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Objectives 
 Introduction of Intermittent Fasting Dietary Approach 
 Evidence review on Intermittent Fasting Dietary Approach 

 Application challenges and Limitations 
 



Intermittent Fasting (IF) 
 Involves normal/near normal daily caloric intake with the use of short-period, 
strict calorie restriction 
 Timing focus 

 Gained popularity in recent years 
 Less specific on food choices, i.e. no particular “assigned foods” that one must 
consume, typically no food group exclusion  
 Different variations that suit different lifestyles 
 Strong community support due to flexibility and popularity  

 
 



Intermittent Fasting – How is it Done? 

 Time Restricted Feeding Protocol 
 Time spent fasting/ hours duration with daily 
calories consumed  

 16:8 (popular among individuals new to IF) 

 18:6  

 20:4 (most restrictive in timing) 

 Usually no particular caloric requirement or goal 

 Fast window typically set at night time  

2 Basic Varieties: Time Restricted Feeding & 24-hour Fasting Period Protocols  

Image credit: Google photo search 
 



 
Intermittent Fasting – How is it Done? 
 

 
 
 
 
24-hour Fasting Period Protocol 
 
As known as Alternate Day Fasting 
24-hour “fast” followed by 24-hour  
eating period 
 
Done several times a week 
 
“Fast Day” caloric requirement usually  
set, e.g. 400-600kcal intake, or a 
minimum of 75% reduction from a 
typical day at baseline 
 
 

 
 
 
 

Popular Variation: 5:2 Protocol  
(Fast for 2 days of the week) 

Image credit: Google photo search 



Intermittent Fasting –  
Proposed Mechanisms  

 Ketogenic State 
   body undergoes metabolic switching from Glucose to Ketones & Fatty Acids as 
main source of fuel, i.e. Glucose-Ketone Switchover 

   thus affecting bio-transformation of lipids ->reduction of fat mass, decrease in 
levels and sizes of Triglycerides and LDL 
    leading to body weight reduction and risk reduction in developing coronary 
heart disease 
 

  

Dong TA, Sandesara PB, Dhinsa DS et al. Intermittent fasting: A heart healthy dietary pattern. The American Journal of 
Medicine. 2020 Aug;133(8):901-907. doi: 10.1016/j.amjmed.2020.03.030.  



Intermittent Fasting –  
Proposed Mechanisms  

Circardian Rhythm Theory  

    Human physiologic processes occur at most advantageous time as dictated by 
evolution 

    Fasting probably allows optimization of our organs’ functioning 
    Prediction: fasting at proper time of the day may sync with circadian rhythm 
and thus promote health   

Oxydative Stress Hypothesis    

   Decreased energy intake causes mitochondria to produce fewer radicals and 
thus improve inflammation markers  

     Dong TA, Sandesara PB, Dhinsa DS et al. Intermittent fasting: A heart healthy dietary pattern. The American 
Journal of Medicine. 2020 Aug;133(8):901-907. doi: 10.1016/j.amjmed.2020.03.030.  
 



Intermittent Fasting Evidence Search   
 Literature search: Pubmed, Hospital Authority Hong Kong eKG (e-Knowledge 
Gateway) Database; 2015-2020 

 Keyword search: Intermittent Fasting, Metabolic Syndrome, Cardiovascular   
Outcomes: Weight change; Lipid profile, Blood Pressure, Inflammatory 
Biomarkers, other important factors in the development of CVD  
 RCTS, observation studies as well as review articles 

 Limit to human trials  

 Includes studies (2011 – 2020) quoted from review articles  



 

Intermittent Fasting vs Continuous 
Calorie Restriction (short-term RCT)  

Kunduraci, YE, & Ozebek, H. Does the energy restriction intermittent fasting diet alleviate metabolic syndrome 
biomarkers? A randomized controlled trial. Nutrients. 2020 Oct 21;12(10):3213. doi: 10.3390/nu12103213. 



Intermittent Fasting vs Continuous 
Calorie Restriction (short-term RCT) 
 12 weeks trial, 70 subjects (65 completed) 

18 – 65 years old 

BMI ≥ 27 

Dx of metabolic syndrome (IDF 2005/NCEP-ATP III) 

Several exclusion criteria 

Primary outcomes: BMI, waist/hip ratio, BP, cholesterol profile (HDL/LDL/TG), 
fasting glucose, fasting insulin, insulin resistance  

Randomized into 2 groups: Continuous Energy Restriction (CER) and 
Intermittent Energy Restriction (IER) groups 

 



Intermittent Fasting vs Continuous 
Calorie Restriction (short-term RCT) 
 

IER Group 
• Daily 16 hours fasting 

period (only 
water/calorie-free 
drinks allowed) 
 

• 25% energy reduction 
diet during the 8-hour 
feed period 

CER Group 
• 25% reduction from 

habitual energy intake  

IER 
Intermittent Energy 
Restriction 
 
CER 
Continuous Energy 
Restriction 

12-week Intervention Period 
Meetings with dietitian at baseline, weeks 4, 8, 12 
No physical activity recommendation given  
 



Baseline Characteristics 

Overweight 
individuals with 
mean age 40s with 
Metabolic Syndrome 

Kunduraci, YE, & Ozebek, H. Does the energy restriction intermittent fasting diet alleviate metabolic syndrome biomarkers? A randomized 
controlled trial. Nutrients. 2020 Oct 21;12(10):3213. doi: 10.3390/nu12103213. 



Outcomes 



Intermittent Fasting vs Continuous 
Calorie Restriction (short-term RCT) 

Mean body weight loss: IER group (8.32%+/-0.64%) and CER group (6.42%+/-0.64%)  

Mean body fat reduction: IER group (5.5kg) and CER group (4kg) 

Systolic & diastolic blood pressure, LDL, TC, TG, fasting glucose, HOMA-IR, HbA1C had 
statistically significant decrease in both groups; HDL almost similar between the two 
groups; no inter-group differences in these changes 

Insulin decreased only in the continuous calorie restriction group significantly  

No significant differences were observed in metabolic syndrome biomarkers between 
the two groups  

No macronutrients and fiber intake deficiencies in IER group  
 

 

 

 

 



Intermittent Fasting vs Continuous 
Calorie Restriction (12-month RCT) 

 100 subjects (69 completed) 

 3 Groups: Alternate-Day Fasting 
(ADF),Daily Calorie Restriction 
(DCR), Control Groups 

 18-65 years old  

 BMI 25-39.9 (mean 34) 

 Several exclusion criteria 

Trepanowski JF, Kroeger CM, Barnosky A et al. Effect of alternate-day fasting on weight loss, weight maintenance, and cardioprotection 
among metabolically healthy obese adults: A randomized clinical trial. JAMA Internal Medicine. 2017 Jul 1;177(7):930-938.  



Intermittent Fasting (12-month RCT)  
Intervention:  
6-month “weight loss phase” (all meals provided at months 1- 3, dietary counseling at months 
4 - 6) 

 
 
 
 
 

Alternate Day Fasting Group 

• 25% energy needs on fast 
days (taken as lunch) 

• 125% energy needs on 
alternating feast days 

Calorie Restriction Group 

• 75% energy intake everyday, 
split between 3 meals  

Control 

• Usual energy intake (no 
intervention) 

Alternate Day Fasting Group 

• 50% energy needs on fast 
days (taken as lunch) 

• 150% energy needs on 
alternating feast days 

Calorie Restriction Group 

• 100% energy intake 
everyday, split between 3 
meals  

Control 

• Usual energy intake (no 
intervention) 

Followed by 6-month “weight maintenance phase” (no meals provided, had 
dietary counseling, received personalized energy targets)  



Intermittent Fasting (12-month RCT) 
Outcomes  
Total Weight Loss: ADF group (-6%; 95%CI, -8.5% to -3.6%), DCR group (-5.3%; 
95%CI, -7.6% to -3%), relative to control; no significant difference between the 
intervention groups 

No significant differences between the intervention groups: BP, heart rate, 
Triglycerides, fasting glucose, fasting mean HDL, C-reactive protein, 
Homocysteine concentrations (at 6 & 12 month) 

Weight regain from months 6 to 12 (−0.8%; 95% CI, −3.2% to 1.7%) was not 
significantly different between the ADF group and the DCR group 

weight regain from months 6 to 12 was not significantly different between the 
ADF group and controls (0.8%; 95% CI, −1.8% to 3.3%), or the DCR group and 
controls (1.5%; 95% CI, −0.8% to 3.9%) 

 

 



Intermittent Fasting (12-month RCT) 
Outcomes   
Total cholesterol levels were not significantly different between the groups at 
month 6 & 12 
 
LDL cholesterol levels significantly increased in the ADF group (11.5mg/dL) relative 
to DCR group 
 
No significant differences in glucoregulatory and inflammatory factors (fasting 
plasma glucose, fasting insulin, high-sensitivity C-reactive protein, homocysteine) 
between the intervention groups, or relative to control 

 
BP was not significantly different between the intervention groups, or relative to 
controls, at month 6 or 12 

 
 

 
 
 
 



Intermittent Fasting (12-month RCT) 
Outcomes  

Alternate-Day Fasting Group had greater caloric intake deviation from the 
prescribed calorie goal: ate more than prescribed calories on fast days, less than 
prescribed calories on feast days  
 
Daily Calorie Restriction group generally met the prescribed energy goal  



Literature Review  

Comparing outcomes of 
4-week to 12-week IF 
trials on overweight or 
obese/ HT/ Ramadan 
subjects 
 

Malinowski B., Zalewska K., W˛esierska  A et al. Intermittent fasting in cardiovascular disorders – An overview. Nutrients. 2019 Mar 
20;11(3):673. doi: 10.3390/nu11030673. 



Literature Review  

 
 

 4 out of 7 trials showed 
improvement in lipid 
profile  
(lowered TC, LDL, TG; 
increased HDL levels)   



Literature Review  

3 out of 6 trials observed 
improvements in various 
inflammatory markers, 
namely, CRP, Leptin,IL6, 
TNFα, Adiponectin 



Literature Review  

3 out of 6 trials 
showed 
statistically 
significant blood 
pressure 
improvements  



Literature Review  

Dong, TA., Sandesara PB, Dhinsa DS et al. Intermittent fasting: A heart healthy dietary pattern. The American 
Journal of Medicine. 2020 Aug;133(8):901-907. doi: 10.1016/j.amjmed.2020.03.030.  
  
 



Literature Review  
The Effect of Intermittent Fasting after a Cardiovascular Event 
 
Human data is sparse regarding intermittent fasting after a cardiovascular event  
 
In observational studies, Muslims with history of ischemic cardiomyopathy have 
decreased incidence of acute decompensated heart failure during Ramadan (Salim 
et al, 2013)  
 
Meta-analysis comparing 2 studies, 648 patients, with coronary artery disease; 
underwent 1 monthly 1-day religious fast and observed lower risk for coronary heart 
disease (Horne et al, 2012) 



AHA Scientific Statement on Meal Timing & 
Frequency (2017) 

“…There is evidence that both alternate-day fasting and periodic fasting may be 
effective for weight loss, although there are no data that indicate whether the 
weight loss can be sustained long term. In addition, both eating patterns may be 
useful for lowering triglyceride concentrations but have little or no effect on total, 
LDL, or HDL cholesterol concentrations. These protocols may also be beneficial 
for lowering blood pressure, but a minimum weight loss of 6% may be required to 
see an effect. Intermittent fasting may also be effective for decreasing fasting 
insulin and IR, but fasting glucose remains largely unchanged. Future work in this 
area should aim to examine whether these effects still persist in longer-term (>52 
weeks) randomized, controlled trials.” 

 



Considerations in Implementing IF: 
Possible Adverse Effects 

  

 
 Severe hypoglycemia for individuals at risk of hypoglycemia/ reactive 

hypoglycemia 
 Risks of fall and fracture associated with fluctuating glucose concentration 

especially in elderly  
 Excessive restriction may lead to dysregulation of hormone management 
 Cardiovascular event in the presence of hypoglycemia  
 Suboptimal nutrient intake (micronutrients)   
 Initial dizziness  
 In prolonged fasting period, potential accumulation of keto acids leading to 

ketoacidosis/ metabolic arthritis  
 
 



Considerations in Implementing IF:  
Practical Limitations 
Serious considerations in safely implementing in patients with multiple risk factors/ 
post-cardiovascular events  
 
Dieters with clinical conditions require close clinical monitoring 
 
Abundance of misconceptions/ false information  

 
 
 



Considerations in Implementing IF: 
To What Extent Are People Taking?  
600 calories “Fast Day” Menu A 
 Meal Food choices Energy (kcal)  

Morning 
time 

black coffee/ tea 3-4 
cups 

0-20 

Afternoon 
snack 

fresh fruit 1 small piece  
sugar-free mints  

50-80 
10-20 

Dinner instant noodles 1 large 
pack 
 

450 

~550kcal 
Low micronutrient 
Profile  



Considerations in Implementing IF: 
To What Extent Are People Taking?  
600 calories “Fast Day” Menu B 
 Meal Food Choices Energy (kcal) 

Breakfast Skim milk/ unsweetened calcium fortified soy milk ½ cup 
Oatmeal ½ bowl (25g dry oat) 

 
140 

Snack Fresh fruit 1 small piece 50-80 
Lunch  Konjac noodles with 1oz protein (lean meat/fish) 

Cooked mixed vegetables 1 cups  
60-80 
40 

Snack tomato, cucumber, kale, okra salad 1 cup with lemon 
juice/vinegar as dressing  

15-20 
 
 

Dinner Steamed soft tofu 3oz with light sesame dressing 
Mixed vegetables soup 1 cup 
Grilled corn 1 ear/ steamed yam 1 small piece (1/2cup) 

80 
80 
100 

Beverages Water 8-10 cups, coffee/ tea in moderation 0-20 

~600kcal, 
Better 
micronutrient 
profile  



Limitations and Outstanding Questions 
• Majority of Intermittent Fasting trials were up to 12-month trial period 
• Effectiveness and sustainability in long term  
• Whether positive effects seen affect all populations similarly 
• Whether positive effects reverse as diet return to normal 
• Whether time-restricted fasting protocol involuntarily lead to significant decrease 

in caloric intake 
  



Conclusion 

 
 
 

Intermittent Fasting can potentially lead to 3-7% loss of body weight, and lowered risks of 
cardiovascular events by reducing the risk-related biomarkers, according to clinical trials on 
overweight individuals for up to 12-month trial period.  
 
While outcomes of Intermittent Fasting diet are mostly comparable to Continuous Calorie 
Restriction diet (in terms of change of body weight, lipid profile, blood pressure, inflammatory 
biomarkers), according to some short-term RCTs and literature reviews; many of these studies 
were conducted on otherwise metabolically healthy overweight/obese individuals.  
 
However, Intermittent Fasting could lead to serious adverse events when implemented 
exceedingly.  
 
Individuals with certain health conditions may pose themselves at high risk of adverse events 
by following Intermittent Fasting diet. 
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