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c a r e  i n n o vat i o n s

insulin continues to be the most po-
tent therapeutic option available 
to reduce hyperglycemia in peo-

ple with diabetes (1). In 2011, ap-
proximately one-third of people di-
agnosed with diabetes reported 
taking insulin as part of their thera-
peutic regimen (2). In the same year, 
data from a large commercial insur-
er in the United States showed that 
~80% of individuals with type 2 di-
abetes who were taking insulin had 
an A1C ≥7% (3). Clinicians and pa-
tients agree that there are numerous 
obstacles for initiating intensified in-
sulin therapy and adhering to a pre-
scribed regimen. Included in these 
challenges are interference with daily 
living, complexity of regimens, injec-
tion discomfort, and public embar-
rassment (4,5). 

Addressing such barriers likely 
would lead to improvement in glyce-
mic control, which has been shown 
to reduce morbidity and mortal-
ity related to uncontrolled diabetes 
(6–8). This article presents the expe-
riences of three individuals with type 
2 diabetes who switched from dispos-
able insulin pens to a new disposable 
insulin delivery device to address 
elevated A1C levels or simplify a com-
plicated insulin regimen. 

Background
For people with type 2 diabetes, na-
tional guidelines support the use of 
basal insulin first, with the later addi-
tion of prandial insulin if needed in 
patients with limited β-cell secretory 
capacity who are not achieving gly-

cemic goals (9). However, the pros-
pect of adding injections often is met 
with reluctance on the part of both 
patients and clinicians. In a recently 
published multinational survey (10), 
49% of the 600 insulin prescribers 
surveyed reported lack of experience 
with insulin and time required to in-
tensify insulin as primary factors hin-
dering escalation of insulin therapy. 
Furthermore, 39% believed that pa-
tients are not able to cope with add-
ing prandial insulin or an addition-
al injection to their current therapy 
regimen. Research has shown that, as 
the insulin regimen is intensified to 
a full basal-bolus regimen, patients’ 
treatment satisfaction and adherence 
decrease (11,12).

Based on these challenges, 
advances in insulin delivery and new 
tools that simplify the process of 
intensifying insulin therapy for both 
clinicians and patients are worth 
evaluating. Disposable insulin pens 
provide many advantages over vials 
and syringes, including ease of use, 
convenience, and self-containment 
(13,14). However, with pen devices, 
patients still must administer mul-
tiple injections, remember the pen 
when they are eating away from 
home, and potentially face injection 
anxiety when administering insulin 
in public. 

Disposable Insulin Delivery 
Devices 
A disposable insulin delivery device 
is an alternative that may lessen the 
burden of insulin administration. 
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V-Go (Valeritas, Inc., Bridgewater, 
N.J.), a disposable insulin delivery 
device, received U.S. Food and Drug 
Administration (FDA) approval for 
continuous subcutaneous delivery of 
insulin in adult patients in December 
2010 and is now on the U.S. market. 
Patients who use V-Go apply a new 
device every 24 hours for coverage 
of daily basal and prandial insulin 
requirements. Three basal dosing op-
tions are available (V-Go 20, V-Go 
30, and V-Go 40), each delivering 
insulin at a preset, fixed basal infu-
sion rate over a 24-hour period. In 
addition, each dosing option offers 
up to 36 units of insulin (in 2-unit 
increments) for on-demand prandial 
insulin coverage (Table 1).

Before applying a V-Go device, 
patients fill it with U-100 fast-acting 
insulin via a filling device provided 
with each 30-day supply (15). V-Go 
is small, is lightweight, and can be 
worn under clothing. After filling the 
device, patients adhere it to their skin 
in any location insulin can be injected 
or infused (15). There are only four 
buttons on the outside of the V-Go 
device: one to simultaneously insert 
the 4.6-mm, 30-gauge stainless steel 
needle and start the basal rate, two 
for on-demand bolus dosing at meal-
times, and one to retract the needle 
and stop insulin delivery (Figure 1).

Case Studies
The following retrospective case se-
ries describes three patients who 
were following an intensified insu-
lin regimen and were switched to 
V-Go. The information provided was 
obtained from the patients’ medical 
charts. The patients received diabetes 
care from an academic-based diabe-
tes center, and patients had previous-
ly received individualized diabetes 
education. These cases were selected 
to provide insight for use in people 
with a variety of demographic and 
clinical characteristics. Insulin total 
daily dose (TDD), complexity of 
the regimen, and patients’ age and 
duration of diabetes were all con-
sidered when searching for cases to 

describe. Insulin doses and blood 
glucose goals were based on clini-
cians’ individual assessment of each 
patient and may differ from national 
recommendations. 

Case 1: Elevated A1C, Type 2 
Diabetes for 1 Year, and a TDD 
of 33 Units 
A 50-year-old working woman with 
a strong family history of diabetes 
struggled to control her diabetes as a 
result of the perceived difficulty and 
time required to administer multi-
ple insulin injections. At the time of 
diagnosis, she was started on triple 
antidiabetic oral therapy. With min-
imal glycemic improvement after 3 
months, her treatment was escalated 
to a basal-bolus insulin regimen and 
two of the three oral agents were dis-
continued. She was provided with 
pre- and postprandial glucose targets 
and encouraged to perform self-mon-
itoring of blood glucose (SMBG) to 
adjust her insulin appropriately.

The patient’s SMBG results con-
tinued to show daily elevations, 
possibly secondary to omission of 
prandial insulin doses. She com-
pensated for elevated glucose by 
administering high correction doses 
of insulin in the evenings, resulting 
in reported nocturnal hypoglyce-
mia. Her therapeutic regimen before 
switching to V-Go consisted of met-
formin 1,000 mg twice daily, 15 units 
of insulin glargine in the morning, 
and 6 units of insulin lispro at each 
meal, for a TDD of 33 units of insu-
lin. Before initiating V-Go, her A1C 
was 8.6%.

The patient’s clinician discontin-
ued her previous insulin regimen and 
prescribed a regimen using the V-Go 
20 filled with insulin lispro. In addi-
tion to the basal rate of 0.83 units/
hour, the patient was given guidance 
to bolus 4–6 units per meal based 
on her preprandial glucose targets, 
resulting in an average TDD of 35 
units of insulin. Her metformin dose 
was maintained.

At 3 months, the prescribed reg-
imen remained unchanged, and 
her A1C had decreased from 8.6 to 
7.2%. The patient noted that V-Go 
improved her adherence to the insu-
lin regimen, particularly prandial 
dosing secondary to having insulin 
readily available for prandial cover-
age. Clinically, the patient benefited 
from significantly improved glycemic 
control and a reduction in reported 
nocturnal hypoglycemia. 

Case 2: Elevated A1C, Type 2 
Diabetes for 19 Years, and a 
TDD of 80 Units 
A 73-year-old retired man with type 
2 diabetes for 19 years presented 
with a baseline A1C of 8.0%. He 
was new to the practice and had pre-
viously been prescribed metformin 
1,000 mg twice daily, sitagliptin 100 
mg daily, 60 units of insulin determir 
daily, and 10 units of insulin lispro at 
both lunch and dinner.

The clinician provided guidance 
for administering insulin correction 
doses based on preprandial SMBG 
results. Because basal insulin com-
prised 75% of the patient’s TDD, 
the clinician redistributed the basal/

TABLe 1. V-Go Dosing Options*
V-Go 20 V-Go 30 V-Go 40

preset basal dose  
(units/24 hours)

20 30 40 

basal rate (unit/hour) 0.83 1.25 1.67 

on-demand bolus (units) up to 36, delivered in 2-unit increments

total available insulin  
(units/24 hours)

56 66 76 

*A U-100 fast-acting insulin should be used with V-Go. Lispro and aspart 
insulins have been tested by the V-Go manufacturer and found to be safe for 
use in the device.
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bolus ratio and prescribed a V-Go 40 
and lispro insulin to evaluate whether 
a different delivery approach would 
improve that patient’s glycemic con-
trol. The patient was instructed to 
bolus 10 units per meal plus a cor-
rection dose if his preprandial blood 
glucose exceeded 150 mg/dL. This 
distribution was more in line with 
the 50% basal/50% bolus ratio com-
monly recommended (16,17). The 
patient’s oral medications were main-
tained as previously prescribed.

After 6 months of V-Go use, the 
patient’s A1C decreased to 6.7%. 
The only change in therapy during 
this time was a 50% reduction in 
metformin. A 3-lb weight gain was 
recorded at the 6-month follow-up 
visit. Secondary to poor insurance 
coverage, the patient’s monthly 
cost for V-Go was $150. Given the 
improved glucose control and con-
venience, the patient was willing to 
pay that amount and continue on 
the therapy. Redistributing the basal- 
bolus insulin was simplified by using 
the V-Go device and resulted in the 
patient achieving his glycemic goals 
with a reduction in oral medication 
and TDD and one needle insertion 
per day.

Case 3: Good Glycemic 
Control, Type 2 Diabetes for 31 
Years, and a Complex Insulin 
Regimen
A 68-year-old woman with type 
2 diabetes for 31 years demon-
strated good glycemic control on a 
combination of 30 units of insulin 

glargine dosed in the morning, 8 
units of NPH at bedtime, and in-
sulin lispro dosed at meals using 
an insulin-to-carbohydrate ratio of 
1:10 plus a correction scale when her 
preprandial blood glucose exceeded 
125 mg/dL. Oral antidiabetic med-
ications were not included in her 
therapeutic regimen. The patient 
had an active lifestyle, spending time 
with grandchildren and serving as a 
caretaker for both her husband and 
mother. Her meals were erratic be-
cause of her unpredictable schedule, 
which complicated insulin adminis-
tration. She had administered insu-
lin for 27 years and was comfortable 
with injections. However, she said 
her current therapeutic regimen of 
five or more injections per day inter-
fered with her lifestyle, and she de-
sired a simplified approach. Her A1C 
at baseline was 7.1%.

The patient was switched from her 
previous regimen to a V-Go 30 filled 
with insulin lispro and given guid-
ance to bolus 8 units with breakfast, 
10 units with lunch, 12 units with 
dinner, and 6 units with a snack. An 
additional subcutaneous injection of 
insulin lispro was prescribed if her 
total bolus requirements exceeded 
36 units.

When the patient returned to the 
clinic after 6 months, her A1C had 
improved to 6.9% with no reported 
increase in hypoglycemia. Her weight 
was unchanged. She felt more in 
control of her life and enjoyed the 
flexibility this delivery method pro-

vided. V-Go demonstrated durability 
with regard to her glycemic control, 
and the simplified approach allowed 
for a reported improvement in the 
patient’s quality of life.

Practical Considerations and 
Perceptions
The new V-Go insulin delivery de-
vice offers additional options for 
patients and clinicians to manage 
insulin therapy. Experience with 
this device is limited, and few pub-
lications are available to date. In our 
practice, we wanted to gain familiar-
ity with the device and therefore pre-
scribed V-Go for patients who were 
already on basal-bolus therapy but 
not achieving their glycemic goals or 
who desired a simplified approach to 
insulin administration.

All three of the patients described 
above had type 2 diabetes, and two 
had elevated A1C levels before V-Go 
initiation. A1C levels were reduced in 
all three patients because of improved 
adherence to prandial insulin dos-
ing, redistribution of the basal-bolus 
insulin ratio, and reduction in the 
complexity of the insulin regimen, 
respectively. In addition, patients’ 
perceptions were positive; they found 
the V-Go easy to use and less disrup-
tive than administration of multiple 
daily injections. One patient was even 
willing to pay more out of pocket for 
the increased convenience this new 
delivery device affords. 

Our findings are similar to those 
previously reported in the literature 
for patients switched to V-Go. A 

■ FIGURe 1. V-Go disposable insulin delivery system.
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small, prospective study evaluat-
ing patient and clinician feedback 
demonstrated that 84% of clinicians 
had positive impressions of manag-
ing patients using the device. More 
than 90% of patients ranked V-Go 
easy to use and found it discreet (18). 
Recently reported interim results 
from a prospective, multicenter, 
observational study, found that, 
after 9 months of V-Go therapy, the 
overall population experienced an 
A1C decrease of 0.7% with a reduc-
tion in TDD of 11% compared to 
previous therapy. Th e overall popu-
lation included patients with type 2 
diabetes previously treated with oral 
agents alone, long-acting insulin ± 
oral agents, multiple daily insulin 
injections ± oral agents, or premixed 
insulin ± oral agents. Th e cohort of 
patients that experienced the greatest 
A1C benefi t (–1.2%) were those who 
had been taking long-acting insulin ± 
oral agents before switching to V-Go 
(19). 

Th ere are limitations with this new 
device. In our opinion, some patients 
do not prefer to have a device adhered 
to their skin for 24 hours, and those 
with sensitive skin may experience 
irritation from the adhesive. We 
have found the use of skin barriers 
benefi cial for the small percentage 
of patients reporting such irritation. 
Second, the minimum basal rate 
with V-Go is 20 units per 24 hours, 
and the largest TDD available when 
using V-Go is 76 units (15). Th is 
dosing range may limit patient selec-
tion. Patients requiring a basal dose 
of <20 units per 24 hours should not 
be considered for V-Go. However, we 
have seen positive results with V-Go 
in patients who were previously pre-
scribed insulin regimens involving 
>76 units/day and therefore no lon-
ger exclude patients based on higher 
baseline insulin doses. We attribute 
the success in these patients to better 
adherence and the effi  cient insulin 
delivery provided by this device. 

Other disposable insulin delivery 
devices designed for people with type 
2 diabetes are in development, but 

none are yet available in the United 
States. A disposable bolus-only option 
called Finesse (Calibra Medical Inc., 
Redwood City, Calif.) that can be 
worn for up to 3 days for prandial 
insulin coverage has been approved 
in the United States, but a timeline 
for its market availability has not 
been disclosed (20). A semi-dispos-
able insulin device called PaQ (Cequr 
SA, Montreux, Switzerland) incorpo-
rates an electronic messenger with an 
infuser unit to alert patients when it 
is time to replace the device. PaQ, 
which has been approved in Europe, 
is designed to administer basal-bolus 
therapy and is intended to be worn 
for 3 days (21). Th e timeline for fi ling 
with the FDA to secure approval in 
the United States is not available. 

Conclusion 
Th e patients described in this case se-
ries were selected as examples to pro-
vide clinical insight into the use of the 
V-Go insulin delivery system in peo-
ple with type 2 diabetes. Innovations 
that address insulin administration 
challenges increase the possibility of 
improving glycemic control with in-
sulin therapy. Th is disposable device 
is simple to use, and its use has re-
sulted in A1C reductions and other 
positive benefi ts perceived by both 
patients and clinicians. 
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