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Abstract

The rising rates of obesity in youth have concurrently
led to an increase in the rates of type 2 diabetes melli-
tus (T2DM) in this age group. However, there are limit-
ed data on the efficacy of different antidiabetic agents
in youth. In this context, the Treatment Options for
Type 2 Diabetes in Adolescents and Youth trial recently
reported that the majority of obese children and ado-
lescents 10-17-years old with newly diagnosed T2DM
(T2DM duration less than 2 years) could not achieve
HbA1c levels < 8% for more than 1 year with metfor-
min monotherapy, metformin plus rosiglitazone combi-
nation, or metformin and lifestyle changes. These find-
ings suggest that, in the majority of youth with T2DM,
tight long-term glycemic control with oral agents is an
elusive goal and that most patients will require treat-
ment with insulin within a few years of diagnosis to
achieve HbAlc targets and reduce the risk of macro-
and microvascular complications. Therefore, reducing
the incidence of T2DM by preventing pediatric obesity
through the implementation of lifestyle changes in the
community should be the primary objective of health-
care systems.
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INVITED COMMENTARY ON HOT
ARTICLES

Obesity is becoming increasingly prevalent in children
and adolescents, putting considerable burden on pub-
lic healthcare services'™. According to the 2007-2010
National Health and Nutrition Examination Survey
data, 16.9% of 6- to 19-year-old in the United States
are obese”. These rising rates of obesity in youth have
concurrently led to an increase in the rates of type 2 di-
abetes mellitus (T2DM) in this age group”. The overall
prevalence of T2DM in youth is 0.22 cases per 1000
and it is estimated that T2DM accounts for 15% to 86%
of newly diagnosed cases of diabetes mellitus in ages
10-19 years with the higher prevalence rates reported
among ethnic minorities'.

Despite the increasing rates of T2DM in youth, there
are limited data on the efficacy of different antidiabetic
agents in this age group. Furthermore, additional dif-
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ficulties emerge during the treatment of this special
population, including the psychological and emotional
changes of adolescence as well as particularities of the
specific familial and socioeconomic environment™”.

In this context, the Treatment Options for Type
2 Diabetes in Adolescents and Youth (TODAY) trial
provides new insights on the management of this un-
derstudied group of patients[gl. This multicenter study
included children and adolescents 10- to 17-year-old
who had T2DM for less than 2 years (mean T2DM
duration 7.8 mo) and body mass index (BMI) = the
85th percentile for age and sex. Of the 1211 subjects
who were screened, 927 patients entered a run-in phase
during which metformin was administered at a dose of
1000-2000 mg/d to achieve HbAlc levels < 8%. At the
end of the run-in period, 699 patients were randomly
assigned to continue metformin monotherapy at a dose
of 1000 mg twice daily, to receive metformin and rosi-
glitazone 4 mg/d combination treatment, ot to receive
metformin and lifestyle intervention focusing on weight
loss through family-based changes in eating and activity
behaviors. The primary endpoint was treatment failure,
defined as HbAlc levels persistently = 8% over a 6-mo
period or persistent metabolic decompensation (i.e., in-
ability to discontinue insulin within 3 mo after its initia-
tion for decompensation or recurrent decompensation
within 3 mo of stopping insulin). Patients were followed-
up for a mean of 3.86 years.

Treatment failure occurred in 51.7% of patients in
the metformin monotherapy group (95% CI 45.3-58.2),
in 38.6% of patients treated with metformin plus rosi-
glitazone combination (95% CI 32.4-44.9), and in 46.6%
of patients managed with metformin and lifestyle modi-
fication (95% CI 40.2-53.0)"". Metformin plus rosigli-
tazone treatment reduced the occurrence of treatment
failure by 25.3% compared with metformin monother-
apy (P = 0.0006). Treatment failure rates did not differ
significantly between patients treated with metformin
combined with lifestyle intervention and patients treated
with either metformin monotherapy or metformin com-
bined with rosiglitazone. The median time to treatment
failure was 11.5 mo (range, < 1 to 66 mo) and did not
differ between the 3 groups. The BMI increased sig-
nificantly more in patients treated with metformin plus
rosiglitazone than in the other groups. The group that
received metformin and lifestyle intervention exhibited
less BMI increase than patients treated with metformin
monotherapy. However, neither BMI at baseline nor
BMI during treatment predicted treatment failure. Ad-
herence to treatment was 57% at month 60 and did not
differ between the 3 groups. Changes in blood pressure
and lipids were also comparable in the 3 groups. Seri-
ous adverse events were reported by 18.1%, 14.6% and
24.8% of patients treated with metformin alone, met-
formin plus rosiglitazone, and metformin plus lifestyle
intervention, respectively (P = 0.02). The most frequent
adverse effects in all groups were infections, gastrointes-
tinal symptoms, rash, muscle ache and elevation of liver
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enzymes.

Until now, metformin and glimepiride are the only
oral agents approved by the Food and Drug Admin-
istration for the treatment of children with T2DM".
Although metformin is recommended as first-line treat-
ment in this age groupm], the TODAY study showed
that in children and adolescents who have T2DM for <
2 years, metformin maintains optimal glycemic status in
< 50% of patients after 1 year. When metformin mono-
therapy does not achieve HbAlc targets, sulphonylureas
are the most frequently added oral agentsm. However,
sulphonylureas are associated with weight gain and in-
crease the risk for hypoglycemiam. Unfortunately, the
TODAY study did not include a sulphonylurea arm and
the benefit/risk ratio of metformin plus sulphonylurea
combination in this age group remains unclear. Never-
theless, in adults with newly diagnosed T2DM, sulpho-
nylurea monotherapy maintains HbAlc targets after
3 years in < 50% of patientsm]. On the other hand, in
adults, rosiglitazone monotherapy appears to be associat-
ed with more sustained glycemic control than monother-
apy with either metformin or sulphonylureas'”. Never-
theless, rosiglitazone has been withdrawn from Europe
and its use is restricted in the United States because it
appears to increase the risk for myocardial infarction ",
Pioglitazone, the other member of the thiazolidinedio-
nes class, does not appear to increase cardiovascular
tisk!"”, but both agents are associated with weight gain,
edema and increased risk for heart failure and frac-
tures . Moreover, pioglitazone was recently withdrawn
from France because of increased risk for bladder can-
cer"™. In addition to these safety concerns, almost 40%
of patients treated with metformin plus rosiglitazone
combination in the TODAY study could not maintain
HbAlc levels < 8% after 1 year. Therefore, the efficacy
of adding rosiglitazone in this age group also appears to
be suboptimal. It should also be emphasized that treat-
ment failure rates did not differ in the TODAY study be-
tween patients treated with metformin plus rosiglitazone
and patients given metformin and lifestyle advice.

Overall, the findings of the TODAY study suggest
that, in order to achieve optimal glycemic control, the
majority of children and adolescents with T2DM will
require treatment with insulin within a few years after
diagnosis[sl. Even though insulin can achieve sustained
normalization of HbAlc levels, it has the drawbacks
of weight gain and elevated risk of hypoglycemic epi-
"M% Tn addition, the parenteral administration
of insulin is an important barrier for the introduction

. 19 .
of this treatment'”. Moreover, the need in some cases

sodes

for multiple daily injections to optimize glycemic con-
trol hampers the intensification of insulin treatment' .
Common misperceptions of patients regarding insulin,
including the belief that it represents failure of oral
agents or a sign of uncontrolled diabetes with a higher
risk for long-term complications, are additional obstacles
for initiating insulin®. In addition, after the introduc-

tion of insulin, adherence is lower than those with oral
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antidiabetic agents“()]. The issue of adherence to treat-
ment is particularly pertinent to adolescents'"’. Indeed,
in the TODAY study, only 57.6% of patients adhered
to treatment with oral antidiabetic agents[sl. Moreover,
satisfaction with antidiabetic treatment, which is directly
correlated with adherence, is lower in patients treated
with insulin than in those who receive oral agents[zo].

In conclusion, the findings of the TODAY study
suggest that, in the majority of youth with T2DM, tight
glycemic control is an elusive goal with oral agents even
in the context of a clinical trial involving presumably
motivated patients. Therefore, achieving HbAlc goals
will probably be even more difficult in everyday clini-
cal practice. It remains to be established whether newer
antidiabetic agents, particulatly dipeptidyl-peptidase IV
(DPP-IV) inhibitors and glucagon-like peptide 1 (GLP-1)
analogues, will provide more sustained glycemic con-
trol in adolescents with T2DM. These agents have the
advantage that they ecither not cause weight gain (the
DPP-1IV inhibitors) or induce weight loss (the GLP-1
analogues) and are considered second line treatment in
adult diabetic patients who cannot achieve glycemic tar-
gets with metformin rnonotherapyp”. However, they are
not currently licensed for use in patients younger than
18 years. Accordingly, reducing the incidence of T2DM
by preventing pediatric obesity through lifestyle changes
should be the primary objective of healthcare systems.
Randomized trials in adults showed that diet and exer-
cise reduces the risk of T2DM in patients with impaired
fasting glucose or impaired glucose tolerance™”!. How-
ever, long-term adherence to lifestyle changes is difficult
to achieve, particularly in adolescents, as shown in the
TODAY and other studies™". Therefore, implementing
healthcare policies to address causes of low adherence
to lifestyle modifications, including low socioeconomic
and educational status, limited health care accessibility
and family problemsm’%l, are imperative to prevent the
development of obesity and T2DM in children and ado-
lescents.
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