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Early and Aggressive Initiation of Insulin Therapy for 
Type 2 Diabetes: What Is the Evidence?

Kevin Niswender, MD, PhD

Type 2 diabetes mellitus is a 
progressive disease in which 
β-cell function continually 

declines and eventually fails, ulti-
mately requiring nearly all patients 
to be placed on insulin therapy. An 
increasing body of evidence suggests 
that early intensive glycemic control 
reduces long-term vascular outcomes 
and potentially may prolong β-cell 
lifespan and function. Herein, evi-
dence in favor of early insulin therapy 
on disease progression and long-term 
outcomes will be reviewed and placed 
into clinical context.

The importance of good glycemic 
control to reduce the risk of vascular 
complications of hyperglycemia is 
well established.4–7 However, type 
2 diabetes is a progressive disease, 
and the need for increasing the 
intensity of treatment to maintain 
glycemic control is an indicator of 
that progression. Ultimately, most 
patients will require insulin therapy, 
although insulin is still all too 
often thought of as “last resort” or 
“end-stage” therapy. This and other 
misperceptions frequently limit the 
early initiation of insulin therapy, 
even among patients for whom oral 
agents are no longer adequate.8,9

A variety of insulin analogs are 
now available that lower the risk 
of hypoglycemia and result in less 
weight gain, thus providing the tools 
to overcome barriers commonly 
associated with insulin therapy. New 
insulin analogs more closely mimic 
the kinetic profile of endogenous 
insulin and allow for flexible dosing 

in pen devices that are generally well 
received by patients. Clinical out-
come data, together with the safety 
and convenience of insulin analogs 
and newer insulin-delivery devices, 
may make early initiation of insulin 
therapy more attractive.

The objective of this review is to 
present recent clinical evidence in 
favor of early and aggressive blood-
glucose lowering in patients with 
type 2 diabetes, and, in this context, 
to discuss and highlight real-world 
clinical experiences for type 2 diabe-
tes disease management. 

Early and Aggressive Intervention 
Reduces Long-Term Vascular Risk
Cardiovascular disease is the major 
cause of morbidity and mortality in 
patients with diabetes.2 In experi-

mental models, prolonged exposure 
to hyperglycemia has been shown to 
result in glucotoxicity10 and oxida-
tive stress,11–13 culminating in β-cell 
destruction14 and microvascular and 
macrovascular complications.13,15,16 
Thus, glycemic control is the primary 
therapeutic goal in the management 
of type 2 diabetes.

Three laboratory measures are 
recommended to gauge the level of 
glycemic control attained by indi-
vidual patients (Table 1).17,18 A1C 
values reflect glycemic exposure 
during a period of ~ 3 months. 
The expected A1C value for people 
with normal glucose metabolism is 
4.0–6.0%.19 Recommended target 
values for individuals with diabetes 
are < 7%17 or ≤ 6.5%.18 Individualized 
targets based on patients’ entire 
clinical situation are also impor-
tant.17 Fasting plasma glucose (FPG) 
and postprandial plasma glucose 
(PPG) values provide snapshots 
of basal glucose metabolism (i.e., 
hepatic glucose production) and, 
most importantly, exposure to post-
prandial glucose excursions, which 
have recently been linked to overall 
vascular damage.20 

Tight glycemic control is cru-
cial for reducing the incidence of 
retinopathy, nephropathy, and 
neuropathy in patients with diabetes, 
and evidence suggests that early con-
trol prevents macrovascular events 
many years down the road (i.e., 
induces a “metabolic memory”).4–7 
Results from the U.K. Prospective 
Diabetes Study (UKPDS) showed 

I n  B r i e f

Type 2 diabetes is a progressive 
disease in which b[beta symbol]-
cell function continually declines 
and eventually fails, ultimately 
requiring nearly all patients to 
be placed on insulin therapy. An 
increasing body of evidence sug-
gests that early intensive glycemic 
control reduces long-term vas-
cular outcomes and potentially 
may prolong b[beta symbol]-cell 
lifespan and function. Herein, 
evidence in favor of early insulin 
therapy on disease progression 
and long-term outcomes will be 
reviewed and placed into clinical 
context.
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that aggressive glycemic control, 
with sulfonylureas or insulin in 
patients newly diagnosed with type 
2 diabetes significantly reduced the 
risk of any microvascular endpoint 
compared to conventional treatment 
(relative risk [RR] reduction 25%; 
P = 0.0099).4 There was no signifi-
cant difference in macrovascular risk 
among those treated intensively with 
chlorpropamide, glibenclamide, 
or insulin during the 10-year study 
period. Reduction in risk of myo-
cardial infarction was of borderline 
significance with intensive glycemic 
control (P = 0.052). No significant 
benefit was seen for other macrovas-
cular endpoints.4 

The results of a 10-year poststudy 
follow-up revealed the long-term 
benefit of early glycemic control in 
the UKPDS population.21 At study 
end, the median A1C value was 7% 
in the intensive treatment group and 
7.9% in the conventional treatment 
group, although values increased 
steadily during the 10-year study 
period.21 After study end, the course 
of therapy was left to the discretion 
of the patients and their physicians, 
and differences in glycemic control 
had disappeared between treatment 
groups at the end of the first post-
study year. Glycemic control was 
similar during this follow-up period, 
and the A1C values were statisti-
cally similar across treatment groups 
during the course of the poststudy 
follow-up.21

Intriguingly, those who had 
received intensive treatment soon 
after diagnosis had significantly 

lower rates of microvascular disease 
(RR = 0.76; 95% CI 0.64–0.89; P = 
0.001). In addition, these patients 
had lower rates of any diabetes-
related endpoint (RR = 0.91; 95% CI 
0.83–0.99; P = 0.04), diabetes-related 
death (RR = 0.83; 95% CI 0.73–0.96; 
P = 0.01), and death from any cause 
(RR = 0.87; 95% CI 0.79–0.96; 
P = 0.007). A statistically significant 
reduction of risk for myocardial 
infarction was observed in patients 
who had been in the intensive treat-
ment groups early (RR = 0.85; 95% 
CI 0.74–0.97; P = 0.01) but who 
had similar glycemic control in the 
follow-up period.21 

Results were further analyzed 
for the subgroup of overweight 
subjects at study entry and those 
who were treated with metformin 
rather than a sulfonylurea. During 
the poststudy follow-up, patients 
in the metformin group also ini-
tially showed lower risk of any 
diabetes endpoint (RR = 0.79; 95% 
CI 0.66–0.95; P = 0.01), diabetes-
related death (RR = 0.70; 95% CI 
0.53–0.92; P = 0.01), death from any 
cause (RR = 0.73; 95% CI 0.59–0.89; 
P = 0.002), and myocardial infarc-
tion (RR = 0.67; 95% CI 0.51–0.89; 
P = 0.005).21 

Similar findings have been 
observed in the landmark Diabetes 
Control and Complications Trial 
(DCCT), in which intensive control 
prevented microvascular com-
plications, despite the fact that 
glycemic control of the intensive 
group rapidly decayed to that of 
the “standard” therapy group at 

the end of the study.5 In the follow-
up Epidemiology of Diabetes 
Interventions and Complications 
(EDIC) study, a similar large effect 
of early glycemic control on cardio-
vascular events was noted.7 Both 
the UKPDS and the DCCT/EDIC 
studies provide a strong rationale 
that early aggressive intervention 
in diabetes will dramatically lessen 
the burden of cardiovascular disease 
many years later.4–7 

Rationale for Early Initiation                
of Insulin Therapy 
The fundamental scientific and 
clinical question of whether the 
progressive nature of diabetes can be 
modified remains of great interest. 
In proof of principle, the Diabetes 
Prevention Program demonstrated 
that an intensive lifestyle interven-
tion was most effective at reducing 
progression to diabetes in high-risk 
individuals, followed by metformin 
therapy.22

There has been similar inter-
est in understanding whether early 
intervention with insulin may be 
fundamentally disease-altering, 
potentially by protecting β-cell 
function.23–25 A recent, randomized, 
parallel-group study of 382 patients 
with newly diagnosed type 2 diabetes 
provides intriguing support to this 
hypothesis.23 The effects of intensive, 
short-term insulin therapy on β-cell 
function was evaluated in this trial, 
in which patients were randomly 
assigned to treatment with continu-
ous subcutaneous insulin therapy, 
multiple daily insulin injections, or 
oral hypoglycemic agents.23 Once 
patients achieved and sustained on-
therapy normoglycemia for 2 weeks, 
pharmacological treatment was 
stopped.

Normoglycemia was attained 
by > 95% of patients in the insu-
lin treatment groups compared to 
84% of those receiving oral agents. 
Glycemic control was reached sig-

Table 1. Goals for Glycemic Control17,18 

ADA AACE 

A1C (%) < 7 ≤ 6.5

FPG (mg/dl) 70–130 < 110

PPG (mg/dl) < 180 < 140

ADA, American Diabetes Association; AACE, American Association of Clinical 
Endocrinologists.

D
ow

nloaded from
 http://ada.silverchair.com

/clinical/article-pdf/27/2/60/499244/60.pdf by guest on 10 April 2024



62 Volume 27, Number 2, 2009 • Clinical Diabetes

F e a t u r e  A r t i c l e

nificantly faster with insulin, and at 
1 year after treatment, 51% of those 
who had received continuous insulin 
and 45% of those who had received 
multiple daily insulin injections 
remained normoglycemic compared 
with 27% of patients randomized 

to the oral treatment group. β-Cell 
function was measured at the end 
of therapy and after 1 year using 
homeostasis model assessment of 
basal β-cell function (HOMA B) 
and acute insulin response. Patients 
treated with continuous insulin 

therapy had an increase in HOMA 
B of 160% compared to 105% for 
those treated with oral agents, an 
impressive, if not somewhat sur-
prising, finding.23 Another smaller 
study (n = 20) found an immediate 
improvement in β-cell function after 

Table 2. Summary of OAD Interventions as Monotherapy27 

Intervention Expected 
Decrease in 
A1C (%)

Advantages Disadvantages

Tier 1: Well-Validated Core

Step 1: Initial therapy

Lifestyle changes to       
decrease weight and 
increase activity 

1–2 Broad benefits Insufficient for most in first year

Metformin 1–2 Weight neutral Gastrointestinal side effects, con-
traindicated with renal insufficiency

Step 2: Additional therapy

Insulin 1.5–3.5 No dose limit, rapidly effective, 
improved lipid profile 

1–4 injections daily, monitoring, 
weight gain, hypoglycemia, high 
cost of analog insulin products

Sulfonylurea 1–2 Rapidly effective Weight gain, hypoglycemia            
(especially with glibenclamide or 
chlorpropamide)

Tier 2: Less Well Validated

Thiazolidinedione 0.5–1.4 Improved lipid profile and potential 
decrease in myocardial infarction 
(with pioglitazone) 

Fluid retention, congestive heart 
failure, weight gain, bone frac-
tures, high cost, potential increase 
in myocardial infarction (with 
rosiglitazone)

GLP-1 agonist 0.5–1.0 Weight loss Two injections daily, frequent gas-
trointestinal side effects, long-term 
safety not established, high cost

Other Therapy 

α-Glucosidase inhibitor 0.5–0.8 Weight neutral Frequent gastrointestinal side         
effects, thrice-daily dosing, high cost

Glinide 0.5–1.5* Rapidly effective Weight gain, thrice-daily dosing, 
hypoglycemia, high cost

Pramlintide 0.5–1.0 Weight loss Three injections daily, frequent gas-
trointestinal side effects, long-term 
safety not established, high cost

DPP-4 inhibitor 0.5–0.8 Weight neutral Long-term safety not established, 
high cost

*Repaglinide is more effective in lowering A1C than nateglinide. Copyright 2009 American Diabetes Association. Reprinted 
with permission from Diabetes Care 32:93–203,l 2009. 
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switching patients from sulfonylurea 
to preprandial rapid-acting insulin 
analog therapy.26

Finally, a 4-year randomized 
study of 49 patients who had been 
diagnosed with type 2 diabetes 
within 2 years of study entry com-
pared the effects of insulin and 
glibenclamide on β-cell function, 
metabolic control, and quality of 
life.25 Because glibenclamide stimu-
lates endogenous insulin secretion, 
the study was designed to assess 
whether such stimulation acceler-
ates β-cell failure. During the first 
year of treatment, A1C values were 
similar in the two treatment groups. 
However, during the next 3 years, 
glycemic control deteriorated faster 
in the glibenclamide group, and at 
year 4, A1C values were significantly 
higher than in the insulin treatment 
group (P = 0.04).25 Fasting insulin 
levels after acute treatment with-
drawal were significantly higher in 
the insulin group throughout the 
study (P = 0.006), suggesting that 
patients receiving insulin retained 
greater capacity for β-cell response 
and supporting the hypothesis that 
stimulation of endogenous insulin 
production may contribute to β-cell 
failure.25 Of note, both treatments 
were well tolerated, and no signifi-
cant effects on quality of life were 
measured between the two groups.25 

Taken together, the results of 
these studies are consistent and 
suggest that early insulin supple-
mentation may alter the progressive 
course of diabetes. This may be 
due to protection of, and possibly 
restoration of, β-cell function. More 
studies will clearly be required to 
verify and extend these findings and 
to understand specific biological 
mechanisms involved.

Initiating Insulin Therapy
A range of pharmacotherapies other 
than insulin are available to meet the 
glucose-lowering needs of patients 

across the spectrum of type 2 diabetes 
progression (Table 2).27 Oral antidi-
abetic drugs (OADs) are often used 
as initial therapy.27 Because type 
2 diabetes is a progressive disease, 
β-cell mass and function gradually 
decrease to the point at which A1C 
levels rise despite the use of more than 
one OAD.28

During this progression, loss 
of glucose control with oral agents 
results in glucose toxicity and 
worsening pathophysiology. In 
experimental models, prolonged 
exposure to hyperglycemia has been 
shown to result in glucotoxicity 
and oxidative stress, culminating 
in β-cell destruction14 and micro-
vascular and macrovascular 
complications.15 The timely addition 
of insulin to oral agents can prevent 
this cycle of disease progression and 
eliminate the “stuttering” pattern of 
loss of glycemic control.29 Although 
treatment choices can and should 
be individualized to meet patient 
needs, the importance of achieving 
glycemic control should provide the 
clinical driving force in determining 
the treatment. 

Insulin is clearly the most effective 
way to control blood glucose, but it 
also presents many therapeutic barri-
ers for physicians and patients alike. 
As shown in Table 3, insulins with 
different pharmacodynamic profiles 
are available,18,30 allowing for three 
possible strategies to initiate insulin 
therapy: 1) basal insulin, 2) basal/
bolus insulin, or 3) premixed insulin.

Typically, the first strategy to 
consider is the early addition of 
a basal insulin to an OAD regi-
men. The long-acting basal insulin 
analogs insulin detemir and insulin 
glargine have a highly favorable 
pharmacodynamic profile (a long, 
relatively flat insulin time-action 
curve lasting up to 24 hours) that 
attenuates the risk of hypogly-
cemia.31 Compared to neutral 
protamine Hagedorn (NPH) insu-

lin, both detemir and glargine have 
demonstrated comparable efficacy 
for glycemic control, a potential for 
once-daily dosing, and less hypo-
glycemia, and, with insulin detemir, 
a propensity toward less weight 
gain. Despite having fundamentally 
different pharmacological proper-
ties at the insulin molecule level, 
clinical trial data have shown that 
insulin detemir and insulin glargine 
have similar glycemic efficacy,32,33 
but somewhat different effects with 
respect to weight gain.32

Insulin detemir has consistently 
shown effective glycemic control 
accompanied by either weight loss or 
lower rates of weight gain compared 
to human insulins. In a 26-week, 
randomized, parallel-group trial, 
addition of twice-daily insulin 
detemir to oral therapy achieved a 
decrease in A1C of 1.8% compared 
to a decrease of 1.9% with NPH, and 
at study end, patients in the insulin 
detemir group had gained 1.6 kg less 
weight.34 Detemir treatment also was 
associated with a 47% lower risk of 
hypoglycemia compared to NPH.34 

Similar results were observed in 
a 22-week and a 26-week study.35,36 
Analysis of pooled data from 
> 900 patients with type 2 diabetes 
involved in a 22-week and a 24-week 
trial found that, although both treat-
ments resulted in similar decreases 
in A1C values, patients receiving 
insulin detemir experienced minimal 
weight gain (< 1 kg), and those with 
the highest BMI actually lost weight. 
Patients with a BMI > 35 kg/m2 
had a mean loss of ~ 0.5 kg despite 
improvement in glycemic control.37 
In the NPH group, greater weight 
gain occurred regardless of baseline 
BMI, and with those with a BMI 
> 35 kg/m2 gaining an average of 
~ 2.4 kg.37 

Treatment for 52 weeks with insu-
lin glargine added to oral therapy 
also showed reduction in A1C levels 
similar to that achieved with NPH 
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(–0.8% vs. –0.7% with NPH), with 
lower rates of symptomatic hypo-
glycemia (33% vs. 51%; P = 0.027).38 
However, weight gain was similar 
in the two treatment groups (+2.57 
kg with insulin glargine vs. +2.34 kg 
with NPH).38 

The weight findings associ-
ated with basal insulin analog 
use were confirmed in the open-
label, prospective, observational 
PREDICTIVE study that enrolled 
293 patients with type 2 diabetes 
who were switched to insulin detemir 
after treatment with NPH insulin or 
glargine in addition to oral agents.39 
Oral regimens remained the same, 
and the number of daily injections 
did not change. Regardless of their 
prior basal insulin regimen, patients 
achieved better glycemic control 
with insulin detemir; A1C decreased 
by 0.2% (P < 0.05) among patients 
previously receiving NPH and by 
0.6% (P < 0.0001) for those who had 
originally received glargine. This 
improvement was accompanied by 
a weight decrease of 0.7 kg (P < 0.01) 
in those previously prescribed NPH 

and 0.5 kg (P < .5) in patients who 
were switched from glargine.39

Weight gain of 2–4 kg is com-
mon after starting insulin therapy 
and is correlated with the extent of 
correction of hyperglycemia.27 The 
incidence of total hypoglycemia also 
was reduced significantly in both 
groups (P < 0.0001 for both com-
parisons), and these data provide 
important proof of principle that 
glycemic control can be improved 
with modern insulin analog therapy 
without excessive weight gain and 
hypoglycemia.39 

Most patients will ultimately 
require prandial insulin in addition 
to basal insulin as β-cell function 
declines. Because diabetes is a het-
erogeneous disorder, some patients 
may require intensive basal/bolus 
therapy earlier than others. Basal/
bolus therapy using rapid-acting 
insulin at mealtimes in addition to a 
basal insulin analog is highly effec-
tive and allows flexibility in both 
the timing and amount of prandial 
insulin dosing (Table 3).18,30 Indeed, 
this type of regimen is considered 

state-of-the-art and is clearly ideal 
for many patients with diabetes. 

Premixed insulins may provide 
an easier means for achieving near-
normal insulin profiles, but they 
provide less flexibility. Premixed 
biphasic insulins provide both a 
basal and prandial insulin compo-
nent in a single injection and can be 
administered once or twice daily as 
initial therapy for type 2 diabetes. 
In some patients whose hyperglyce-
mia is not adequately managed with 
oral agents, starting with biphasic 
insulin to provide basal and pran-
dial insulin can be as effective as 
basal insulin plus metformin.40 For 
example, the INITIATE study found 
that twice-daily biphasic insulin 
aspart 70/30 was more effective than 
glargine once daily in achieving 
target A1C levels, but it was associ-
ated with greater weight gain and 
more frequent minor hypoglycemic 
episodes.41 

The 1-2-3 Study evaluated the 
efficacy and safety of biphasic 
insulin aspart 70/30 administered 
once-, twice-, or three times daily 
in patients with type 2 diabetes.42 In 

Table 3. Onset, peak, and duration of insulin actions18,30

Insulin* Onset Peak Effective Duration

Rapid-acting 
Insulin aspart•	
Insulin lispro •	
Insulin glulisine •	

5–15 minutes 30–90 minutes < 5 hours

Short-acting 
Regular insulin•	

30–60 minutes 2–3 hours 5–8 hours

Intermediate (basal)
NPH•	

2–4 hours 4–10 hours 10–16 hours

Long-acting (basal)
Insulin glargine•	
Insulin detemir •	

Not applicable Relatively flat Up to 24 hours

Premixed
75% lispro protamine/25% lispro•	
70% aspart protamine/30% •	
aspart
70% NPH/30% regular•	

5–15 minutes
5–15 minutes
30–60 minutes

Dual
Dual
Dual

10–16 hours
10–16 hours
10–16 hours

*Assumes 0.1–0.2 units/kg/injection. Onset and duration may vary by injection site.
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this 48-week observational study, 
41% of patients achieved target A1C 
values of < 7% with once-daily dos-
ing, 70% with twice-daily dosing, 
and 77% with thrice-daily dosing. 
Although the patients in this study 
were not necessarily recently diag-
nosed (patients were not included 
if they had been diagnosed < 12 
months before study entry), the 
results showed that glycemic control 
can be achieved with biphasic insu-
lin in patients for whom oral agents 
are not enough.42 

Premixed combinations of rapid-
acting insulin lispro plus long-acting 
protaminated lispro have been 
compared with basal insulin alone in 
randomized, open-label studies. In 
one such study, patients with type 2 
diabetes, some of whom had received 
basal insulin injections previously, 
were randomized to receive insulin 
lispro 50/50 thrice daily plus met-
formin or insulin glargine once daily 
at bedtime plus metformin for 24 
weeks.43 At study end, those receiv-
ing premixed insulin lispro achieved 
better glycemic control (A1C = 7.1% 
with premixed insulin vs. 7.7% with 
once-daily basal insulin; P < 0.001). 
The incidence of hypoglycemic epi-
sodes was statistically similar in the 
two groups (0.8 events per patient 
per 30 days with premixed lispro vs. 
0.5 events per patient per 30 days 
with basal insulin glargine).43

In contrast, results from the 
PREFER study showed that basal/
bolus insulin therapy (insulin 
detemir plus insulin aspart) and 
premixed biphasic insulin aspart 
70/30 were equally effective in lower-
ing A1C values for insulin-naive 
patients (mean decrease during 26 
weeks, 1.69% with basal/bolus and 
1.42% with biphasic insulin aspart 
30%; P = 0.106).44 However, basal/
bolus therapy was superior for 
patients with prior insulin use (mean 
decrease 1.21% with basal/bolus and 
0.75% with biphasic insulin aspart 

30%; P = 0.0129). Rates of minor 
hypoglycemia were similar in both 
treatment groups. Major hypo-
glycemic episodes occurred in five 
patients in the basal/bolus group 
compared to none in the biphasic 
insulin group.44 The reasons for the 
different results between the two 
studies are not clear, but they may 
be related to differences in patient 
populations or the different insulin 
formulations used. 

Although the use of insulin ana-
logs lowers the risks of hypoglycemia 
and weight gain compared to human 
insulin, these adverse effects still 
occur for some patients. In the study 
comparing lispro mix 50/50 with 
basal insulin glargine, minor hypo-
glycemic episodes occurred in 46% 
of those receiving the premix and 
52% of those receiving basal insulin 
glargine combined with prandial 
insulin lispro.43 Nonetheless, inten-
sive patient education regarding 
initiating insulin therapy, treating 
hypoglycemia, monitoring blood 
glucose, and improving diet and 
lifestyle can alleviate concerns and 
increase the likelihood of safe and 
successful treatment.45 

Implications for Clinical Practice
The following case studies are 
designed to illustrate real-world clini-
cal situations in which initiation of 
insulin therapy may represent a good 
therapeutic choice.

Case 1. John was a 63-year-old 
African-American office worker with 
a BMI of 37 kg/m2. His diet was high 
in carbohydrates, fat, and salt, and 
he got little exercise. His A1C was 
11.2%, and his FPG was 280 mg/
dl. His initial therapy consisted of 
metformin 2,000 mg daily, plus a diet 
and exercise plan. At his 3-month 
follow-up visit, his A1C was 9.4%, 
and his FPG was 210 mg/dl. Thus, 
in this first case, glycemic control 
was not achieved after 3 months of 
therapy with metformin and lifestyle 

changes in a patient newly diagnosed 
with type 2 diabetes.

The initial therapy prescribed for 
John was the maximum dose of met-
formin in combination with lifestyle 
interventions. Metformin is a good 
choice for an oral agent because it 
is weight-neutral and inexpensive 
and can lower A1C values by 1.5% 
(Table 2).27 Weight loss and dietary 
changes are crucial to achieving gly-
cemic control and ideally will result 
in A1C decreases of 1 or 2%. After 
3 months, however, John’s A1C, 
although lower, was still well above 
the target value. 

One approach to increasing the 
intensity of his therapy would be 
to add a second oral agent to the 
existing regimen in the form of a 
sulfonylurea. However, a recent 
meta-analysis has shown that add-
ing a sulfonylurea to metformin is 
unlikely to reduce A1C by > 1%,46 
and deterioration of glycemic con-
trol after addition of a sulfonylurea 
to metformin is frequent within 6 
months.47 Moreover, this approach 
is associated with weight again and 
a higher incidence of hypoglycemic 
events.46

Initiating a basal insulin regi-
men in addition to the second OAD 
may allow the patient to control 
his hyperglycemia but will not 
reduce the effect on his weight. 
The American Association of 
Clinical Endocrinologists (AACE) 
recommends that treatment-naive 
individuals whose initial A1C 
value is > 10% be started on insu-
lin therapy.18 Consistent with these 
recommendations, John could be 
started on a long-acting insulin, 
such as insulin detemir or insulin 
glargine. Initiation of long-acting 
insulin might be expected to reduce 
the A1C level by 2–2.5%, avoiding 
the addition of a second oral agent.27

Other alternatives might include 
an oral dipeptidyl peptidase-4 
(DPP-4) inhibitor (i.e., sitaglip-
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tin) or a long-acting glucagon-like 
peptide 1 (GLP-1) analog, although 
neither would be predicted to be as 
efficacious in this patient, whose 
A1C-lowering goal is still nearly 
2.5%.

Case 2. Bob was a 58-year-old 
man with hypertension, dyslipi-
demia, and type 2 diabetes. His BMI 
was 32 kg/m2, and his weight was 
83 kg. His A1C was 8.5%, his FPG 
was 160 mg/dl, and his PPG was 
218 mg/dl. He was being managed 
with metformin 1,000 mg twice daily 
plus pioglitazone, 30 mg daily, and 
glimepiride, 4 mg daily. In this case, 
the common experience of weight gain 
after switching from OAD therapy to 
NPH insulin therapy is discussed.

Bob’s case illustrates a common 
therapeutic consideration. He was 
overweight, had the dyslipidemia 
characteristic of diabetes, obesity, 
and metabolic syndrome (triglycer-
ides of 300 mg/dl; HDL cholesterol 
of 28 mg/dl), and elevated fasting 
and postprandial glucose readings. 
At his first office visit, Bob had 
an A1C level of 8.5%, an FPG of 
160 mg/dl, a PPG of 218 mg/dl, and 
a cholesterol level of 190 mg/dl. His 
doctor started him on 10 units of 
NPH insulin at bedtime, and that 
dose was gradually increased during 
the next 6 months.

At his 6-month follow-up visit, 
Bob’s A1C value had decreased to 
7.3%. However, he had gained 6.7 kg 
and had a worsening lipid profile. 
Despite his glycemic control, the 
patient was frustrated that he was 
gaining despite eating a healthier 
diet and exercising regularly.

Bob may be a good candidate to 
switch from NPH insulin to either 
insulin glargine or insulin detemir. 
Some of his weight gain may be 
due to either clinically significant 
or undetected hypoglycemia or 
anticipation of hypoglycemia; hypo-
glycemia is a potent stimulus to feed. 
Although both glargine and detemir 

may offer significant improvement 
in this regard, some distinctions 
are worth noting. As noted above, 
detemir has been shown in sev-
eral randomized clinical trials 
to cause significantly less weight 
gain.32,34,35,37,39,48,49

The mechanism by which weight 
gain is attenuated with insulin 
detemir is not fully understood. A 
26-week, open-label study suggested 
that the weight-sparing effects of 
insulin detemir are independent of 
rates of hypoglycemia.50 Efforts are 
ongoing to identify the biochemical 
and physiological mechanisms that 
account for the lower weight gain 
experienced with insulin detemir. 

Case 3. Nicole was a 17-year-old  
African-American student with a 
BMI of 25 kg/m2. Upon presentation, 
her A1C was 8.6%, and her FPG was 
231 mg/dl. She had a positive family 
history of type 2 diabetes and had 
experienced weight loss and symptoms 
of polyuria and polydipsia. Thus, 
in this case, a patient with new-
onset diabetes (presumed to be type 2 
diabetes) was started on metformin, 
500 mg twice daily, and a split-mixed 
insulin regimen of NPH and lispro, in 
addition to fluids and given diabetes 
education.

At her 1-month follow-up visit, 
she was found to be positive for islet 
cell autoantibodies, GAD antibod-
ies, and ICA-512 antibodies, all of 
which are diagnostic of type 1 rather 
than type 2 diabetes. Her A1C was 
7.8%. Her metformin was discontin-
ued because of her positive antibody 
studies, but her insulin regimen was 
continued. At her 3-month follow-
up, Nicole’s A1C was 5.9%.

With her African-American race 
and family history of diabetes, com-
bined with the growing prevalence 
of type 2 diabetes, many physicians 
would have assumed that she had 
type 2 diabetes. Fortunately, her 
physician screened for antibodies 
against β-cells, clearly identifying 

her disease as autoimmune-mediated 
type 1 diabetes. She also had evi-
dence of insulin resistance that may 
be referred to as “double diabetes.” 
Had the correct diagnosis not been 
made and had she continued treat-
ment with metformin monotherapy, 
the disease may have progressed 
to diabetic ketoacidosis. The use 
of other secretagogues would also 
have been counterproductive and 
contraindicated. Finally, the insulin 
regimen chosen reflects thoughtful 
attention to treating both fasting and 
postprandial hyperglycemia.

Conclusions
These clinical case studies exemplify 
the diversity of patients who may 
benefit from early insulin initiation. 
Ultimately, it is hoped that early 
initiation of therapy will not only 
prevent short-term complications, but 
also reduce long-term morbidity and 
mortality and potentially alter the 
natural history of the disease. This 
latter concept is currently of intense 
interest.

Although optimal disease man-
agement is patient-specific, achieving 
and maintaining tight glycemic 
control are the primary goals of 
therapy. Because many type 2 dia-
betic patients will eventually require 
insulin therapy, overcoming fears 
and therapeutic barriers to initiating 
therapy early as needed are essential 
for reducing the vascular comorbidi-
ties of this highly prevalent disease 
in patients of all ages. Fortunately, 
a number of new clinical tools are 
available, including both prandial 
and basal insulin analogs, new 
insulin-delivery devices, and an 
ever-improving knowledge of the 
pathophysiology and natural history 
of diabetes.
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