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Introduction 

• The ketogenic diet (KD) needs to be monitored closely and is not 
without side effects. 
 

• Side effects are due to dietary composition and the metabolic 
changes that results from a high fat, low carbohydrate diet. 
 

• Stricter ketogenic dietary therapy (KDT) options are often 
associated with higher incidences of side effects. 
 

• Short-term side effects are well documented . 
 

• Long-term side effects are now more recognised and there is more 
prospective and longitudinal data. 



General 
monitoring  

Seizures  

Ketones 

Growth 

Nutrition  



Seizure Activity  

 

• Difficult to assess from parental reporting  

 

• Rely on feedback from Consultants and Epilepsy 
Nurses  

 

• We ask parents to keep a seizure diary -  trialling 
the Nutricia ‘my keto diary’ 

 

 



Ketones 
 

At BRHC we monitor blood ketones: 

• During 3 month trial/dietary changes: test ketones and blood 
glucose levels twice daily (morning and evening) 

• Once established and stable: test 3 - 4 x per week (at different 
times of day), unless unwell 

 

Urine ketones:  

• Only used if needle phobic 

• Not recommended in infants (Van der Louw et al., 2016) 

• Do not accurately identify hyperketosis, urine collection difficult, 
concentration affected by hydration and current ketosis is not 
reflected (Brooke et al., 2016) 

 

 



Nutritional Intake 

Diet/Enteral feed 

• Regular reviews in clinic 

• Check for macro and micronutrient deficiencies 

• Diet prescription - monitored and adjusted based on 
evaluation of growth, activity level, ketosis and 
seizure control 

 

Fluid 

• Recommendation given (normal fluid requirements) 

• Minimise the risk of renal stones (Wirrell, 2008) and 
constipation. 



Anthropometry  

KD Initiation 

• Growth history 

• Baseline weight, height, HC/BMI if appropriate 

• Alternative measurements for non ambulatory patients  (Bell and 
Davies, 2006) 

• Weekly weights until stable 

 

Once established and stable 

• Weight and height at clinic every 3-6 months depending on length 
of time on KDT 

 
Please 

contact  us if 
you have any 

concerns  

 



Monitoring 
for side 
effects   

  

Gastrointestinal (GI) 

Cardiovascular  

Biochemistry 

Renal 

Orthopaedic  



Side Effects  

(Kang et al, 
2004)  

 

 

 

 % of patients 

Early onset Late onset Early and late 

Gastrointestinal discomfort 38.7 27.9 10.1 

Hypertriglyceridemia 27.1 20.2 11.6 

Hypercholesterolemia 14.7 19.4 2.3 

Raised urate 26.4 7.8  

Hypoglycaemia 7.0 0.8 0.8 

Hypoproteinaemia 5.5 3.9 

Hypomagnesemia 4.7 10.9 

Hyponatremia 4.7 

Hepatitis 2.3 5.4 

Acute pancreatitis 0.8 

Metabolic acidosis 0.8 

Osteopenia 14.7 

Renal stone 3.1 

Hydro nephrosis 0.8 

Iron‐deficiency 1.6 

Carnitine deficiency  1.6 

Cardiomyopathy 0.8 
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Gastrointestinal (GI)  

Gastro‐oesophageal reflux (GOR)  

• Common, especially if tube fed  

• Can be exacerbated by the high fat content of KDT 

Possible management 

• Proton pump inhibitors (Kossoff et al., 2018)   

• Feeding methods, e.g. pump‐assisted feeds or jejunal feeding 

 

Vomiting  

• Commonly associated with medium chain triglyceride s (MCT) in orally fed 
children (Neal et al., 2009)  

Possible management: 

• Gradual introduction of MCT / reduction in MCT 



GI cont. 

Constipation  

• Common (especially with the classical KD) 

• Review management prior to commencing KDT to  avoid side 
effects such as discomfort and a possible increase in seizure 
activity (Moezi et al., 2015) 

 

Possible management: 

• Higher fibre vegetables / fibre supplement  

• Sufficient fluids (NICE, 2010)  

• If necessary, carbohydrate-free laxatives e.g., Movicol  

• MCT? 



Cardiovascular cont.  

• Hyperlipidaemia has been reported in children but atherosclerotic and 
inflammatory risk is unclear (Groesbeck et al., 2006; Dahlin et al., 2007; 
Nizamuddin et al ., 2008; Liu et al ., 2013; Zamani et al ., 2016).  

 

• Doksoz et al. ( 2015) noted no alteration in carotid intima media 
thickness (up to 12 months). 

 

• Other studies have shown local and systemic arterial stiffness and 
hyperlipidaemia (Coppola et al., 2014; Kapetanakis et al., 2014). 

 

•  A 10-year follow-up did not identify cardiovascular risks of dietary 
treatment for Glut1D (Heussinger et al., 2018). 

 

 

 



Cardiovascular  

• Fasting cholesterol and triglyceride levels typically rise short-term 
but often return to baseline after 9–12 months (Kwiterovich et al., 
2003; Groesbeck et al., 2006). 

 

• Raised total cholesterol and LDL cholesterol is not necessarily an 
indication to stop KDT, but requires close monitoring. 

 

Possible management : 

• Alternative fat sources, e.g. polyunsaturated fats, MCT in place of 
LCT 

• Omega‐3 fatty acids ? (Dahlin et al., 2007 ) 



Biochemical Assessment   

• Biochemical assessment is recommended prior to initiating 
and following KDT.  

 

WHY? 

• Screening biochemical tests rule out primary carnitine 
deficiencies and β-oxidation defects 

• Risk of vitamin and mineral deficiencies (Christodoulides et al., 
2012; Zupec-Kania, 2003) 

• Monitor for side effects  

• Helpful to have a baseline 



Pre KDT 

o Complete blood count with platelets 
o Electrolytes to include serum 

bicarbonate, total protein, calcium 
o Serum liver and renal profiles 

(including albumin, blood urea 
nitrogen, creatinine)  

o Fasting lipid profile 
o Serum acyl carnitine profile  
o Vitamin D level  
o Urinalysis  
o Urine organic acids (if diagnosis 

unclear)  
o Serum amino acids (if diagnosis 

unclear) 

Follow up 

o Complete blood count with platelets 
o Electrolytes to include serum 

bicarbonate, total protein, calcium 
o Serum liver and renal profiles (including 

albumin, blood urea nitrogen, creatinine)  
o Fasting lipid values 
o Free and total carnitine  
o Vitamin D level  
o Urinalysis  
o Selenium level  
Optional: 
o Urine calcium creatinine ratio 
o Zinc, copper levels 

 
International Recommendations  

 

(Kossoff et al., 2018) 



Pre KD, 3 
months, 6 
months and 6 
monthly 
thereafter (12, 
18 and 24 
months) 

 
BRHC 



Current Practice 

Ketogenic Dietitians Research Network (KDRN)  

 

 



Discussion  

• No treatments is without side effects.  

• Considerations should be made when evaluating side effects. 

 

1. Is the side effect truly due to the KD or perhaps a result of the 
underlying disorder?  

2. Is the side effect transient and could disappear once the KD is 
discontinued or adjusted?  

3. Are there true risks of using the KD that must be weighed against 
the benefits and reassessed periodically during the treatment?  

4. The strong seizure reducing effect of the KD should not detract 
from monitoring when it is needed. 

Bergqvist, 2012 



Conclusion  

• Appropriate monitoring is essential for safety and to achieve 
optimum outcomes. 

 

• Common early onset side effects e.g., constipation and vomiting 
can be managed easily. 

 

• With more requests for patients to stay on KDT for longer, possible 
long term side effects need to be monitored for closely e.g., renal 
stones, dyslipidaemia, reduced bone density and poor growth. 

 

• Risk-benefit assessment should take place periodically, particularly 
in children who remain on this treatment longer than 2 years. 
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