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Controversies in Type 2 Diabetes Management 
By Kathy Sentena, Pharm. D.  
Clinical Assistant Professor of Pharmacy Practice, OSU College of Pharmacy

Diabetes is a common disease effecting over 7% of the United States 
population.[1] By 2025 it is projected that the incidence of diabetes will 
increase to almost 9%.[1] Mortality due to diabetes is high, accounting for 
the seventh leading cause of death in the general population.[1] 
Additionally, caring for people with diabetes consumes a large amount of 
healthcare resources.  One out of every seven US healthcare dollars are 
spent on people with diabetes.[2]  Currently, controversies in the area of 
diabetes management include how to best manage patients with impaired 
glucose tolerance (IGT) and if diabetes treatment should target 
postprandial hyperglycemia.  

Impaired Glucose Tolerance 
IGT is a scenario in which an oral glucose tolerance test (OGTT) 
demonstrates glucose values that are abnormally high but below levels 
used to diagnose diabetes.  OGTT values that are >140mg/dL and 
<200mg/dL indicate IGT.[3]  IGT is believed to be one of the initial defects 
that occur in glucose homeostasis before overt diabetes is diagnosed.  
IGT is a very common condition that affects approximately  20 million 
people in the US.[4] Not all people who have IGT will develop type 2 
diabetes.  The progression rate of IGT to diabetes is variable and ranges 
from 1 to 10 of every 100 persons.[4] Ethnicity and the presence of risk 
factors contribute to the development of diabetes and account for some of 
the variation in progression rates.[5]  

Evidence supporting the treatment of IGT indicates that this pre-diabetes 
state predisposes individuals to complications and mortality.   
Epidemiological studies have suggested that IGT is associated with an 
increased risk of cardiovascular complications.[6,7,8,9]  Some studies 
have also shown a relationship between IGT and an increased incidence 
in mortality.[10,11,12,13]  Definitive, controlled trials are needed to help 
discern the role of IGT and its relationship to complications and mortality 
rates.  

Although there is no concrete evidence to support initiating 
pharmacotherapy in individuals with IGT, some drugs have been studied 
in this regard.  Thiazolinedinediones were shown to normalize glucose 
levels in people with IGT.[14,15,16] These studies were of short duration 
and evaluated the effects of treatment on glucose levels, but not the 
progression to diabetes or the development of diabetic complications.  
Metformin also was studied in patients with IGT.  Some small studies 
suggested that metformin helps to improve insulin abnormalities in 
patients with IGT and prevents the conversion from IGT to 
diabetes.[17,18,25]  

Lifestyle modifications show the most promise in preventing the transition 
from IGT to type 2 diabetes.[19,20,21,22,23,24]  Many of these studies 
were long term, randomized controlled trials that demonstrated a decrease 
in the progression of diabetes with exercise and diet modifications.  The 
most recent of these studies, the Diabetes Prevention Program, showed 
that diet and exercise decreased the risk of developing diabetes by 58%. 
Whereas, patients who took metformin 850mg twice daily, had a 31% 
decreased risk.[25].  Although it is sometimes a challenge to get patients 
to adhere to diet and exercise recommendations, every attempt should be 

made to encourage healthy lifestyle changes in patients with IGT to delay 
or prevent the progression to diabetes and benefit their overall health.   

Additional outcome-based, long- term studies need to be done before 
subjecting patients with IGT to potential adverse reactions of medications, 
and to justify the treatment of this population with expensive 
pharmacotherapeutic agents. 

Postprandial Hyperglycemia 
In patients with an established diagnosis of diabetes, a newer and 
controversial approach to patient management is targeting postprandial 
glucose values.  Most often postprandial values are taken 2 hours after a 
meal, when glucose levels should have returned to normal.  Time of meal, 
and quantity and composition of the meal affect the magnitude, time and 
peak of glucoses, making postprandial values difficult to consistently 
evaluate.   

It is largely unknown if targeting postprandial values improves diabetes 
outcomes. Some studies have shown that abnormal postprandial glucose 
levels are associated with an increased prevalence of complications and 
mortality. [26,27,28] Studies suggest that postprandial glucoses correlate 
better than fasting glucoses to HbA1c levels; however, there is conflicting 
evidence within the literature.  Since HbA1c is an average of glucose 
concentrations, it encompasses fasting, as well as postprandial values, 
and is the measurement that should be targeted when treating people with 
diabetes. No studies have been done to determine if targeting postprandial 
glucose values, independently of other glucose measurements, decreases 
the incidence of diabetic complications. [29,30]  

Several studies have been conducted evaluating the role of drug therapy 
in managing postprandial hyperglycemia.  Nateglinide and repaglinide are 
marketed for this purpose.  These agents are insulin secretagogues, 
similar to sulfonylureas, which work quickly and have a short duration of 
action. [31,32,33,34,35,36] While they are effective in controlling 
postprandial glucoses, their overall effect on HbA1c is similar to or less 
than currently available therapies.  Additionally, these agents are very 
expensive and have minimal or no advantage over sulfonylureas or 
metformin.   

Thiazolidinediones also decrease postprandial glucoses; however, they 
are expensive, patients have to be frequently monitored for adverse 
effects and their ability to lower HbA1c is not superior to other first line 
agents. [37,38,39] Alpha-glucosidase inhibitors, such as  acarbose, that 
delay intestinal absorption of carbohydrates have also been studied.  
These agents are effective in lowering postprandial glucose levels, 
however, they are plagued with bothersome side effects, such as diarrhea 
and flatulence.  Additionally , alpha-glucosidase inhibitors only lower 
HbA1c by 0.2-0.5%. [40] Fast acting insulins, such as lispro and aspart, 
are marketed for postprandial glucose control because of their fast onset 
of action, which mimics first-phase insulin secretion.  These insulins are 
effective in controlling postprandial glucose values. [41,42,43] However, 
regular insulin, which is less expensive, also can control postprandial 
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levels and may provide additional coverage by preventing loss of pre-meal 
glucose control.  

New Consensus Guidelines 
Controversies surrounding the best way to treat diabetes and other 
diseases are common.  Using an evidence-based approach helps to 
ensure patients receive quality care.  Recently the American Association 
of Clinical Endocrinologists/Amercian College of Endocrinology released 
new consensus guidelines for glycemic control. [44]  

The HbA1c target has been reduced to 6.5%.  This recommendation is 
based on epidemiological data from the UKPDS that demonstrated an 
elevated risk for microvascular and macrovascular complications 
beginning at HbA1c levels of 6.5%.  Monitoring an HbA1c at least twice a 
year for patients at goal and quarterly, or more often, for those patients 
who are above goal or changing therapy is recommended.  The panel 
reiterated that the HbA1c test is the best indicator of glycemic control and 
it should be referred to as “A1C.”  

The panel also states that fasting glucoses and postprandial 
hyperglycemia are secondary assessment markers.  An increased risk of 
retinopathy is seen at fas ting levels >110mg/dL; therefore, the target 
fasting and preprandial plasma glucose value of <110mg/dL is 
recommended.  The panel recommends that a 2-hour postprandial 
glucose value be <140mg/dL.  

Lastly, the age of screening diabetes was lowered from 45 to 30 years for 
high-risk groups. Risk factors include family history of diabetes, 
cardiovascular disease, obesity, hypertension and individuals of certain 
ethnicity. This recommendation was in response to a 33% increase in 
diabetes from 1990 to 1998.  The largest increase was seen in individuals 
ages 30-39, in which the prevalence increased by 76%.    

Conclusion 
While management of patients with IGT is still being elucidated, current 
evidence suggests that lifestyle modifications have the most promising 
outcomes.  Encouraging patients to make lifestyle modifications is a safe 
way to improve glycemic control without predisposing them to treatment 
risks.  In patients with diabetes, drugs should be reserved for patients in 
whom lifestyle changes have failed and when HbA1c values exceed 6.5%.  
There is a lack of strong data that suggests that postprandial glucoses 
should be specifically targeted to improve outcomes for people with 
diabetes.  Patients should be encouraged to target lower HbA1c values to 
minimize the risk of complications from glycemic abnormalities.   
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