dietary reduction of glucose and elevation of ketone bodies. J Neurochem. 2003 Aug;86(3):529-37.
6. Hayes Inc. Hayes Medical Search & Summary. Hospitalization for Initiation of Ketogenic Diet for
Treatment of Refractory Seizures in Children. HAYES, Inc., March 2019.
7. Hayes Inc. Hayes Medical Technology Directory Report. Ketogenic Diet for Refractory Seizure Control.
Lansdale, PA: HAYES, Inc., June 2011. Updated May 2015. Archived 2016.
8. Hemingway C, Freeman JM, Pillas DJ, Pyzik PL. The ketogenic diet: a 3- to 6-year follow-up of 150
children enrolled prospectively. Pediatrics. 2001 Oct;108(4):898-905.
9. Henderson CB, Filloux FM, Alder SC, Lyon JL, Caplin DA. Efficacy of the ketogenic diet as a treatment
option for epilepsy: meta-analysis. J Child Neurol. 2006 Mar;21(3):193-8.
10. Kang HC, Lee HS, You SJ, Kang du C, Ko TS, Kim HD. Use of a modified Atkins diet in intractable
childhood epilepsy. Epilepsia. 2007 Jan;48(1):182-6.
11. Keene DL. A systematic review of the use of the ketogenic diet in childhood epilepsy. Pediatr Neurol.
2006 Jul;35(1):1-5.

Page 4 of 6
Medical Coverage Policy: 0359

12. Klepper J, Scheffer H, Leiendecker B, Gertsen E, Binder S, Leferink M, et al. Seizure control and
acceptance of the ketogenic diet in GLUT1 deficiency syndrome: a 2- to 5-year follow-up of 15 children
enrolled prospectively. Neuropediatrics. 2005 Oct;36(5):302-8.
13. Kossoff, EH. The ketogenic diet and other dietary therapies for the treatment of epilepsy. In: UpToDate,
Nordli Jr DR, Dashe, JF. (Eds), UpToDate, Waltham, MA. Last updated Feb 4, 2021. Accessed April 7,
2021.
14. Kossoff EH, Krauss GL, McGrogan JR, Freeman JM. Efficacy of the Atkins diet as therapy for intractable
epilepsy. Neurology. 2003 Dec 23;61(12):1789-91.
15. Kossoff EH, McGrogan JR, Bluml RM, Pillas DJ, Rubenstein JE, Vining EP. A modified Atkins diet is
effective for the treatment of intractable pediatric epilepsy. Epilepsia. 2006 Feb;47(2):421-4.
16. Kossoff EH, Zupec-Kania BA, Auvin S, Ballaban-Gil KR, Christina Bergqvist AG, Blackford R, et al.
Optimal clinical management of children receiving dietary therapies for epilepsy: Updated
recommendations of the International Ketogenic Diet Study Group. Epilepsia Open. 2018 May
21;3(2):175-192.
17. Kossoff EH, Zupec-Kania BA, Amark PE, Ballaban-Gil KR, Christina Bergqvist AG, Blackford R, et al.
Optimal clinical management of children receiving the ketogenic diet: recommendations of the
International Ketogenic Diet Study Group. Epilepsia. 2009 Feb;50(2):304-17.
18. Lambrechts DA, de Kinderen RJ, Vles JS, de Louw AJ, Aldenkamp AP, Majoie HJ. A randomized
controlled trial of the ketogenic diet in refractory childhood epilepsy. Acta Neurol Scand. 2017
Feb;135(2):231-239.
19. Lefevre F, Aronson N. Ketogenic diet for the treatment of refractory epilepsy in children: a systematic
review of efficacy. Pediatrics. 2000 Apr;105(4):E46.
20. Levy R, Cooper P. Ketogenic diet for epilepsy. Cochrane Database Syst Rev. 2003;(3):CD001903.
21. Levy RG, Cooper PN, Giri P. Ketogenic diet and other dietary treatments for epilepsy. Cochrane
Database Syst Rev. 2012 Mar 14;3:CD001903.
22. Lin A, Turner Z, Doerrer SC, Stanfield A, Kossoff EH. Complications During Ketogenic Diet Initiation:
Prevalence, Treatment, and Influence on Seizure Outcomes. Pediatr Neurol. 2017 Mar;68:35-39.
23. Marsh EB, Freeman JM, Kossoff EH, Vining EP, Rubenstein JE, Pyzik PL, et al. The outcome of children
with intractable seizures: a 3- to 6-year follow-up of 67 children who remained on the ketogenic diet less
than one year. Epilepsia. 2006 Feb;47(2):425-30.
24. Martin-McGill KJ, Jackson CF, Bresnahan R, Levy RG, Cooper PN. Ketogenic diets for drug-resistant
epilepsy. Cochrane Database Syst Rev. 2018 Nov 7;11:CD001903.
25. Mikati MA, Tchapyjnikov D. Seizures in Childhood. In: Kliegman RM, St Geme JW Stanton BF, Blum NJ,
Shah SS, Tasker RC, Wilson KM. Nelson Textbook of Pediatrics, 21th ed. Elsevier; Philadelphia: 2020.
26. Neal EG, Chaffe H, Schwartz RH, Lawson MS, Edwards N, Fitzsimmons G, et al. The ketogenic diet for
the treatment of childhood epilepsy: a randomized controlled trial. Lancet Neurol. 2008 Jun;7(6):500-6.
27. National Institute for Health and Clinical Excellence (NICE). Clinical Guideline 137. The epilepsies: the
diagnosis and management of the epilepsies in adults and children in primary and secondary care.
January 2012. Last updated February 2020. Accessed April 7, 2020. Available at URL address:
http://guidance.nice.org.uk/CG137/Guidance/pdf/English

Page 5 of 6
Medical Coverage Policy: 0359

28. Nordli DR Jr, Kuroda MM, Carroll J, Koenigsberger DY, Hirsch LJ, Bruner HJ, et al. Experience with the
ketogenic diet in infants. Pediatrics. 2001 Jul;108(1):129-33.
29. Sharma S, Sankhyan N, Gulati S, Agarwala A. Use of the modified Atkins diet for treatment of refractory
childhood epilepsy: a randomized controlled trial. Epilepsia. 2013;54(3):481.
30. Sheth RD, Stafstrom CE. Intractable pediatric epilepsy: vagal nerve stimulation and the ketogenic diet.
Neurol Clin. 2002 Nov;20(4):1183-94.
31. Sirven JI. Evaluation and management of drug-resistant epilepsy. In: UpToDate, Garcia P, Dashe, JF.
(Eds), UpToDate, Waltham, MA. Last updated Dec 17, 2020. Accessed April 7, 2021.
32. Suo C, Liao J, Lu X, Fang K, Hu Y, Chen L, et al. Efficacy and safety of the ketogenic diet in Chinese
children. Seizure. 2013 Apr;22(3):174-8.
33. Than KD, Kossoff EH, Rubenstein JE, Pyzik PL, McGrogan JR, Vining EP. Can You Predict an
Immediate, Complete, and Sustained Response to the Ketogenic Diet? Epilepsia. 2005 Apr;46(4):580-2.
34. Vaisleib II, Buchhalter JR, Zupanc ML. Ketogenic diet: outpatient initiation, without fluid, or caloric
restrictions. Pediatr Neurol. 2004 Sep;31(3):198-202.
35. Vining EP, Freeman JM, Ballaban-Gil K, Camfield CS, Camfield PR, Holmes GL, et al. A multicenter
study of the efficacy of the ketogenic diet. Arch Neurol. 1998 Nov;55(11):1433-7.
36. Weber TA, Antognetti MR, Stacpoole PW. Caveats when considering ketogenic diets for the treatment of
pyruvate dehydrogenase complex deficiency. J Pediatr. 2001 Mar;138(3):390-5.
37. Wolf SM, McGoldrick PE. Recognition and management of pediatric seizures. Pediatr Ann. 2006
May;35(5):332-44.

“Cigna Companies” refers to operating subsidiaries of Cigna Corporation. All products and services are provided exclusively by or through
such operating subsidiaries, including Cigna Health and Life Insurance Company, Connecticut General Life Insurance Company, Cigna
Behavioral Health, Inc., Cigna Health Management, Inc., QualCare, Inc., and HMO or service company subsidiaries of Cigna Health
Corporation. The Cigna name, logo, and other Cigna marks are owned by Cigna Intellectual Property, Inc. © 2021 Cigna.

Page 6 of 6
Medical Coverage Policy: 0359

