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 I want you to know that this is a labor of love.  It must be because I cannot imagine 
spending all of the hours and effort that I have to do to create it if I did not love it.  I am not sure 
there is logic there but whatever.  The meetings this year were in Philadelphia.  The city was as 
interesting as it always is.  Unfortunately there was no baseball and I went a full week with no 
baseball experience.  It was very hot with weather up to 95º during the initial days of the session 
but who would know when you go from an air conditioned hotel to an air conditioned shuttle to 
an air conditioned convention center back to the bus and back to the hotel without really seeing 
anything of the real world.  The meetings started at 8 but I had to catch the bus at 7:05 in the a.m. 
and I tended to get back somewhere around 7:15 in the evening.  There really was not time for 
much of anything else.  The last day we had a downpour with almost an inch of rain.  This made 
my excursion to my old school, Swarthmore College, very wet and muddy but I still enjoyed the 
experience. 

 
 There was nothing remarkable or of major importance at the meetings this year.  I know 
several of you have wondered if any further information came out about the BCG experiments 
from last year.  There was absolutely no mention of it whatsoever which is not surprising 
knowing how these studies go.  They will have to do fairly long studies before they have 
anything really to report.   
 
The Type I Diabetes Exchange Clinic Registry 
 
 At the Counsel on Youth, the representative of the registry presented data for the first 
time.  Interestingly, this is a network of 64 centers, some academic and some community, that 
pools all of their patient’s data so that they can have a very large database.  There are 
approximately 25,000 patients currently listed in the registry.  Fourteen thousand five hundred 
are less than 18 years of age so it is a very pediatric oriented project.  The Diabetes Center has 
enrolled about 100 children.  They presented a great deal of information very quickly and I 
desperately tried to write down as much as I could.  I have listed them in two charts that I hope 
will make sense.  They divided their patients into four groups by age.  The youngest were less 
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than 6 years, the next group 6-12 years, the third group 13-19 years and the fourth group 20-26 
years.  On the first line I have the average A1c of each of those groups.  The next line shows 
what percentage use insulin pumps.  Next I went to blood glucose monitoring and the number of 
tests per day.  I was very interested in the next section on how many actually download their 
meters.  Next we have the number that use continuous monitors and again how many download 
these devices.  Then we have a section on complications both with seizures and hospitalizations 
for diabetic ketoacidosis.  Finally I showed how many of the patients actually met the American 
Diabetes Association hemoglobin A1c goals and lastly how many of the patients were in fact 
under 7.5% on average over the past twelve months.   

 
Type I Diabetes Exchange 

 
 Age less than 6 yrs. 6-12 yrs. 13-19 yrs. 20-26 yrs. 
 A1c  8.3% 8.3% 8.7% 8.5% 
 Pump 33% 49% 54% 63% 
 Blood glucose  
      testing 
   # tests/day 7 7 5 4 
   download 17% 15% 10% 5% 
 Continuous glucose  
       monitoring 3.6% 3.0% 2.0% 4.7% 
   download 43% 32% 22% 19% 
 Seizures 7.0% 4.6% 5.8% 8.4% 
 DKA (hospital) 9.4% 6.7% 11.0% 9.3% 
 Meet ADA (<8%) (<8%) (<7.5%) (<7.0%) 
   A1c goals 61% 49% 21% 16% 
 A1c < 7.5% 18% 23% 21% 32% 
   over past year 
   
 This data is very interesting and it is the largest collection that I have found for you over 
the years.  The hemoglobin A1c’s are fairly similar to what we see in our group although we 
seem to do somewhat better in the less than 6 age group and the older group.  The teens are still 
a struggle and we do not do much better than they do.  I was very interested in how many 
patients actually download their blood glucose monitors.  I keep asking my patients to download 
and I can see that no one else succeeds very well either.  I think that if we were to download on a 
much more regular basis and our patients reviewed patterns, we could improve those 
hemoglobin A1c’s considerably.  It was also fascinating to me to see how few of the patients on 
continuous glucose monitoring actually download their devices.  Obviously they are living 
moment to moment and not looking for patterns.  The key is patterning and it is simply not 
happening.  I thought that the rate of ketoacidosis was a little high but I really cannot state what 
it is in our group since we have not kept that data.  I am sure we can look it up in the future.  
Finally it is very discouraging to see that very few of the younger patients are able to maintain 
their average at less than 7.5%.  Thus I think our Diabetes Center is very similar to these large 
groups across the country.  The good news is that we provide at least as good care as anyone 
else but the bad news is none of us know quite how to get to the next step in diabetes 
management.  Our hemoglobin A1c averages have stayed about the same for the last eight years 
or so and we somehow have to make the next step forward.    
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 They also presented data on adults who are greater than 26 years of age but were 
diagnosed before 20 years of age.  The next chart shows their data.  I will not go through all of 
the results but you can see that they have been set up very similarly to the first chart.   

 
Type I Diabetes Exchange 

Adults more than 26 years old (diagnosed before 20 years) 
 

 Age 26-30 yrs. 31-50 yrs. more than 50 yrs. 
 A1c  7.8% 7.7% 7.4%  
 Pump 64% 66% 63%  
 SBGM/day 5.1  5.4 5.9  
 CGM   12% 16%  16% 
 Severe hypoglycemia 
  in past year 9% 13% 18% 
 DKA  5% 5%  4%  
 Meet ADA (<7.0%) (<7.0%) (<7.0%) 
  A1c Goal 
   Shots 22% 27% 26% 
   Pump 28% 26% 29%   
   CGM 46% 30% 38% 
  
 I put this information in for parents who wonder what happens when their children get 
older.  Obviously they do better on average than they did as teens but still are not where they 
ought to be.  We simply are not meeting the ADA goals as we should.  As you can see, continuous 
glucose monitoring has become much more popular in the older age group.  I admit I was 
surprised that the use was as low as it is stated in the younger groups.   
  
 Finally I have a chart from the same registry showing long-term complications.  Dr. Ruth 
Weinstock presented this data and emphasized that almost one half of the patients with more 
than forty years duration of diabetes had no complications. 
 
Complications 26-30 yrs. 31-50 yrs. more than 50 yrs.  
   Hypertension 16% 37% 68% 
   Use of Statins 13% 42% 68% 
   (for cholesterol) 
   Heart Disease 4% 8% 28% 
   Retinopathy 14% 36% 49% 
   Nephropathy 15% 20% 25% 
 
It is also very important to remember that this data reflects past therapies in many of the 
patients.  Many of these patients started out with urine testing and did not do blood testing until 
quite a ways down the line.  They also started out with beef pork insulin and only gradually 
moved on to human insulin.  The basal bolus insulin that we now use (either in insulin pumps or 
multiple daily injection systems) really only started in the last twelve years or so.  Thus this 
information is very encouraging and I would hope the numbers will be much better in the years 
to come.  However, they certainly are sobering and are the indication as to why we keep working 
hard to keep our pre-teens and teens in good control.  We want the outlook in the future to be 
considerably better than it has been in the past.   
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 Finally Dr. Joyce Lee talked about the GLU patient portal that is being sponsored by the 
registry.  It is a new online community that will enable patients and families to connect, to learn 
from each other and to contribute to basic diabetes understanding.  Patients can share as much or 
as little as they like and the portal will also enable them to keep track of their health records.  
The registry is certainly hoping that the GLU portal be very useful for contributing to ongoing 
clinical research.  She stated that it opened the opening day of the meetings, June 8, and patients 
who are interested to see what is available can find it at myglu.org.  Again you do not have to be 
part of the registry to participate in this system.  Everybody was very excited about the prospects 
of this program.  If it turns out to be as good as they are describing, it may well be a very 
valuable addition to the pediatric diabetes community.  We will have to see over the next couple 
of years how well people utilize it.  Try it and see what you think. 
  
 Finally I wanted to put in a couple of charts that came from the Type I Diabetes 
Exchange Clinic Registry and were presented as abstracts.  The first chart shows various 
parameters including lipids, blood pressure and BMI for the group divided by ages.   

 
The second graph shows the hemoglobin A1c among adult participants looking at various 
socioeconomic and utilization parameters.  I think that these results are pretty self-evident so I 
will not dissect them. 
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Current Status of Acute Complications of Pediatric Diabetes 
 
 Saturday morning early (when I was still alive and well) I went to a session on acute 
complications for children with diabetes.  Dr. Nicole Glaser gave the first talk on an update on 
frequency and management of ketoacidosis.  She pointed out that 20 to 40% of all children are in 
DKA at the time of presentation.  The odds ratio is 3.4 when the children are under 2 and 1.6 
when under 5 (this means the children under 2 have a 3.4 times greater chance of acidosis at 
diagnosis than children in general).  Of these children, there was delayed diagnosis in 38% of 
them.  If a family had a first degree relative with Type I diabetes, the risk of presentation DKA 
dropped considerably with an odds ratio of 0.33.  They also found that if parents had greater 
education, the odds ratio dropped down to 0.4.  When children present in ketoacidosis they are 
approximately 5.2 to 8.7% dehydrated.  She emphasized that none of us are very good at 
estimating dehydration as we replenish with fluids.  During DKA there is a thrombotic tendency 
with increased platelets, increased factor VIII and increased von Willebrand factors.  This can 
lead to strokes and other bleeding problems.  Cerebral edema is the greatest concern that we have 
with children with DKA which is when the brain swells from the acute insult.  Cerebral edema is 
the most common cause of death in children being treated for DKA.  She stated that subclinical 
or subtle cerebral edema probably occurs in the majority of children.  When they do CT scans or 
MRIs on children with DKA they have found that 55% of the children with ventricular 
narrowing (an indication of cerebral edema) had an abnormal clinical status.  Usually they were 
hard to arouse or very tired.  She also emphasized that there is definite neurocognitive 
dysfunction with ketoacidosis.  There are definite long-term deficits in memory which are subtle 
but detectable in children who have a history of DKA.  Thus we can bring the children out of 
cerebral edema fairly easily but it does not mean that there are not permanent sequelae in terms 
of ability to remember and to think.   
 
 Dr. Ragnar Honis from Sweden talked about the changing occurrence of hypoglycemia 
with modern diabetes management.  He noted that with continuous glucose monitoring there is a 
lower rate of severe hypoglycemia but the change is not statistically significant.  He did say, 
however, that seizures at night usually follow a long lag time.  The patient may be low for as 
much as twenty minutes before the seizure occurs.  Therefore sensor augmented pumps (pumps 
controlled by continuous monitors) with a low glucose suspend would probably help in 
preventing nighttime lows and seizures (we will get back to this concept later).  Several studies 
have now used this approach without any compromise in the overall diabetic control.  He pointed 
out it would be even better if we could infuse glucagon when a child is low but this would 
require a second pump.  He pointed out that there are non-invasive ways of measuring 
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hypoglycemia which include increased sweating, trembling and change in skin temperature.  
Thus, there are some dogs that are being trained to smell the counter regulatory response and to 
recognize hypoglycemia when the patient does not.  Some studies he has done in Sweden 
indicate that maybe we should have higher boluses with meals and a resultant decrease in basal 
rates to lower the rate of hypoglycemia.  He emphasized that hyperglycemia may affect 
schoolwork more than hypoglycemia, however.  Thus we do not want to prevent hypoglycemia 
by keeping the child running high.  We need to figure out better ways to prevent both extremes.   
 
 Dr. Denise Wilfley gave a talk on disordered eating and eating disorders in Type I 
diabetes.  She noted that many of these disorders are undetected and yet are a significant source 
of morbidity and mortality for our patients.  All of them occur approximately ten times more 
frequently in girls than boys and are usually activated by puberty.  The proximal triggers tend to 
be dieting and comments about shape.  Obviously all life stressors can play a significant role.  In 
the general population, anorexia nervosa occurs in 0.9% while bulimia in about 1.5% and binge 
eating in about 3% of girls.  In Type I diabetes the estimates vary all over the place from 3.8% to 
27.5% of our teenage and young adult patients.  She says on average it works out to about 10% 
of our diabetic patients.  Thirty-eight to forty percent of the eating disorders that we see in 
diabetes are with omission of insulin.  This allows the patient to purge after bingeing.  She says 
approximately 15% of the mid-teens are purposefully missing insulin and it rises to about 30% in 
older teens and young adults.  The concern, of course, is that eating disorders lead to poor control 
which then leads to ketoacidosis and leads to greater complications and mortality.  It is a vicious 
cycle where use of insulin oftentimes leads to weight gain which in turn leads to body 
dissatisfaction.  This unhappiness leads to a drive for thinness which causes dietary restraint 
followed by binge eating.  Finally in desperation the patient starts to omit insulin.  There are 
several risk factors that make eating disorders much more common in Type I diabetes.  First of 
course there is the preoccupation with food and eating since we count carbs and are very 
cognizant of what goes in.  Most of the patients also have a higher BMI which leads to problems 
since diabetics traditionally have higher rates of shape and weight dissatisfaction.  Finally they 
tend to have depression at about twice the normal rate.  She says a simple screen to determine if 
your child might have an eating disorder is to ask the question, do you take less insulin than you 
know you should?  Usually when the answer is yes, it is due to some type of disordered eating.  
She mentioned the PPS-R which is a 16 item screen that will help detect standard eating 
disorders in diabetics.  We have certainly run into this problem many times and I have 
commented on it multiple times in this forum.  I think we will have to use this screen more often 
because, as she pointed out, we miss many of the cases that could be helped.  Her final comment 
was that binge eating seems to be on the increase.  She wonders if this is related to our 
concentration on carb counting.   
 
 Barbara Anderson from Houston who is the grand old lady of psychological research in 
diabetes gave a talk on depression and anxiety.  The question that I had after listening to her is if 
we should not be screening all of our patients routinely once a year for depression and anxiety.  
She pointed out that depression is two to three times more common in patients with diabetes than 
in the general population.  She felt anxiety has been less well studied but certainly can lead to the 
same degree of metabolic poor control that depression does.  She pointed out that one of the 
factors often encountered is that parental distress leads to youth distress which in turn leads to 
parental distress and becomes a vicious cycle.  She said some of the barriers to screening are that 



7 
 

it oftentimes is too complex for a busy clinic, there is a question as to who should conduct the 
screening and that the patient and family feel a stigma for being screened.  She reported on one 
study where they screened the patients at diagnosis which led to early intervention and hopefully 
prevention.  She said in her experience, 96% of patients and families consent for psychological 
screening.  She felt that the screening should be done by psychology trainees who are supervised 
by professional psychologists.  (This system would work very well in a university system where 
there is a strong psychology department.  It is not overly practical for a busy pediatric clinic).  
An abnormal screening results in a significant prediction of high hemoglobin A1c’s and frequent 
ER visits.  Thus if the patients were screened early we might be able to prevent some of these 
outcomes.  She talked about various ways to deal with the problem although that would have 
taken a full two days of lecturing.  She emphasized cognitive behavior therapy (with meds as 
needed), the use of care ambassadors, the use of coping skills training and parent management 
training.  She pointed out that the ADA guidelines recommend that patients and families be 
screened at diagnosis and then yearly after a patient reaches 10 years of age.  I agree very much 
with Dr. Anderson.  I have felt for many years that if we could start effective parent training at 
the time of diagnosis, we might be able to prevent some of the disasters that we encounter later.  
We just do not have the facilities or personnel to be able to do that now.  I would highly 
recommend that parents seek that kind of help (with our guidance) if they feel that it would be 
helpful at all.  We deal so much with blood sugars and shots and pumps but we are not as good 
with dealing with the psyche.  In the long run, this will become a very important part of diabetes 
management although we are struggling with it to a fairly large degree even now.   
 
Occurrence of Chronic Complications in Childhood Diabetes in the 21st Century 
 
 The first talk in this seminar was about the prediction and prevention of diabetic 
nephropathy.  It was given by Dr. David Dunger and he pointed out that microalbuminuria is still 
the best marker of nephropathy.  This is the study we do when we ask for a urine sample.  A 
diabetic patient with microalbuminuria has a 2.7 risk factor for cardiovascular disease than a 
diabetic who has no kidney disease.  Remember this means that there is a 2.7 times greater 
chance of kidney failure leading to heart disease and death.  He reported that 25% of teens have 
microalbuminuria.  Forty-eight percent of these patients have persistent microalbuminuria 
although only 22% go on to develop macroalbuminuria (the stage before kidney failure).  
Thirteen percent of these teens have intermittent microalbuminuria with 24% of them going on to 
macroalbuminuria.  Thirty-nine percent of these teens have transient microalbuminuria and they 
return to normal with no further protein in the urine.  As in many things, microalbuminuria is 
more common in girls than in boys for unknown reasons.  There is a strong relationship with the 
hemoglobin A1c level although some patients can develop microalbuminuria with excellent 
control throughout.  Puberty also has a strong effect in accelerating kidney disease.  Ultimately, 
however, the duration of diabetes is the most important factor.  He pointed out that 
microalbuminuria is merely a part of generalized endotheliopathy.  There is increased kidney 
size with decreased kidney function, increased blood pressure and increased lipids.  He pointed 
out that diabetic intervention between the ages of 10 and 16 is extremely important.  He again 
referred back to the DCCT results where the patients with intensive therapy and better 
hemoglobin A1c levels reduce their risk of retinopathy by 61% and nephropathy by 39%.  Many 
of you have heard me recite these numbers ad nauseam but they are very real.  The EDIC (a 
study that continued the monitoring of these patients after the DCCT was completed) showed 
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that there was metabolic memory even after the patients control shifted upward.  This means that 
they had some sparing effect on the kidneys for several years after the completion of the study.  
Ultimately, however, the metabolic memory disappeared with time.  He quoted a British study, 
“The National Diabetes Paediatric Study” which showed that if patients maintained an A1c of 
less than 6.5% only 4.1% went on to kidney disease whereas if their A1c was less than 7.5%, 
10.4% went on to kidney disease.  He also mentioned the AdDIT Study which is the Adolescent 
Diabetic Intervention Trials.  Here they are measuring the changes in the albumin creatinine ratio 
in teens with microalbuminuria.  They have 4,162 teens enrolled but they do not have final data.  
They are using ACE inhibitors to try to slow down the process and he hopes it will lead to better 
indications for the use of these medications.   
 
 Dr. Jennifer Sun discussed eye disease in pediatric Type I diabetes.  She noted that 
diabetic duration has a tremendous effect on the eyes.  If a patient has had diabetes for ten to 
fifteen years, greater than 90% have some degree of retinopathy whereas if the patient has had 
diabetes thirty years, 60% have proliferative retinopathy which means that they require laser 
therapy to prevent eventual blindness.  She stated that if a cross sectional review was made of 
teenagers with Type I diabetes, 17% would have some degree of retinopathy.  I am very puzzled 
by this fact when we keep getting reports on all of you of very normal eye exams from your 
ophthalmologists.  Obviously the researchers are looking in a much more detailed manner for 
changes in the eye.  She said that patients should have a comprehensive dilated exam within 3.5 
years of diagnosis but that it was not necessary before the age of 10.  Thereafter it should be 
yearly.  She again emphasized that glycemic control of the diabetes was the greatest risk factor 
aside from duration for diabetes eye disease.  She quoted again that in the DCCT there was a 
50% reduction of eye disease in the intensively controlled versus the standardly controlled 
patients.  She too emphasized that the adolescent may benefit from glycemic memory for up to 
ten years according to the EDIC study.  She quoted the DCCT in stating that there is a 35% 
decrease in risk of eye disease for every 1% drop in hemoglobin A1c.  The other major risk 
factor is blood pressure control.  By maintaining normal blood pressure, there is a 34% reduction 
in the risk of eye disease.  She emphasized that there is some protective effect in the prepubertal 
years but no one quite understands why that is so.  She talked briefly about treatment and 
mentioned that laser photocoagulation is still very effective.  She talked about using intravitreal 
anti-VEGF infusions (vitreal endothelial growth factor) with laser therapy.  There is a fairly low 
risk of side effects from this treatment.  She also talked about intravitreal steroids which has a 
greater risk for cataracts.  The bottom line is that we need good control so that we do not reach 
this stage.  I remember when I first started in Salt Lake in the 1980’s.  We had many teenagers 
who were getting laser therapy by the time they were 18 or 19 years old.  We almost never see 
that anymore which is wonderful but the risk is still there for later on in life.  Please understand 
how important this control really is.   
 
 Dr. Paul Wadwa talked about markers of macrovascular complications in diabetes.  He 
reported that after thirty years duration, 61% of the deaths in Type I diabetes comes from heart 
disease.  He talked about various ways to monitor the child or young adult’s cardiac and vascular 
function.  Many of these are very experimental and not particularly available at this time for 
clinical use.  He talked about brachial artery ultrasounds and peripheral arterial tonometry.  He 
also talked about carotid intima media thickness.  This is a marker for thickening of the arteries 
which, of course, leads to cardiovascular disease.  He said that the studies have now shown that 
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there are changes even in young children with Type I diabetes.  When there is increased arterial 
stiffness, adults will very rapidly develop cardiovascular disease.  They use pulse wave velocity 
and analysis to determine the degree.  They find that in our 19-year-old patients there is 
definitely higher arterial stiffness than in the 15-year-olds.  He also talked about coronary artery 
calcification.  In adults with Type I diabetes the risk factor for calcification is 3.5.  In young 
adults between 17 and 28 years of age, 11% had definite coronary artery calcification.  He felt 
that this was a less good marker than it is in adults.  Finally he talked about some of the 
echocardiographic changes that have been studied.  Again they are finding some subclinical 
findings in teens with Type I diabetes.  This all means that our kids are showing signs of early 
heart disease at a very young and discouraging age.  This is why we particularly have to manage 
blood pressure and lipids but we also must keep the diabetes under control.  We may not see 
heart disease in our teenagers but we are setting them up for significant problems when they get 
older. 
 
 Finally Dr. Andrew Paterson talked about novel markers of glycemic control and 
complications risk.  I did not follow much of what he said but the important point is that there is 
familial clustering of these complications.  He feels that this is due to a combination of genes, 
environment control and duration.  He felt that hemoglobin A1c levels are partially genetically 
determined in Type I diabetes.  Therefore the same insulin regimen in different patients may 
achieve different levels of glycemic control and different risks of complications.  They are just 
starting to explore these factors.   
 
 I felt this section was as good a place as any to report on a few studies that were reported 
at the meetings.  The group from the Joslin Clinic reported on 336 teenagers who were 
previously classified as normal albuminuric during a two year baseline period.  These patients 
were followed for up to fourteen years.  During this time their average hemoglobin A1c was 
8.7%.  During the follow-up, most of the youth (68%) remained with no protein in the urine 
while 11% developed persistent microalbuminuria and 21% had intermittent microalbuminuria.  
The group that had the persistent microalbuminuria had longer duration of diabetes (15.9 years) 
compared to 14 years in the normal group.  During the follow-up, the hemoglobin A1c level was 
higher in the persistent microalbuminuria group (9.5%) and in the intermittent microalbumin 
(8.9%) versus the non-proteinuric patients (8.5%).  They concluded that “microalbuminuria 
continues to develop in youth with uncontrolled diabetes; ongoing efforts are needed to improve 
A1c in order to reduce kidney disease risk”.   

 
The same group from Boston presented another study looking at the regression of 
microalbuminuria in teens.  They found that the baseline intermittent microalbuminuria group 
had a 53% regression rate to normal, while 24% remained in the intermittent microalbumin 
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category and 24% progressed to persistent microalbuminuria.  Interestingly, the group that was 
initially diagnosed as persistent microalbuminuria had a 46% regression to normal and a 38% 
regression to intermittent microalbuminuria where 16% remained at persistent microalbuminuria.  
They concluded “youth onset Type I diabetic patients have a similar rate of microalbumin 
regression as adults.  A1c and BP remain major contributors to microalbuminuria in youth with 
Type I diabetes.”   
 
 Finally a group from Philadelphia reported on peripheral neuropathy in youth with Type I 
diabetes.  This was the only study looking at the nerve damage that can occur from diabetes.  
They evaluated teens at “high risk” with age greater than 13 years, diabetes more than five years 
and a hemoglobin A1c of at least 10% at two of four visits in the past year.  They screened 151 
children.  Group 1 was 143 children who did not meet the high risk criteria while group 2 was 
eight patients who did.  In group 1, 23% screened positive for neurologic abnormalities and were 
referred to the pediatric neurologist.  Of those, 46% were diagnosed with diabetic peripheral 
neuropathy.  In group 2, the teens with the high risk criteria, 75% screened positive and 100% 
were diagnosed with diabetic peripheral neuropathy.  They concluded that diabetic peripheral 
neuropathy was not associated with diabetes duration, age, race, socioeconomic status, degree of 
puberty, height, blood pressure or A1c.  They concluded again that diabetic peripheral 
neuropathy is much more prevalent in youth than was commonly suspected.  Dr. Foster in our 
group has been telling us this for years.  Apparently she knows what she is talking about.  
Obviously we will have to pay more attention to this concern. 

 
 
Update on Insulin Therapies 
 
 I thought it was time to move away from the depressing aspects of diabetes complications 
to more immediate practical issues.  Early Sunday (I have no idea why all the best seminars were 
first thing in the morning each day-actually I guess I do know why) I attended a seminar on 
insulin use.  The first section was by Dr. Geremia Bolli from Brunga, Italy.  He first talked about 
the physiology of basal insulin.  He pointed out that the basal insulin is to maintain a normal 
metabolic state between meals and at night.  The insulin is primarily to diminish hepatic glucose 
production and thus provide anti-lipolysis (the breakdown in fat) and it had no real effect in 
muscle.  The problem is that during these periods, a small increase in insulin will lead to 
hypoglycemia.  Thus we need as flat a curve as possible for 24-hour basal insulin.  He went 
through the history of long-acting insulin and I thought some of you would be interested in the 
times.  NPH became available in 1946 but it was not a particularly good insulin because it 
peaked at five to seven hours and had large inter and intra subject variability (this means that it 
did not do the same thing in the same person day to day or between individuals).  The pump was 
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really the most physiologic approach and first became available in 1978.  Pump therapy really 
did not take off until the late 1990’s and early 2000’s, however.  Insulin glargine (the brand 
name is Lantus) became available in 2000.  It was relatively peakless and had less variability.  It 
lasted at least 24 hours in most individuals and was not inferior to pump therapy.  However when 
truly studied, there was a slight peak in the first four hours of its use.  It was good to prevent 
nighttime hypo- and hyperglycemia.  There has been a question of glargine possibly leading to 
malignancy but the studies thus far show no difference with its metabolites as compared to 
human insulin.  In 2004 insulin detemir became available (some of you know this as Levemir).  
It was soluble and less variable than NPH.  It had a shorter duration than Lantus and he again 
emphasized that it must be given twice per day.  He said that it very much mimicked Lantus for 
the first twelve hours but not thereafter.  For reasons unknown, Levemir produces less weight 
gain.  He then asked the question what are we missing?  With glargine we would like a little 
longer duration and lower variability.  With detemir we need a significantly longer duration.  He 
then went into the newer insulins that are on the horizon.  He first mentioned insulin Degludec.  
This is a long-acting insulin that is injected as hexamers but quickly forms multi-hexamers in the 
skin.  He stated that it is absolutely safe and that the half-life is approximately 25 hours.  It has a 
pretty flat curve and considerably less variability.  Its variability is approximately ¼ that of 
Lantus.  It does produce low rates of hypoglycemia particularly over night.  In studies thus far 
there have been no changes in hemoglobin A1c when it was used in comparison to glargine.  It 
has approximately the same dose requirement as glargine.  He stated that there is an 18-25% less 
risk of hypoglycemia than with glargine.  This is particularly the case at night when there is a 
25% decrease.  He also stated that the insulin allowed much more flexibility and timing in that it 
could be given in the morning one day, at night another day and then in the morning the next 
day.  (I will have an abstract report on this aspect later).  He stated that we do need to know more 
of the pharmacodynamics of the insulin and the day to day variability within patients.  He then 
mentioned insulin LY2605541, an insulin being produced by Lilly.  (In fairness I should mention 
that Degludec is being produced by Novo).  It is Humalog with polyethylene glycol chains 
added.  The large size leads to a delay in absorption and may lead to it being preferentially taken 
up by the liver.  It may be somewhat stronger than Degludec in that 1 unit is equal to 9 
nanomoles of insulin where 1 unit of Degludec is equal to 6 nanomoles of insulin.  It has a steady 
curve over 24 hours.  The studies thus far show that it is non-inferior to glargine but no studies 
have been taken to see if it is superior.  It leads to a 23% lower dose of mealtime insulin.  It also 
has caused a reduction in body weight.  There is a slight increase in hypoglycemia but nocturnal 
hypoglycemia is less.  He again said we need to know day to day reproducibility and have a 
better understanding of its titration.  Both of these insulins are very interesting and will become 
major plays in the next few years.  I think that Degludec is about one year ahead of LY2605541 
in the evaluation process.  Thus I would anticipate that it will be on the market a year earlier.  
No one is willing to predict when these insulins will be available but I have a hunch that 
Degludec will be available within the next two years and will significantly affect Lantus use.   
 
 Dr. Luigi Meneghini then gave an update on bolus insulins.  He pointed out some history 
also.  Bovine insulin was the first insulin available in 1922 and we did not get to human insulin 
until 1982.  The first analogs appeared in 2000.  The old Regular insulin began to work 30 to 45 
minutes after injection and had a 15 to 25% variability.  The analogs were produced with 
changes in the amino acid structure of insulin.  All three have very similar pharmacogenetics 
with an earlier onset of action and a shorter duration.  Both Humalog and NovoLog have zinc as 
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a base where Apidra uses a polysorbate.  Their use has led to a decrease in hemoglobin A1c, a 
decrease in severe hypoglycemia and a decrease in overall hypoglycemia.  He pointed out that 
the best control post-prandially (after meals) is when these insulins are injected twenty minutes 
before eating.  (When have you ever heard this before?)  He pointed out that there really is no 
difference in glucose excursion or in clinical studies between the three different insulins.  He 
then went on to look at how we might be able to speed up insulin effect with meals.  He first 
talked about the use of hyaluronidase.  Hyaluron is a large sugar polymer in interstitial tissue that 
forms a barrier to the bulk flow of fluid in the tissue.  Hyaluronidase is an enzyme that breaks 
down this polymer and thus allows better flow of tissue fluid and more rapid absorption.  Thus 
there is a much faster absorption of insulin in the first hour.  Therefore when hyaluronidase is 
injected with one of the rapid analogs it causes a 91 to 240% increase effect in the first hour and 
the insulin also has a much shorter duration by about 43 to 56%.  The question is if it leads to 
better post-prandial control.  I should mention that I was sitting with one of my friends at this 
session and he stated that the use of hyaluronidase with chemotherapy has produced some 
itching and allergy in many patients.  On the other hand, the abstracts all say that it is well 
tolerated so we will just have to wait and see.  I will have more on this enzyme in the abstract 
section coming up.  He talked about inhaled insulin which is still around.  As you remember 
Pfizer took their inhaled insulin off the market a couple of years ago.  There is a company still 
working on Technosphere and is in phase III trials.  With its use, the hemoglobin A1c is slightly 
lower than with subcutaneous insulin.  There is also a faster drop in glucose after meals.  There is 
no change in weight gain or hypoglycemia.  Patient satisfaction is consistently higher than with 
the shots.  They point to ease, comfort, and convenience.  It does, however, lead to a non-
productive cough in approximately 17% of patients.  There is also a slight decrease in pulmonary 
function during the first six months but no change after that.  With Technosphere, 65% of the 
inhaled insulin actually reaches the lung.  It has a faster time action profile (insulin in and insulin 
out) and is very dose dependent.  There may be a slight weight gain benefit compared to 
subcutaneous insulin and a slight decrease in hypoglycemia.  There are many lingering concerns 
however.  First, there is the question of lung cancer in former smokers.  Second, there is concern 
about pulmonary function after two years use.  He felt that its potential use would be in needle 
phobic patients and patients who have a resistance to subcutaneous insulin.  (My friend again 
commented that there would be no place for inhaled insulin in pediatrics.  The concern with 
pulmonary fibrosis down the line would basically inhibit its use in young individuals.  We would 
not know for years if there was pulmonary compromise with long-term use).  He pointed out an 
interesting fact that I had not really thought about.  Breakfast tends to be more carb rich and 
therefore needs a faster insulin.  Dinner has more fat and therefore needs a less fast acting 
insulin.  He brought up the question if we might not need to use different insulins for different 
meals.  At the conclusion of his talk he did mention that oral insulin will not be available for 
several years at best.  He did bring up the question of warming up sites which increases the speed 
of absorption (I will bring this up in the abstract section also).  Finally he said using the forearm 
and calf may lead to more intramuscular injections which will speed up the process (so perhaps 
when we want rapid action we should give the shots in the forearm or the calf.  This is an 
interesting thought that has no data backing it whatsoever that I can tell.  It might be interesting 
to experiment with this idea, however).   
 
 Finally Dr. Julio Rosenstock talked about the use of insulin coformulations.  These are 
insulins that are a mixture of rapid and slow acting insulin.  The first one to appear was Mixtard 
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in 1980.  Novolin 70/30 was introduced in 1991 and included Humalog in the 1990’s.  Now there 
is Humulin 75/25.  He felt that these insulins were a viable alternative for Type II diabetics.  
However it does require that you have to eat meals at set times much as we did back in the old 
NPH days.  He talked about a mixture of Degludec and aspart (NovoLog) in a 70:30 ratio.  The 
mixture was given at one meal with aspart given at other meals.  This would allow the reduction 
of one shot per day.  (This shows that NovoLog can be mixed with Degludec.  Thus we do not 
have the same problems as we do with Lantus).  Finally he talked about the combination of a 
short acting analog and pramlintide.  This combination produces a flatter post-prandial excursion 
and deserves consideration.  It may be something that could work in an insulin pump.  We have 
avoided the combination insulin as much as possible.  The current combinations all have the 
continued disadvantages of NPH insulin which I listed above.  We use this only in our patients 
where we are desperately trying to get them to take some shots.  Some of these other 
combinations may be more useful in the future.  Stay tuned. 
 
 Late Monday afternoon I attended the presentation of several research projects on insulin 
analogs.  First a group from Indianapolis, Minneapolis and Dallas presented on insulin 
LY2605541.  They pointed out that it is lispro (Humalog) modified with a 20 kilodalton 
polyethylene glycol moity.  This increases its functional size by threefold and reduces both 
absorption and clearance.  There was a relatively flat curve and by day 14 of the study it was a 
very flat curve.  They also found that the insulin was preferentially directly used by the liver.  
This was a 12-week phase II study for the FDA.  The fasting blood glucose dropped during this 
time from an average of 147 to an average of 118.  There was a significant decrease in day to day 
variability.  The patients using the new insulin had a drop in hemoglobin A1c from 7.7% to 
7.0%.  This was not considered statistically significant, however, since the control group on 
Lantus dropped 0.6%.  During the twelve weeks, the experimental group lost 0.5 kilograms of 
weight while the Lantus group gained 0.31 kilograms.  Significantly fewer patients on 
LY2605541 experienced any type of hypoglycemia.  The hypoglycemia rate was based on 
continuous glucose monitoring readings.  The rate of nocturnal hypoglycemia was 20.5% in the 
experimental group versus 47.8% in the Lantus group which was statistically significant.  There 
were no adverse effects reported with its use.  They felt that compared to Lantus, there was 
improved intra-day variability, decreased nocturnal hypoglycemia and significant weight loss.  
They said that phase III studies were underway.  The same group presented a report on the use of 
insulin LY2605541 in Type II diabetics and found the same results.  I will not go through all of 
the data.  A group from various sites in Europe presented the use of insulin Degludec as a once 
daily insulin but altering the time of day.  They studied the medication for 26 weeks and forced 
the patients to alternate between eight hours and 40 hours between shots.  They found that after 
two to three days the insulin effect was virtually flat.  They changed the dose every three days as 
needed.  They had two groups in the study.  One group received Degludec at the same time every 
day while the other group would alternate between eight and 40 hours between shots.  The 
hemoglobin A1c dropped in both groups from 7.7% to 7.4%.  The fixed group had a fasting 
blood glucose of 132 mg% and the flexed group 148 mg% (before the study they had had fasting 
blood plasma glucoses in the 170’s).  They found that the dose was essentially the same either 
fixed or flexed.  There was no difference in mild or severe hypoglycemia between the two 
groups.  They found that with the flexible group, nocturnal hypoglycemia dropped 27%.  They 
concluded “insulin Degludec can be administered in a once daily regimen but at a different time 
from day to day with no difference in glycemic control or safety compared to standard daily 
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dosing.”  This result is fascinating.  How many times have our patients called up in a panic 
saying that they forgot to take Lantus the night before and now do not know what to do.  We have 
them take it in the morning and then gradually march through the day as we return to their 
normal time.  Apparently with insulin Degludec this will no longer be a problem.  If a patient 
forgot his dose at night he could take it that morning and then again that night with no 
appreciable difference in control.  How nice would this be?  Next groups from Germany and 
Denmark looked at insulin Degludec and evaluated the glucose infusion rate over 24 hours.  You 
do not really need to know how this study is done but the following chart shows what I wanted to 
portray demonstrating how very flat Degludec’s effect is over 24 hours. 

 
Then a group from the west coast presented information on Linjeta which is a human insulin 
formulation containing citrate and EDTA.  The combination causes more rapid absorption but 
also causes increased injection site discomfort compared to our current insulins.  They were 
looking to see if the addition of calcium might lessen the rate of discomfort.  They found that this 
formulation “exhibited more rapid initial absorption, lower peaks and longer durations of effect 
compared to insulin Lispro. . . we conclude that the concentration of the cation associated with 
the chelating agent EDTA can affect the tolerability of human insulin”.  It is interesting that this 
insulin is faster (the T1/2-early was 15.3 minutes compared to 23.7 minutes for Lispro).  I am not 
so sure about the benefit of lower peaks and longer duration, however.  I think what we 
ultimately want is more rapid uptake, higher peak and shorter duration to prevent hypoglycemia 
post-prandially.  Then there were two studies looking at an insulin that specifically targets the 
liver.  They found that it had higher effect in the liver and less in fat and muscle cells.  However 
there was a slower onset of action.  This insulin (they called it Insulin 327-since it is from 
Denmark I suspect it is a Novo product) was used only in dogs.  They concluded that “these 
results demonstrate the efficacy of a peripherally delivered insulin analog designed to 
preferentially target liver glucose metabolism”.  The rationale for using an insulin like this is that 
in non-diabetics, endogenous insulin secretion exposes the liver to concentrations of insulin 
which are two and a half to three time greater than non-liver tissues.  Unfortunately when we 
give subcutaneous insulin we lose this gradient and have much higher insulin levels peripherally 
in order to get the necessary effect in the liver.  If they can develop a liver-preferential insulin 
that works sufficiently fast, it would much more closely mimic what happens in a non-diabetic 
state.  I was very interested in this approach.  This has been a concern for many of us for years.  
We really do not know how many of the long-term complications in diabetes may stem from 
hyperinsulinemia (high blood levels) due to the requirement of higher doses of insulin in order to 
keep the liver under control.  If this technology works, it would be a very interesting addition to 
our armamentarium.  Finally Irl Hirsch from Seattle presented information on insulin mixed with 
hyaluronidase.  They used both Humalog and Lispro and mixed them with recombinant human 
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hyaluronidase (rHuPH20).  The solution was stable for four weeks.  They used it only in patients 
who were injecting rather than patients on pumps.  The goal was to have a post-prandial blood 
sugar at 90 minutes of less than 140 mg%.  During the trials the average hemoglobin A1c 
dropped down from 7.02% to 6.85%.  The rate of hypoglycemia was significantly reduced.  
There were so few severe hypoglycemic events in either the experimental patients or the control 
patients to tell if there was any significant change.  They found a flatter profile with lower peaks 
after breakfast and somewhat higher levels before lunch.  There was no change in dose or in the 
weight of the patients.  There was no change in injection site pain reporting and there was also 
no change in antibody production.  The following table shows the results they had. 

 
As you can see 70% of the patients achieved less than 180 mg% for all meals and only 15% 
achieved less than 140 mg% for all meals.  I found this report very interesting.  I was uncertain 
how long insulin and hyaluronidase could be mixed but it sounds as though it can be used for 
one month.  I also was worried about pain at injection site but at least in this small study there 
were no reported increased incidents.  They did have significantly lower post-prandial blood 
sugars which is the goal that we all are trying to achieve.  Maybe someday we will not have to 
worry about timing as much as we do now with our current analogs. 
 
 Next I would like to delve into some abstracts about insulin Degludec.  A group from 
Denmark looked at the use of Degludec in various subcutaneous injection sites.  They found that 
it worked equally as well in the arms, legs and abdomen.  In all three areas, the Degludec 
extended well beyond 24 hours.  They measured something known as area under the curve which 
tells how much glucose had to be given in order to keep the blood sugar normal in a clamp study.  
The chart shows how very similar all three sites are.   

 
Another group from Denmark looked at the local tolerability of Degludec as opposed to Lantus.  
They used a meta-analysis approach reviewing six different studies.  They found that there were 
lower observed rates of injection site reactions in the Degludec group but it was not statistically 
significant.  For both insulins, the most commonly reported problems were hematoma (bruising), 
injection site reaction and injection site pain.  They concluded that this meta-analysis 
demonstrated good local tolerability of insulin Degludec.  I am hoping that we have better than 
that once we start using this insulin.  Again we should not have the local pain that many people 
object to with Lantus.  The reason is that Degludec has a pH that is similar to the other insulins 
and to the body whereas Lantus has to be at a pH of three in order to have its long-acting effect.  
When I talked to the Novo people at the commercial booths, they assured me that Degludec did 
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not have the same stinging capability as Lantus.  Another meta-analysis was done looking at 
nocturnal (nighttime) hypoglycemia with insulin Degludec versus Lantus in patients with a 
hemoglobin A1c of 7.5 to 8.5%.  They found that with both groups, the hemoglobin A1c 
decreased from 8% at baseline to 7.5 and 7.6% at the end of the trial.  The fasting plasma glucose 
decreased from 175 to 143 mg/dL with Degludec as opposed to 177 to 163 for Lantus.  There 
was no difference in overall hypoglycemia or severe hypoglycemia between the two.  They 
pointed out that “despite the lower fasting plasma glucose achieved with insulin Degludec, the 
rate of nocturnal hypoglycemia was lower with insulin Degludec compared to Lantus”.  I have 
included two graphs showing the results of the A1c and the fasting plasma glucose with the two 
insulins.  Please remember insulin glargine is Lantus. 

 
Finally I have included their tables showing hypoglycemic episodes.   

 
I was somewhat disappointed to see that the hypoglycemic rates were similar in these studies 
rather than Degludec being somewhat safer.  Another study from Denmark (please remember 
that insulin Degludec is produced by Novo which is a Danish company) evaluated 4,001 patients 
receiving either insulin glargine or insulin Degludec and looking at the quality of life 
measurements.  They were merely attempting to show that there was non-inferiority between the 
two.  They found that insulin Degludec had fasting plasma glucose and nocturnal hypoglycemia 
events that were numerically reduced and that with insulin Degludec, overall hypoglycemic 
events were equal to or fewer than with Lantus.  They concluded “as assessed through a global 
utility score, insulin Degludec is associated with a modest but statistically significant 
improvement in quality of life versus insulin glargine”.  There were several other abstracts on 
Degludec but they were in Type II diabetes.  I think you get the sense of what Degludec will 
contribute when it becomes available. 
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 Likewise there were several posters on insulin LY2605541 (I think I will now refer to it 
as LY for brevity).  The first study was looking at the basic hydrodynamic size of LY and I have 
included a figure showing the difference between Lispro and Lispro with the polyethylene glycol 
chain added.   

 
They showed the pharmacokinetic profile in humans and as you can see it takes about three days 
for the insulin levels to reach their steady state.  It looks like there is peaking after that but really 
the peak to trough ratio of 1.2 is very slight and gives us a significantly flat insulin.   

 
They found that the LY had significantly slowed absorption when compared to Humalog 
(approximately 25 times slower) and reduced clearance (approximately ten times later).  Thus its 
prolonged effect is both from slow absorption and slow clearance from the body.  They 
concluded “phase I studies of LY2605541 have confirmed the prolonged PK-PD profile in 
humans and that the PK is unaffected by renal impairment” (which is particularly important for 
diabetics with kidney disease).  Another study from Lilly looked at single dose pharmacokinetics 
and glucodynamics of LY.  I do not want to go through the entire study but I did want to show 
one graph that showed the glucodynamic effects.  As you can see there is a much flatter curve 
than with insulin glargine. 
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Another study with LY looked at weight changes in the patients.  They had 254 adults who were 
either placed on LY or glargine.  All of their other insulin dosing was similar between the two 
groups.  As you can see from the chart, the hemoglobin A1c levels improved in each (just 
showing that increased attention paid to diabetes frequently will improve diabetic control).  As 
can be seen the fasting plasma glucose levels dropped in both groups and were not significantly 
different.  The mean daily blood glucose levels as determined by meters were significantly 
different however.  There was no difference in the total basal or prandial insulin doses.  Of 
interest is the fact that the group with LY had a significantly lower weight at the end.  The first 
chart shows after eight weeks the percentage of patients with any weight loss and with greater 
than 5% of the total body weight loss.  The first column is glargine and the second column is LY.  
The other chart that I have included shows many of the other changes that occurred in both 
insulins.   

 
They concluded that “compared to insulin glargine, more LY2605541 treated patients lost any 
weight and lost at least 5% baseline weight”.  This weight loss was not the result of worsening 
diabetic control.  This factor may make this insulin very popular with many of our teenagers, 
particularly girls.  We will see if this aspect pans out over time.  
 
 We will now move to rapid absorption for a little while.  A group from San Diego looked 
at the use of human hyaluronidase in insulin pump users.  They had two approaches.  With one 
group they administered the hyaluronidase as a bolus once at the time the infusion set was 
inserted.  In the other group the hyaluronidase was mixed with the insulin and given over the 
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three day course of the infusion set.  They compared the results with patients using Humalog 
without hyaluronidase.  The chart shows some of the interesting findings.  Please remember that 
the co-form means that it was mixed with the insulin and the pre-Rx means that it was given at 
the insertion time. 

 
They concluded “pre-administration of hyaluronidase provided a consistent ultra-fast profile 
over three days of infusion site use, eliminating the variability in insulin absorption and action 
associated with the infusion site aging.”  Notice that the fraction of insulin exposure occurring 
within one hour on the first day more than doubled with the use of hyaluronidase.  The levels 
were absolutely steady through the three days.  They also included two graphs that I have 
included showing the rapid onset and the more rapid disappearance of the insulin with 
hyaluronidase.   

Although there was some change with the pre-administration, the co-formulation certainly 
showed a dynamic effect.  I like these graphs because it makes it more intuitively obvious what 
the drug is doing.  Next we had a study from Chula Vista, California in one of the late breaking 
abstracts discussing initial clinical experience with hyaluronidase pre-administration in the 
treatment of Type I diabetes by sensor augmented analog insulin pump therapy.  In one group 
150 units of recombinant hyaluronidase was administered through the infusion cannula 
immediately following each infusion set which occurred every three days.  The other group 
received a sham fluid that did not contain hyaluronidase.  They were only dealing with three 
patients but all of them were able to achieve tighter glucose control by both lowering their mean 
glucose and glucose variability, primarily by decreasing hyperglycemia.  Hypoglycemic events 
were mild and of similar frequency.  I have included their charts and graphs below.   
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They concluded “1) hyaluronidase enhanced pump therapy is an encouraging approach to 
intensive insulin therapy, 2) hyaluronidase administration provides a consistent ultra-fast insulin 
action profile over three days of continuous infusion, 3) the consistent ultra-fast hyaluronidase 
profile improved control at meal challenges in a clinical research unit setting and 4) although 
limited, initial clinical experience treating three subjects suggests the potential for tighter glucose 
control in an outpatient setting”.  Once again the hyaluronidase was well tolerated and adverse 
events were generally rare and essentially very mild.  I still think that this is a very interesting 
concept.  I have the reservations that I mentioned earlier but I do think we need to continue 
exploring the use of hyaluronidase both in pumps and multiple daily injections.  This may 
become standard in the not-too-distant future, alleviating the need for special timing.   
 
 Changing directions somewhat, a group from San Mateo, California used the InsuPatch 
device to see if they could accelerate insulin absorption by applying controlled mild heat to an 
insulin infusion site for pump therapy.  The heat increases local blood flow which can induce 
faster insulin absorption from the site.  They found that the device increased blood insulin levels 
during the first hour as measured by the amount of insulin under the curve.  The peak 
concentration of insulin was significantly higher when the InsuPatch device was used.  They 
concluded “the use of the InsuPatch device was found to accelerate the insulin PK profile.  The 
results suggest that the InsuPatch device might improve post-meal glycemic control in diabetic 
subjects using short-acting insulin analogs.”  Bill Tamborlane’s group from Yale looked at the 
acceleration of insulin action by infusion site warming.  They were using a clamp study and 
increased the temperature of the skin to 40º centigrade as opposed to the earlier studies with the 
InsuPatch which raised the skin temperature to 38.5º centigrade.  Their results are in the 
following chart. 
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They found that skin warming reduced the time to reach the half maximum peak of insulin and 
the time for the peak glucose infusion to maintain normal glucose levels.  They concluded “our 
preliminary results indicate that skin warming accelerates the early pharmacodynamic action of 
subcutaneously injected insulin and suggests that the effect is accentuated by increasing the 
warming temperature within the approved range for skin warming devices.”  Thus we have 
several potential approaches to speed up the action of insulin and make it more physiologic for 
standard use.  I like the last two approaches since they do not require any new formulation of 
insulin but both use standard analogs that are available now.  The warming device is interesting 
for pump users but of course would not be useful for patients taking shots.  It is fun to review all 
of these approaches to better longer acting and rapid acting insulins.  It reminds me of the times 
where I was reporting the preliminary data on Lantus, Levemir, Humalog and NovoLog in these 
reports.  As the years go on, we seem to be getting better and better. 
 
 I wanted to conclude this section with a few miscellaneous reports about insulin.   Not 
surprising to most of you, I am going to start off with a report from New Mexico on insulin 
timing.  They investigated the possibility that “insulin timing would improve A1c without 
incurring severe hypoglycemia”.  They used an insulin algorithm that altered the time when the 
meal dose of insulin was injected.  It was based on the pre-meal blood sugar and varied 
anywhere from thirty minutes before the meal to fifteen minutes after the meal.  The results are 
in the following graph.   

 
By five months, the group using proper timing had decreased their hemoglobin A1c by 0.59% 
whereas the control group had a decrease only 0.05%.  They concluded “insulin timing is a safe 
approach to improving A1c in individual with Type I diabetes.  It is easy to learn, is associated 
with no additional costs and does not increase the incidence of severe hypoglycemia.”  Do not let 
me be the first to say I told you so.  This has been an ongoing topic for the last three years or so.  
They present the concept as if it is a new one but obviously it is not.  It is encouraging, however, 
to finally have someone provide some definite data as to its benefit.  Unfortunately it may be 
“easy to learn” but it is like pulling teeth to get some of you to actually do it.  Hopefully this 
study will impress upon you the need.  A group from Jackson, Mississippi looked at the effect of 
Lantus on growth in pre-pubertal children.  They reported “insulin glargine activates human 
insulin-like growth factor 1 receptors to a much greater extent than human insulin or synthetic 
insulin detemir when presence in high doses.  We hypothesize glargine can enhance physical 
growth of pre-pubertal children in similar IDDM control to a greater extent than detemir”.  Their 
results showed a statistically significant upward trend for the glargine group versus the detemir 
group.  They concluded “we conclude insulin glargine can enhance growth velocity relative to 
insulin detemir within pre-pubertal children with well controlled IDDM 24 hour insulin 
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regimens.  Weight gain for all groups was statistically similar”.  It is the stimulation of IGF-1 
that has made people a little bit concerned about potential malignancy production by Lantus.  
That is ongoing debate but to this point has not borne fruit.  There was a section at the meetings 
on this topic but I was unable to attend, unfortunately.  Along these lines, there was a study from 
Brazil that looked at final heights in patients with Type I diabetes.  Unfortunately they did not 
explain what insulin regimen these patients were on and did not share their degree of control.  
They found “that patients with Type I diabetes are taller at diagnosis, but obtain final height 
similar expected to the target height” that was determined by the mid-parental height prediction.  
This certainly fits the results we see with our patients.  If our patients are poorly controlled, 
diabetes can stunt growth tremendously and I have many former patients who ended up inches 
shorter than you would predict from the family because they chose to forgo diabetic control.  On 
the other hand, I have many patients who are a good deal taller than I am who chose to take 
care of their diabetes and ended up at a height predicted by their family’s size.  Perhaps there is 
a moral here.  Finally there was a report from Buffalo, New York on the addition of liraglutide 
as an additional treatment with insulin for obese Type I patients.  They were testing eight adults 
who were significantly obese.  Over the time of six months, the hemoglobin A1c fell from 7.8% 
to 7.39% and the bolus dose of insulin decreased from 35.92 to 29.52 units per day.  The basal 
dose did not change.  The body weight dropped 1.63 kilograms to 95.96 kilograms and the BMI 
from 34.06. 32.3.  In addition the systolic blood pressure decreased from 137.5 to 121.9.  They 
concluded “liraglutide treatment in patients with Type I diabetes has a rapid, sustained and 
durable effect on glycemia, body weight, insulin dose and systolic blood pressure”.  They felt 
that further testing would certainly be indicated.  I have no real experience with liraglutide at all.  
We may have to look into this possibility.  I should also mention that they are doing ongoing 
studies with the use of pramlintide with insulin.  I do think that this will be a wave of the future 
but there was no data that was worthy of sharing with you at this meeting.   

 
 

Continuous Glucose Monitoring 
 
 Early Monday morning (as always) I went to a symposium on continuous glucose 
monitoring-practical aspects.  First Dr. Larry Fox presented patient selection to ensure long-term 
success.  He first quoted the JDRF Study that was mentioned in last year’s handout.  If you 
remember, they divided the patients into three age groups and found a slight decrease (0.37%) 
hemoglobin A1c in the 8 to 14-year-old patients, an even slighter decrease (0.18%) in the 15 to 
24 year age group and only in the 25 year age group did they get a significant drop of 
hemoglobin A1c (0.5%).  The study found that the drop in A1c correlated very nicely with the 
use of the monitors.  In the youngest age group only 50% used the monitors six days per week, in 
the middle age group 30% and in the older age group 80% used it as indicated.  There were no 
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changes in hypoglycemia and the predictors that they came up with for success were patients at 
least 25 years of age who were doing frequent self blood glucose monitoring before they went on 
continuous glucose monitoring.  The STAR3 study enrolled 329 adults and 74 teens.  There were 
also 82 children between 7 and 12 years of age.  They were doing sensor augmented pump or 
multiple daily injections.  The 7 to 12 year age group had a hemoglobin A1c drop from 8.2% to 
7.8%.  The 13 to 18 year old group saw the hemoglobin A1c drop from 8.4% to 7.8%.  Only the 
19 and older group saw a significant improvement, however, with a hemoglobin A1c dropping 
from 8.3% to 7.3%.  They found that the continuous monitoring did significantly better with the 
pump than with multiple daily injections.  Then the question arose as to how continuous glucose 
monitoring works in toddlers and young children.  He quoted a study of 146 patients between 4 
and 9 years of age.  There was no change in hemoglobin A1c although some patients improved 
their control and other worsened their control.  It was thought that the lack of change was as 
much due to parental fear of hypoglycemia as anything else.  In the toddler age group (less than 
4 years of age) there were 23 children, thirteen on pumps and ten on multiple daily injections.  
The hemoglobin A1c went from 7.9% to 8.0%.  Forty-five percent of the toddlers wore it at least 
six days per week, 10% wore it four to six days per week and 45% wore it less than four days per 
week.  Despite all of these results, however, there was high parental satisfaction with the 
monitors.  Another study looked at 81 adults and 81 children on pump or multiple daily 
injections who had poor control.  However they felt these patients were motivated because they 
were doing at least five tests per day.  The adult A1c dropped from 9.5% to 8.5%.  The 
children’s A1c dropped from 9.5% to 9.0%.  Then there was a study in 129 adults and children 
who had good control with a hemoglobin A1c of less than 7%.  They were not looking at 
improvement in control but rather the amount of time spent in hypoglycemia.  They found that 
the patients on CGM spent 54 minutes per day with a blood sugar of less than 70 mg/dL where it 
had been 91% when the monitor was not viewed.  There were on average eighteen minutes per 
day with a glucose level of less than 60 mg/dL as opposed to 35% when the monitor was 
blinded.  The amount spent in the hypo or hyperglycemic range (less than 70 or greater than 180 
mg/dL) was 377 minutes per day versus 491 when the patients were not monitoring with CGM.  
He felt that there was a significant improvement when you combine the A1c level with the 
amount of hypoglycemia.  An interesting study in 160 children with new onset diabetes had the 
children placed on continuous glucose monitoring an average of 9.6 days after diagnosis.  After a 
year when compared to patients that were not on CGM, there was no change in A1c or the 
amount of C-peptide (the amount of insulin they still made).  However there was an increase in 
C-peptide when they were challenged with food.  The significant difference, however, was in 
glucose variability.  He reported a few other studies but I think you get the picture.  He 
concluded with what he felt probably were good candidates for CGM.  1) Adults probably were 
better users than children.  It all depended on how much the monitor was used.  2) All patients 
will do better if they wear it at least six times per day.  3) Poorly controlled but well motivated 
patients do well with it.  4) He felt well controlled patients generally do well with it.  5) Patients 
with frequent hypoglycemia or hypoglycemia unawareness would probably be good candidates.  
6) He felt patients on pump or multiple daily injections were equally good candidates.   
 
 Next Dr. Bruce Bode talked about interpreting the download from the continuous 
monitors.  He suggested that first patients and physicians use the modal day in which one to two 
weeks results are super imposed on each other.  You can do a meal overlay which enables you to 
see where the problems lie.  It also enables the physician to know the percent time worn.  Then 
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he would recommend looking at individual days and individual meals.  He considered this to be 
the micro view as opposed to the one to two week modal day as the macro view.  He stated that 
if the blood sugars were a problem up to three hours after a meal it was probably the bolus that 
was at fault.  If the blood sugars were out of line after three hours after the last meal it was 
probably the basal.  When the problems were in the basal insulin, he recommended to change it 
at least two hours before the problem arose.  He found that that led to much better control.   
 
 Dr. Rosanna Fiallo-Scharer discussed patient self-management algorithms.  She again 
emphasized that it will help in children if they are worn six days per week or more.  She felt the 
most important thing to do with CGM is to establish realistic goals.  We must discuss with the 
patients what their goals are and personalize the targets for them.  The patients must review 
targets periodically with the care provider and we should tighten control only over time.  She 
recommended with retrospective review we should be truly looking for trends.  She felt that the 
days should be divided into two to four blocks.  This way we can evaluate pre- and post-meal 
results.  She again recommended that if the problems lie within three hours of a meal, it is likely 
due to a bolus problem or timing.  If the problems lie greater than three hours it is due to a basal 
maladjustment.  She said the best way to judge the basal rates is too fast for six hours 
periodically so that you can see what the basal is doing during different times of the day.  She 
felt the downloads were of significant help.  The trend graph is particularly useful as long as the 
patient marks eating, timing of bolus and exercise.  She recommended that if there were 
nighttime lows caused by exercise, the basal rate should be dropped 20% at night as a temporary 
basal.  She recommended increasing the basal by 10 to 20% during menses or sick days if the 
blood sugar is running high.  She also recommended that if the blood sugars were running high 
after a mixed meal with quite a bit of fat and protein, the patient should use a dual or square 
wave (as you all have been taught).  She did emphasize that patients may need vacations or to 
wear it intermittently.  When they do wear it, however, they should wear it for extended periods 
so they can truly get the information that they are seeking. 
 
 Finally Dr. Michael O’Grady talked about cost and coverage issues.  He said that 
continuous glucose monitoring on average costs $13.48 per day (this includes the device, 
supplies and M.D. time).  It can vary from $9.89 to $16.71.  On average, it will cost the patient 
about $126 for three months. 
 
 Not surprisingly there were quite a few abstract presentations and posters on continuous 
glucose monitoring although the volume was down from the last couple of years.  I suspect this 
just means that they are becoming more mainstream and thus are evaluated less frequently.  A 
group from Cambridge, United Kingdom evaluated two different continuous monitors.  They 
looked at the FreeStyle Navigator and the Dexcom SEVEN PLUS (we need to remember that 
FreeStyle is not available in the United States-I will comment more later and the Dexcom 
SEVEN PLUS is a later generation that is not currently available in the United States either).  
They found that the difference between the meters and the plasma glucose values measured by 
the lab were 10% for the FreeStyle and 13% for the Dexcom.  Seventy-eight point four percent 
of the FreeStyle readings and 70.9% of the Dexcom readings were in the zone A of the Clarke 
Error Grid.  They concluded “that FSN and DSP differ little in their overall accuracy but 
substantial differences in frequency and duration of large inaccuracies favor FSN for use in 
closed loop insulin delivery systems”.  Please remember that we expect our blood glucose 
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monitors to be within 15% of the lab so these results for the continuous monitors are really very 
good.  A group from Boston evaluated all three current continuous monitors, the FreeStyle 
Navigator, the Dexcom and the Guardian from Medtronic.  They found that the Navigator had 
the best overall accuracy with a mean absolute relative difference from the lab of 11.8%.  The 
Dexcom came in second at 16.5% and the Guardian at 20.3%.  They also examined skipped 
readings and found that they had problems with 24% of the Dexcom readings while virtually no 
skipped readings with the Navigator or the Guardian.  Some people from San Diego looked at 
the Dexcom SEVEN PLUS and compared it with the hemoglobin A1c when it had been used for 
at least sixty days prior.  They concluded “the Dexcom SEVEN PLUS yields similar correlation 
to the JDRF continuous glucose monitoring”.  There were some patients that had striking 
differences between the continuous glucose monitor and the estimated derived glucose from 
calculations from the hemoglobin A1c.  They concluded “clinicians should consider modification 
of A1c goals in patients with persistent significant divergences of continuous glucose monitoring 
and eAG” (the estimated blood glucose values from the hemoglogin A1c).   

 
I understand the problem but there does seem to be pretty good correlation here between the 
continuous glucose monitoring and the hemoglobin A1c.  A group primarily from Denver and 
California reported on the mySentry system from Medtronic which “consists of an outpost 
device placed near the patient which amplifies and relays pump and continuous glucose 
monitoring data to a remote monitor so that parents or caregivers elsewhere in the house can be 
alerted to abnormal glucose values or trends”.  They felt that this would help reduce the number 
and severity of nocturnal glycemic problems.  They had families of 35 children use the device 
for four weeks.  They then compared results from when the patients used the mySentry system to 
time prior to that.  They found that there were favorable trends in the number, duration and area 
under the curve for sensor glucose values less than 50 mg/dL and for 20 patients who had blood 
glucose values greater than or equal to 300 mg/dL during the trials.  I have included their chart 
which shows that there really was a reduction in the duration of hypoglycemia and a significant 
reduction in the duration of hyperglycemia.   
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 A group from Prague, Czech Republic reported on glycemic variability as determined by 
continuous glucose monitoring.  They were comparing it with the development of microvascular 
complications.  In particular they were looking at retinopathy and nephropathy.  They found that 
there was a significantly higher rate of both retinopathy and microalbuminuria in patients who 
had greater glucose variability day to day.  They concluded “this finding supports the hypothesis 
that high glucose variability may contribute to the development of microvascular complication in 
Type I diabetes and that hemoglobin A1c may not describe diabetes control completely”.  This is 
an important topic that I do not think will be covered further in this handout.  Researchers are 
trying to understand why two patients with the same average hemoglobin A1c over an extended 
period of time may have different outcomes.  Even though the hemoglobin A1c level shows the 
patients to be identical, there are some patients that have a significantly greater risk for 
microvascular complications.  What this study and several other studies have indicated is that if 
the patients have a good deal of glucose variability where they vary from high to low to high to 
low during the day, they may have greater risk for complications than patients who have a 
relatively stable glucose through the day.  Their hemoglobin A1c levels will be the same since it 
is just an average over time and high and low together will average the same as midline through 
the day.  Thus continuous glucose monitoring will be extremely helpful in helping us find out 
who has the variability and we can attempt to smooth it out.  As I have told my patients in the 
past, I am much more interested in boring Kansas than I am the excitement of the Colorado 
peaks.  Most of our patients are unaware as to where they stand on this subject until they use 
continuous glucose monitoring.  This may turn out to be a major indication for its use.   
  
 A group from Denmark looked at periodic CGM use in poorly regulated Type I diabetics.  
The monitor was used for six days at the beginning of the study and again after six months.  The 
hemoglobin A1c level was unchanged from the beginning to the end.  “Seventy percent of the 
patients expressed that they had gained knowledge of their diabetes by using continuous glucose 
monitoring.  Seventy-five percent said they used the continuous glucose monitoring curves a lot 
during the trial, but only 15% made many adjustments of insulin doses”.  They concluded that an 
intensive program based on continuous glucose monitoring did not reduce hemoglobin A1c in 
poorly regulated Type I diabetics.   
  
 A group from San Francisco and San Diego looked at the subjective experience of CGM 
use.  They sent surveys to 2,791 insulin using adults who had begun using continuous glucose 
monitoring six to twelve months prior.  The surveys were received from 877 current users and 
102 ex-users.  They found that the current users reported that CGM helped improve their quality 
of life much more than the ex-users.  They also reported higher rates of satisfaction with the 
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device in terms of accuracy, ease of use and cost.  They also had higher rates of confidence in 
their ability to use the CGM data.  All of these results are included in the following chart. 
   

 
 

They found significant independent predictors of continued use were higher education level, 
more frequent data review with one’s physician and greater confidence in using CGM data.  
They concluded “these data suggest that persistent CGM use is more likely when patients have 
ongoing physician support as well as personal resources and confidence in the use of the CGM 
data effectively”.  The same group did a survey on the impact of continuous glucose monitoring 
use on quality of life.  These were the same patients (users) that were evaluated in the previous 
study.  Seventy-eight percent reported continuous glucose monitoring use of at least 22 days per 
month.  Sixty-four percent checked the receiver screen at least twice per hour and 94% reported 
at least moderate confidence in using the continuous glucose monitor.  Fifty-nine percent noted 
their physician downloaded and reviewed their CGM data at almost every visit and 79% of 
respondents reported CGM had helped (moderately or a great deal) improve their quality of life.  
I have included the results of their survey in the following table. 
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They conclude “these data suggest that current Dexcom CGM users perceive substantial quality 
of life benefits from use of the device; benefits are more apparent in those who use the device 
more frequently and those who are confident in using the data”.  Once again, the patients who do 
best and appreciate CGM the most are the ones who use it and feel confident in its use.  This is 
important information as to the teaching and selection of patients before we start CGM.  That is 
all I really had on CGM this year.  As you can see it is less than in years past but that is because 
it is becoming more mainstream.  The data that I showed from the Diabetes Exchange Registry 
showed that CGM is still not used much in pediatrics.  I have to believe that its use will become 
much more extensive over the next few years.  I welcome the challenge and I hope that we gain 
real benefit from its use. 

 
 

Closed Loop Systems 
 
 Mid-Sunday afternoon I went to a session addressing the issues of closed loop systems.  
You remember that a closed loop system is a system in which a continuous glucose monitor 
signals the pump and tells the pump what insulin to give.  Technically the monitor does not do 
that but it sends the results of the blood sugar to an intermediary (usually a laptop computer) 
which in turn controls the pump.  The session was started with Dr. William Tamborlane from 
Yale giving the state of the art lecture on pitfalls in the development of a closed loop.  Bill was 
surprised to hear that he was state of the art but proceeded anyway.  He pointed out that it has 
been six years since the first proof of concept of a closed loop system.  There have been multiple 
studies since that time and there are many algorithms currently in development to make the 
system safe.  There have been many studies and almost all of them have been in the clinical 
research center in the hospital.  There are very few outpatient studies thus far.  He said there also 
is a great deal of research and development investments going into this approach so that money 
is not a big problem at the moment.  He stated that most of the limitations at this time stem from 
the fact that the insulin has to be given subcutaneously rather than into the portal vein as the 
pancreas does, so it can’t be quickly started or stopped.  He listed five pitfalls and I will go 
through each one in turn.  1) Early post-meal hyperglycemia.  This is the same problem that we 
have been trying to address with the timing of our shots and boluses as I have mentioned in 
earlier sections.  With this system, however, the patient does not control the bolus (that would be 
a hybrid system) but instead the monitor notes an increase in blood sugar after food ingestion and 
that triggers increased insulin release.  He said there are two basic ways to approach this 
problem.  One is to increase the rate of insulin absorption.  He noted all of the approaches that I 
had mentioned before using faster analogs, using hyaluronidase and using an InsuPatch to warm 
the site.  He also mentioned that we could use intradermal micro-needles in the infusion set.  
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When it is intradermal rather than subcutaneous, the absorption is faster.  Finally he suggested 
that we could develop a system where the insulin is given intraperitoneally rather than 
subcutaneously (this means infusing it into the abdominal cavity rather than into the skin).  The 
other approach to this problem is to slow down gastric emptying and/or suppress dysregulated 
glucagon response.  This is where Pramlintide comes in.  It slows down gastric emptying so that 
the rise in blood sugar after eating would be somewhat slower and be more matched to the 
insulin.  It also suppresses endogenous glucagon and thus improves the post-meal excursion.  He 
did not explain how this could be added to the system but it would solve several of the problems.  
2) Late post-meal hypoglycemia.  With many of our systems and with shots and pumps as we are 
using them now, we can basically control the post-meal hyperglycemia but then the blood sugar 
drops too low later before the next meal.  Obviously there can be changes in the systems 
algorithm to slow insulin release but the most physiologic approach would be to have a dual 
hormonal system of insulin and glucagon.  The insulin would bring the blood sugars down and 
after we reached the point before hypoglycemia, the pump would infuse a very low dose of 
glucagon to prevent the hypoglycemia.  They are working on systems like this but none are ready 
for primetime yet.  3) Limitations of current devices.  He explained that there are many new 
integrated pumps/sensor platforms being developed.  He is impressed that each year the systems 
become more sophisticated and more physiologic.  He also pointed out that we need better and 
more sensitive glucose sensors.  Obviously there is a good deal of research in that regard also.  4) 
Adequate safeguards to prevent over delivery of insulin.  He talked about the Veo System which 
shuts down the insulin infusion when the blood sugars are starting to drop but far before they 
have reached the hypoglycemic stage.  There are many studies using the Veo but it is not 
available in the United States.  He thinks that the low glucose shutoff approach will be very 
useful as it is better developed.  5) Regulatory hurdles.  We have been having a great deal of 
difficulty getting many devices and insulin through the FDA recently.  I do not object to that 
problem because there were some products that were rushed through only to be found anything 
but safe when used in a larger population.  He did not express frustration with the FDA but did 
say that this will be a hurdle that has to be overcome.  He said the next steps are to do some treat 
to range studies, to do more overnight studies and to begin outpatient studies.  He said the 
ultimate obstacle really is cost, however.  No one is estimating what the cost of a system like this 
will be but it will not be cheap.  I thought that he gave a very reasoned summary of where we 
stand with the artificial pancreas.  I have heard from a variety of sources that it may be 
available in as few as two years.  After listening to Bill, I think it probably will be somewhat 
longer.  There are still multiple problems that have to be resolved.  Nevertheless, I very much 
believe this will be the wave of the future if we can afford it.   
 
 We then heard several small presentations of research results.  First was one entitled 
“Factors Affecting Performance Overnight Closed Loop Insulin Delivery in Type I Diabetes” 
from Cambridge, United Kingdom and Montreal, Canada.  They did a study with 79 patients, 11 
children, 43 adolescents and 25 adults.  The patients were in the clinical research facility to 
undergo closed loop pump therapy.  They were able to achieve 82% time spent in the target 
glucose range of 71 to 145 mg/dL.  Time spent below 70 mg/dL was 0.8%.  The mean plasma 
glucose during the study was 117 mg/dL and the variability as measured by standard deviation 
was 20 mg/dL.  All of these results were excellent in my mind.  They concluded “that delayed 
insulin absorption may increase risk of low glucose levels.  The MPC controller (model-
predictive-control algorithm) may be equally effective irrespective of hemoglobin A1c levels, 
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but its performance may be hindered by acutely elevated insulin requirements or by 
underestimated pump delivery profile”.  Next Satish Garg from the Barbara Davis Center looked 
at the order effect in the ASPIRE study.  I will not go through all the data but what he found was 
“the ASPIRE study shows that antecedent hypoglycemia can significantly exacerbate subsequent 
hypoglycemia”.  They did find that the low glucose shutoff feature did reduce hypoglycemia.  
The study was subtitled “Hypoglycemia Begets Hypoglycemia”.  All that means is that once 
someone has had hypoglycemia, he or she is at greater risk for hypoglycemia for several hours 
subsequently.  He then presented a paper from the ASPIRE study on automatic insulin pumps 
suspension for induced hypoglycemia.  This study actually attempted to induce hypoglycemia to 
see how the Medtronic Veo insulin pump system performed.  I have included the chart below 
and the main points are 1) the mean duration of hypoglycemia in the 98 successful experiments 
was significantly less with a low glucose shutoff on as opposed to when the low glucose shutoff 
system was off.  The time spent in hypoglycemia with it on was 138.5 minutes and with it off 
was 170.7 minutes.  He felt that the study “showed the efficacy of the LGS feature in reducing 
the duration and severity of hypoglycemia without the development of significant 
hyperglycemia.   

 
Several centers are studying the low glucose shutoff systems.  The insulin pump is automatically 
shut off when the sensor and the controller anticipate significant hypoglycemia.  The system 
shuts off for a maximum of two hours.  It can resume whenever the glucose level starts to rise.  
This study is important to show that it is in fact safe and there is not rebound hyperglycemia 
when insulin has not been infused for up to two hours.  Dr. Edward Damiano from Boston gave a 
talk on automated management of blood glucose in children with Type I diabetes using a bi-
hormonal bionic pancreas.  They had twelve subjects between 12 and 18 years of age all with 
Type I diabetes.  They participated in a 51 hour closed loop blood glucose control experiment.  
The study included six carbohydrate rich meals and a period of structured exercise.  The plasma 
glucose was managed in a fully automated bionic pancreas using a continuous glucose monitor 
(the Navigator system) and a computer algorithm controlling subcutaneous delivery of insulin 
and glucagon with insulin pumps.  Each hormone had its own pump.  The overall mean plasma 
glucose was 166 mg/dL on the first day and 174 mg/dL on the second.  Sixty-one percent of the 
plasma glucose values were within the 70 to 180 mg/dL range.  A partial priming bolus of insulin 
was given at the beginning of each meal.  The priming bolus was 0.08 units per kilogram per 
meal on the first day and then automatically adapted on the second day with the goal of 
providing 45% of the four hour post-prandial insulin for each meal.  On average, the partial 
priming bolus accounted for 33% of the four hour post-prandial insulin on the first day and 42% 
on the second day.  Hypoglycemia was rare with ten instances, four requiring food.  This was 
during a total of 576 hours of closed loop control.  They concluded “an automated, bi-hormonal 
bionic pancreas achieved safe and effective glycemic control in children with Type I diabetes 
with minimal hypoglycemia over the two days of continuous use despite high carbohydrate 
meals and exercise”.  They went on to say that a trial testing a wearable version of this system in 
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close to free living conditions is justified.  They hope to use it in camp trials next summer.  This 
is a very important study because it does show that the same system can be used in children.  
Technically it is not a fully automated program since the patient is bolusing that partial priming 
bolus and it is not controlled by the computer itself.  Technically this makes it a hybrid system 
which I think is where we are going to end up anyway.  They have moved further along than 
other groups that I know of with young children.  I cannot wait to see the results when they try 
them in a more normal living day and in the chaos of diabetes camp.  Finally a joint group from 
Europe (primarily from Amsterdam, Pavia, Italy and Cambridge, United Kingdom) did a 
crossover study using open loop and closed loop pump systems.  For the closed loop pump they 
used a Dexcom monitor and an Omnipod insulin pump with the Artificial Pancreas System.  
They found that the mean glucose level was significantly lower in the open pump system (126 
mg/dL versus 148 mg/dL for the closed loop system).  There was, however, significantly less 
time spent in hypoglycemia with a blood sugar less than 70 mg/dL during the closed loop system 
(2.1% versus 6.4% with the open loop system).  They concluded “that both of the algorithms 
from Cambridge and Pavia allow safe automated control of blood glucose in a closed loop 
system, also during meal and exercise challenged, with less hypoglycemia at the expense of a 
higher mean glucose”.  There will be a lot of glitches that will have to be overcome before this 
system can be used in a generalized, non-experimental setting.  These patients are very 
intensively monitored and what is accomplished with them unfortunately cannot be translated to 
the average patient out on the street.  Much more research and experience will be necessary 
before they are available.  On the other hand, I am reporting further developments each year. 
Who would have thought that we would be at this stage three years ago?  I think the approach is 
fascinating and ultimately will be very beneficial for the average diabetic.  I just do not know  
when eventually will be.  I also do not know the cost and the potential danger with its use.   
 
 Now we head into some of the posters presented on closed loop pump therapy.  Bill 
Tamborlane’s group from Yale presented their study on the safety of nighttime two hour 
suspensions of basal insulin in pump treated diabetes even in absence of low glucose.  The 
concern was that if the pump were turned off by the system, there might be ketosis and possible 
ketoacidosis by the time it resumed infusing if the patient were not truly hypoglycemic.  Thus 
they did studies on eight patients with Type I diabetes.  On half the nights the basal infusion was 
stopped for two hours at random times between 11:30 p.m. to 4 a.m.  They other nights there was 
no suspend time.  The blood sugars were similar at nine p.m. on both nights.  The blood sugar 
rose 50 mg/dL on suspend nights compared to non-suspend nights.  They measured beta-
hydroxybutyrate which is one of the major keto acids.  There was not a significant rise.  They 
concluded “these preliminary data suggest that systems that suspend basal insulin infusion for 
two hours are safe and should not lead to clinically significant ketonemia even if blood glucose is 
elevated at the time of the suspension”.   
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The group from Northridge (Medtronic) examined whether use of the low glucose suspend 
feature influenced glycemic parameters on days that continuous glucose monitoring sensors were 
worn.  They had group of 7,810 subjects from outside the United States using the Veo system.  
The low glucose suspend feature was on for 73.6% and off for 26.4% of the time.  The mean 
CGM readings were higher when the LGS was on (156.3 mg/dL) versus on days when it was off 
(153.1 mg/dL).  When the LGS was on, there was less time spent less than 70 mg/dL (5.3% 
versus 7.4%) and a shorter mean duration of excursions to less than 70 mg/dL (37.9 versus 46.5 
minutes).  The time spent at greater than 240 mg/dL was actually less on the Veo with LGS 
(11.23% versus 11.3%) and greater than 300 mg/dL (3.43% versus 3.59%).  They concluded that 
“analysis of real life data from the CareLink data set shows that the use of the LGS feature may 
reduce hypoglycemia without increasing hyperglycemia”.  A group in Australia had a poster on 
the use of automated, ambulatory glucose control system for overnight glucose control in 
adolescents with Type I diabetes.  They used the Medtronic Portable Glucose Control System 
which is an ambulatory system consisting of two subcutaneous glucose sensors (Enlite), the 
Proportional Integrative Derivative (PID) control algorithm operating on a BlackBerry platform, 
ISM to bluetooth radio frequency translator and an off the shelf Veo insulin pump.  The 
interstitial fluids sensor glucose is measured once per minute.  The BlackBerry smartphone 
receives sensor data via the RF translator, calculates insulin recommendations based on the PID 
algorithm and sends delivery commands to the pump via the translator.  Eight subjects with an 
average age of 16 years started the study three hours after the evening meal.  They were 
monitored with venous glucose samples every thirty minutes in order to verify the accuracy of 
the continuous monitors.  They each had two nights so it resulted in a total of sixteen nights.  The 
system maintained mean plasma glucose values of 114 mg/dL and plasma glucose values 
between 70 and 180 mg/dL were achieved 89.6% of the time in the closed loop mode.  The 
proportion of time sensor glucose values that were within 70 to 180 mg/dL was greater for the 
closed loop than the open loop night (92.8% for 62.8%) and the time spent less than 60 mg/dL 
was less (0.9% versus 3%).  They concluded “preliminary results suggest that the PGCS is safe 
and effective in achieving overnight glucose control in adolescents with Type I diabetes”.  Again 
encouraging news but remember this was done under very controlled situations in the clinical 
research center of the hospital.   A group from Cambridge, United Kingdom looked at teenagers 
using a hybrid closed loop system which entails automated basal insulin delivery but manual pre-
meal boluses.  They were worried that the boluses might lead to post-meal hypoglycemia.  They 
compared patients in two different modes.  One group was on closed loop but used standard 
insulin boluses calculated by using the patient’s pump bolus calculator and the other group used 
boluses that were reduced by 25%.  The thought being that reduced boluses may mean less after 
meal hypoglycemia.  The patients were followed for 36 hours and were given meals and 
exercise.  The total insulin delivery over 36 hours was less in the patients with the reduced 
boluses (61.9 versus 72.5 units per 36 hours).  The plasma glucose was identical on the two 
occasions (151 mg/dL).  Time spent in the target range of 71 to 180 was 80% with a standard 
approach versus 74% with the reduced bolus.  The time spent above 180 mg/dL was 18% with 
the standard and 21% with the reduced bolus and the time spent below 70 mg/dL was 0% in 
both.  They concluded “closed loop with 25% reduction of meal boluses was not statistically 
different from closed loop with standard boluses apart from reduced overall insulin delivery in 
adolescents with Type I diabetes”.  This merely means that reducing the bolus by 25% really did 
not aid in anything.  Bruce Buckingham from Stanford presented data from the TrialNet group 
with the purpose to determine if hybrid closed loop control within one week of diagnosis of Type 
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I diabetes would stabilize glucose levels and if this effect could be maintained after discharge 
using sensor augmented insulin pump therapy (continued glucose monitoring and pump therapy 
without communication).  They used patients between the ages of 6 and 45 and the patients were 
admitted for at least three days of hybrid closed loop pump control with one-on-one nursing and 
physician supervision (please note the intensive care).  I will not go through all of their results 
but what they did find was that “in summary, hybrid closed loop therapy can be safely 
implemented at multiple centers, with rapidly improved glucose levels observed when within 
three days.  In addition, near normal glycemic control was maintained in the home setting using 
sensor augmented insulin pump therapy in the week following discontinuation of the hybrid 
closed loop therapy.”  There is a lot of question if very tight control right after diagnosis might 
not preserve C-peptide production, meaning that the patient would have a longer and more 
significant honeymoon phase.  This study did not address that issue but did show that in an 
experimental setting, hybrid closed loop pump therapy could be initiated in new onset diabetics 
safely and at least for one week after discharge the control was excellent.  It will be of greater 
interest to see how these patients do one year from now.  Again, note the intensive involvement of 
the medical staff.  This is not something that could be done routinely for new onset diabetics at 
this point.  The next study from Australia addressed an issue that will be very important down 
the line.  They looked at the feasibility of adjacent insulin infusion and glucose sensing via the 
Medtronic Combo Set.  This new combination device incorporates an insulin infusion catheter 
and a CGM sensor separated by a short distance.  Thus we do not have two separate attachments 
on the body.  They compared the combo set sensor to a standard soft sensor and infusion set that 
were separated.  When comparing results of the sensor attached to the infusion set versus the 
separated sensor, they found the Clarke Error Grid analysis showed that 96.82% of the combo set 
values were in the A-B range versus 93.14% of the soft sensor values.  They found that the 
combo set and soft sensor readings were comparably accurate during meal tests.  They concluded 
“this study shows the feasibility of simultaneous adjacent placement of an insulin infusion 
catheter and CGM sensor”.  Since most of our patients have the main complaint of being too 
attached when they have both a sensor and a pump on at the same time, I think a combo sensor 
and infusion set would be welcome.  Obviously there needs to be more study but this is the first 
time I have seen the two combined and reporting that the results were similar to them being 
separated.  Good news thus far.  A group from France reported on the feasibility of automated 
ambulatory blood glucose control in Type I diabetes using a wearable artificial pancreas.  The 
wearable system linked wirelessly in experimental insulin delivery/glucose sensing device from 
Insulet Corp. to a smartphone used as a hub running a closed loop control algorithm.  Each study 
lasted forty hours and included an overnight stay in a hotel on an open loop system, a twelve 
hour hospital admission to initial closed loop control and an eighteen hour outpatient closed loop 
pump session.  During the outpatient session, the patients had dinner, a nighttime sleep in the 
hotel, breakfast and a morning walk in town.  During the outpatient time, the closed loop control 
algorithm kept blood glucose levels in a safe range which they defined as 70 to 250 mg/dL 100% 
of the time in one patient and 78% of the time in the other.  No intervention by physicians was 
needed.  They concluded “these experiments demonstrate the feasibility and safety of a wearable 
artificial pancreas in ambulatory conditions”.  We are making small steps here.  The two patients 
were able to go out of the hospital and do somewhat normal activity for twelve hours.  The blood 
glucose values were basically acceptable although obviously that was a fairly loose target and 
we would need to see tighter control over time.  Nevertheless, it is a small step forward.  A group 
from Seattle used the Fuzzy Logic Controller in a closed loop artificial pancreas.  They state that 
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they used a controller algorithm based on Fuzzy Logic which does not rely on predictive models 
nor require meal announcement or boluses.  Instead the Fuzzy Logic Controller calculates doses 
using only the patient’s total daily insulin and the three previous five-minute continuous glucose 
monitoring readings.  They utilized this approach in ten patients between 8 and 45 years of age.  
The Fuzzy Logic Controller was initialized only with the patient’s total daily insulin dose and 
was used to direct insulin doses delivered to patients every fifteen minutes without meal 
announcement, priming boluses or study personnel intervention.  The patients were followed for 
24 hours.  The results are seen on the following graph.  The upper graph is of blood glucoses and 
the lower is the amount of insulin given.  Three patients did not finish the study, two because of 
blood glucose levels of less than 60 mg/dL due to overestimation of the total daily insulin dose 
and one had to drop out because of sensor failure.   

 
 

As you can see from the chart, the results were surprisingly good.  It is not perfect control by any 
means but it is certainly a step in the right direction.  They concluded “these preliminary data 
indicate that a Fuzzy Logic Controller may be able to regulate blood glucose with decreased 
patient effort in a clinical setting and warrants further study”.  Something along this line would 
be ideal because it does not require the patient to count carbs or to interfere with the closed 
loop.  The sensor, controller and pump control everything.  I will be curious to see if they can 
achieve better control since what they achieved this time was not adequate long-term.  On the 
other hand, it certainly is better than I would have predicted and definitely warrants more study.  
Finally we have a study from the Bronx, New York where they used a closed loop system in 
conjunction with Pramlintide and Exenatide.  They hypothesized that adjunctive therapy with 
glucagon suppressors Pramlintide or Exenatide would attenuate post-prandial hyperglycemia 
seen with insulin mono-therapy.  They used the Medtronic ePIB closed loop system.  They had 
three arms.  One was closed loop treatment alone, the second was closed loop treatment with 
Pramlintide and the third closed loop treatment with Exenatide.  The closed loop system was 
started at 6 a.m. and adjunctive study medications were given before lunch and dinner.  They 
were followed for five hours after each meal.  They found that compared to the closed loop pump 
alone, the ten hour mealtime glycemic profile (12 p.m. to 10 p.m.) was significantly better in the 
closed loop plus Pramlintide and closed loop plus Exenatide arms.  There was no significant 
hypoglycemia after meals with either of the drugs.  They concluded “both Pramlintide and 
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Exenatide appeared to attenuate meal related hyperglycemia seen with insulin mono-therapy in 
the ePID closed loop system”.  I have enclosed their chart.  Please remember that the closed loop 
pump was responding only to blood sugar and so there was not a meal bolus.  That is why the 
numbers went as high as they did. 

 
 
There were a few other abstracts of note.  I think I have exhausted this topic, however.  My 
faithful readers can take only so much so I thought I would end here.  Please stay tuned because 
each year we are getting closer and closer.  I still feel that we are not overly close right now but 
we are moving in the right direction. 

 
 

Beyond Insulin and A1c in the Management of Pediatric Type I and Type II Diabetes 
 
 This was a symposium that was given on Sunday at the last time of the day.  As a result 
we were all starting to fall asleep I am afraid.  The first talk was by Dr. Michael Freemark about 
managing insulin resistance and post-prandial hyperglycemia.  This handout is already getting 
too long so I just want to mention that the use of Metformin in obese Type I diabetics does not 
improve the hemoglobin A1c or bring the blood sugars down.  On the other hand it does lower 
the insulin requirements of these patients.  He reviewed quite a bit about fat redistribution but my 
notes are fairly incoherent.  The second talk was by Dr. Thomas Danne, “Is it Time for Routine 
Monitoring of Other Measure of Glycemic Control?”  He pointed out that the hemoglobin A1c is 
only an average and although it is important it may not be the end all as far as monitoring 
diabetes in children.  He again brought up the worries about glycemic variability.  You 
remember this is where blood sugars can go high and low frequently during the day.  The 
average may be very reasonable but there are many peaks and valleys.  He felt that measuring 
glycemic variability once patients are on continuous glucose monitoring may be very helpful.  



36 
 

He stated that hemoglobin A1c is a bad indicator of the potential for individual retinopathy in an 
adolescent.  He wonders if much of the problem stems from variability.  He said that if 
variability leads to complications it means that a good hemoglobin A1c is not a guarantee about 
the future without complications.  He talked about another measurement called MAGE which is 
the mean amplitude of glucose excursion.  The MAGE seems to correlate better with oxidative 
stress in the body than the hemoglobin A1c does.  MAGE is almost impossible to determine 
without continuous glucose monitoring and even then it is not an easy calculation.  He felt that 
we very likely would end up looking at parameters like this in the future.  He had a few other 
interesting thoughts.  He said that patients who are started on pumps at the onset of their diabetes 
had a longer period of C-peptide excretion (remember this is a marker of insulin release by the 
patient).  Patients on pumps have the same hemoglobin A1c as patients not on the pump after the 
first year but he wonders if there is not significantly lower glycemic variability and hence it may 
be safer for the patient.  He felt that the sensor augmented pumps will be very helpful in 
producing smoother full day profiles, particularly with the low glucose suspend.  Finally he 
pointed out that the number of daily boluses in pump users correlates well with the hemoglobin 
A1c level.  Patients who bolus less than twice per day average an A1c of 10.4%, patients with 
two to four boluses per day average 9.3%, patients with four to seven boluses per day average 
8.7%, patients with seven to twelve boluses per day average 7.7% and patients with more than 
twelve boluses a day have a hemoglobin A1c average of 7.3%.  He was wondering if this might 
lead to less variability and even better control than the hemoglobin A1c indicates.  Dr. Lynne 
Levitsky gave a talk on reimbursement issues.  This topic really does not interest most of you but 
I found it was an interesting fact that diabetes clinics can lose up to $1,300 per year per patient.  
No wonder we do not get rich doing what we do.  Finally Dr. Ann Peters looked at empiric data 
on diabetes care in emerging young adults.  She pointed out that one of the basic problems 
during the transition from a pediatric to adult provider was poor communications.  This is poor 
communications between the pediatrician and the internist and between the providers and the 
parents.  Other issues that impact this transition include the quality/appropriateness of adult care, 
the loss of funding/insurance and the “culture shock” in the change from a pediatric to adult 
office.  She is an internist and was quite amazed when she went to a pediatric office.  She found 
that pediatricians are much more family focused while the adult providers are individual focused.  
This leads to some difficulties.  The pediatric providers usually are covered by insurance where 
the adult providers may not be.  During the pediatric experience, parents are involved whereas 
they are actively removed by the adult providers.  The pediatricians tend to provide longer visits 
with multiple providers (nurses, dieticians, etc.) while the adult physician has a shorter visit with 
just the provider.  Finally the main topics by the pediatric clinic are usually the safe use of 
insulin, acute complications and adjustment to diabetes whereas the adult provider tends to 
concentrate on more chronic complications and is less concerned with the adjustment to diabetes.  
She did offer a web page that might be helpful for our patients as they emerge.  It is www.leap-
usc.com. 
 
Which Technologies Have Impact on Clinical and Behavioral Outcomes in Diabetes? 
 
 As you can imagine, those who know me, I approached a symposium with this title with a 
good deal of trepidation.  (For those who like to keep track, I did charge my cell phone before I 
left for the meetings.  It was the second time it had been charged since last year’s meetings and it 
really did not need it.)  I suspect other members of our clinic (I think this means younger 
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members) might have been much more comfortable with the talks.  The first talk did make sense 
to me, however.  Dr. John Pickup discussed behavioral and clinical outcomes of continuous 
glucose monitoring-what is the evidence after a decade of continuous glucose monitoring?  He is 
from Kings College, London and if for no other reason he was a delight for the listener with his 
lovely English accent.  He reported that the clinical outcomes of CGM had been extremely 
variable.  He reviewed the JDRF data which I have included elsewhere.  You remember that only 
patients 25 years or older had a significant improvement in hemoglobin A1c and that was only if 
they had sufficient use.  DirectNet studying 146 children between the ages of 4 and 9 found no 
change in hemoglobin A1c use.  He said the overwhelming evidence was that the frequency of 
use determined the outcome.  He did a meta-analysis in 2011 looking at 30 trials.  Six of the 
trials met the criteria that they were seeking.  There were 449 patients on continuous glucose 
monitoring and 443 patients on self blood glucose monitoring.  The difference between the two 
was a drop of 0.3% in the A1c for the CGM patients.  He calculated that any effect of CGMS 
was lost the patient used it less than three days per week.  For each day of use after that, there 
was a 0.15% drop in hemoglobin A1c.  On the other hand, variability was significantly improved 
with a decreased MAGE.  In this meta-analysis hypoglycemia was 23% less common in the 
group with continuous glucose monitoring but there was no effect on severe hypoglycemia.  Two 
observational studies showed a decrease from 11.9 episodes of hypoglycemia per 100 patient 
years to 4.1 episodes per hundred patient’s years.  This was particularly useful in older patients 
who had hypoglycemia unawareness.   Nocturnal hypoglycemia decreased 96% when CGMS 
was used with the low glucose shutdown pump.  Another group that seemed to have advantage 
with continuous glucose monitoring were pregnant women who dropped their hemoglobin A1c 
from 7.35 to 6.0% with CGM.  When looking at behavioral outcomes, he found that the quality 
of life measurements usually showed no difference although there was improved confidence and 
motivation.  They also found that the fear of hypoglycemia generally showed no change although 
anecdotally it may be somewhat reduced.  This was particularly the case in patients with LGS 
pump function.  The main frustrations that people had with continuous glucose monitoring were 
1) the lag time between interstitial fluid and blood glucose levels, 2) inaccuracy, 3) the degree 
that it interfered with activity, 4) the alarms, 5) the discomfort for some, 6) the objection to the 
learning that was required to do appropriate interpretation and 7) the pain on insertion.  In most 
of the studies the use dropped 50% over the first few months.  Patients who had the best success 
had good coping skills (problem solving skills) and used the information in a pattern rather than 
moment-to-moment mode.  The other factor that led to favorable outcome was involvement from 
a significant other.  Behaviors that led to a decreased hemoglobin A1c level included the 
increased number of boluses per day, the use of temporary basal rate and temporary suspend 
when activity dictated and the increased use of the bolus calculator.  I came away feeling that 
CGMS is truly a mixed bag.  Those who like it and use it benefit from it and those who do not 
like it do not benefit from it.  We are still not certain who is best suited for CGMS use.  My friend 
Tim Wysocki from Florida is starting a prospective study to determine what characteristics best 
indicate a patient would benefit from CGMS use.  We will look forward to its completion.  To this 
point, it appears that CGMS is better for hypoglycemia than it is for A1c reduction.  It certainly 
makes sense that CGM use would lead to diminished variability.  If we find that variability truly 
contributes to the production of some of the complications, CGMS will become a very important 
part of our approach.  Dr. Korey Hood discussed where we have been (1997 to 2012).  He 
pointed out that we have had a tremendous change in technology during this time.  Newer and 
better pumps are on the market almost yearly and the meters have improved considerably.  The 
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use of CGM and trend programs has made a significant difference also.  He also talked about 
facilitators which include apps, games and Skype.  He pointed out that the diagnosis of diabetes 
today is far different than a diagnosis ten, twenty or thirty years ago. Now, if a patient does not 
experience kidney disease, he has the same life expectancy of the general population.  He talked 
about scaffolding (a new concept to me that I still do not understand) that leads to temporary 
support.  It results in improved individual management skills.  He also talked about continuous 
glucose monitoring and trend programs.  They provide automatic pattern management, empower 
self management, possibly reduce the burden on the patient and presumably improve glycemic 
control.  He said that these devices can lead to decreased anxiety but possibly increased negative 
feelings about glucose values.  He also talked about facilitators which are novel ways to engage 
and motivate.  One such device is DIDGET which is being developed by the Barbara Davis 
Center and is involved with Nintendo.  Some programs are now using virtual reality.  There are 
training programs on the internet for developing coping skills.  Skype has been used for family 
therapy.  Obviously text messaging can be useful.  There are also eight apps now available for 
diabetes.  He said that our group could contact him to find out what those are.  Many of these 
facilitators have promising results but the question is if they can be sustainable.  I think I will 
have to be led by the nose in utilizing some of these programs.  I will rely on my own children 
and my patients to educate me.  Dr. Frank Snoek from the Netherlands talked about internet 
delivered interventions.  In Amsterdam they have a self-help program that has been utilized by 
one in six patients with diabetes.  It was used for patients with reduced quality of life and 
decreased adherence.  They found that there was a small effect for depression.  He stated the 
problems with depression are that it is seriously under diagnosed.  It oftentimes leads to referral 
to mental health facilities that are often difficult to reach or are not accepting patients and if the 
patients are accepted, there are only a limited number of referral sources that have an experience 
with diabetes.  The Dutch found that depression treatment offered by internet was useful because 
it had less stigma for the patient, it was much more flexible in time and space for the patient, the 
patients oftentimes were more honest than in face-to-face encounters and it was cost effective.  
They felt that the internet treatment was as effective as face-to-face therapy.  They developed a 
self help program for adults entitled Color Your Life.  It was set up as a diabetes specific 
program with eight lessons, once per week.  It was written with a voice overlay.  They used 
model patients in the program.  There was homework for the patient and written feedback from a 
personal coach.  It specifically addressed treatment regimen and adherence along with coping 
with complications.  Fifty-three of the 125 patients completed the program.  There was some 
effect on depression but no change in diabetic control as measured by hemoglobin A1c.  As you 
can imagine there were high attrition rates.  He emphasized that these programs were in their 
infancy and undoubtedly will be improved and expanded over time.  Although some of the initial 
results were less than stellar, there is no reason to think that things cannot improve as we go 
along.  I think this is a particularly interesting approach for our patients in Outreach.  It has 
been frustrating to me that we can use our social workers and a set of referrals in the Salt Lake 
Valley.  We have a few in Ogden and Provo but we really do not have much throughout the rest 
of the state.  A program like this might be very useful.  I also was wondering if this might not be 
very useful for parental depression.  This is a subject that is getting more discussion and 
certainly has an impact on our children.  If mothers and fathers are depressed, we rarely get the 
degree of control that we would like in their children. 
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Commercial Exhibits 
 
 As you may know, one of the major parts of the meetings is the presentation by most of 
the diabetes product producers of their current material.  It is a huge exhibit area that is usually 
larger than the Energy Solutions Arena.  Virtually every product imaginable is on display.  I 
wanted to mention just a few that caught my eye as I wandered through all of the barkers.  The 
first would be all of the pumps were being exhibited.  I went to the OmniPod booth and asked 
about the newer thinner model that they have been promising us for the last year and a half.  
They said it still has not made it through the FDA but they are anticipating that it will be 
available in the third quarter of this year.  That is the first time they have really pinpointed times 
at all.  Tandem has a new meter called the t:slim.  It is a small sleek pump that will hold 300 
units of insulin.  It has already gone nationwide so it will be available in Utah soon.  Its main 
advantage is that it has a color touch screen.  It has a rechargeable battery and USB connections.  
The lowest basal rate will be 0.1 U/hr and it will bolus 1 unit in 20 seconds.  This pump is very 
attractive and I have a hunch that many of our teenage girls are going to find it to their liking.  
The company claims it will be shipping in August.  I suspect they will be in our regular rotation 
of pumps after that time.  A company called Cellnovo (which I believe is an offshoot of Novo 
Nordisk) has a new pump that is rechargeable and the charge will last three days.  It can be 
detached and will carry 150 units of insulin.  There is a 20 basal profile.  Its claim to fame is that 
it will be connected with the Cloud and hence cell phones.  They think that it may be available in 
2013.  I checked with the Accu-Chek booth to see about their Solo pump.  This is a pod pump 
that is detachable.  I mentioned it in the forum last year.  They say they have not yet submitted it 
to the FDA so it is a ways off.  As far as meters are concerned, many of the new meters arrived 
about a month before the meetings.  Contour has the new USB meter that looks very nice.  It is 
very small and sleek and plugs directly into the computer.  It has a rechargeable battery.  No 
coding is necessary.  It is an attractive meter but it is so small that I worry about some of our 
absentminded patients.  It would be ideal to carry around in a pocket or a purse, however.  It does 
have an electronic log book and it has meal markers so that we can interpret readings a little bit 
easier.  For those of you that are using Contour meters, I think this one may be the best available 
to you.  Accu-Chek came out with their Nano meter.  It too is very small and has multiple colors 
for you who are fashion conscious.  Some of our patients have already been using them and seem 
to like them.  The Accu-Chek booth also noted that the Fastclicks, which is their poker, is 
probably the most comfortable on the market.  I have a hunch the OneTouch people with their 
Delica would have some argument.  Speaking of OneTouch, they released their Verio IQ meter 
one month ago.  It has two major advantages.  It does have a large screen which makes 
interpretation easy.  The main claim to fame, however, is that it has pattern alert technology.  
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The meter will help you determine patterns in blood sugars to help you better use your insulin.  
We have been teaching patterning for years and the Verio is a step in that direction.  It is still 
fairly rudimentary compared to what we ask of you but it is definitely a step forward.  We have 
been using it with good success with some of our patients.  Sanofi has the iBGStar.  This too is a 
step forward in technology.  It has been created by the Apple company and so it is very techno 
savvy.  Our techno geeks will love it.  The only problem that we have is that it is compatible only 
with Apple computers.  Most of you PC computers and will be unable to download at home.  
Those of you that have Apple computers and have not been able to download meters, this one 
would be ideal.  We will have to ask you to download at home and bring in the paper with you.  
The clinic and my office are not Apple compatible.  Finally FreeStyle released its InsuLinx meter 
about a month ago.  It too is a very easy and user friendly meter.  Its claim to fame is that it is the 
only meter with touch screen capabilities.  For someone who is technically Neanderthal like me, 
that does not seem like a major development.  For most of you, however, I suspect it is a major 
step forward.  We do have some InsuLinx in the clinic and would be happy to show them to you 
when you come in.  The other device that I wanted to mention was the Medtronic MySentry.  
This will be the first continuous monitor that will enable parents to see what a child’s blood 
sugar is in their own room when the child is in his bedroom.  They do not have enough distance 
to enable parents to see what their kindergartener is doing at school but I have a suspicion that 
will be the next step.  This way, parents can sleep more soundly because they just need to roll 
over and look at the monitor screen on their bedside table.  There were several abstracts using 
MySentry and I have mentioned a few in the body of the paper.  Medtronic does not know when 
this will be available.  I talked to the various companies about the new insulin and really did not 
get any information that I have not already shared.  I think insulin Degludec will be the first on 
the market but the Lilly LY2605541 will be not too long after it.  I have no idea if the 
hyaluronidase technique will come to fruition.  There was nothing at the commercial booths 
about it.  There were many other booths at the meeting but these were the ones I thought you 
would be most interested in. 
 
Exercise Tolerance in Diabetes 
 
 Saturday afternoon I went to a symposium on exercise.  I went only because so many of 
you are so devoted to your exercise and are just fanatics about physical fitness and want to know 
everything I learned.  If only that were true.  Dr. Steven Blair talked about physical activity in 
diabetes mellitus-why do we care?  He talked quite a bit about the need for exercise.  He said that 
the recommended exercise for adolescents and adults with or without diabetes is thirty minutes 
five times per week.  Hence there should be 150 minutes per week.  I have heard from other 
sources that it really should be four sessions of forty minutes or one hundred and sixty minutes 
per week.  Please remember what the aerobics instructors say as far as those of you who want to 
lose weight.  They say that thirty to forty minutes is good for weight maintenance but it is the 
final twenty minutes up to an hour that actually causes weight loss.  Dr. Blair said that weight 
per se is not the basic problem.  He said that the death rate in people with a BMI of 27 to 30 is 
equal to the death rate of people with a BMI of less than 27.  You can always ask our M.A.’s 
what your BMI is at each visit.  As he pointed out, there are many fat people who are fit.  He 
says that fitness is far more important than obesity in terms of life expectancy.  The mortality 
risk improves significantly with increased fitness but not with just decreased weight.  He said 
there really was no change in mortality with just a change in weight.  The change occurs with 
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increased fitness.  He referred to the HART-D Type II diabetes trial where patients had nine 
months of prescribed exercise.  They did 140 minutes of aerobic exercise per week and 
resistance training for 140 minutes per week.  The combination led to a significant decrease in 
hemoglobin A1c.  Thus he feels that physical activity is more important than obesity as a public 
health issue.  I know you get tired of hearing me talk about it but there really is sound reason for 
routine exercise.  It does not have to be in hour long chunks but if it is done routinely through the 
week, it will probably help your hemoglobin A1c and your life potential more than just about 
anything else I can offer.  Dr. Kristen Nadeau from the Barbara Davis Center talked about 
exercise intolerance in patients with Type I diabetes.  She used VO2 peak as the indicator of 
tolerance.  She said that Type I diabetics for the most part are consistently lower than non-
diabetic controls in their VO2 peak.  The level of blood sugar at the time of the testing had no 
effect on the results.  She said that decreased forearm blood flow did correlate with the VO2 
peak and felt that therefore artery stiffness was a contributor.  She also felt that cardiac 
dysfunction in our young diabetics also has an effect.  There is evidence of left ventricular 
hypertrophy in many young diabetics, even if they have the same blood pressure levels as their 
peers.  She says it may be a mild form of cardiomyopathy.  She does not know how much effect 
it has on the VO2 peak.  In our Type II diabetics, insulin resistance is probably the largest factor.  
When she measures muscle insulin sensitivity it is reduced and very nicely predicts VO2 max.  
Going back to Type I diabetes, she noted less stroke volume and less diastolic and systolic 
volume in the hearts of young diabetics.  Although exercise will improve all of these parameters, 
there still is decreased stroke volume and end diastolic volume.  In one of her studies she had 
teens exercise four times per week for an hour for twenty weeks (that is 240 minutes per week).  
She had them exercise up to 85% of peak heart rate.  The exercise increased exercise capacity by 
10% and increased stroke volume.  The end diastolic volume was not affected but there was 
improved systolic end volume and therefore better contraction.  What this boils down to is we 
need routine exercise.  For those of you who are confirmed athletes, and I know there are many 
of you, do not lose heart.  We know from vast experience that you are as competitive as any non-
diabetic teen.  Finally Dr. Jane Reusch discussed improving exercise tolerance in diabetes.  She 
noted that adult males with diabetes that have low cardio fitness have an increased death rate.  
Physical activity significantly lowers mortality.  She too looked at VO2 max and found that post-
exercise training, the adult males have increased VO2 peaks but it still is only equal to that of an 
inactive obese non-diabetic.  She noted that the VO2 max correlates very well with insulin 
sensitivity.  She also felt that some of the difficulties adult males with diabetes have is due to the 
slowed microvascular blood flow that was mentioned by Dr. Nadeau.  I find these results 
interesting but hard to interpret.  I liked the first lecturer first who explained that he was short 
and fat but was more physically fit than virtually anybody in the audience.  That gives hope to all 
of us who exercise but do not see much change in BMI.  I would love for our patients to make a 
goal for next year to reach as high a degree of physical fitness as they can. 
 
Behavioral Interventions in Clinical Care-What Works? 
 
 Right after attending the section on exercise, I attended a workshop on behavioral 
interventions.  Somehow this seemed very appropriate.  The first speaker Dr. Elizabeth Walker 
talked about interventions that worked to improve behavioral adherence.  Unfortunately, I did 
not feel that there was much gained from the talk.  Her thoughts were pretty much what are 
already included in our clinic.  She suggested that we attempt early adoption of change to build 
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in motivation and build in monitoring.  I fully support the goals but I do not think she offered 
true techniques to achieve them.  Dr. Deborah Young-Hyman discussed evidence based 
approaches for eating disorders in patients with diabetes.  She initially talked about the general 
non-diabetic population.  She says that studies show 8 to 21% of early adolescent to young adult 
women have extreme weight control behavior.  In males it is only 2 to 7%.  She says at one time 
or another one half the women in the country are attempting to control weight using healthy and 
unhealthy approaches.  It is associated with both the fear of weight gain and actual weight gain.  
It is also not surprisingly associated with depression.  She said that our culture promotes weight 
gain with unhealthy foods at fast foods and grocery stores and with little exercise.  You knew I 
would get back to this.  She stated that nine of ten adult women in the United States get minimal 
exercise.  The other overwhelming factor of course is that society emphasizes thinness on TV, in 
the movies, in ads and just day-to-day living.  She said in diabetics it is complicated from the 
beginning.  Before diagnosis, there is metabolic inefficiency with a lack of insulin and rapid 
weight loss.  This provides a “free pass” on food.  When the patient starts taking insulin and 
starts utilizing food normally, the weight comes on fairly quickly.  She said the other problem 
also is that depression is approximately twice more common in patients with diabetes than in the 
regular non-diabetic population.  She suggested that we be sure to warn patients that improved 
efficiency will lead to weight gain unless there are changes in lifestyle.  She gave us a screening 
tool, the Behavioral Risk Factor Surveillance System-Eating Disorder which might be helpful in 
our clinic.  She said that intentional insulin omission is considered purging just as bulimia would 
be considered purging.  She says that insulin omission is the most common form of eating 
disorder in Type I diabetes.  She did say also that disrupted eating (both hunger and satiety-
fullness) may be present secondary to abnormal hormone levels, listing Amylin GLP-1, Leptin 
and Ghrelin as culprits.  She said indications of disordered eating behaviors include the 
following (I would like all parents to keep this in mind because they can pick it up sooner than 
we can since we only see their children quarterly); 1) rapid weight loss, 2) chronically elevated 
hemoglobin A1c levels, 3) use of less insulin than before, 4) increased signs of depression and 5) 
increased concern about weight and size.  She stated that fluoxetine (Prozac) has been helpful in 
treating eating disorders along with counseling of course.  She said there may be a roll in the 
future with Symlin therapy.  This is an ongoing concern is our clinic as in every clinic in the 
country.  It is a very delicate topic and we do not want to bring it up unless we need to because 
we always worry that we might plant ideas in our patients’ heads.  We really do need to rely on 
parents to express concern and worry so that we can pursue it if it seems indicated.  We have all 
had many patients over the years suffer from these problems and a few that have actually died 
from them. 
 
 The next lecture was by Dr. Paul Ciechanowki from Washington State which was entitled 
“Strategies for Treating Depression and Anxiety”.  I cannot really portray this event because it 
was brand new to me.  I have seen self-help shows on TV from a distance and this was truly one 
of those sessions where he was serving as a cheerleader and commentator and everybody was up 
roaring during much of what he had to say.  These kinds of speakers can be truly effective in 
person.  He was talking about the seven steps which are part of the Problem Solving Treatment.  
The seven steps are 1) clarify and define the problem, 2) set realistic goals, 3) generate multiple 
solutions, 4) evaluate and compare solutions, 5) select a feasible solution, 6) implement the 
solution and 7) evaluate the outcome.  He says that this program is equally as effective as long-
term psychotherapy or medications in mild to moderate depression.  The first session takes one 
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hour and the later sessions take one half hour.  The full treatment duration is four to eight 
sessions and will last anywhere from two and a half to four and a half hours total.  He gave a 
reference of teamcarehealth.org.  The rationale for the program is that symptoms are caused by 
everyday problems.  If the problem can be solved, the symptoms will be resolved and he feels 
that these problems can be solved with PST.  I realized that this summary is somewhat vague but 
as I said, I really cannot portray what he went through.  I think that this might be interesting for 
our social workers.  He does give seminars in Washington and we might be wise to send 
someone up there.  If this system really works as well as he says, it might be useful for our clinic 
population.  As all the earlier speakers have noted, depression (both in the patients and families) 
is a very serious problem.  I think any approach that claims to work should at least be looked at.  
The final session was my friend Tim Wysocki talking about supporting and maintaining 
continuous glucose monitoring.  He said the barriers really are unreal expectations (this is not a 
time saver but merely more information), inconsistent or infrequent use, deficient calibration 
technique by the patient, treating without verifying the blood glucose level, the non-response by 
the patient to the trend arrows and alarms, the predictable youth-parent conflict about the CGM 
data, pain or discomfort, hypoglycemic fear or avoidance, device loss or damage, peer, school 
and fashion issues and information overload with poor problem solving skills.  He is attempting 
to find out if a behavioral approach can deal with these barriers.  He quoted the JDRF study and 
a few other studies showing the real lack of improvement in A1c levels to this point.  His 
behavioral therapy intervention will include six sessions with the adult and parent.  They will 
occur at zero, two and four weeks and three, six and nine months with phone contact in the 
interim.  The therapist will be two social workers and a psychologist.  They have been trained to 
deal specifically with CGM.  He will be reporting his data in 2014 so I have no real information 
to relay at the moment.  Tim Wysocki is probably the most prominent psychologist in diabetes 
today.  I have known him for years and he routinely produces very good results.  I will be very 
interested to see what system he finds most effective for CGM use.  I still believe that CGM is the 
wave of the future and we have to learn how to use it effectively if it going to be beneficial to our 
patients. 
 
 There were many posters on behavior and psychology at the meetings as there always 
are.  I would like to run through a few of these at this time.  A group from Portland, Oregon had 
a poster entitled “Blue’s Clues:  Depressive Symptoms of Teens with Poorly Controlled 
Diabetes”.  They looked at a sample of 64 adolescents who were considered to be poorly 
controlled.  They did not define this group but I think we all have a pretty good idea of who they 
are talking about.  They used the Child Depression Inventory to measure depressive symptoms.  
Of the 64 participants, 27% reported elevated depressive symptoms.  They then used Behavioral 
Family Systems Therapy for Diabetes and at the conclusion three months later, the CDI scores 
were significantly lower than at baseline.  They reported that initial A1c values were not 
predictive of CDI change but unfortunately they also did not report any change in A1c levels.  
They concluded “findings demonstrate frequent elevated depressive symptoms among teens with 
poorly controlled diabetes, and that depressive symptoms are associated with A1c values.  
Further, findings indicate BFST-D may improve depressive symptoms, and that improvement is 
sustained over time”.  Again, I think this is interesting information but we do not know how long 
this improvement lasts nor do we know if it truly translates to improved diabetic control.  The 
group from Joslin in Boston looked at utilization of mental health care in a pediatric diabetes 
clinic.  Twenty-four percent of their 2,233 patients that were seen in the pediatric unit were 
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scheduled for a visit with a mental health provider.  Eighty-three percent of those patients 
followed through with their appointment which meant that 20% of the pediatric diabetes patients 
received onsite mental health support.  Of those using mental health services, 6% were families 
with very young children (between 0 and 5 years of age), 34% were school aged (6 to 12 years), 
39% were teenagers (13 to 17 years of age) and 22% were young adults (greater than 18 years of 
age).  The mental health cancellation/no show rate was 38%.  Sixty-five percent of the mental 
health visits occurred on the same day as a routine pediatric visit.  Patients who had one or more 
mental health visits during the two years had a higher mean hemoglobin A1c (9.a% versus 8.5% 
for their clinic) and were younger.  There was no follow-up data to show any change in diabetes 
management success.  This is very interesting because the mental health care was provided in 
the same facility as the clinic.  Even then the cancellations/no show rate was 38%.  I very much 
doubt that we will see a significant improvement in depressive symptoms or diabetes 
management skills with that type of involvement.  We cannot provide that type of service in our 
facility and so I suspect our numbers would be even worse.  We somehow have to have an 
effective way of dealing with these issues.  A group from Poland looked at maternal depression as 
a predictor of acute hospitalization for children with Type I diabetes.  They used the Beck 
Depression Inventory and the Hamilton Depression Rating Scale to determine depression 
amongst the mothers.  These children were primarily teenagers (13.5 years of age) and had pretty 
good control with an average hemoglobin A1c of 7.8%.  They then used Cox’s Proportional 
Hazard Models to investigate the relation between mother’s depression and the child’s 
hospitalization (I believe this also included ER visits).  The hazard ratio was 2.96 when the 
mother’s depressive symptoms of above 16 in the BDI or 12 in the HDRS.  They concluded 
“children with Type I diabetes whose mothers show high level of depressive symptoms are at 
risk for hospitalization due to acute diabetic complications”.   

 
This is a significant problem.  Unfortunately, many mothers are embarrassed to say that they are 
suffering from depression since they need to have a strong face for their child.  I would ask that 
when mothers are concerned about themselves that they please contact us.  When mothers are 
having difficulty functioning themselves, the child’s care suffers significantly.  It is not a sign of 
weakness but rather a sign of strength when you seek help to better enable your child.  Along 
these lines, a group from California reported “Assessing Emotional Distress in Parents of Teens 
with Diabetes”.  They used the Parent Diabetes Stress Scale which they devised.  This report was 
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really verifying the accuracy of the tool.  They found that greater distress was associated with 
higher teen hemoglobin A1c, parent depression, family conflict and parent life stress.  They 
concluded that “the PDDS is an internally consistent, valid 20 item scale based on specific parent 
experience that can be utilized in clinical and research settings as a brief measure of parent 
diabetes-related distress.”  Another tool that might be useful in the clinic.  I will pass this 
information onto our social workers.  Another interesting study came from Richmond, Virginia 
which looked at the role of parental monitoring as a mediator between age and glycemic control 
in adolescents with Type I diabetes.  They used the Diabetes Family Responsibility 
Questionnaire, the Parental Monitoring of Diabetes Care Scale and a 24-hour diabetes interview 
to assess the type of parental involvement, be it parental responsibility or parental monitoring.  
The results found that higher levels of parent and youth reported parental monitoring but not 
parental responsibility related to lower hemoglobin A1c levels.  “Older youth who received more 
PM were in better glycemic control than those who received less PM.  Further, the mediation 
effect primarily was attributable to monitoring of non-adherence (ie:  parental knowledge of 
missed blood glucose tests and insulin doses) which also fully mediated the relation of age and 
glycemic control.”  This is a delicate topic.  Parents worry tremendously with non-diabetics as to 
how much involvement and control they should have with their teenagers.  Diabetes merely 
exacerbates the problem many fold.  Unfortunately, many of our parents end up with the 
approach that diabetes is their teen’s problem and their teen simply will not respond to their 
efforts anyway so it is up to the teen to control the diabetes.  Obviously this will not work since 
these teens tend to fall off the edge.  We need to figure out what that balance is so that both teens 
and parents are comfortable with what they are accomplishing.  Again along these lines, the 
Joslin group with Dr. Barbara Anderson from Houston assessed diabetes family conflict.  They 
were looking to see if discordant parent and youth reports of responsibility for Type I diabetes 
tasks were associated with higher discordant family conflict.  Not surprisingly, they found that 
that was indeed the case.  They concluded “clarifying and negotiating responsibilities for Type I 
diabetes tasks may help to alleviate diabetes family conflict”.  I think this is a very important 
point.  If parent and teens can sit down at a quiet time and outline what the responsibilities are 
for each in the management of the diabetes, it will lead to less conflict.  I am not saying that this 
is the final solution but it certainly could lead to less conflict and better joint efforts.  Now we 
are getting into areas that I know little about.  Neil White from St. Louis looked at social network 
and peer support (SNAPS) in adolescents with Type I diabetes.  This was a pilot study.  Their 
rationale was “with the rapid growth of social media, we asked whether online social networking 
and peer support (SNAPS) would benefit adolescents with Type I diabetes.”  They did a pilot 
study in which they had 24 patients serve as control and 22 patients randomized into a SNAPS.  
The SNAPS group was assigned an age and gender matched “buddy”, were offered anonymous 
e-mail access to their buddy and could communicate whenever they wished.  Communications 
were not monitored.  The hemoglobin A1c was similar in both groups and did not statistically 
change from the beginning to three months later (9.6% to 9.8% in the SNAPS group and 10.1% 
to 9.9% in the control group).  Despite no change in control, parents from the SNAPS group 
reported that the child had fewer treatment barriers and better treatment adherence.  They 
concluded “these pilot data suggest that unmonitored peer support via social media in 
adolescents with Type I diabetes provides little benefit.  However, additional research would be 
required to determine if other approaches to social networking, such as including diabetes 
information or access to healthcare professionals, would be beneficial”.  A group from Portland, 
Oregon looked at Skype as a way of providing psychosocial treatment for patients with poorly 
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controlled diabetes.  They used 65 patients with a mean age of 15.14 years and a mean baseline 
hemoglobin A1c of 11.2%.  One half were assigned to Skype for treatment while the other half 
was randomized to clinic treatment.  They used a variety of tools to assess patient’s satisfaction.  
They concluded “findings support use of alternative methods for delivery and treatments to 
improve adherence for youth with poorly controlled diabetes.  Parents were more satisfied with 
being randomized to treatment via Skype and this was associated with therapist-patient working 
alliance.  Participants reported feeling equally aligned with the therapist regardless of treatment 
condition”.  They subsequently reported in another presentation the improvement in diabetes 
management.  The hemoglobin A1c declined by an average of 0.76% for the control clinic group 
and an average of 0.4% for the Skype group.  Over the time of treatment, the Diabetes Self 
Management Profile (DSMP) increased by an average of 5.8 points for the clinic group and by 
an average of 2.9 points for the Skype group.  There was no significant difference between the 
groups either in A1c drop or DSMP rise.  They concluded “findings suggest no statistically 
significant differences between Skype and clinic based delivery of behavior based family therapy 
intervention for youths with poorly controlled Type I diabetes, supporting either delivery method 
as effective.”  This is an interesting study and bears further evaluation.  Statistically they found 
little difference between the two groups but the power of the study was not such that they could 
really determine true significance.  I think that this type of study needs a larger number of 
patients and a longer duration.  Skype may well be the wave of the future where our therapists 
can help patients, particularly Outreach patients, without having them come to the clinic.  Time 
will tell but technology may be useful in this case.  Can you believe that I am saying this?  
Finally the same group from Oregon looked at attention deficit/hyperactivity disorder in diabetes 
and its effect on management.  They quoted the Centers for Disease Control as saying that 
approximately 9.5% of youths between 4 and 17 years of age have been diagnosed with ADHD.  
The CDC estimated that approximately 14,345 youths across the country have both diabetes and 
ADHD.  The actual prevalence of ADHD in youth with diabetes has really not been determined.  
This group evaluated a set of 64 patients with hemoglobin A1c levels greater than 9.0%.  They 
completed various questionnaires including ADHD diagnostic status, the Diabetes Self 
Management Profile and the Diabetes Family Conflict Scale.  They found that 28.4% of these 
poorly diagnosed diabetics endorsed a diagnosis of ADHD, approximately three times the 
statewide estimate of 8.4%.  They also found that the patients diagnosed with ADHD scored 
significantly lower on the Diabetes Self Management Profile than those without ADHD.  The 
Diabetes Family Conflict Scale was significantly higher for patients reporting a diagnosis of 
ADHD compared to those who did not.  They concluded that current findings highlight the 
importance of considering the impact of ADHD symptoms on successful management of 
diabetes during adolescence.  They felt that further investigation is warranted.  We certainly have 
a fair number of patients who are felt to have ADHD or ADD.  Some of them are very well 
controlled and some of them are poorly controlled.  It would be interesting to evaluate our 
general poorly controlled patients to see how many show signs of ADD.  I am not advocating 
putting all of these patients on medication but it might explain to some degree their struggles in 
trying to achieve adequate diabetic control. 
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Clinical Aspects of Hypoglycemia in Diabetes 
 
 So we come to the last summary of a symposium from this meeting.  Ironically it was the 
first one I attended in the early afternoon on Friday.  Dr. Gabriella Gruton was the first speaker.  
She is from Turin and was reporting on the EURODIAD experience with hypoglycemia.  She 
mentioned that severe hypoglycemia, which requires help, occurs in anywhere from 0.62 to 3.2 
episodes per patient year.  In a study of 3,250 Type I diabetics between the ages of 15 and 60 in 
1994, 32 reported such an episode during the year.  Nineteen percent of the patients had one to 
two episodes and 13% had three to four episodes.  Severe hypoglycemia usually occurs in older 
patients with longer duration of their diabetes.  It also occurred in patients with tighter control 
with a hemoglobin A1c of about 6.4%.  She reported on the relationship of hypoglycemia and the 
prolonged QTc interval on EKG.  It appears that hypoglycemia leads to a prolongation of the 
interval and can lead to cardiac arrhythmias.  Thus in the EURODIAD studies, patients with 
repeat hypoglycemia had an increased QTc interval which was considered a risk for cardiac 
disease.  She then looked at the relationship between diabetes and cardiovascular disease.  I need 
to mention that these studies are all in adults.  Several studies have shown that tight control 
provides no benefit in cardiovascular disease in Type II diabetics.  The cardiovascular problems 
apparently are not related to hypoglycemia.  The DCCT showed no significant risk in Type I 
diabetics.  The EURODIAD study has followed 2,181 patients for 7.3 years.  They could find no 
support for the idea that severe hypoglycemia leads to cardiovascular disease.  They also looked 
at markers of inflammation which may lead to atherosclerosis.  They looked at CRP, TNF-alpha 
and could find no significant difference in patients that had zero episodes of severe 
hypoglycemia versus patients who had had three episodes.  Thus they do not feel that 
hypoglycemia leads to an increased cardiovascular risk markers.  She showed that there was no 
increased risk of inflammation.  I am concerned about the QTc interval data.  There has been in 
the back of my mind and several others the question that prolonged QTc intervals could lead to 
arrhythmias, cardiac arrest and death.  Certainly patients with prolonged QTc intervals in 
general are considered at significant risk.  If hypoglycemia leads to this problem, one would 
think that it would be a significant risk in our patients.  We certainly have not seen that with our 
patients in that we very, very rarely have sudden death with our children and teenagers.  We 
have no evidence that these were caused by prolonged QTc but it may be that we will need to 
start doing baseline EKG’s on our patients so that we know who has a prolonged interval in the 
first place and might be at greater risk after episodes of severe hypoglycemia.  I do not really 
know where to go with this at the moment but we need to think about it and decide if that might 
be one direction to take.  The next speaker was Dr. David Brillon who talked about 
hypoglycemia in Type II diabetes.  I will not go through all of the data but what he did find was 
hypoglycemia did not explain why studies with tighter control in Type II diabetics result in 
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greater mortality.  The hypoglycemia seems to play no role in those results.  Dr. William Ward 
looked at glucagon in closed loop insulin replacement in diabetes.  He was addressing the 
question if glucagon could reduce the frequency and duration of hypoglycemia in our tightly 
controlled patients.  He quoted one study in which one set of patients received only an insulin 
infusion while the other received both an insulin and glucagon infusion as needed.  The group 
with insulin alone dropped below 70 mg/dL for about 40 minutes per day while the group with 
glucagon infusion dropped down below 70 mg/dL only 15 minutes per day.  Thus there was a 
65% reduction in hypoglycemia.  Interestingly, with the glucagon infusion, there was no increase 
in average glucose level.  Thus it did not lead to higher levels and presumably a higher 
hemoglobin A1c.  The problem is the chemical instability of glucagon.  It polymerizes into 
amyloid fibrils within a relatively short time period.  These fibrils may actually be cytotoxic and 
perhaps cause an Alzheimer’s like syndrome.  These fibrils occur if the pH of the solution is less 
than 8.5.  Studies have shown that there is no occlusion in the pump if the pH is at 10.  They can 
be infused for up to 72 hours with no problem.  Just as a comparison, at pH 3 the tubing was 
occluded at 47 hours routinely.  There is a question, however, of the bioactivity of glucagon at 
pH 10.  There is greater degradation and it may lead to a loss of bioactivity.  They are now 
looking at use of stabilizing agents such as lactose or albumin.  You remember there was one 
abstract that I reported earlier where they were using calcium.  The other problem with the pH 
of 10 glucagon is that it is more painful.   
 
 I would now like to go over four abstracts that were presented in the poster session that 
dealt with hypoglycemia.  A group from Charlottesville, Virginia looked at understanding fear of 
hypoglycemia in pediatric Type I diabetes.  They used the Hypoglycemia Fear Survey which was 
presented to 259 children with diabetes (mean age 10.6 years) and 200 parents.  They found 
“behavior subscale items split into two factors reflecting behaviors to 1) keep blood glucose high 
(“keep blood glucose a little high to be on the safe side”) and 2) prevent/avoid negative effects of 
low blood glucose (“carry some kind of sugar, drink or food with me”).  The last two factors 
consisted of worry subscale items describing helplessness (“no one being around to help during a 
low”) and 2) social impact (“looking stupid or clumsy in front of other people”).  All of these 
factors related positively to severe hypoglycemia and the scores increased across all factors as 
severe hypoglycemia frequency increased.  As the child grew older, the parent’s scores 
decreased on both behavior factors and the adolescent’s scores increased on the social impact 
factor.  They concluded “future studies should examine the impact of these factors on diabetes 
management and control”.  The fear of hypoglycemia is a tremendous force in pediatric diabetes.  
We have many parents who are very capable of good functioning and achieving good control in 
their children who simply cannot bring themselves to achieve even adequate control because of 
the fear of hypoglycemia.  Obviously we need to learn ways to prevent hypoglycemia and to allay 
the fears of the parents.  Next a group from Medtronic explored if overnight normal glycemic 
levels may be strongly associated with superior next day glucose control.  They analyzed the 
continuous glucose monitoring data from the Medtronic CareLink database.  There were a total 
of 730 patients with estimated hemoglobin A1c values of less than 7.5% representing 23,809 
complete diurnal cycles.  They divided the cycle into an overnight period from midnight to 5:55 
a.m. and daytime period from 6:00 a.m. to 11:55 at night.  The overnight control was divided 
into four groups depending of the duration of in target sensor readings.  Group 1 was within the 
target 96% of the time, group 2, 84% of the time, group 3, 48% and group 4, 9%.  The next day 
mean continuous glucose monitoring values and the percentage of time in the normal and 
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hyperglycemic regions showed a strong positive correlation with the overnight glucose control.  
The results are in the following table. 

 
They conclude “these data suggest that strategies to improve overnight glucose control might 
have a positive influence on glycemia the next day”.  I recognize that this is not truly 
hypoglycemia but it did address the nighttime control issue once again.  The DirectNet group 
presented counter regulatory hormone responses in youth with short duration of Type I diabetes.  
This study was based on the fact that “hypoglycemia is a limiting factor in achieving optimal 
glycemic control of Type I diabetes”.  Prevention and recognition of hypoglycemia depend on 
counter regulatory hormones (glucagon and epinephrine) responses as well as sympathoadrenal-
mediated awareness of hypoglycemia.  Those with blunted responses to hypoglycemia are at risk 
for severe hypoglycemia.  They performed CLAMP studies on fifteen adolescents during the first 
year of diabetes and one year later.  They compared the results to sixteen older non-diabetic 
controls.  The changes in glucagon and epinephrine are shown at baseline and at one year in 
response to hypoglycemia.   

 
They found that “early in Type I diabetes in youth, during the “honeymoon” period when 
hypoglycemia is relatively infrequent, glucagon responses to hypoglycemia are blunted but 
epinephrine responses are not”.  Avoidance of hypoglycemia, which would reduce 
sympathoadrenal responses to subsequent hypoglycemia and thus cause defective glucose 
counter regulation in hypoglycemia unawareness, is an important target even early in Type I 
diabetes.  Even at baseline, the peak glucagon level and the change in overall glucagon level was 
diminished in the Type I diabetics.  The overall change was even worse at one year.  The 
epinephrine response was certainly robust at baseline and had diminished considerably at one 
year even though the levels were still greater than the controls.  They obviously are correct in 
pointing out that we must preserve the counter regulatory response to hypoglycemia even in the 
very early stages of diabetes.  Finally a report from Washington D.C. looked at the impact of 
parents sleep related daytime dysfunction and fear of hypoglycemia on parents diabetes self 
efficacy.  They were working on the concern that “parents who are fearful of nocturnal 
hypoglycemic episodes may be prone to disrupted sleep and related daytime impairment, 
including difficulty with diabetes management”.  They provided a questionnaire for 123 patients 
of young children with Type I diabetes.  The child’s mean age was 5.38 years.  Most of the 
children were on intensive insulin management and in good glycemic control (hemoglobin A1c 
mean was 8.08%).  Many parents performed nighttime blood glucose checks daily (36%) or 
weekly (35%).  Many of the parents endorsed weekly daytime dysfunction with 37% having 
difficulty maintaining enthusiasm and 11% reporting difficulty staying awake.  The fear of 
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hypoglycemia was significantly correlated with sleep disruption.  Progression analysis indicated 
parents fear of hypoglycemia significantly predicted daytime dysfunction and diabetes self 
efficacy.  They concluded with “many parents experience disrupted sleep and sleep related 
daytime dysfunction that impacts their perception of their ability to perform diabetes 
management.  Interventions designed to improve diabetes self efficacy should address parent’s 
sleep and hypoglycemia concerns”.  Here, here.  I worry about so many of our parents that must 
be chronically sleep deprived as they worry about their children.  It may be that programs like 
the Medtronic mySentry which provides continuous glucose monitoring that transmits to the 
parent’s bedroom will help.  In many cases counseling may well be indicated.   

 
 
Diabetes Potpourri 
 
 We now descend into that exciting section where I throw a mishmash of concepts at you.  
These are collections of posters and abstracts that I think may warrant your interest but really 
cannot be grouped into any coherent organization.  Please bear with me and hopefully we will 
find something that is of interest to you.  First is a report from the SEARCH for Diabetes in 
Youth Study 2001 to 2009.  They reported on the prevalence of diabetes in well defined 
geographic regions in Ohio, Colorado, Washington and South Dakota.  They were looking at 
physician diagnosed Type I cases among youth less than 20 years of age.  They found that the 
prevalence (the development of new cases) was 1.55 cases per 1,000 population in 2001 and was 
2.04 cases per 1,000 in 2009.  They adjusted for the completeness of ascertainment and 
calculated the prevalence in 2001 at 1.67 and for 2009, 2.06 cases per 1,000.  The prevalence 
increased in all gender, age and race/ethnicity subgroups except for the two subgroups with the 
lowest prevalence which was the children between 0 and 4 years of age and American Indians.  
They concluded “these results show a striking 23% increase in the burden of Type I diabetes 
among youth in the U.S., which likely reflects increases in disease incidence over recent years”.  
I have included their chart.   
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As you can see, all subgroups are increasing in the development of diabetes.  We have certainly 
seen an increase in our area.  We have not calculated a percent rise but we certainly know we 
are working much harder and having much greater difficulty finding slots for patients in the 
clinic.  At this point we simply do not know why the rate is going up.  The Pediatric Diabetes 
Consortium reported on the weight gain in the first year after diagnosis of Type I diabetes.  It has 
been well known that patients re-gain weight after starting insulin therapy.  The study’s objective 
was to assess the changes in weight and body mass index over the first twelve months after 
diagnosis.  At diagnosis most of the children in the study were 5 to 11 years of age and 15% 
were classified as overweight while 11% were obese (BMI greater than the 95th percentile).  The 
majority (74%) had a hemoglobin A1c of greater than 10%.  Over the next twelve months, the 
overweight prevalence increased from 26% at diagnosis to 35% at one year.  For children ages 2 
to 5 years the change was 26% to 35%, and was 27% to 28% in children between 5 and 11 years 
of age and from 24% to 23% in children 12 to 18 years of age.  They concluded “given the 
greater increase in overweight prevalence over the twelve month period for younger (less than 5 
year) compared to older children, physicians may consider close monitoring to prevent excess 
weight gain in this group.”  I have no idea how our patients compare to this group’s patients.  
Obviously we do not want our children to rapidly become overweight so we must watch this, 
particularly in our younger children.  Increased obesity will certainly lead to decreased insulin 
sensitivity and a greater difficulty to manage the child’s diabetes.  It will also negatively impact 
on the child’s self body image.  The Type I Diabetes Exchange Clinic Registry looked at factors 
associated with hemoglobin A1c levels in children with Type I diabetes.  I have included their 
data in the chart below. 
 
Table. Mean HbA1c (%) according to patient characteristics 
 Age 1-5 yrs p Age 6-12 yrs p Age 13-17 yrs p 
Race:  White | Black | Hispanic 8.1 | 8.7 | 8.1 0.005 8.1 | 9.2 | 8.3 <0.001 8.6 |10.0 | 8.9 <0.001 
Household Income:  <35K | 35-<75K | ≥75K 8.7 | 8.2 | 7.9 <0.001 8.8 | 8.3 | 8.0 <0.001 9.4 | 8.8 | 8.3 <0.001 
Insurance:  Private insurance | Other/no insurance 8.0 | 8.6 <0.001 8.0 | 8.7 <0.001 8.5 | 9.3 <0.001 
Insulin Modality:  Pump | Injection 7.8 | 8.4 <0.001 8.0 | 8.5 <0.001 8.4 | 9.0 <0.001 
TDI (units/kg≥1.5):  Yes | No 8.8 | 8.2 0.08 8.7 | 8.2 <0.001 9.4 | 8.6 <0.001 
CGM Use:  Yes | No 7.9 | 8.2 0.11 7.9 | 8.2 <0.001 8.7 | 8.7 0.88 
SMBG Per Day:  0-2 | 3-6 | ≥7 9.8 | 8.4 | 7.9 <0.001 9.3 | 8.4 | 8.0 <0.001 10.1 | 8.7 | 8.1 <0.001 
 
They found factors significantly associated with lower hemoglobin A1c levels to be younger age, 
white race, higher household income and parent education, private insurance, insulin pump use, 
total daily insulin doses of less than 1.5 units/kg/day and frequent self blood glucose monitoring.  
I doubt any of you were surprised with these results.  The goal will be to have patients who do 
not meet these requirements achieve the same degree of control.  In the Registry, patient who met 
all of the criteria I have listed above, the mean hemoglobin A1c was 7.7% with 57% at or below 
7.5%.  Thus they were for the most part able to achieve the control goals of the ADA.  The Joslin 
group noted that pediatric diabetes care requires quarterly visits that may add burden to families 
for missed school and lost work revenue.  Thus they looked at their clinic and evaluated 2,208 
individual patients who were less than 30 years of age.  For these patients over two years, there 
were 23,102 scheduled appointments with a 36% cancellation/no show rate.  Missed visit rates 
were different depending on which member of the team the patient was scheduled to see.  The 
dieticians had the highest rate at 39% and the nurse educators the lowest rate at 35%.  Rates for 
physicians and nurse practitioners were somewhere in between.  They noticed that 88% of 
patients had at least one missed appointment, 15% missed one appointment, 13% missed two, 
13% missed three and 46% missed four or more appointments over the two years.  Mothers 
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attended most visits with their children 47% and fathers attended only 9% with both parents 
attending 15% of the time and neither attending 21% of the time.  They concluded that over one 
third of scheduled visits yielded a cancellation or no show.  We have been very concerned about 
the no show and cancellation rate in our clinic.  We know the no show rate but I do not know 
that we can calculate the overall cancellation rates.  It is difficult for families when they have to 
schedule three to four months in advance.  Nevertheless, these numbers are fairly concerning 
and partly explain why we do not achieve the control that we would like to achieve.  Another 
study from Denmark looked at the pharmacodynamics of NovoLog insulin when given as a 
single injection and as many injections of the same total amount of insulin.  The insulin peaked 
quicker and faster when there were nine mini doses of 2 units each rather than one dose of 18 
units of NovoLog.  Not to worry, we are not in the process of telling you that all shots must be 
divided nine ways and given separately.  They are looking at ways of possibly having a single 
injection contain several micro needles that spread the insulin around in a more even 
distribution.  I have no idea what this would feel like but it certainly does speed up the insulin 
and increase its peak affect.  From a practical standpoint, I am not sure what to make of this but 
I am sure someone will find a way to make it practical in years to come.  Two researchers from 
Franklin Lakes, New Jersey looked at reducing intramuscular insulin injection risk.  They looked 
at injections in various sites and determined the risk of intramuscular injections related to needle 
length.  The depth of drug delivery was calculated for different length needles and insertion 
angles.  The results are in the following table. 

 
They felt “with the most commonly used 8mm needle inserted at 90 degrees, intramuscular risk 
is greatest in the thighs (27.5%) and the least in the buttocks (3.6%)”.  The thigh, which is the 
second most frequently used injection site, has greater risk than other body sites for 
intramuscular injections.  Angled insertion at 45 degree reduces the risk at least 50% but does 
not eliminate it entirely.  The intramuscular risk is much reduced with 4mm needles.  They 
concluded “clinicians, educators and patients should consider these, to reduce variability of 
insulin delivery and of glycemic control”.  I find this study very interesting.  We certainly have 
many patients who complain about insulin behaving differently at different times.  If the insulin is 
given intramuscularly, there is a much more rapid uptake of insulin and it disappears more 
quickly.  This may be the answer for part of the problem of this variability.  Another group from 
a variety of sites looked at the accuracy of the FlexTouch Pen versus vial and syringe.  They 
looked at the accuracy of patients, caregivers, and healthcare professionals using both 
approaches.  The dosing accuracy was significantly better for the pen for the entire cohort at all 
doses tested.  The differences in dosing accuracy with vial and syringe were particularly 
noticeable in patients.  Healthcare professionals and caregivers delivered the doses with 
significantly higher accuracy than did the patients.  They concluded “FlexTouch, compared to 
vial and syringe, was significantly more accurate at all tested doses and was used with similar 
accuracy by patients, healthcare providers and caregivers”.  The participants rated the pen higher 
than vial and syringe in every component of the device assessment questionnaire and the vast 
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majority of them preferred the pen.  They concluded “these findings show a potential for higher 
dosing accuracy and approved adherence when using the new pre-filled FlexTouch compared to 
vial and syringe for insulin delivery in diabetes patients”.  Do you hear this Medicaid?  There 
have now been many studies showing that pen usage is much more accurate than syringe use.  
Since we are attempting to achieve tighter and tighter control but at the same time are 
attempting to prevent hypoglycemia that may lead to worsening control, accuracy becomes a 
paramount virtue.  Hopefully any of our patients who are not on pumps will be able to go on pen 
therapy in the future.  We are significantly reducing their chance of success when we force them 
to use vial and syringe.  A group from Atlanta, Georgia looked at medical expenditures 
associated with diabetes over the last two decades.  I will not go through all the particulars of 
their model but what they found was that the total expenditure declined from 1987 to 1998 and 
then remained near the 1998 level up to the year 2008.  The inpatient costs decreased due to 
reduced utilization.  The share of prescription drugs substantially increased due to the increase of 
drugs per patient (remember we are talking adults and Type I and Type II in this study).  They 
found that the annual expenditure decreased by 29% in patients without heart complication but 
increased 13% for those with macrovascular complications.  “In conclusion, from 1987 to 2008, 
the medical expenditure attributed to diabetes among persons without macrovascular 
complications declined in the first decade and changed little in the second decade.”  I have 
included their chart. 

 
We cannot directly compare our patients to this group since it is predominately Type II diabetes.  
Nevertheless, it is encouraging that expenditures do seem to be stabilizing at least in some of the 
population with diabetes.  Sometimes it seems like everything just goes up consistently with no 
end in sight.  A study from Virginia looked at self monitoring blood glucose test strip utilization 
in Canada, which is again a major source of expenditure for our patients. Their aim was to 
investigate the annual utilization and per patient cost of self blood glucose monitoring tests.  
They chose Canada because, of course, they have nationalized medical care.  They found that 
self blood glucose monitoring testing constituted 41.6% of the total annual diabetes related 
pharmacy costs.  For patients using basal bolus insulin (pumps or multiple daily injections) it 
was 41.5%.  I have included their chart also. 
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Please remember the costs are in Canadian dollars which are different from American dollars.  
As we evolve into continuous glucose monitoring, it will be very interesting to see how costs rise.  
I cannot help but believe that continuous glucose monitoring will be somewhat but not 
substantially greater than self blood glucose monitoring in patients who test multiple times each 
day.   
 
 Finally I have three abstracts on nutrition.  I was afraid I would offend the dieticians 
completely if I did not have something on nutrition so here it is right at the tail end.  The Joslin 
group looked at the impact of protein and fat on glycemic control in youth with Type I diabetes.  
They looked at a group of 250 patients (age range 8 to 18 years) that had a mean hemoglobin 
A1c of 8.5%.  These patients checked their blood approximately five to six times per day on 
average and received 0.9 units of insulin per kilogram of weight per day.  The diets consisted of 
36% calories from fat, 16% from protein and 50% from carbs.  The patients on pumps versus the 
patients on injections showed no differences in percentages.  They found no association between 
the percent of daily calories from protein and hemoglobin A1c levels.  They also found that the 
patients with suboptimal hemoglobin A1c ingested a greater percent of calories from fat 
compared to those who had A1c’s of less than 8.5%.  They found that pump users did have a 
greater proportion of fat intake for some reason.  They concluded “a higher percent of daily 
calories from fat was associated with suboptimal glycemic control in pump treated youth with 
Type I diabetes”.  Once again we butt up against the concept of a free meal plan.  Certainly carb 
counting has led to much greater freedom in what our patients can eat but obviously they must 
be careful about what they ingest.  If you are having difficulty keeping your hemoglobin A1c 
down where you would like it, it may be that we need to reduce the amount of fat that you take in 
daily.  I confess I have not really thought about this aspect and it may make a difference.  The 
next study is from North Carolina and is evaluating only patients with Type II diabetes.  They 
looked at psyllium husk to see if it lowers fasting glucose and hemoglobin A1c levels.  They did 
a meta-analysis of five studies in patients with Type II diabetes.  It showed that psyllium, dosed 
7.0 grams per day to 15 grams per day before meals for six weeks to six months, reduced the 
fasting glucose by 28.5 mg/dL and the hemoglobin A1c by a mean of 0.74%.  They reported that 
psyllium was generally well tolerated with no adverse events (any of the increased fiber can lead 
to increased bowel movements and diarrhea).  They concluded “the meta-analysis shows that 
psyllium husks significantly lower both fasting glucose and hemoglobin A1c in subjects with 
elevated fasting glucose levels”.  I have included their chart on fasting blood sugars.  
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 I do not know if this can be extrapolated to Type I diabetes but I have a hunch that it might be 
beneficial.  I do not know what they really mean when they say no significant adverse effects.  
The effects may be adverse as far as our teenagers are concerned.  It might be an interesting 
natural approach that some of our patients would like to try.  I know of no studies in Type I 
diabetes but I certainly do not think it would hurt as long as there were no adverse events.  
Finally a group from my old stomping grounds Buffalo, New York looked at the question if new 
onset Type I children are overweight.  The aim of their study was to establish the prevalence of 
obesity in children at Type I diabetes diagnosis and the BMI changes after the start of insulin. 
They found that the BMI at diagnosis was greater than the 85th percentile in 39% of the children 
(overweight) and greater than the 95th percentile in 23% of the children (obese).  They found that 
40% of the subjects exceeded the commended daily carbohydrate and energy goals.  Only 10% 
met recommended intake of fruits and vegetables.  They concluded “obesity is prevalent in 
newly diagnosed children with Type I diabetes”.  They felt that the quality of carbohydrates and 
the energy derived from fat and protein should be stressed at diagnosis.  With our short 
admission time for initiating treatment for Type I diabetes, there is only so much time available 
for the dieticians.  I suspect that this is probably a subject that should be brought up either in the 
post admission class or at the first clinic visit.  We are now seeing that weight is definitely an 
issue in many of our patients post diagnosis.  Obviously this will be an area that will be 
addressed in the future. 

 
 So there you have it, the summary of the 2012 meetings from Philadelphia.  I hope that 
these summaries are beneficial to you.  It certainly helps me organize and review my thoughts.  I 
guess it truly is a product of love.  After the meetings, my wife and I went down to Cape May, 
New Jersey.  It changed my feelings of New Jersey entirely.  The state is not just the industrial 
corridor from Philadelphia to Newark and the burned out slums of Newark.  There is beautiful 
farmland and forest land that I had never known about.  Cape May has a huge collection of 
Victorian homes that I would highly recommend to those of you who like architecture.  There 
was no baseball at these meetings but hopefully there will be some when we descend on Chicago 
for the 2013 meetings. 
 

 


