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Does Technology helps adolescents 
with type 1 diabetes in fasting 

Ramadan ?
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“ O you who believe! Fasting has been 
prescribed to you as it was prescribed to 
those before you so that you attain Taqwa
(self restraint , God Awareness)”

هَايَا يَامَُعَلَيْكُمَُكُتِبََآمَنُواالَّذِينََأيَُّ الصِّ

لَعَلَّكُمَْقَبْلكُِمَْمِنالَّذِينََعَلَىكُتِبََكَمَا

قوُنََ (183)تَتَّ



Ramadan
 Fasting during the month of Ramadan is the fourth

of Islam‟s 5 pillars of faith 

 It  is the ninth month of the Hijri calendar

 Fasting is obligatory for all pubertal Muslims and 
consists of abstaining from eating and drinking 
from dawn to sunset

 Complete fasting what is during the daylight hours 
for one full Lunar month (29-30days(
which last 14- 18 hours depending on the 
geographical location





• Illness – Chronic
• Diabetes

• Those who can not understand the purpose 
of fasting-mentally challenged

• Elderly

• Travelers

• Women during menstruation, pregnancy, 
lactation 

• Pre-pubertal children

Exception from fasting 





Can patients with Diabetes 

Fast  ?



Results of the Epidemiology 
of Diabetes and Ramadan 
1422/2001 (EPIDIAR) study 

OBJECTIVE

• The aim of study was to assess the 
characteristics and care of patients with 
diabetes in countries with a sizable Muslim 
population and to study diabetes features 
during Ramadan and the effect of fasting



• A population-based, retrospective, 
transversal survey conducted in 13 islamic
countries 

• A total of 12,914 patients with diabetes 
were recruited using a stratified sampling 
method, and 12,243 were considered for 
the analysis

• Investigators recruited 1,070 (8.7%) 
patients with type 1 diabetes and 11,173 
(91.3%) patients with type 2 diabetes



Risks associated with fasting in T1DM

• Hypoglycemia:
• 2-4% of mortality in patients with 

T1DM
●More with hypoglycemia unawareness, 
●poor glycemic control and recurrent 

hypoglycemia in the past needing hospitalization

• EPIDIAR study:
●4.7- fold increase in severe hypoglycemia               

( needing hospitalization) in patients with T1DM
●3-14 events /100 people/month

Diabetes Care 2004; 27:2306



Risks associated with fasting in T1DM

•Hyperglycemia

 3 fold increase in severe hyperglycemia with or 
without ketoacidosis in patients with T1DM  (from 5 to 
17 events /100 people/month.

Due to excessive reduction of insulin to prevent 
hypoglycemia, increase intake of food and sugar 
drinks.

Diabetes Care 2004; 27:2306



•Diabetic Ketoacidosis:
• More in patients with poorly controlled diabetes 

before Ramadan
• The risk is increased because of decreased insulin 

dose (assuming that food intake is reduced)
• Risk for dehydration
• Dose reduction in response to acute infection
• However, it remains non-conclusive

● 1.8 % of T1DM patients developed DKA during 
Ramadan, same as non-fasting months

Risks associated with fasting in T1DM

*Diabetes Care 2004; 27:2306
** Abusrewil et al 2003 Jamahiriya Med J; 2:99



Risks associated with fasting in T1DM

• Dehydration and thrombosis:
• Increased incidence of retinal vein occlusion
• However, coronary artery events or stoke were 

not increased in Ramadan
• Limitation of fluid intake can lead to 

dehydration
• Hot and humid climates  increase the risk
• Also, hyperglycemia  osmotic diuresis

fluid and electrolyte imbalance



Diabetes Technology has A huge

impact to help IDDM patients to

normalize their life style !!



New technology in diabetes



Glucose Monitoring

Invasive Vs Non - Invasive



Current various 
glucometers
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 Non invasive sensors ,use a plastic needle containing 
a sensor inserted into the subcutaneous

 Enzymatic sensors using Glucose Oxidase are the 

currently used sensing systems

 Various types/ various companies

 They are replaced every 7 days and require calibration 
2-3 times daily with SMBG

 FGMS (free style – Libre) by Abbott , not continuous 
but has advantages of 14 days sensor and no 
calibration, with cheapest price among all other non 
invasive sensors 

Non invasive Glucose 
Monitoring



Interstitial Fluid Glucose 

Measurement

Interstitial fluid glucose (G2) is almost always 
comparable with blood glucose (G1)



 Glucose in the interstitial fluid hits the sensor 
causing an glucose-oxidation reaction to occur

How Does CGM Work?



Availability of various CGMS



Abbott Freestyle Navigator®

http://www.childrenwithdiabetes.com/gifs/MonicaNavTra.jpg


Limitations  of CGMS

 Interference with glucose readings by sensor can 
occur with certain substances

 - i.e.gluthatione, ascorbic acid,  uric acid, salicylates 

 Lag-time for up to 15 minutes when glucose changes 
rapidly

 (MARD = mean average reading 
deviations) 
 Overall percentage of error – near 15%

 Guardian REAL-Time – 17%

 DexCom - 11-16%

 Navigator                       12-14%

*  E. Cenzic, MD and William tamboriane, MD. A Tale of Two Compartments: Interstitial Versus Blood Glucose Monitoring. DIABETES 

TECHNOLOGY & THERAPEUTICS. Volume 11, September 2009.



 Non invasive technology could provide consequence 

better glycemic control by continuous observation of 

glucose reading by participants and parents.

How could non invasive technology 
be useful in fasting Ramadan ?

 Non invasive technology could help diabetic patients to 
fast in a safer manner, as it has the capability to show 
changes in glucose levels at any time throughout the 
day and night.



Insulin Pump Technology & 

Ramadan



Insulin Pump Therapy: Present



Sensor Augmented Pump





Sensor Augmented Insulin Pumps

(SAP)

Animas Vibe system
)

Medtronic MiniMed 530G 
system



„SMARTGUARDTM TECHNOLOGY PROVIDES ADVANCED 

PROTECTION AGAINST  HYPOGLYCEMIA  (AUTO 

SUSPENSION & AUTO-RESUME OF INSULIN) 



Bionic Pancreas – the iLet

Dual Chamber pump  (Glucagon and 

Insulin Reservoir) 

http://sites.bu.edu/bionicpancreas/about-us/the-bionic-pancreas-ilet/

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMDkjK-9hMcCFYnMgAodF8IO3w&url=http://sites.bu.edu/bionicpancreas/about-us/the-bionic-pancreas-ilet/&ei=cfK6VYDoGYmZgwSXhLv4DQ&psig=AFQjCNGOgkgT900Xm2TB7juM635zh4ltAg&ust=1438401436997883


Ilet –”Bionic Pancreas”



Counter regulatory delivery 



Breaking News: FDA Approves the MiniMed 670G

System, World’s First Hybrid Closed Loop System

September 28, 2016 



 “hybrid-closed loop” system 
with Enlite 3 CGM sensor 
 Software automatically 

increases/decreases insulin 
delivery to target a blood 
glucose of 120 mg/dl
 Give bolus for meals 
 Notify - exercise

Medtronic’s 670G



Resently published research 
regarding FGMS
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Abstract
OBJECTIVES:

 To assess the benefit of using the flash glucose 

monitoring system (FGMS) in children and 

adolescents with type 1 diabetes mellitus 

(T1DM) during Ramadan fasting.



Methods: 
 A prospective pilot study of 51 participants visited 

the pediatric diabetes clinic at King Abdulaziz
University Hospital, Jeddah, Kingdom of Saudi 
Arabia from between June until and July 2016. 

 The FreeStyle® Libre™ FGMS (Abbott Diabetes 
Care, Alameda, CA, USA) was used. 

 Hypoglycemia was defined as glucose values of 
less than 70 mg/dL, 

 hyperglycemia as glucose values of more than 150 
mg/dL for all participants based on our institute's 
protocol.



Glucose readings the day representing its variability among the 
accepted target range :



Results: 
 Participants were able to fast for 67.0% of the total days eligible 

for fasting, whereas they did not fast on 33% of the days due to 
either 

 hypoglycemia (15.4%) 

 non-diabetes-related reasons (17.6 %). 

 None of the participants developed severe hypoglycemia. 

 The mean number of hyperglycemic episodes during fasting 
hours was 1.29, per day, which was higher than that of 
hypoglycemic episodes (0.7).

 None of the participants developed diabetic ketoacidosis (DKA). 

 The Glycemic control with mean of estimated hemoglobin A1C 
reading during Ramadan (8.16 ± 1.64% [pre study]) to 8.2 ±
1.63% [post study] 



Conclusions: 
 Children and adolescents with T1DM who use the 

FGMS could fast without the risk of life-threatening 

episodes of 

 severe hypoglycemia (namely seizure, coma), or 

 DKA during Ramadan. 

 Adequate education and good glycemic control 

prior to Ramadan are important strategies in 

combination with the use of an FGMS to achieve 

better outcome.



Conclusions

 Non – invasive glucose monitoring is helping all 
patients to monitor their glucose variability 
continuously and adjusting their insulin doses much 
better than SMBG
 SmartGuardTM Technology provides advanced 

protection against Hypoglycemia (Auto Suspension 
& auto-resume of insulin)
 FDA  has Approved MiniMed 670G System, World’s 

First Hybrid Closed Loop System in September 28, 
2016 with strong hope that, further artificial pump 
technology will be advancing gradually to help all 
people with type 1 diabetes which definitely will help 
to fast Ramadan safely






