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Research Questions 

1. What is the clinical effectiveness of insulin pens compared to insulin vials in acute care 

settings? 

2. What is the cost-effectiveness of insulin pens compared to insulin vials in acute care 

settings? 

3. What are the evidence-based guidelines regarding the use of insulin pens in acute care 

settings? 

Key Findings 

Two systematic reviews (one with meta-analysis), four non-randomized studies, and three 

economic evaluations were identified regarding the clinical effectiveness or cost-

effectiveness of insulin administration via insulin pens for patients with diabetes in an acute 

care setting. Additionally, one evidence-based guideline was identified. 

Methods 

An updated literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. The original search was run on February 15, 2015. No filters were 

applied to limit the retrieval by study type. Where possible, retrieval was limited to the 

human population. This updated search was also limited to English language documents 

published between February 15, 2015 and July 17, 2017. Internet links were provided, 

where available. 

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Patients with diabetes requiring subcutaneous insulin in an acute care setting 

Intervention Insulin administration via insulin pen 

Comparator Q1-2: Insulin vials 
Q3: No comparator 

Outcomes Q1: Efficiency, clinical benefit or harm, safety 
Q2: Cost-effectiveness 
Q3: Evidence-based guidelines 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, economic evaluations, evidence-based guidelines 
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Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by randomized controlled trials, non-randomized 

studies, economic evaluations, and evidence-based guidelines.  

Two systematic reviews (one with meta-analysis), four non-randomized studies, and three 

economic evaluations were identified regarding the clinical effectiveness or cost-

effectiveness of insulin administration via insulin pens for patients with diabetes in an acute 

care setting. Additionally, one evidence-based guideline was identified. No relevant health 

technology assessments or randomized controlled trials were identified.  

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 

Two systematic reviews
1-2

 (one with meta-analysis),
2
 four non-randomized studies,

3-6
 and 

three economic evaluations
7-9

 were identified regarding the clinical effectiveness or cost-

effectiveness of insulin administration via insulin pens for patients with diabetes in an acute 

care setting. Detailed study characteristics are provided in Table 2. 

The identified literature made varied conclusions regarding the clinical effectiveness and 

cost-effectiveness of insulin pens compared to insulin vials and syringes.
1-9

 However, a 

majority of studies reported that insulin pen usage offers advantages.
2-3,5-6,8-9

 These 

advantages included improved clinical outcomes,
2-3,9

 higher patient adherence,
3,6

 ease of 

use,
5
 and reduced total health care costs.

9
 Two studies reported no difference or 

inconclusive results between the two insulin delivery methods.
1.4

 Finally, one economic 

evaluation
7
 reported a decrease in insulin wastage and associated acquisition costs when 

switching from insulin pens to insulin syringe and vials. 

One evidence-based guideline
10

 was identified regarding insulin delivery methods in adults 

with type 1 diabetes. This guideline, which was published by the Agency for Healthcare 

Research and Quality, recommends that “adults with type 1 diabetes who inject should 

have access to the insulin injection delivery device they find allows them optimal wellbeing, 

often using one or more types of insulin injection pen”.
10

 A number of other 

recommendations are made regarding the management of type 1 diabetes in adults.
10

 

Table 2: Summary of Included Studies on the Clinical Effectiveness or Cost-Effectiveness of 
Insulin Administration Via Insulin Pens for Patients with Diabetes in an Acute Care Setting 

First Author, 
Year 

Study 
Characteristics 

Intervention Comparator(s) Outcomes Conclusions 

Systematic Reviews and Meta-Analyses 

O’Neill, 2017
1
  5 included 

RCTs 

 Pregnant 
women with 

 Various insulin 
regimens 
(syringe or pen) 
and types of 

 Various insulin 
regimens 
(syringe or pen) 
and types of 

 Adverse events 

 Macrosomia 

 Caesarean section 
delivery 

 Due to very low 
quality evidence, 
unclear if different 
insulin types and 
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Table 2: Summary of Included Studies on the Clinical Effectiveness or Cost-Effectiveness of 
Insulin Administration Via Insulin Pens for Patients with Diabetes in an Acute Care Setting 

First Author, 
Year 

Study 
Characteristics 

Intervention Comparator(s) Outcomes Conclusions 

pre-existing 
type 1 or type 2 
diabetes 

 N = 554 
 

insulin  insulin   Fetal anomalies regimens in pregnant 
women with pre-
existing type 1 or 2 
diabetes provide 
benefit over each 
other 

Lasalvia, 2016
2
  MA performed 

 17 included 
studies 

 Mostly adult 
patients with 
type 2 diabetes 

 N = NR 

 Insulin pen 
devices 

 Insulin vial and 
syringe 

 A1C 

 Hypoglycemia 

 Adherence 

 Persistence 

 Patient preference 

 QoL 

 MA suggested pen 
devices showed 
better results for 
mean A1C change, 
hypoglycemia, 
adherence, and 
persistence 

 Risk of bias identified 
in all included studies 

Non-Randomized Studies 

Racsa, 2017
3
  Patients with 

type 1 or type 2 
diabetes 

 N = 8,189 
 

 Insulin pen 

 Aspart insulin 

 Insulin vial and 
syringe 

 Lispro insulin 

 Clinical outcomes 

 Medication 
adherence 

 Utilization 

 Annual inpatient 
stays 

 Total health care 
costs 

 Insulin pen use 
reduced mean annual 
inpatient stays and 
reported a higher 
adherence 

 Insignificant 
differences were 
observed for 
remaining outcomes 

Horne, 2015
4
  General 

medicine 
patients with 
type 2 diabetes 

 N = NR 

 Insulin pen  Insulin vial and 
syringe 

 Glycemic control 
 

 No difference in 
glycemic control was 
observed between 
the two groups 

Ramadan, 
2015

5
 

 Patients with 
type 1 and type 
2 diabetes 

 N = NR 

 Insulin pen  Insulin vial and 
syringe 

 Ease of use 

 Convenience 

 Patient preference 

 Pain 

 Insulin pens were 
easier to use and 
were less painful than 
vial and syringe 

Slabaugh, 
2015

6
 

 Elderly insulin-
naive patients 
with type 2 
diabetes 

 N = 3,172 

 Insulin pen  Insulin vial and 
syringe 

 Adherence 

 Persistence 

 Insulin pen cohort 
demonstrated higher  
adherence and lower 
rate of 
discontinuation 

Economic Evaluations 

Kelton, 2017
7
  Patients with 

diabetes 

 N = NR 

 3 mL vials of 
rapid-acting 
insulin lispro 

 10 mL vials of 

 3 mL pens of 
rapid-acting 
insulin aspart  

 3 mL pens of 

 Insulin wastage 

 Associated 
acquisition costs 

 Switching to 3 mL 
vials of rapid-acting 
insulin lispro (from 3 
mL pens of rapid-
acting insulin aspart) 
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Table 2: Summary of Included Studies on the Clinical Effectiveness or Cost-Effectiveness of 
Insulin Administration Via Insulin Pens for Patients with Diabetes in an Acute Care Setting 

First Author, 
Year 

Study 
Characteristics 

Intervention Comparator(s) Outcomes Conclusions 

basal insulin 
detemir 
 

basal insulin 
detemir 

was associated with 
less insulin wastage 
and a cost reduction 
of $106.40 per patient 

 Switching to 10 mL 
vials of basal insulin 
determir (from 3 mL 
pens of basal insulin 
determir) was 
associated with 
reduction in insulin 
wastage and 
associated 
acquisition costs 

Bossi, 2016
8
  Patients with 

diabetes 

 N = 360 

 Insulin pen  Insulin vial and 
syringe 

 Direct and indirect 
costs of a 10-day 
in-hospital insulin 
treatment 

 Patient safety and 
satisfaction 

 Although insulin pens 
had higher median 
direct costs, there 
was a savings in total 
expense when 
indirect costs 
(including injuries 
costs) were 
considered 

 No observed 
difference in patient 
safety 

Ayyagari, 
2015

9
 

 Adult patients 
with type 2 
diabetes 

 N = 13,428 

 Insulin pen  Insulin vial and 
syringe 

 A1C reduction 

 Hospitalization rate 

 Total health care 
costs 

 Pharmacy costs 
over 1 year of 
follow-up 

 Adherence 

 Adherent pen users 
demonstrated greater 
reduction in A1C, 
lower hospitalization 
rates, and higher 
pharmacy costs than 
nonadherent vial 
users 

 No significant 
difference in total 
health care costs 
were observed 

Abbreviations: A1C = glycosylated hemoglobin; MA = meta-analysis; NR = not reported; QoL = quality of life RCT = randomized controlled trial. 
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