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This systematic review and meta-analysis study aimed to compare the effects of
multiple daily insulin injections against permanent subcutaneous insulin injections
on glycated hemoglobin (HbALc) levels in type 2 diabetic patients.

Methods. Studies that compared the impacts of multiple daily insulin injections

against permanent subcutaneous insulin injections on HbAlc levels and were
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published until the end of 2022 in international databases were searched and
retrieved (nine randomized clinical trial studies). The Chi-squared test and 12 were
used to determine the presence and size of heterogeneity.

Results. The results of the analysis demonstrated that compared to the group of
multiple daily insulin injections, HbAlc was significantly reduced in the group of
permanent subcutaneous insulin injections, so that the standardized mean difference
was equal to -0.26 (95% confidence interval: -0.46— -0.06 P=0.025). According to
the results of Egger’s (P=0.333) and Begg’s (P=0.667) tests, publication bias was
not observed in this study.

Conclusion. Based on the available evidence, permanent subcutaneous injection of
insulin could be significantly successful in reducing and controlling the level of
HbAlc because the patients in the permanent subcutaneous injection group had

lower levels of HbAlc.

Practical Implications. In patients with type 2 diabetes, insulin treatment with the
permanent subcutaneous injection method can better control the level of HbAlc
than the multiple daily injection method.
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Extended Abstract

Background

Diabetes is considered one of the most common
chronic and metabolic diseases, and the number of
people suffering from this disease increases
significantly every year. Diabetes has no definitive
treatment and can cause chronic and fatal
complications. Oral antidiabetic drugs are the first
line in the treatment of diabetes. When blood sugar
control goals are not achieved by receiving first-line
oral medications, insulin therapy is considered a

treatment option. Evidence indicates that a
continuous subcutaneous insulin pump can improve
blood sugar control in patients with type 1 and type 2
diabetes. In this study, the data available in the
scientific literature were used to perform a systematic
review and meta-analysis study to evaluate and
compare the effects of multiple daily insulin
injections against permanent subcutaneous insulin
injections on glycated hemoglobin (HbALc) levels in
type 2 diabetic patients.
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Methods

A comprehensive and complete search of the
published texts was conducted in the PubMed,
Scopus, Clinical Trials, and Cochrane Clinical Trials
databases to retrieve relevant studies published up to
the end of 2022. In this analysis, only studies
published in the English language were taken into
consideration. The results of observational studies,
case series articles, letters to the editor, studies
conducted on animals and children, and studies
whose full texts were unavailable were excluded
from the analysis. The Jadad scale checklist was used
to evaluate the quality of the articles. Data such as
the title of the study, type of study, name of the first
author of the article, year of publication, number of
participants in the study, age, body mass index, basal
glycosylated hemoglobin level, type of insulin, dose,
route and frequency of administration, treatment
duration, and outcome measures in both treatment
groups were extracted from the final articles included
in this study.

Standardized mean difference (SMD) and 95%
confidence interval (CI) were utilized to estimate the
effect size of multiple daily insulin injections against
permanent subcutaneous insulin injections on HbAlc
levels in type 2 diabetic patients. Heterogeneity
between studies was evaluated by the Chi-square test
and the 12 statistic. Publication bias was evaluated
using funnel plots and Begg’s and Egger’s tests. In
addition, the sensitivity analysis method was
employed to determine the effect of each of the
studies on the results of the meta-analysis. In this
model, each time, one of the studies was removed
from the analysis, and the final effect size was
calculated under the mentioned conditions. All
statistical analyses were performed using Stata 15.0
software, and the significance level in all the tests
used in the study was considered 0.05.

Results

In total, nine studies compared the effects of
multiple daily insulin injections against permanent
subcutaneous insulin injections on HbAlc levels in

type 2 diabetic patients, which included a total of
1404 patients (712 and 692 patients in the permanent
subcutaneous insulin injection and multiple daily
insulin injections groups, respectively). Meta-
analysis results revealed that, compared to the group
of multiple daily insulin injections, the amount of
HbAlc in the group of permanent subcutaneous
insulin injections decreased significantly, so that
SMD was equal to -0.26 (95% CI: -0.46 — -0.06, P=
0.025). In the comparison of the effect of the
permanent subcutaneous injection of insulin against
the group of multiple daily insulin injections on the
level of HbAlc in patients with type 2 diabetes, no
publication bias was observed, so the P-values of
Egger’s and Begg’s tests were 0.333 and 0.667,
respectively.

The sensitivity analysis method was used to
estimate the impact of each study on the final effect
size of the analysis. In this method, at each stage, one
of the studies was removed from the analysis, and the
final effect size of the study was computed under the
mentioned conditions. Based on the sensitivity
analysis, the final effect size did not change
significantly by removing each of the studies.
Moreover, the SMD of HbAlc between the two
methods of receiving insulin varied between -0.31
and -0.19, and the observed difference remained
significant.

Conclusion

The findings indicated that treatment with
permanent subcutaneous insulin injections, compared
to the multiple daily insulin injection method, could
be significantly successful in reducing and
controlling the HbAlc level, while the daily dose of
the applied insulin was also lower. Therefore, the
permanent subcutaneous injection of insulin can be
as useful in the treatment of type 2 diabetes as it is in
type 1 diabetes. However, more randomized
controlled trials with larger sample sizes and longer
follow-up periods are needed to reach more reliable
results in this regard.
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continuous subcutaneous insulin infusion Multiple daily injections

Author year SMD (95% CI) % Weight
Jennings 1991 € . -0.54 (-1.43, 0.35) 3.89
Raskin 2003 —!—0—— -0.16 (-0.51, 0.19) 12.65
Wainstein 2004 -0.42 (-1.05, 0.20) 6.65
Herman 2005 s _0.09 (-0.47, 0.29) 11.78
berthe 2007 0.64 (-0.05, 1.33) 5.81
Weng 2008 —-—0—— -0.07 (-0.31, 0.17) 15.96
Derosa 2009 —‘:—— -0.36 (-0.85, 0.14) B.@9
Reznik 2014 —_— ‘ -0.61 (-0.83, -0.39) 16.69
Gundberger 2019 —0—'— -0.38 (-0.58, -0.19) 17.57
Overall (I-squared = 61.8%, p = 0.007) <> -0.26 (-0.45, -0.06) 100.00
NOTE: Weights are from random effects ané;lysis
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