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صخلملا

فيثكتضرغبنيلوسنلإاءاطعلإةفصولضفأرايتخالازيلا:ثحبلافادهأ
ةرثكنممغرلاىلع.لدجعضوميناثلاعونلانميركسلاءادتلااحيفجلاعلا
.نلآاىتحاهصيخلتمتيملتافصولاكلتلةنملآايحاونلاىلعةلدلأانإف٬ثوحبلا
ددعتمنيلوسنلإاتافصونيبناملأاتاجرخمةنراقملةيدرسةعجارمبانمق
.طلخلاقبسمنيلوسنلإاىلعةيوتحملاتافصولاوتاعرجلا

تاساردلانعةينورتكللإاتامولعملادعاوقيفثحبلابانمق:ثحبلاقرط
ىلعفرعتلل،م٢٠١٤ربمسيدوم٢٠٠٠ريانينيبةيزيلجنلإاةغللابةروشنملا
نيبنم.نيلوسنلإافيثكتلةفلتخملاتافصولانيبةنراقمللتيرجأيتلاتاساردلا
كلتنامأبةقلعتملاريياعملاسايقاهيفمتيتلاتاساردلارايتخامت٬تاساردلاكلت
ةساردللطقفيناثلاعونلانميركسلاءادنمنيناعينيذلانيغلابلادنعتافصولا
تلحو،نينثإنيثحابلبقنمةصلختسملاتامولعملاةعجارمتمتو.ةيعجرملا
.ةشقانملابرظنلاتاهجوتافلاتخا

يتلاتاسارد١٠ـلاثحبلالمش٬تسرديتلاةسارد٢٠ـلانيبنم:جئاتنلا
،تاعرجلاددعتمنيلوسنلإاتافصونيبناملأاتارشؤمصاخلكشبتنراق
يتلاناملأاتاجرخمنيبنمو.طلخلاقبسمنيلوسنلإاىلعةيوتحملاتافصولاو
اندجو٬ماعلكشب.ةيبلسلاثادحلأاونزولاةدايز٬مدلاركسضافخنااهسايقمت
اميفطلخلاقبسمنيلوسنلإاةفصولةبراقمتاعرجلاددعتمنيلوسنلإاةفصو

دقف٬نزولاةدايزلةبسنلابامأ.ةيبلسلاثادحلأاومدلاركسضافخنابقلعتي
ةعومجملايفةميقتاذنزوةدايزتاساردعبسنيبنمناتساردترهظأ
.تاعرجلاددعتمنيلوسنلإاةفصولةمدختسملا

تاعرجلاددعتمنيلوسنلإاةفصولةملاسلافلمنإفماعلكشب:تاجاتنتسلاا
تسرديتلاتاساردلانميأنراقتمل.طلخلاقبسمنيلوسنلإاةفصولبراقم
ءارجإيغبنيامك.ةرشابمةروصبةساردلايعارذيفنيلوسنلإافيثكتتافصو
.يرظانتلاريغنيلوسنلإاةنراقملتاساردلا

يركسلاءاد؛ناملأا؛طلخلاقبسم؛نيلوسنلإافيثكتتافصو:ةيحاتفملاتاملكلا
يناثلاعونلانم

Abstract

Objectives: The best insulin regimen for the intensifica-

tion of insulin therapy in the management of type 2

diabetes mellitus (T2DM) remains controversial. Despite

substantial research, the body of evidence concerning the

safety aspects of such regimens has never been summa-

rized. We conducted a 14-year narrative review to

compare the safety outcomes of basal-bolus (BB) versus

premixed (PM) insulin regimens.

Methods: We searched electronic databases (PubMed,

Scopus, Proquest and Google Scholar) for English-

language studies published from January 2000 to

December 2014 to identify studies comparing insulin

intensification regimens. Only studies measuring the
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safety-related parameters of the specific regimens in

T2DM adult patients were selected for further review.

The extracted data were independently reviewed by two

researchers, and disagreements were resolved by

discussion.

Results: Of the 20 retrieved studies, we included 10

studies that specifically compared the safety parameters

of BB and PM Insulin regimens. Among the safety out-

comes measured were hypoglycaemia, weight gain and

adverse events. Broadly, we determined that the BB in-

sulin regimens were comparable to the PM insulin regi-

mens in terms of hypoglycaemia and adverse events. In

terms of weight gain, two of seven studies showed sig-

nificant weight gain in BB insulin regimen arms.

Conclusions: Generally, the safety profile of BB insulin

regimen was comparable to that of the PM insulin

regimen. None of the identified studies performed head-

to-head comparisons utilizing human insulin regimens

in both arms. Research comparing non-analogue insulin

regimens is warranted.

Keywords: Basal-bolus; Insulin intensification regimen; Pre-

mixed; Safety; Type 2 diabetes mellitus
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Introduction

Diabetes mellitus is becoming one of the most highly
problematic health concerns of the 21st Century.1 Findings

from United Kingdom Prospective Diabetes Study
(UKPDS) revealed that affected Type 2 Diabetes mellitus
(T2DM) patients usually lose half of their b-cell functions
at the point of diagnosis, with a further annual decline of
5%.2 Most people need to begin treatment with oral anti-
diabetic agents combined with a lifestyle modification strat-

egy. In reality, normal glycaemic control is difficult to ach-
ieve with lifestyle changes alone.

In T2DM patients, with time, oral anti-diabetic agents
usually lose their effectiveness and patients need to seek

exogenous insulin therapy. Generally, implementation of a
successful insulin therapy requires three stages of treatment,
including insulin initiation, optimization and intensifica-

tion.3 For insulin intensification, when glycaemia is not
achieved after the initiation and optimization of insulin,
numerous recommendations exist in various guidelines for

the selection of a second-line insulin regimen.
Insulin therapy initiation with basal insulin or a premixed

insulin regimen, has been recommended in several local and

international practice guidelines as well as publications3e8

However, for insulin intensification, when normoglycaemia
is not achieved after insulin initiation, various
intensification recommendations exist, although there is no

clear strategy for the selection of the second-line insulin

regimen.9 Among the recommendations for insulin
intensification, switching to an intensified premixed insulin

regimen,10e12 Basal-plus insulin regimen13e15 or Basal-
bolus insulin regimen12,16,17 may be included.

Multiple meta-analyses have been performed with regards

to insulin therapy comparisons. Lasserson et al., Giugliano
et al. and Vaag et al. conducted a meta-analysis to compare
and summarize the glucose control, clinical outcomes or

adverse events occurring with the use of various individual
insulin types, such as basal, biphasic and prandial insulin
therapy.6,18,19 Sumeet et al. otherwise performed a meta-
analysis on studies comparing conventional insulin versus

analogue insulin.20 Four trials reviewed in the previous meta-
analysis by Lasserson et al. (n ¼ 3/22)6 and Giugliano et al.
(n ¼ 2/16)19 were included in our review because they met

our review inclusion criteria.
To the best of our knowledge, there has been no published

literature review specifically summarising the safety related

outcomes of BB versus PM insulin intensification regimens.
Thus, this review attempts to provide a comparative over-
view of safety related outcomes involving the two insulin
intensification regimens.

Materials and Methods

We searched electronic databases (PubMed, Scopus,
Proquest and Google Scholar) from January 2000 to
December 2014 to identify studies comparing insulin inten-
sification regimens. We searched for English Language pa-

pers published from 2000 to 2014 with the following terms:
“INSULIN” AND “BASAL-BOLUS” or “PRANDIAL-
BASAL” AND “PREMIXED” or “BIPHASIC” AND

“COMPARISON” NOT “PAEDIATRIC.” The main in-
clusion criteria were studies comparing BB regimens versus
PM regimens alone in T2DM patients and measuring safety

related parameters. Any studies involving paediatric patients
were excluded. The data of each extracted safety parameter
was also independently reviewed by other researchers. Dis-

agreements during the data extraction were resolved by dis-
cussion between the researchers.

Results

Our initial search identified 20 papers,12,21e39 five studies
of which were excludes21,24,32,38,39 because they compared

regimens other than the two specific regimens, two were
excluded because they involved Type 1 Diabetes Mellitus
patients,22,34 two were excluded because there was no
safety related parameter measured in the study31,35 and one

was excluded due to different injection formulations used
for the BB regimen arm.37 The remaining ten selected
studies and their characteristics were analysed as shown in

Table 1.12,23,25e30,33,36 The safety parameters measured
within the studies were also analysed (Table 2).12,23,25e30,33,36

1. Hypoglycaemia

Most of the studies use different terminologies and defi-
nition for hypoglycaemia hypoglycaemia based on severity
and time period classifications (Table 3).12,23,25,27,28,30,33,36

Hypoglycaemia was defined by Rosenstock et al. as an
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