
48 units, determine the corrective dose by 
dividing 1,700 by the total daily dose (1,700 
÷ 48 = 35). This means that the patient will 
add 1 unit of rapid-acting insulin for every 
35 mg/dL that the premeal blood glucose 
is above the target of 100 mg/dL. Other so-
called rules, such as the 1800 rule and the 
1500 rule, have also been proposed.15 
Multiple Daily Injections 
Multiple daily injections (MDI) can be a good 
choice for patients who are not interested in 
pump therapy or who do not meet the selec-
tion criteria for CSII. This type of regimen 
presents several issues, particularly variable 
action or absorption of long-acting insulin, 
which can cause subcutaneous depot. 

The fact that insulin can only be deliv-
ered in 1-unit or 0.5-unit increments with 
some syringes or pen devices limits the 
fine-tuning of the insulin dose, and this can 
be a problem for insulin-sensitive patients. 
Additionally, the required number of injec-
tions increases the risk for lipodystrophy. 

Another issue with MDI is the portability 
of the injection device. Patients may miss 
doses when equipment is not available due 
to forgetfulness or unplanned eating away 
from home. 

Lastly, MDI requires patients to perform 
mathematical calculations to determine bolus-
es. As time passes, they may “guesstimate” 
their dose, resulting in erratic blood sugar. To 
help with this problem, some providers assist 
their patients by making a “cheat sheet” card 
with the bolus calculation scale, so that they 
avoid relying on estimations. 
Insulin Delivery Devices
Today’s advanced pen-type delivery devices 
make self-injection easier. They are less 
painful and more accurate than previous 
equipment. The most common categories 
are prefilled, disposable devices and reusable 
devices. The latter require the insertion and 
changing of a cartridge filled with insulin. 
The main limitation to widespread use of 
insulin pens is lack of insurance coverage. 

Many of these pen devices are insulin-spe-
cific, so the selection of an insulin type may 
dictate device choice. A disposable device 
may be best for a patient with a busy life-
style who needs to keep a pen in the office, 
car, travel kit or sports bag, or for a patient 
who has an unpredictable eating schedule. 
A prefilled device may be a better choice for 
patients with limited manual dexterity and 
for some with visual impairments.
Insulin Pumps 
Insulin pumps represent another drug 
delivery choice for patients on replacement 
therapy. These battery-operated devices 
can be programmed to deliver continuous 
microdoses of rapid-acting insulin. The 
patient can administer boluses of larger 
amounts of insulin as needed to cover the 
carbohydrate in meals or snacks, and to 
counteract hyperglycemia. Although pumps 
are used more often by patients with type 
1 diabetes, these devices provide a more 
physiologic delivery of insulin and can be 
an option for patients with type 2 diabetes 
who need more flexibility. 

Pumps are available with various insu-
lin delivery features. The so-called “smart 
pumps” help calculate doses and prevent 
insulin stacking (giving frequent boluses). 
The ADA and the ACE recommend con-
sidering CSII for patients who meet estab-
lished selection criteria.7

Initiating and Titrating CSII	
The initial bolus calculation for patients on 
CSII is similar to that for MDI. But because 
CSII is more efficient than MDI, patients 
may require less total daily insulin, espe-
cially if their blood glucose is not uncon-
trolled. The patient is usually started on 
one hourly basal rate, generally calculat-
ed by taking 80% of one-half of the TDD 
and dividing it by 24. For example, for the 
patient who had a TDD of 48 units (for 
whom we calculated a basal dose of 19 
units), the hourly basal rate would be 19 
units/24 hours = 0.8 units per hour.

Evaluating Effectiveness
After the initiation of basal-bolus insulin 
therapy, the patient should test his or her 
blood sugar before meals, at bedtime and 
at least three times per week between 2 
a.m. and 3 a.m. Review the patient’s SMBG 
record on a weekly basis to assess blood 
glucose profile and to make appropriate 
adjustments to basal and bolus insulin 
components. First adjust the basal dose to 
the target fasting blood glucose value, then 
ensure that the patient is not experiencing 
nocturnal hypoglycemia. Use blood glucose 
levels before lunch, before dinner and at 
bedtime to adjust the morning, noon and 
dinner prandial doses, respectively. 
Adjusting Basal Insulin Dosage
When adjusting the basal regimen, dosage 
can be increased every 3 to 7 days until fast-
ing blood sugar is within target range and 
the patient does not have nocturnal hypogly-
cemia. Some providers recommend switch-
ing the glargine to the morning if the patient 
experiences nocturnal hypoglycemia. 

For patients on CSII, adjust the initial 
basal rate based on glycemic profile to 
appropriately cover periods with a pat-
tern of high or low blood glucose levels. 
For example, a patient with a pattern of 
high early morning blood glucose needs a 
higher basal rate during that period, but he 
or she may need a lower rate if a pattern of 
low blood sugar before dinner is identified. 

When adjusting the basal rate, do so in 
small steps (0.05 units to 0.1 units per hour), 
unless a major adjustment is required for 
illness, stress, steroid therapy, etc. Make the 
changes 1.5 to 2 hours before the problem 
tends to crop up. When adjusting insulin 
pump settings, remember that the total basal 
rate is usually 40% to 65% of the total daily 
dose. Therefore, evaluate the bolus-basal 
balance at each visit, and readjust as needed. 
The basal dosage is correct when the patient 
fasts or skips a meal and blood glucose levels 
remain stable within target ranges. 
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Table 6

Prevention of Hypoglycemia in Patients on 
Insulin Replacement Therapy

Patient education about preventive care and problem solving

Flexible, individualized insulin regimens with use of rapid insulin

Appropriate adjustment of basal insulin 

Frequent self-monitoring of blood glucose (including before driving and before and after increased physical activity)

Appropriate target blood sugar, especially for patients with a history of severe hypoglycemia or hypoglycemia unawareness

Appropriate target for bedtime blood glucose to prevent nocturnal hypoglycemia 

Bedtime snacks that allow slower glucose absorption, such as specially formulated snack bars 


