
SMBG/FGM/CGM

WHICH WILL HELP THE 

PATIENTS MOST?

Prof Sarita Bajaj MD (Med), DM (Endo, AIIMS)
FRCP (London, Glasgow, Edinburgh)

Consultant Endocrinologist

Director-Professor & Head of Medicine, MLN Medical College, Allahabad

Past President RSSDI

Past President API (UP Chapter)

President Women in Endocrinology and Diabetes (WENDI)

Founder President South Asian Federation of Endocrine Societies 

Past President Endocrine Society of India



Intensification

➢ Type 1 

➢ Type 2

➢ GDM

➢ Aim to keep A1C 

< 7%   

➢ ??? Achievable 

MONITORING

HbA1c 

< 7%

Poor 

control



TREAT TO TARGET

Improving Glycemic Control

Diabetes
Monitoring

“Change the way you see your blood sugar”



Who should monitor glycemia?

Patient
Self-monitoring 

of blood glucose 

Healthcare 

professionals

Regular monitoring 

of A1C

+

Diabetes care team

Combined synergistic efforts of 

team are crucial to ensure effective 

monitoring of blood glucose



Glucose Monitoring



BG Test-strip Technology:Enzyme/mediator 

Systems

➢Glucose oxidase: specific for glucose but 
susceptible to pO2 effect 

➢GDH-PQQ: eliminates oxygen effect but is less 
specific, but also detects maltose and 
galactose

➢ HK-G6PDH: eliminates oxygen effect but is 
more sensitive to heat and humidity 

➢Mediators (‘electron transfer molecules’) : Key 
Breakthrough Help to minimize interference 
especially when using low potential mediators, 
improved with a third electrodes



How to 

select a 

glucose 

meter



Patient’s Reasons for Selecting a BG Meter

0% 10% 20% 30% 40% 50%

Accuracy

Professional

Recommendation

Simplicity

Cost (net)

2006 Roper Global US Diabetes Program at GFK NOP World Health, August –

September 2006

47

%

13

%

6%

18

%



Specifications we look for

Size 
No routine 

maintenance 

Range from 
20 to 600 

mg/dl 

Reading time  
less than 10 

seconds 

Electrochemi
cal 

technology 

blood sample 
less than 

1.5μl 

LCD display

Auto power 
off 

Unit in mg/dl. 

Wide 
operating 

temperature

Humidity 

Memory

Life time 
replacement 

offer 

Easy code 
entry /no 

code

Battery type 
& life

Facility to 
ensure 

accuracy. 

Control 
solutions

Certificate 

CE / FDA 
/ISO



Why you should invest on a good 

BGM system 

Cost-
effective :

Spend a little

Save in 
millions 

1

Prevent  
chronic 
complications 
(MI, stroke, 
amputations, 
eye disease, 
renal failure)

2

Prevent acute 
complications 

hypos, DKA, 
HONK 

3

Type 1

Type 2

Gestational 
diabetes

4



Economics- SMBG at least 1/day could 

reduce financial risk to patients 

Mohan et al. Indian J Endocrinol Metab. 2018 Jul-Aug; 22(4): 461–465.



Continuous Glucose Monitoring 

(CGM) is a method to track 

glucose levels in interstitial fluid 

throughout the day and night. 

CGM systems take glucose 

measurements at regular 

intervals, 24 hours a day, and 

translate the readings into 

dynamic data, generating glucose 

direction and rate of change 

reports.

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

By using a continuous glucose monitor, your 

CGM system will automatically receive 

glucose readings every 5 minutes allowing 

you to fingerstick less often. CGM can be 

used with or without an insulin pump.¶

What is CGM ?



CGM technology

➢ CGM estimates BG 
by measuring the 
concentration of 
glucose in the 
Interstitial Fluid (ISF)

➢ Signals from the ISF 
are calibrated to the 
fingerstick BG level 

➢ The delay between 
the BG  and the CGM 
is: 
Lag between ISF 

and BG + 
Electrochemical 
sensor delay 



Why do a CGM ?

Having this context helps CGM users manage glucose highs 

and lows, gives added insight into impacts that meals, 

exercise and illness may have on blood glucose levels

CGM can also contribute to better diabetes management



Continuous Glucose 

Monitoring
Subcutaneous sensor 
reads interstitial fluid 

glucose every few 
minutes

Attached transmitter 
sends values to 

receiver

Receiver displays 
glucose values in real 

time and provides 
trend arrows

Trend arrows show 
how quickly glucose 

is changing

Sensor is changed by 
patient every 6-7 

days







Drawbacks of CGM

Not a replacement to BGM!!!!

➢Issues related to

- Expensive in Indian context

- Accuracy 

- Comfort 

- Convenience 

- Patient acceptance 

➢Most devices require frequent 

calibration



Flash Glucose Monitoring

➢Measures plasma glucose in interstitial 
fluid 

➢BG values displayed when sensor is 
flashed with a reader device on demand

➢Displays plot profile of last 8 hours

➢Sensor can be worn for 14 days

➢Has been shown to decrease time spent in 
hypoglycemia in type 1 and type 2 
diabetes



FGM-Free Style Libre

➢ Pro approved in the US
➢CGM standard in 

Europe
➢ 14 day use, factory 

calibrated
➢ 10 day use in the US 

with 12 hour warm up 
➢ Touch screen reader 

device
➢Real time glucose 

value, CGM on-demand
➢Captures and stores 

readings
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SMBG/CGM/FGM
COMPARISON OF THE TECHNOLOGY

SMBG

– The BG meters work 

on electrochemistry, 

colorimetry or 

photometry1

– The strips are 

biosensors, mostly 

based glucose 

oxidase/hexokinase 

enzyme1

– Measure capillary 

blood glucose

– Measures spot 

glucose values

– Built-in memory

– Downloadable 

software/mobile app

CGM

– CGM sensors work on  

electrochemistry

– Glucose oxidase enzyme 

technology

– Measures glucose from 

interstitial fluid

– Measures glucose values 

continuously for 6 days

– Measure glucose every 5 

mins (288 readings/day)

– Available as professional 

& personal systems

– Comprehensive reporting 

of trends & patterns

FGM

▪ FGM sensors work on  
electrochemistry

▪ Glucose oxidase enzyme 
technology

▪ Measures glucose from 
interstitial fluid

▪ Measures glucose values 
continuously for 14 days

▪ Measure glucose every 
15 mins (90 readings/day)

▪ Available as professional 
system

▪ Comprehensive reporting 
of trends & patterns





SMBG/CGM/FGM



CASE STUDY
7 POINT SMBG VS CGM

Overlay 7 point SMBG over 

CGM graph

Connect the SMBG values to 

get the trend

What do we miss?



CASE STUDY

7 POINT SMBG VS CGM

7 point SMBG 

can miss 

excursions



CASE STUDY
7 POINT SMBG VS CGM



CASE STUDY

7 POINT SMBG VS CGM



CASE STUDY

WHAT DOES SMBG MISS?

▪ 60 year old patient with 

type 1 diabetes

▪ A1C = 8.5%

▪ Fingersticks were 

checked before breakfast 

and were in the 80-90 

range

▪ Fingersticks prior to 

meals were also in the 

100s 

Shows that high glucose average is from post-

prandial highs

▪ Nocturnal glucose control

▪ Asymptomatic hypoglycemia

▪ Post-prandial glucose excursions

Three critical areas meter 

readings often miss:



CASE STUDY
CGMS-A THERAPY OPTIMIZER

Mohan et al.  Use of Retrospective CGM For Optimizing Management of Type 2 Diabetes in 

India; Journal of the Association of Physicians of India, volume 64, April 2016

Baseline CGM Graph Post treatment CGM Graph
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AGP Utilisation in 
India 



Different patient 
scenarios for CGM
use in Indian patients

• A1C that does not match 
SMBG

• Elevated A1C

• Noncompliant patients

• Therapy adjustment

• Insulin adjustment

• High glucose variability

• Hypoglycemia patterns

• Hyperglycemia patterns

• Baseline assessment

Managing diabetes 

without CGM can 

feel like walking a 

tightrope with a 

blindfold on 



International Consensus available on CGM

34

2017: ATTD, EASD and ADA 

Consensus Recommends 

AGP as Standard Report



35

2017: ATTD, EASD and ADA 

Consensus Recommends 

AGP as Standard Report

International Consensus on use of CGM 
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 International meeting before 

ATTD conference in Feb 2017 

to make recommendations for 

appropriate use and 

interpretation of CGM

 “CGM should be considered 

in conjunction with HbA1c for 

glycemic status assessment 

and therapy adjustment in all 

patients with type 1 diabetes 

and patients with type 2 

diabetes treated with 

intensive insulin therapy who 

are not achieving glucose 

targets, especially if the 

patient is experiencing 

problematic hypoglycemia”

Achieving Guidelines on CGM Use



Indian perspective 

Chawla M, Saboo B, Jha S, Bhandari S, Kumar P, Kesavadev J, et al. Consensus and recommendations on continuous glucose monitoring. J 

Diabetol 2019;10:4-14.



Patient-Centered Care

Ask the patient: 

What is important to 
you? 

What are your goals? 
Health and life 

goals?

Identify and 
respect: 

Differences

Values

Preferences

Expressed needs

Decision making 
must be mutually 

attained

Patients MUST be 
listened to and not 

dictated to

Patient has a say in 
care plan

Patient chooses 
therapy and device 

after being presented 
all options

(Rubenfeld & Scheffer, 2010)



KEY TAKE AWAYS

• SMBG is relatively inexpensive, easy to train, 
provides an accurate measure of capillary 
glucose concentrations

• SMBG provides snap-shots of blood glucose 
concentration

• CGM provides a near-continuous read-out of 
interstitial glucose concentration, which 
adequately reflects blood glucose 
concentration and can help to identify trends 
and patterns in glucose

• CGM can be programmed to give alarms for 
highs or lows, allowing patients to treat 
these abnormal values



Planning Care for People with Diabetes

Present All Options to Patient: Explore Pros and Cons Together

Give the patient the power to choose

Consider Possible Payer Barriers

Consider all options: 

Continuous Glucose Monitoring
Blood Glucose Monitoring with 

Glucometers



Thank 

you!


