Continuous Glucose Monitoring…

Are You Ready to Make the Move?

By Gary Scheiner MS, CDE

We all remember the infamous GlucoWatch Biographer fiasco from a few years back.  How excited we all were at the prospect of looking at our wrist, pressing a button, and seeing our blood sugar any time we darned-well pleased.  Then the problems started.  It was bulky.  It stung.  It itched.  And worst of all, it was very unreliable.  But on those rare occasions when it was tolerable and reasonably accurate, it gave us a preview of what the future had in store.

Well, the future is here.

Today’s continuous glucose monitors (CGMs) are a quantum leap from the old GlucoWatch Biographer.  The currently-available systems (see box below) are smaller, more comfortable, and far more accurate and reliable.  They use a filament-like sensor inserted just below the skin to detect glucose concentrations.  A transmitter attached to the sensor sends a radio signal to a monitor, which displays the data in numeric and graphic forms, with an update every few minutes.  Alarms can go off if the sensor detects a reading above or below the target blood glucose range (as set by the user with a clinician’s input).  Fingerstick blood glucose measurements must be taken a couple of times daily and entered into the monitor in order to calibrate the system.  And even though the devices ask the user to change the sensor every three days (with the Medtronic system) or every seven days (with the Dexcom system), the sensors can often be reused two or three times without causing significant skin irritation. 

Current CGM Systems:

Guardian RTS, Medtronic/MiniMed, 800-MINIMED, www.minimed.com

MiniLink/Sensor-Augmented Insulin Pump,  Medtronic/MiniMed, 800-MINIMED, www.minimed.com

Dexcom 7, Dexcom Corp., 877-DEXCOM4, www.dexcom.com
(pending FDA approval in the U.S.):

Freestyle Navigator, Abbott Diabetes, 888-522-5226, www.abbottdiabetescare.com

Even though the data generated by the CGM systems is not perfect (there is, on average, a 15% difference between the sensors’ data and simultaneous fingerstick measurements), it is usually close enough to get a feel for where you are currently and the alarms will capture most highs and lows before we can “feel” them coming on.  More importantly, the trends on the graphs are pretty reliable – if they show you rising, you’re likely rising.  If they show you dropping, you’re almost sure to be dropping.  By the way, part of the “error” is due to the fact that the CGMs are not measuring blood directly – they are measuring instertial fluid (fluid between tissue cells), where the blood glucose typically lags 5-10 minutes behind the blood glucose values.  For that reason, it is essential to check with a blood glucose meter rather than relying on the CGM whenever blood glucose levels are believed to be rising or dropping quickly.

So, what exactly what can we gain from using a CGM?  

EARLY DETECTION OF HIGHS AND LOWS

The high and low alarm systems in CGMs act sort of like “highway rumble strips” that keep us from veering off the road and into a ditch.  The low blood sugar alarm can detect pending lows long before any symptoms appear.  Although it may not detect every low, it will provide an early warning for the vast majority.  This makes it considerably safer to work, drive, exercise, and aim for tighter glycemic control.  Likewise, the high blood sugar alarm allows us to shorten the lengths of time we spend in a high-blood-sugar range, thus helping to lower HbA1c.

POST-MEAL CONTROL

The trend graphs (and specific data points) allow us to see when and how much blood sugar levels are rising after meals.  Viewing the 3-hour history graphs on the CGMs teaches us which foods cause blood sugars to spike very high, and which ones produce a more modest post-meal increase.  

BASAL INSULIN VERIFICATION

The job of any basal insulin, whether it is taken by injection or via an insulin pump, is to hold blood sugar levels steady (unchanged) between meals and during sleep.  The long-term history graphs on CGMs allow us to fine-tune basal insulin by showing whether blood sugars are rising, falling or holding steady in the absence of food, bolus insulin, exercise and other confounding variables. 

OPTIMIZING EXERCISE PERFORMANCE

For those who exercise frequently or compete in sports, CGM can be very helpful enhancing athletic performance.  The systems can let us know our blood sugar trends heading into an exercise session, track where we are during a workout, and evaluate any post-exercise effects.  The information gained can help us to fine-tune insulin and snack adjustments for any form of physical activity.

FORECASTING

If your blood sugar is 90 mg/dl, how would you react?  What if you knew that it is 90 and rising?  How about 90 and dropping?  Because the graphs and arrows on the CGM systems indicate the direction blood sugars are headed, individuals can make decisions based where their blood sugar is headed, not just where it is right now.

PEACE OF MIND (without killing your fingers)

Because CGMs provide a reasonable estimate of blood sugar levels, they can serve as a substitute for fingersticks at times when bolus insulin is not being given.  This includes: before and during exercise, prior to driving, prior to test/exam-taking, and in the middle of the night.  It is still a good idea to check blood glucose levels with a fingerstick before administering bolus  insulin, as even modest differences between the readings could result in over- or under-dosing.

Of course, CGM systems are still far from perfect:  For instance:

THEY’RE COSTLY.

Actually, the monitors and transmitters are not that bad… around $500-$1000, depending on the system.  The big expense comes from the disposable sensors that you’ll need to change on average about once a week at a cost of $35-$60 each.  Do the math:  That’s about $2000 per year just for the sensors!  Insurance coverage is generally not available yet.  Most health plans want to see major published studies documenting the safety, health benefit and cost savings of something new before they’ll begin covering it.  But don’t give up… many people have managed to get their health plan to cover CGM by building a strong case for themselves and fighting their way through multiple rounds of appeals.  The companies that make the CGMs have insurance specialists that can provide expert guidance in this area.

THE DATA IS NOT ALWAYS RELIABLE.

As the quality of the sensors and sophistication of the mathematical models in the monitors improve, the data generated has improved considerably in the last couple of years.  Still, there is an average discrepancy between meter and CGM values of approximately 15%.  What that means is that sometimes the CGM will be dead-on accurate, and other times it will be off considerably.  Most CGM users learn the “nuances” of their system just by wearing it for a while.  For example, some people find that the data becomes more precise after the first 6-12 hours of use and that the accuracy improves the longer the sensor has been in use.  Proper calibration is one key to obtaining the most accurate data accurate; calibrations must be done at times when the blood glucose level is steady (not rising or dropping quickly), or the accuracy of the system for the next 12 hours may be affected.

THE ALARMS CAN BE DISRUPTIVE.

With inaccuracy comes the occasional “nuisance” alarm.  The system might think that your blood glucose level is high or low when it really isn’t.  That’s just the price we have to pay for security.  The system will also alarm when it needs to be charged or calibrated, as well as when the sensor is supposed to be changed out.  Sometimes the alarms will occur while you’re sleeping or trying to fool around with your partner… there’s not much you can do about the timing.  

WHO NEEDS ANOTHER THING STUCK IN/ON THEIR SKIN?

Not much more needs to be said about this.  If you already use an insulin pump, it means that you have to carefully rotate two things, not just one.  The CGM sensors/transmitters are about the size of a peppermint candy, but they do look a bit strange stuck to the body.  And even though the skin tends to tolerate CGM sensors much better than pump infusion sets, extra tape/adhesive is often necessary to maximize the life of the pricey sensors.

GENERAL INCONVENIENCE

With whatever system you choose, something is going to need to be charged periodically, whether it’s the monitor or transmitter.  Fingerstick calibrations must be performed at least a couple of times daily.  And unless you’re using the sensor-augmented insulin pump, there is going to be an extra monitor to carry around wherever you go.

Weighing the Facts

Despite their current drawbacks, continuous glucose monitors represent not only the future of diabetes management, but also one of the best self-management tools we have in the present day.

As with most elements of diabetes care, the key to successful use of CGM is education.  If you decide to give one of the systems a try, talk to your doctor and diabetes educator about the initial system settings and how, exactly, you are going to interpret the data.  

Oh, one more bit of good news.  The CGM companies typically offer a 30-day money-back guarantee.  If you give it a few weeks and decide that CGM is just not right for you yet, you can return it for a full refund (less the cost of the sensors).  So what do you have to lose?
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	Dexcom STS / 7
	Medtronic RT
	Abbott Navigator

	PROS
	· Longest Sensor Life (7-20 days)

· Least Skin Irritation

· Lowest Initial Cost

· Mean Absolute Difference 16.7% (7 day system)

· 97% in Clarke Error zones A & B

· PC-based downloading software

· Free 1-time replacement of system components (within warranty)
	· Does not require separate monitor (if using 522/722 pump)

· Can calibrate with any meter

· Full data downloadable online; excellent online analysis

· Can scroll through 3 or 24-hour absolute BG history on-screen

· 99% in Clarke Error zones A & B

· Rising/Falling trend arrows
	· Mean Absolute Difference 12.8%

· 98% in Clarke Error zones A & B

· Best On-Screen Analysis w/stats

· Meter Built Into Monitor

· Highly Customizable Alerts

· Can calibrate with any meter

· Longest transmitter life

· Greatest signal range

	CONS
	· Mean Absolute Difference 26% (3-day system)

· Must charge recvr. every 2-3 days

· Must calibrate with Ultra meter via cable connection

· Limited range for high/low alarms

· Download process very slow

· Data spikes w/acetaminophen
	· Sensor Mean Absolute Difference 19.7%

· Expensive replacement transmitters

· Alarms not very loud

· Transmitter requires charging

· Stops showing data if calibration missed

· Relatively small screen
	· Sensor life limited to < 5 days (cannot reuse)

· 10-Hour warmup period per sensor

· Where Is It???
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