
Type 2 diabetes is a relatively new disease 
in children and adolescents. Historically, 
diabetes in those under the age of 18 has 
been type 1 diabetes.  However, with the 
rise in childhood obesity over recent     
decades more type 2 diabetes is being 
seen in young people.  Currently in the US, 
up to 1 in 3 new cases of diabetes         
diagnosed in the youth is type 2.  More 
type 2 diabetes is occurring in ethnic     
minorities.  Specific information on preva-
lence of type 2 diabetes in American Indian 
and Alaska Native Children and Youth is 
available in the Indian Health Service   
Special Diabetes Program for Indians 2011 
Report to Congress.   

From 1994 to 2009, prevalence rates of 
diagnosed diabetes in American Indian and 
Alaska Native (AI/AN) youth ages 15-19 
years increased 110%.  Many factors   
contribute to the high prevalence of       
diabetes in AI/AN communities.  The key 
risk factors for type 2 diabetes in the youth 
are similar to adult risk factors for diabetes 
and include: 

 Family history 
 Exposure to diabetes in the womb 
 Increases in the rates of overweight 

and obesity 
 Increasingly sedentary lifestyles 
 Inadequate access to healthful        

nutrition. 

Treating historically adult diseases in chil-
dren poses certain challenges including: 

 Children with type 2 diabetes usually 
present with other comorbid conditions 
that are generally only seen in the 
adult population (like hypertension) 

 Available treatment literature and    
education materials for pediatric      
patients focus primarily on type 1    
diabetes 

 Most medications used for type 2 dia-
betes have only been tested in adults. 

In efforts to overcome these challenges, 
the American Academy of Pediatrics 
(AAP), the Pediatric Endocrine Society 
(PES), the Academy of Family Physicians 
(AAFP), the American Diabetes Associa-
tion (ADA), and the Academy of Nutrition 
and Dietetics, partnered to develop a set of 
evidence based guidelines that aim to as-
sist clinicians in the treatment of children 
diagnosed with type 2 diabetes.  Their offi-
cial recommendations were published in 
Pediatrics in January 2013. The article 
highlights 6 key action statements for treat-
ing type 2 diabetes in patients between 10 
and 18 years of age.  

First, providers must ensure insulin therapy 
is started on all children and adolescents 
with type 2 diabetes who are ketotic or in 
diabetic ketoacidosis.  If the distinction be-
tween type 1 and type 2 diabetes is un-
clear insulin therapy should be initiated for 
patients who have a random blood glucose 
> 250 mg/dl or whose A1c in >9%.  It can 
be difficult to distinguish type 1 from type 2 
particularly when an obese child presents 
with ketosis.  It is best to manage these 
patients initially with insulin therapy while 
further testing  
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is performed to differentiate between type 1 and type 2 diabetes.  Up to 30% of youth with newly diagnosed type 2 dia-
betes present with urinary ketones.  While insulin is the mainstay therapy for type 1 diabetes, a child with type 2 diabetes 
can also benefit from initial insulin therapy.  Insulin may reverse glucose toxicity by allowing the beta cells to “rest and 
recover”.  Initiating insulin therapy early may also improve long term adherence to therapy by enforcing the seriousness 
of disease to the child patient. 

The second key action statement provides guidance in all other instances: initiate a lifestyle modification program and 
start metformin as first line therapy.  Since fewer than 10% of children with type 2 diabetes will attain blood glucose 
goals with lifestyle changes alone, metformin should be initiated alongside recommendations for physical activity and 
healthy eating.  Similar to treating adult patients, metformin should be started at a low dose and titrated slowly to avoid 
gastrointestinal side effects.  Staring at 500mg daily, and increasing by 500mg every 1-2 weeks, up to an ideal and 
maximum dose of 2000mg daily.  In pediatric patients, lifestyle change is most likely to be successful when a multidisci-
plinary approach is used with the involvement of the entire family. 

The third key action statement from the guidelines recommends  providers monitor A1c every 3 months and intensify 
treatment if goals for blood glucose and A1c are unmet.  The target A1c for children and adolescents with type 2 diabe-
tes is in general less than 7%.  Activities recommended to intensify treatment include increasing the frequency of clinic 
visits, encouraging additional blood glucose monitoring, meeting with a registered dietitian or diabetes educator, increas-
ing attention to diet and physical activity, and adding or changing the medication regimen.   

The fourth key action statement recommends blood glucose monitoring in persons taking insulin or other medications 
that can cause hypoglycemia, if a person is starting therapy or changing their regimen, if  not meeting treatment goals or 
if the person has a concurrent  illness.  The overall goal of blood glucose monitoring is maximize benefit while minimiz-
ing the burden to the person.  Blood glucose testing recommendations based on the medication regimen are summa-
rized in the table below. 

The fifth key action statement supports using The Academy of 
Nutrition and Dietetics’ Pediatric Weight Management Evi-
denced Based Nutrition Guidelines in counseling families on  
weight-loss in children.  Common dietary recommendations to 
promote weight loss in children include eating regularly sched-
uled meals and snacks, reducing portion sizes, choosing calorie
-free beverages (except for milk), limiting juice to 1 cup per day, 
increasing fruits and vegetables in the diet, eating 3 to 4 low fat 
dairy products per day and limiting the intake of high-fat and 
fast foods.   

The sixth key action statement recommends encouraging daily 
physical exercise and limiting non-academic screen time.  Pa-
tients should be encouraged to engage in at least 60 minutes of 
moderate-to-vigorous physical activity daily and nonacademic 
screen time (videogames) should be limited to 2 hours per day.  
Moderate-to-vigorous physical activity can be confirmed by the 
talk test.  If the person can talk but not sing it is moderate activ-

ity, if the person cannot talk without pausing for breath that is vigorous activity.  The activity does not have to happen in 
60 consecutive minutes, it can be broken into several shorter bursts throughout the day.  The family should be involved 
in setting, sharing, and enforcing exercise goals. The provider should take into account the physical ability of the child as 
well as the child’s and  family’s preferences when formulating a plan. 

An underlying theme throughout the guidelines is the importance of family centered diabetes care and the family  
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Medication Regimen BG Testing Frequency 

Newly diagnosed T2DM 
(regardless of treatment) 

Fasting, Premeal, and Bed-
time 

Single bedtime long-acting 
insulin 

Fasting 

 

Oral agents only 

Frequency dependent on 
aggressiveness of treatment 

and risk of hypoglycemia 

Single bedtime insulin with 
oral agent 

Twice daily: fasting + single 
post prandial 

Multiple daily Insulin injec-
tions (Basal Bolus regimen) 

Premeal and Bedtime 

References:   

 Gahagan, S. Sliverstein J, Committee on Native American Child Health and Section on Endocrinology.. Prevention and Treatment of Type 2 Diabetes Mellitus in Children, With 

Special Emphasis on American Indian and Alaska Native Children. Pediatrics 2003;112:e328-.347. 

 Indian Health Service Special diabetes Program for Indians 2011 Report to Congress, Making Progress Toward a Healthier Future.  Accessed April 12, 2013.  

http://www.ihs.gov/MedicalPrograms/Diabetes/HomeDocs/Programs/SDPI/2011RTC_Layout_10102012_508c.pdf  

 Copeland KC, Silverstein J, Moore KR, et al.  Management of Newly Diagnosed Type 2 Diabetes mellitus in Children and Adolescents.  Pediatrics 2013;131:364-382.  
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Type 2 Diabetes Mellitus in the Elderly Patient 
Justin Park, Pharm.D. Candidate 

Introduction 

As the baby-boomer generation continues to age, type 2 diabetes is expected to become more and more prevalent in the 
elderly population.  A fact sheet published by the CDC in 2011 noted that approximately 1 in 4 patients with diabetes are 
over the age of 65.  Just as there are numerous challenges and barriers complicating the treatment of diabetes in the 
youth there are unique challenges to treating diabetes in the elderly.  Elderly patients with diabetes are much more likely 
to have significant co-morbidities such as vascular disease, cognitive decline, and renal impairment.  Functionally, eld-
erly patients may be less able to self-monitor blood glucose and adequately exercise.  They are also more susceptible to 
severe consequences from hypoglycemic episodes such as fractures and bleeding from resulting falls.  It is evident that 
a dynamic and multidisciplinary approach should be utilized in treating this population.  This article will summarize the 
treatment recommendations and considerations for treating diabetes in elderly patients.  

Glycemic targets 

The glycemic goal for an elderly patient should depend on the projected life expectancy as well as risk for hypo-
glycemia.  For patients with a life expectancy of 10 years or more, a goal HbA1c of <7% is appropriate.  For patients 
who are more frail with a shorter life expectancy, or who are at increased risk for hypoglycemia, a more modest goal of 
<8% should be considered.  Additionally, clinicians should be aware of co-morbid conditions that might effect the    
hemodynamics of elderly patients as they may lead to inaccurate A1c readings.   (continued on page 4) 
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involvement with treatment.  Because youth are susceptible to non-adhering to positive lifestyle changes, engaging the 
family is critical in fostering treatment adherence.  Goals must be realistic and take into account the family’s health be-
liefs and behaviors.  In addition, it is important to understand the family’s perception of the disease to dispel any myths or 
misconceptions before establishing a care plan.  Because type 2 diabetes disproportionately affects the minority popula-
tion, there is a need to ensure culturally appropriate, family-centered care along with ongoing education.  More detailed 
information and extensive resources can be found in the published article at http://pediatrics.aappublications.org/.   

The Six Key Action Statements  for Managing  Newly Diagnosed Type 2 Diabetes in Children and Adolescents 

1. Initiate insulin in children and adolescents who 

 are ketotic or in diabetic ketoacidosis 

 the distinction between type 1 and type 2 is unclear 

 have random blood glucose > 250 mg/dl  

 have an A1c >9%. 

2.  In all other circumstances, providers should initiate a lifestyle  modification program and start metformin as first line therapy. 

3.  Monitor A1c every 3 months 

4. Advise children and adolescents to monitor finger stick blood glucose concentrations in those who 

 Are taking insulin or other agents that can cause hypoglycemia 

 Are staring or changing their treatment regimen 

 Have not met treatment goals 

 Have concurrent illnesses. 

5.  Incorporate  the  Academy of Nutrition and Dietetics’ Pediatric Weight Management Evidenced Based Nutrition Guidelines  

6.  Encourage moderate to vigorous physical activity at least 60 minutes daily and limit nonacademic screen time to less than 2 hours per 

day 
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Similar to the treatment of other adults with type 2 diabetes, the foundation of therapy for elderly patients is healthy food 
choices and continued physical activity.  Diet & weight reduction can be used in the treatment of elderly patients.  
Because the elderly are at risk for obesity as well as for under-nutrition, a medical nutrition evaluation should be com-
pleted by a dietitian and a plan developed.  When blood glucose targets cannot be reached or maintained  through life-
style choices it is appropriate to use drug therapy in the elderly patient.  Although all types of oral hypoglycemic and 
insulins are considered safe in the elderly patient, increased caution should be used when making medication selec-
tions.  “Start low and go slow” is a core principle when starting new medications in elderly patients.  Many 
medications used for the treatment of diabetes do require renal dosing.  For instance, metformin requires a  calculated 
GFR of >30mL/min for safe use.  Glyburide is contraindicated in patients with a CrCl <50mL/min.  Exenatide should not 
be used in patients with a CrCl <30mL/min.   Some of the DDP-IV inhibitors require renal dose adjustments as well.  
Remember that the majority of patients with diabetes will die of cardiovascular disease so addressing cardiovascular 
risk factors continues to be an important issue in elderly patients.  Cardiovascular risk reduction should be focused 

upon: smoking cessation, hypertension treatment, dyslipidemia treatment, aspirin therapy, and exercise.   
 

Elderly patients are at an increased risk for certain barriers and challenges when compared to their younger counter-
parts.  Common syndromes seen in elderly patients with diabetes include: cognitive impairment, depression, poly-
pharmacy, falls, and urinary incontinence.  The provider should take these factors into account when formulating a 
treatment plan for the elderly patient. 

 Summary and recommendations 
 The goal A1c in otherwise healthy elderly patients with a life expectancy greater than 10 years is <7.0%.  The goal should  

   be increased to <8.0% for those that are frail, have a shorter life expectancy, or are at a high risk of hypoglycemia and  

   related complications. 

 The risk of negative effects from hypoglycemia such as impaired cognition and falls is increased in the elderly.  Therefore, 

   the avoidance of hypoglycemia should be an important consideration when formulating treatment for the elderly patient. 

 Elderly patients should receive individualized counseling regarding lifestyle modification.  A medical nutrition evaluation  

   should also be conducted to tailor a diet plan for the patient. 

 The initial therapy of choice for the elderly patient is metformin.  For patients with contraindications and/or intolerance to  

   metformin, glipizide is an alternative option. 

 If glycemic goals are not reached after initiation of a single agent, the clinician should evaluate the elderly patient for con 

   tributing causes such as difficulty with adherence, side effects, or poor understanding of treatment plan. 

 Therapeutic options for a second agent in elderly patients who fail initial therapy with lifestyle intervention and metformin 

   (or glipizide) are similar to that of younger patients. 

In summary, the treatment of type 2 diabetes in elderly patients does not deviate much from that of younger adults.  
However, increased attention must be given to factors that often complicate treatment in elderly patients such as renal 
impairment, cognitive decline, and physical/social barriers.   
 
 

Reference:  “Treatment of type 2 diabetes mellitus in the elderly patient” as published in UpToDate. Last updated: Oct. 1, 2012 
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Continuing Education Quiz 
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1. The 1st line therapy for children newly diagnosed with type 2 

diabetes is: 

a. metformin 

b. lifestyle modification 

c. insulin 

d. metformin with lifestyle modification 

 

2. Insulin should be initiated in pediatric patients that present with 
which of the following?  

a. Random venous BG ≥ 250 mg/dL  

b. HbA1c > 9% 

c. Ketosis with unclear distinction between type 1 and type 2 
diabetes 

d. All of the above 

e. Pediatric patients should not be treated with insulin on 
initial presentation 

 
3. The recommended amount of exercise for pediatric patients 

with type 2 diabetes is: 

a. 30 minutes daily 

b. 30 minutes 5 days a week 

c. 60 minutes daily 

d. 60 minutes 5 days a week 

 

4. What is the goal HbA1c for children with type 2 diabetes? 

a. < 6.5 % 

b. < 7 % 

c. < 7.5% 

d. < 8% 

 

5. In children with type 2 diabetes non academic screen time 
should be limited to __________hours per day 

a. 1 

b. 2 

c. 3 

d. 4 

 

 

 

 
 

 

 
 

 

6. The initial medication therapy of choice for elderly patients 
with type 2 diabetes is: 

a. metformin 

b. glipizide 

c. insulin 

d. pioglitazone 

 

5. The lowest estimated GFR considered safe for patients to 
start on metformin is: 

 

a. 15 mL/min 

b. 30 ml/min 

c. 45 mL/min 

d. 50 mL/min 

 

7. Which sulfonylurea is preferred in elderly patients? 

a. glyburide 

b. chlorpropramide 

c. glipizide 

d. glimepiride 

 

 

9. What would be the goal A1c for an elderly patient with type 2 
diabetes and a projected life expectancy less than 10 years? 

a. < 6.5% 

b. < 7% 

c. < 7.5% 

d. < 8% 

e. No goal. Treatment should focus on quality of life.  

 

10. Cardiovascular risk reduction in an elderly patient should fo-
cus on  

a. Smoking cessation 

b. Hypertension treatment 

c. Dyslipidemia treatment  

d. All of the above 
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