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ABSTRACT

The global health burden of diabetes is on the
rise and has affected more than half a billion
people worldwide, particularly in Southeast
Asia, North Africa, Africa, and the Western
Pacific, Middle East, and South and Central
America regions of the International Diabetes

Federation (IDF). Despite many new treatments
being available for the management of diabetes,
glycemic control remains suboptimal in Asia,
compared to the rest of the world. Delay in
timely insulin initiation and inadequate titra-
tion of insulin are regarded to be some of the
important reasons for inadequate glycemic
control. Additionally, Asian populations have a
distinct phenotype, including a younger age of
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onset and higher glycemic excursions, sugges-
tive of a lower beta-cell function, as compared
to non-Asians. Although there are multiple
local and international guidelines on insulin
initiation and titration, some of these guideli-
nes can be complex. There is an unmet need for
guideline recommendations on basal insulin
initiation and titration to be simplified and
customized for the Asian population with
type 2 diabetes mellitus (T2DM). A unified
approach would increase adoption of basal
insulin initiation by primary care and family
medicine physicians, which in turn would help
reduce the inertia to insulin initiation. With
this background, a consensus-seeking meeting
was conducted with 14 experts from seven
Asian countries to delineate appropriate prac-
tices for insulin initiation and titration in the
Asian context. The key objective was to propose
a simple insulin titration algorithm, specific for
the Asian population, to improve glycemic
control and optimize therapeutic outcomes of
people with T2DM on basal insulin. Following a
detailed review of literature and current guide-
lines, and potential barriers to insulin initiation
and titration, the experts proposed a simplified
insulin titration algorithm based on both
physician- and patient-led components. The
consensus recommendations of the experts
related to basal insulin initiation and titration
have been summarized in this article, along
with the proposed titration algorithm for opti-
mizing glycemic control in the Asian popula-
tion with T2DM.

Keywords: Diabetes mellitus; Basal insulin;
Insulin titration; Initiation; Self-monitoring of
blood glucose; Titration algorithm

Key Summary Points

It is recommended to start insulin therapy
if glycemic goals are not met on oral
antidiabetic drugs alone, and a ‘‘basal first’’
approach is recommended in most cases.

Despite having a higher rate of increase in
the prevalence of diabetes over the past
few years, the use of insulin in Asia has
not increased to a large extent, and nearly
half of the insulin users from Asia fail to
achieve glycemic targets.

Although guideline recommendations for
insulin initiation and titration exist,
clinically, physicians and patients do not
employ the guideline-recommended
titration algorithms because they consider
them to be very burdensome.

The current article summarizes the
consensus recommendations related to
insulin initiation and titration, along with
the proposed titration algorithm for
optimizing glycemic control in the Asian
population with type 2 diabetes mellitus.

A practical and actionable consensus
would facilitate insulin initiation and
optimization in Asia.

INTRODUCTION

Diabetes is a global health problem, with more
than half a billion people being affected
worldwide [1]. The worldwide prevalence of
diabetes, especially type 2 diabetes mellitus
(T2DM), has increased drastically over the past
three decades [2]. More than 60% of the global
population with diabetes live in Asia and the
Western Pacific region [2]. Notably, while the
global prevalence of diabetes is estimated to
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surge by 46% in 2045, the prevalence in
Southeast Asia alone is expected to increase by
68% within the same period [1].

T2DM in Asians is characterized by a young
age of onset, predisposition to b-cell failure, and
visceral adiposity [2]. Furthermore, Asian sub-
jects have higher glucose excursions, as com-
pared to non-Asians [3]. Another important
feature of Asians with diabetes is reduced insu-
lin secretory function relative to increased
insulin resistance [4]. As compared to Cau-
casians, the Asian population with diabetes is at
a higher risk of albuminuria and microvascular
complications [4]. As compared to non-Asians,
Asians have different responses to antidiabetic
medications [4], and the requirement of lower
mean doses of basal insulin therapy has been
documented among Asians [5]. Owing to the
innate biological susceptibility toward devel-
oping diabetes coupled with the high glycemic
index diet of Asians, there is a large scope for
early and aggressive management efforts for
tackling the incessantly increasing burden of
diabetes in Asia [6].

As compared to their Western counterparts,
the Asian population with T2DM undergoes a
more rapid decline in b-cell function and
requires an early initiation of insulin therapy.
Despite having a higher rate of increase in the
prevalence of diabetes over the past few years,
the use of insulin in Asia has not increased to a
large extent, and nearly half of the insulin users
from Asia fail to achieve glycemic targets [1, 7].
Real-world evidence from the International
Diabetes Management Practices Study (IDMPS),
which included multiple Asian countries,
reported suboptimal glycemic control in people
with T2DM over a span of 12 years [8]. Further
poor persistence of insulin therapy was
observed in people with T2DM, thereby
emphasizing the need for patient education on
self-monitoring of blood glucose (SMBG),
ensuring ease of insulin usage and access to
insulin [9]. The study identified the lack of
insulin titration as an important cause of poor
glycemic control in these countries [10]. Only
one-third of people with diabetes achieve gly-
cemic targets in Indonesia, which is largely
attributable to poor adherence [11]. A real-
world study from Thailand highlighted

suboptimal titration of insulin and reported
that a very low proportion of people with T2DM
achieved glycemic targets (glycated hemoglobin
[HbA1c B 7%]) [12]. A study involving five Asian
countries, Malaysia, Hong Kong, Thailand,
Philippines, and Taiwan, reported high baseline
HbA1c levels (C 9%) in more than half of the
study population at the time of insulin initia-
tion, which suggested a delay in insulin initia-
tion in these regions [13]. Poor glycemic control
in the majority of Asian individuals with T2DM
has also been reported by the DiabCare study
from Indonesia [14]. Overall, delayed initiation
of insulin and insufficient titration are the key
challenges in Asia in the context of insulin
therapy [15].

Despite insulin therapy, poor glycemic con-
trol strongly indicates inadequate dose titration
[15]. Both early initiation and appropriate dose
titration of insulin therapy are crucial for
achieving glycemic targets [16]. Currently, the
International Diabetes Federation (IDF) recom-
mends the initiation of insulin at 10 U or 0.2 U/
kg and titrating the dose once or twice weekly at
1–2 U each time till fasting plasma glucose
[FPG] is 70–130 mg/dL [17]. Despite these rec-
ommendations, the overall glycemic control in
the Asian population is generally suboptimal
[12].

Although guideline recommendations for
insulin initiation and titration exist, clinically,
physicians and patients do not employ the
guideline-recommended titration algorithms
because they consider them to be very burden-
some [16, 18]. The IDMPS-Indonesia study
identified a gap between clinical practices and
recommendations from the most recent guide-
lines, which contributed to high mean HbA1c
levels and poor glycemic control [19]. Recog-
nizing the common issue of delay in insulin
initiation and inadequate insulin titration per-
taining to poor glycemic control and taking
into account the unique requirements of the
Asian population with diabetes such as severe
insulin deficiency, a consensus-seeking meeting
was organized. Leading experts from several
Asian countries participated in this meeting and
delineated appropriate practices for insulin ini-
tiation and titration in the Asian context. The
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objectives of the consensus meeting were as
follows:

• To understand the experts’ approach to
their clinical practice

• To assess what experts would give as
guidance for primary care physicians

• Development of practical and action-
able consensus to facilitate insulin ini-
tiation and optimization in Asia

METHODS

Fourteen diabetologists and endocrinologists
from Vietnam, Pakistan, Thailand, Indonesia,
Malaysia, Philippines, and Singapore, who were
members of the Asia Insulin Steering and
Advocacy Committee (AISAC), came together
for virtual meetings in April and May 2021. A
premeeting discussion was conducted to set the
objectives, initiate review and discussion, and
understand the experts’ approach in their clin-
ical practice. During the premeeting, the topics
relevant to key challenges in insulin initiation
and titration were selected. The meeting was
initiated by reviewing the current practices in
insulin initiation and titration in different
Asian countries. After much deliberation,
resource challenges to be adopted in resource-
constrained conditions, including challenges in
implementation and adaptation of local and
international guidelines, were decided. The
steering committee meeting aimed to develop a
customized insulin titration algorithm for the
Asian population. The modified Delphi method
[20] was used to arrive at a consensus, as the
opinions of several experts were reported on
different topics. During the steering meeting,
opinions and views of the experts were assessed
on the topics pertaining to the control of dia-
betes, such as SMBG, choice of insulin for ini-
tiation, dosing, and titration. During the
meeting, there was a detailed panel discussion
on the selected topics, in addition to seeking
expert opinions on questions related to pre-
specified topics. The statements were assessed,
and the consensus was set a priori at 80% or
higher agreement. If no consensus was reached,
e-voting was done following another round of

discussion. Thereafter, practical and actionable
consensus statements were developed to facili-
tate insulin initiation and optimization in Asian
countries. This article is based on previously
conducted studies and does not contain any
new data collected from human participants or
animals.

RESULTS

A consensus was reached (at least 80% agreed)
on the initiation of SMBG for people with
T2DM at diagnosis as it can improve compli-
ance and provide the basis for dose adjustment
of medications, particularly insulin. The experts
were not aligned on recommending a minimum
of 2–3 SMBG readings/week during insulin ini-
tiation (50% agreed) and regarding the use of
FPG (2–3 times/week) as the preferred guide for
titration of basal insulin (57% agreed). The
majority of the panelists advocated basal insulin
as the preferred insulin for initiation in insulin-
naı̈ve people with T2DM. Most of the experts
agreed that younger age and high HbA1c should
trigger early insulin initiation in the Asian
population. However, the fear of hypoglycemia
and lack of education are the main barriers to
insulin initiation in the region. The experts
remained divided in their opinion regarding the
use of a simple starting dose of insulin for
physicians who are less used to initiating basal
insulin (57% agreed) and considering both body
weight and HbA1c for determining the initial
dose of insulin (68% agreed). During the
revoting phase, all the experts agreed that a
dose of 10 U/day as an initiation dose should be
recommended for the majority of Asian patients
in the primary care setting. However, individu-
alization is needed in certain cases (100%
agreed). In the repolling session, individualiza-
tion of initiation dose and taking body weight
(0.1–0.3 U/kg/day) and glycemic status into
consideration should be recommended, wher-
ever feasible (100% agreed).

For insulin titration, a consensus was
reached on the statement that titration should
be accomplished within the first 16 weeks after
insulin initiation (at least 80% agreed). The
experts were discordant on their opinions
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regarding starting titration at the time of initi-
ation (60% agreed), keeping the active titration
period as 8–12 weeks, with the total daily dose
going up to 0.5–0.7 U/kg (usually not exceeding
60 U/day) as the maximum dose of basal insulin
(61% agreed). During the repolling session, all
the experts agreed (100%) that titration should
be ideally started at the same time or within
2 weeks of insulin initiation (the 2-week win-
dow is to assess patient comfort and familiarize
with insulin initiation), and 86% of the experts
agreed that in primary care settings, titration
should continue until FPG goals are met. The
period of such active titration should ideally be
12 weeks and may go up to 16 weeks in the real-
world setting.

Regarding the insulin titration algorithm, a
consensus was reached (at least 80% agreed) on
the statement that having a basic simple titra-
tion regimen will make it easier to follow and
comply, for both healthcare providers (HCPs)
and patients. The experts remained divided in
their opinion on allowing some flexibility in
titration using a simple algorithm of adjusting
2 U every 3–4 days until FPG goals are met (61%
agreed). In the revoting session, a consensus
was reached on the recommendation of titrat-
ing basal insulin once or twice a week (in con-
junction with the SMBG readings) in the
primary care physician setting (92% agreed).
Additionally, a total of 83% of experts agreed
that a simple up–down titration algorithm
should be recommended in primary care set-
tings, with a dose escalation of 2–4 U/week.

In the context of physician- vs. patient-led
titration, the experts reached a consensus on
recommending that patient-led titration is the
preferred choice in the Asian region and every
effort must be made to achieve this goal (at least
80% agreed). The experts advocated the need
for robust patient awareness initiatives and an
increase in outreach programs involving dia-
betes educators who can help in empowering
patients to titrate insulin (at least 80% agreed).
Less than half of the experts agreed that at the
primary care physician level, patients and care-
givers should lead titration efforts (46% agreed).
During the revoting session, all the experts
(100%) agreed that in primary care settings,
both physicians and patients should drive

insulin titration with more emphasis on
patient-led titration.

The expert recommendations and the avail-
able clinical evidence on the topics pertaining
to SMBG, choice of insulin for initiation, dos-
ing, and titration, as discussed in the meeting,
are presented in the following section.

DISCUSSION

Self-Monitoring of Blood Glucose

The American Diabetes Association (ADA)-rec-
ommended glycemic target for adults (exclud-
ing pregnant and older adults) is HbA1c\ 7%
(53 mmol/mol) without significant hypo-
glycemia [21]. Both SMBG and HbA1c help
optimize glycemic control in people with dia-
betes [22]. However, the usage of HbA1c as a
metric for glycemic control has certain limita-
tions, such as it cannot reveal ephemeral
changes in glycemic levels, whether postpran-
dial hyperglycemia or severe hypoglycemia,
which may require short-term therapeutic
readjustments [22]. In this context, SMBG has
been very beneficial in the control of glycemia
in people with diabetes on insulin therapy.
People with T2DM who use SMBG regularly
have shown improved glycemic control [16].
Although SMBG has some limitations (e.g., it
provides limited or sporadic glucose data,
sometimes considered inconvenient and pain-
ful, has an impact on long-term adherence, and
is subject to incorrectly recorded data or user
errors) [23, 24], the use of SMBG is supported by
guidelines and clinical studies and is recom-
mended to be implemented in a structured
approach [23].

Although newer techniques, such as contin-
uous glucose monitoring (CGM), provide fre-
quent and automated readings of glucose levels
and can provide a higher resolution daily glu-
cose profile than SMBG, its use is currently
limited in low resource settings, such as the
Asia-Pacific region. The major limitation of this
technique is the high cost [25]. As compared to
CGM, SMBG devices are more preferred by
populations with diabetes in the Asia-Pacific
region, owing to economic affordability, lower
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sophistication, and being more user-friendly.
Currently, SMBG devices hold 75% of the blood
glucose monitoring market in the Asia-Pacific
region [26]. Furthermore, given the diverse
socioeconomic and clinical settings in the Asia-
Pacific region, and acknowledging the different
lifestyle and dietary habits of people in this
region, a structured SMBG method is still the
most preferred and recommended method of
glucose monitoring in the region [25]. However,
in Asian countries, approximately 40% of peo-
ple with diabetes who monitor blood glucose
levels do not practice SMBG routinely [10].

After considering existing literature on the
usage and benefits of SMBG, the experts agreed
on the need to initiate SMBG early from the
time of diagnosis, since it can help improve
compliance and aid in dose adjustments of oral
antidiabetic drugs (OADs) and insulin. Ideally,
SMBG should be practiced once daily. However,
in a resource-constrained setting, routine SMBG
could be further simplified to 1–3 times per
week. The consensus recommendations of the
experts on SMBG are presented in Box 1.

Box 1 Consensus Statements on SMBG
• Initiation of SMBG should be consid-

ered as soon as T2DM has been diag-
nosed as it can improve compliance and
help in dose adjustments of antidiabetic
medications, especially insulin.

• SMBG is generally recommended while
initiating insulin. The frequency and
type of the glucose monitoring device
depend on the patient’s convenience
and physician’s advice.

• For basal insulin initiation/titration, a
daily fasting glucose measurement is
the optimal recommendation.

• In resource-constrained settings, simpli-
fied SMBG could be FPG measurement
1–3 times/week.

Delay in Insulin Initiation

Clinical inertia related to insulin therapy, typi-
cally manifested as a delay in insulin initiation
and titration, is a well-acknowledged concern in
routine clinical practice [27]. Commonly

insulin initiation is delayed because both the
physicians and patients are subject to miscon-
ceptions and fears about the progression of
diabetes and the role of insulin [28]. Patient-
related factors responsible for insulin therapy
include lack of awareness about the benefits of
insulin, fear of perceived complications of
insulin therapy, hypoglycemia, and other
myths regarding insulin therapy [15, 28].
Resistance to insulin therapy is more prevalent
in the less-educated Asian population, as
observed by a study conducted on a cohort of
insulin-naı̈ve Asian people in whom a majority
of people did not have tertiary education
(88.5%). Seven of every 10 people with diabetes
did not approve of initiating insulin therapy
[15, 29]. Physician-related factors that delay
insulin therapy include concerns over the
effectiveness, safety, and flexibility of insulin
therapy; lack of knowledge about diabetes
management guidelines; inadequate infrastruc-
ture, such as shortage of staff, diabetes care
team, and medications, particularly in rural
areas; and lack of confidence in patients’ capa-
bility of self-management [15, 28].

Current Options for Insulin Initiation
and Dosing

Effective communication with the patient
allows for collaborative decision-making, which
enables the patient to understand the key
advantages of insulin initiation and facilitates
their decision to initiate and continue insulin
therapy. Furthermore, discussing insulin ther-
apy with patients helps establish appropriate
goals and titration methods [30, 31]. Basal
insulin is suggested to be the optimal choice for
insulin initiation in people with T2DM as it
offers significant improvement in glycemic
control, with lower incidence of hypoglycemia,
lesser risk of weight gain, increased treatment
satisfaction, good treatment adherence, and
better treatment persistence [32–35]. In people
with T2DM, nearly 76% of treatment adherence
and retention in patients was found at
6 months of basal insulin therapy initiation
[35]. Basal insulin is often the preferred initial
insulin for people with T2DM because it has a
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Table 1 Asian and international guidelines on insulin therapy for the management of T2DM

International guidelines Guideline recommendations

ADA [21] The early introduction of insulin should be considered if there is evidence of

ongoing catabolism (weight loss), if symptoms of hyperglycemia are present,

or when HbA1c levels ([ 10% [86 mmol/mol]) or blood glucose levels

(C 300 mg/dL [16.7 mmol/L]) are very high

Basal insulin alone is the most convenient initial insulin regimen and can be

added to metformin and other oral agents. Starting doses can be estimated on

the basis of the body weight (0.1–0.2 U/kg/day) and the degree of

hyperglycemia, with individualized titration over days to weeks as needed

Glucagon-like peptide 1 receptor agonists with or without metformin based on

glycemic needs are the first-line injectable therapy for individuals with type 2

diabetes with or at high risk for atherosclerotic cardiovascular disease, heart

failure, and/or chronic kidney disease

IDF [17] Consider starting insulin alone or in combination with other glucose-lowering

drugs when people with T2DM are unstable, with symptoms and signs of

acute decompensation

Basal insulin should be preferred, and it can be temporary

Local Asian guidelines Guideline recommendations

Vietnam [38] The first Vietnam national guidelines for type 2 diabetes diagnosis and

treatment were issued by the Ministry of Health in 2017 and the second one

in 2020 (available only in Vietnamese). Initiation of basal insulin or

premixed insulin (once or twice daily) is recommended by the current

guidelines. However, glucagon-like peptide 1 receptor agonists are preferred

to insulin in these cases. The early introduction of insulin should be

considered if there is evidence of ongoing catabolism (weight loss), if

symptoms of hyperglycemia are present, or when HbA1c levels (C 9%) or

blood glucose levels (C 300 mg/dL [16.7 mmol/L]) are very high

Pakistan [39] If metformin is contraindicated, sulfonylureas, dipeptidyl peptidase IV

inhibitors, or insulin can be used as an alternative

Thailand [40, 41] Thailand has its own guidelines for diabetes treatment (available only in Thai),

endorsed by the Thai Diabetes Association, the Endocrine Society of

Thailand, and the Ministry of Public Health. The guidelines are updated

every 3–4 years and the latest version was published in 2020

The essential diabetes drug list includes insulin, metformin, and other glucose-

lowering drugs

Philippines [42] People with T2DM who are on noninsulin regimens should be initiated only

with basal insulin, which can be combined with meal-time rapid-acting

insulin injections

Diabetes Ther (2022) 13:1511–1529 1517



lower risk of inducing hypoglycemia and causes
less weight gain compared with premixed
insulin or basal–bolus insulin therapy. The
development and introduction of first-genera-
tion basal insulin analogues in clinical practice
(insulin glargine 100 U/mL [Gla-100; Sanofi]
and insulin detemir [IDet; Novo Nordisk])
resulted in a significant reduction in hypo-
glycemia compared to human basal insulins.
The second-generation basal insulin analogues,
insulin glargine 300 U/mL (Gla-300; Sanofi) and
insulin degludec (IDeg; Novo Nordisk), are
proven to have an extended duration of action,
less glycemic variability, and reduced events of

hypoglycemia compared to first-generation
basal insulin analogues [36, 37].

Various international guidelines, such as the
ADA and the IDF, recommend the use of basal
insulin for initiating insulin therapy [17, 21].
The guidelines on insulin therapy as recom-
mended by the international guidelines and
guidelines of Asian countries are depicted in
Table 1.

Different insulins have different initiation
doses based on the local labels. The starting
dose of insulin for people with T2DM is usually
10 U/day or 0.1–0.2 U/kg/day [31]. According to
the recommendations from the ADA, Standards

Table 1 continued

International guidelines Guideline recommendations

Malaysia [43] Insulin/OAD in combination with metformin if HbA1c C 7.5. Basal insulin/

premixed insulin ? combination therapy or intensive insulin

therapy ? OAD if HbA1c[ 10.0

Indonesia [44] Basal insulin can be initiated in combination with dual/triple OADs if HbA1c
is C 7.5% to\ 9% with long-standing diabetes. Start basal insulin with

10 U/day or 0.2 U/kg/day. Basal insulin dose titration is needed to achieve

FPG 80–130 mg/dL:

[ 180 mg/dL: increase 4 U

130–180 mg/dL: increase 2 U

\ 130 mg/dL: maintain the dose

Singapore [45] Insulin should be initiated if glycemic goals are not met with OADs alone.

Basal insulin such as intermediate- or long-acting insulin should be used for

initiation. The use of concomitant OADs should be reviewed while initiating

insulin therapy, and metformin ± SGLT2 inhibitors to be continued, if

appropriate. Insulin is to be initiated at 0.1–0.2 U/kg/day depending on age,

comorbidities, and blood glucose levels. Dosage should be adjusted by 2–4 U

once or twice weekly, or as clinically indicated, until the FPG target is

reached

RSSDI [46] Basal insulin dosage is estimated on the basis of weight and is normally initiated

at 10 U or 0.1–0.2 U/kg/day and then uptitrated on the basis of glycemic

value, with typical doses ranging from 0.2 to 1.0 U/kg/day

ADA American Diabetes Association, FPG fasting plasma glucose, HbA1c glycated hemoglobin, IDF International Diabetes
Federation, OAD oral antidiabetic drug, SGLT2 sodium-glucose cotransporter 2, T2DM type 2 diabetes mellitus, RSSDI
Research Society for the Study of Diabetes in India
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of Medical Care in Diabetes—2022, the estima-
tion of starting doses of basal insulin should be
based on the degree of hyperglycemia and body
weight (0.1–0.2 U/kg/day), and titration should
be individualized over days to weeks as needed
[21]. The American Association of Clinical
Endocrinology (AACE) suggests initiating basal
insulin on the basis of HbA1c levels. For
HbA1c\ 8%, the total daily doses (TDD) of
0.1–0.2 U/kg/day is suggested, whereas in case
of HbA1c[ 8%, the TDD of 0.2–0.3 U/kg/day is
recommended [47]. However, as per the
BEYOND VIII trial, a higher insulin starting
dose of 0.3 U/kg/day was equivalent, in terms of
safety, to the standard starting dose of 0.2 U/
kg/day among overweight/obese people with
T2DM, and self-monitored FBG goals were
attained earlier with the higher dose vs. the
standard dose [48].

Even at similar doses of basal insulin, the
overall glycemic control is worse in the Asian
population as compared to that of non-Asians,
which calls for a higher daily dose of insulin or
suggests further addition of antidiabetic drugs
for achieving adequate glycemic control [49].
Moreover, as compared to non-Asians, fewer
Asian individuals with T2DM achieve glycemic
targets even with a similar reduction in FPG
levels. This suggests that the prandial glycemic
needs should be addressed among some Asians
who are on basal insulin therapy [5]. In this
regard, fixed-ratio combinations (FRCs) of basal
insulin and glucagon-like peptide 1 receptor
agonists (GLP-1 RAs) provide a novel alterna-
tive. The FRCs—insulin degludec/liraglutide
and insulin glargine/lixisenatide—have a more
physiological mode of action, as they target
both postprandial and prandial glucose levels
[50–52]. The FRCs might be an option for ini-
tiation in individuals with high postprandial
glycemic surges, which are typically observed in
the Asian population [30, 51, 52]. A recently
published European Expert Opinion also delib-
erated on and recommended that OAD failure

in patients with T2DM and HbA1c[9%, obe-
sity, high risk for hypoglycemia, high post-
prandial glycemic levels, or gastrointestinal
adverse events during the previous GLP-1 RA
treatment may potentially benefit more from
initiation with an FRC; with titration following
the similar concept of basal insulin titration,
based on fasting SMBG levels [53].

After a careful assessment of the local and
international guidelines on diabetes manage-
ment with insulin therapy, and in view of the
unique requirements of the Asian population
with diabetes, the panel recommendations on
insulin initiation and dosing are mentioned in
Box 2. The experts also opined that when initi-
ating insulin, a review of the concomitant glu-
cose-lowering agents is advisable. In general,
metformin and sodium-glucose cotransporter 2
inhibitor may be continued, while sulfony-
lureas and dipeptidyl peptidase 4 inhibitor
(DPP4i) may need re-evaluation. If an FRC is
opted for, then the DPP4i should be stopped,
since they act on the same incretin pathway.
DPP4 inhibitors can potentially be used in
combination with insulin treatment. Several
studies have shown a decrease in insulin dosage
and hypoglycemic episodes. However, it is
strongly advised not to combine DPP4 inhibi-
tors with GLP-1 receptor agonists, and DPP4
inhibitor treatment should be discontinued
when treatment is intensified with an
injectable therapy later in the process with a
GLP-1 receptor agonist [54]. Although the
combination of glitazones and insulin is
intriguing since it allows for better glycemic
control while lowering daily insulin require-
ments, it is associated with hypoglycemic epi-
sodes and may favor weight gain due to
increased adipogenesis and fluid retention.
Fluid retention can aggravate or even trigger
congestive heart failure, which typically needs
medication withdrawal [55].
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Box 2: Consensus Statements on Insulin
Initiation and Dosing

• Younger age and high HbA1c should
trigger early insulin initiation in the
Asian population, but fear of hypo-
glycemia and lack of education are the
main barriers to insulin initiation in the
region.

• Basal insulin is the preferred insulin for
initiation.

• A dose of 10 U/day as an initiation dose
should be recommended for the major-
ity of patients in the primary care
setting. However, individualization is
needed in certain cases, taking body
weight and glycemic status into consid-
eration, wherever feasible (0.1–0.3 U/
kg/day).

Insulin Optimization and Titration

Suboptimal dose titration is acknowledged to be
the major cause of poor glycemic control in the
Asian population with diabetes [15]. In the
FINE-Asia registry study, a minimal insulin dose
titration was documented in several Asian
countries [56, 57]. Similarly, the A1chieve study
reported limited dose titration of basal insulin
in China, East Asia, and South Asia [58]. Local
clinical practice guidelines in several Asian
countries, such as Singapore, Taiwan, the
Philippines, and Hong Kong, do not specify any
standardized insulin titration algorithm, and
the titration is based on the judgment of indi-
vidual physicians on their patients’ conditions
[15]. The Vietnamese guidelines recommend a
simple basal insulin titration algorithm,
wherein the insulin dose should be increased by
10–15% or 2–4 U once or twice a week, until the
FBG target is achieved [38]. Inadequate titration
observed in Asian countries is also
attributable to the conservative approach of
physicians toward insulin titration [15]. While
people with diabetes can be trained on self-ti-
tration, the majority of patients in Asian coun-
tries are either unwilling or unable to self-
titrate. These patients are heavily dependent on
physicians for insulin titration, and infrequent

clinic visits lead to suboptimal titration and
inadequate glycemic control [15].

Pre-titration Requirements
The insulin regimen should be selected as per
the patients’ requirements, apprehensions, and
requests. Glycemic targets, such as postprandial
glucose, fasting glucose, and HbA1c targets,
should be cross-checked after insulin initiation
in people with T2DM [28]. People with diabetes
should be educated and trained on how and
when to practice SMBG. Additionally, patients
should be advised to continue the initial dose of
insulin, unless instructed by the physician to
start titration [27].

Clinical Evidence on Titration Algorithms
Several studies have been conducted to gather
clinical evidence on titration algorithms
[59–63]. The AT-LANTUS (A Trial comparing
LANTUS� Algorithms to achieve Normal blood
glucose Targets in subjects with Uncontrolled
Blood Sugar) study by Davies et al. compared
two treatment algorithms for insulin glargine
initiation and titration. The study recommends
2 U of dose adaptation every 3 days [59]. The
LANMET (insulin glargine or NPH combined
with metformin in type 2 diabetes) study and
INITIATE (INITiate Insulin by Aggressive Titra-
tion and Education) study by Yki-Järvinen et al.
compared the combination therapy of insulin
glargine plus metformin (G ? MET) with NPH
insulin plus metformin (NPH ? MET). These
studies recommended 2–4 U of dose adaptation
every 3 days [60, 61]. The PREDICTIVETM 303
(Predictable Results and Experience in Diabetes
through Intensification and Control to Target:
An International Variability Evaluation 303)
study done by Meneghini et al., which evalu-
ated the effectiveness and safety of insulin
detemir in controlling glucose levels in people
with T2DM, recommend 3 U of dose adaptation
every 3 days [62].

Recommended Titration Methods
The dose of insulin should be increased or
decreased by 2 U when the current FPG level is
below or above the goals, respectively, and
should remain unchanged if the target is
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achieved. Titration of both insulins should be
customized on the basis of individualized
patient requirements [63]. Gla-300 has a proven
efficacy and safety in simple two- to four-step
algorithms. Similarly, IDeg, when titrated,
either using a simple titration schedule (single
pre-breakfast blood glucose reading) with 4 U
dosage adjustments or an average of daily
readings with 2 U dose adjustments (stepwise
weekly titration schedules), has been proven to
be effective and well tolerated [63, 64]. For Gla-
300, a patient-driven titration algorithm of
1 U/day is reported to be effective [65]. The
BRIGHT (Efficacy and Safety of Toujeo� Versus
Tresiba� in Insulin-Naive Patients With Type 2
Diabetes Mellitus Inadequately Controlled With
Oral Antihyperglycemic Drug(s) ± GLP-1
Receptor Agonist) study suggested a 12-week
titration period for second-generation basal
insulin analogues Gla-300 and IDeg, which
should be initiated soon after insulin initiation
[66, 67].

However, insulin titration is a largely
neglected therapeutic area in the management
of T2DM. Thus, there is an unmet need for
guideline recommendations on insulin titra-
tion, specifically for the Asian population.
Therefore, the present consensus statements
delineate expert recommendations on insulin
titration in the Asian context. They suggested
that, ideally, titration should be initiated at the
time of insulin initiation, or within 2 weeks
from initiation. Basal insulin should be titrated
once or twice a week, and the active titration
period should be within the first 12 weeks fol-
lowing insulin initiation. The panel recom-
mendations on insulin titration are mentioned
in Box 3.

Box 3: Consensus Statements on Insulin
Titration
• Titration should be ideally started at the

same time or within 2 weeks of insulin
initiation (the 2-week window is to
assess patient comfort and allow famil-
iarization with insulin initiation).

• In primary care settings, titration
should continue till FPG goals are met.
The period of such active titration

should ideally be 12 weeks and may go
up to 16 weeks in the real-world setting.

• Having a simple titration regimen will
make it easier to follow and comply for
both HCPs and patients.

• In primary care physician’s settings,
basal insulin should be titrated once or
twice a week (in conjunction with the
SMBG readings).

• A simple up–down titration algorithm
should be recommended in primary
care settings, with a dose escalation of
2–4 U/week.

Physician- vs. Patient-Led Titration

Insulin titration can be managed either by the
physician or HCPs or by the patient under the
guidance of the physician. Evidence suggests
that when guided appropriately by their clini-
cians, patients can titrate effectively, similar to
that of clinicians. However, the determining
factor for this is the patient’s ability and pre-
paredness for managing titration [16]. Numer-
ous treat-to-target trials have evaluated the
efficacy of patient-led titration algorithms and
have reported that it is more effective in
achieving near-target glycemic levels. Among
these, AT-LANTUS, LANMET, INITIATE, and
PREDICTIVE 303 trials have validated simple
titration algorithms. These trials observed the
association of a simple patient-administered
titration algorithm and significant improve-
ment in glycemic control, with a low incidence
of severe hypoglycemia [16, 59, 60]. The ATLAS
study revealed that patient-driven insulin titra-
tion attained desired blood glucose levels in
people with uncontrolled T2DM in Asia who
were on two oral glucose-lowering drugs. This
study reported adequate self-titration by Asian
patients when guided [68]. Arnolds et al. eval-
uated 22 clinical trials that investigated the
outcomes of basal insulin therapy with physi-
cian-led and patient-empowered titration.
Improvement in HbA1c and FPG was reported in
all these trials, along with a low incidence of
hypoglycemia. The factors that influenced basal
insulin titration included daily blood glucose
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variability, insulin dose, and complexity of the
titration algorithm [69]. In the REWARDS study,
titration was physician-driven in 58.2% of
patients and patient-driven in 41.8% of patients
[12]. The experts agreed that there is an urgent
need to actively involve both the physicians
and patients in the insulin titration panel and
develop a set of recommendations on physi-
cian- vs. patient-led titration as mentioned in
Box 4. The experts agreed that patient-led
titration is the best choice, though both physi-
cians and patients should drive patient-led
titration. To ensure the same, every effort
should be made to increase patient awareness
and education to empower patients to self-ti-
trate insulin. Similar recommendations were
provided in a Southeastern European consensus
[27].

Box 4: Consensus Statements on Titration
Algorithm
• Patient-led titration is the preferred

method of titration, and every effort
must be made to achieve this goal.

• Robust patient awareness initiatives and
an increase in outreach programs
involving diabetes educators can help
in empowering patients to titrate
insulin.

• In primary care settings, both physi-
cians and patients should drive insulin
titration with more emphasis on
patient-led titration.

Fig. 1 Physician pathway and checklist for insulinization. FPG fasting plasma glucose, HbA1c glycated hemoglobin, PPG
postprandial glucose, SMBG self-monitoring of blood glucose
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Recommended Insulin Titration
Algorithm for the Asian Population
with T2DM

Since patient involvement is well recognized as
a key factor in glycemic management, the
experts proposed a customizable stepwise insu-
lin titration algorithm to guide the patient. The
patient-related values should be provided by the
physician [24, 27]. The simplified stepwise

insulin titration algorithm recommended by
experts for physicians and patients is presented
in Fig. 1 and Table 2, respectively.

If the target goals are reached after the first
12–16 weeks of active titration, insulin should
be continued at the stable insulin dose to
maintain FPG within the recommended range.
The physician should continue communication
with the patient to ensure persistence and suc-
cessful management of glycemic levels with

Table 2 Patient’s insulin order for insulin initiation

Insulin order for ____________________________ (Patient name/age/gender) Date:__/__/____

Glycemic status (current) HbA1c…………%

FPG …. mmol/L (or mg/dL)

PPG …. mmol/L (or mg/dL)

Glycemic goals (target) Target HbA1c\………%

Target FPG range …. to …. mmol/L (or mg/dL)

Target PPG range …. to …. mmol/L (or mg/dL)

Insulin (type/name, starting dose and timing) ……………….. ……(type/name) ……Units (U) ……am/pm everyday

For one weekh/ two weeksh (select one)

SMBG schedule (morning fasting) Mon h Tueh Wedh Thuh Frih Sath Sunh

(select all that apply)

Insulin dose-adjustment (self-titration, based

on average FPG, SMBG)

Increase daily dose by …U if FPG[…. mmol/L (or mg/dL)

Decrease daily dose by …U if FPG\…. mmol/L (or mg/dL)

Every Mon h Tueh Wedh Thuh Frih Sath Sunh

(Titrate insulin dose once or twice a week)

Additional instructions/remarks Follow-up visit on ______________(date)b

Free text box (other medications, special instructions, initial call or visit to

set up patient led self-titration, etc.)a

Contact me/nurse at __________(phone/e-mail)

In case of emergency/hypoglycemia In case of any medical emergency/hypoglycemia (or if blood glucose\….

mmol/L [or mg/dL]), contact the nearest hospital/ clinic for medical

assistance

FPG fasting plasma glucose, HbA1c glycated hemoglobin, PPG postprandial glucose, SMBG self-monitoring of blood glucose
aEnsure regular diabetes education on managing diabetes—diet and lifestyle, glucose-lowering agents including insulin,
SMBG, and hypoglycemia
bTypically review with lab reports in 3 months (may schedule first review call or visit in 1–2 weeks after initiation, as
needed)

Diabetes Ther (2022) 13:1511–1529 1523



insulin [30], and titration should be done as and
when required. The HbA1c level should be
rechecked after 3–6 months. If target HbA1c is
not reached despite using 0.5–0.7 U/kg body
weight/day insulin doses [21], the physician
should consider factors such as compliance,
other medications, diet and lifestyle, and then
consider therapy intensification or follow-up
with a specialist, if required.

SUMMARY
OF RECOMMENDATIONS

1. Preinitiation

• Regular SMBG should be recommended
after diagnosis.

• Glycemic targets should be individual-
ized, and in general, the following may
be considered: HbA1c\ 7%; FPG,
90–110 mg/dL (5–6 mmol/L); PPG,
160–180 mg/dL (9–10 mmol/L).

• Patient education on diabetes self-man-
agement and conversation about insu-
lin should be started shortly after
diagnosis to address common myths
and set a positive context for insulin
therapy.

2. Initiation

• Start insulin therapy if glycemic goals
are not met on OADs alone, and a ‘‘basal
first’’ approach is recommended in most
cases.

• An initiation dose of 10 U/day is rec-
ommended for the majority of patients
in the primary care setting. Individual-
ization is needed in certain cases, taking
body weight and glycemic status into
consideration, wherever feasible
(0.1–0.3 U/kg/day).

• Ideally, a daily fasting glucose measure-
ment is the optimal recommendation
following insulin initiation. In
resource-constrained settings, SMBG
could be considered 1–3 times/week.

3. Titration

• Titration should be started simultane-
ously or within 2 weeks of insulin initi-
ation (the 2-week window is to assess
patient comfort and familiarize with
insulin initiation) and should continue
until FPG goals are attained. The period
of such active titration should ideally be
12 weeks (up to 16 weeks in real-world
settings).

• A simple up–down titration algorithm is
recommended with dose escalation of
2–4 U/week. Basal insulin should be
titrated once or twice a week (in con-
junction with the SMBG readings).

• Both physicians and patients should
drive insulin titration with more
emphasis on patient-led titration. App-
based titration aids could be a useful
tool for primary care physicians.

Future Perspectives

A study reported that although knowledge on
T2DM guidelines is high among primary care
physicians, adherence to these guidelines is low
in clinical practice, largely because of their
attitude and beliefs and access to these guideli-
nes [70, 71]. There is poor awareness among
Asian people with T2DM regarding SMBG and
hypoglycemia, which reiterates the need for
patient education [71]. In the Asian context,
implementation of an ideal physician education
program can potentially improve glycemic
control, with better management of complica-
tions and comorbidities [72]. Therefore, in
addition to proposing the recommendations
and simplified algorithms to direct patient- and
physician-led titration, the experts moved a
step further to ensure adoption and active
implementation of these recommendations,
especially by the primary care physicians in
Asia. Following the consensus meeting, a pro-
cess of continual medical education on these
guidelines regarding insulin initiation and ade-
quate titration has been initiated for more than
5000 HCPs across Asia. There is an ongoing
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process of gaining endorsements from societies
of different Asian countries for the adoption of
the simplified recommendations in different
local Asian guidelines including Malaysia, Sin-
gapore, Pakistan, Thailand, Vietnam, Philip-
pines, and Indonesia. Furthermore, an online
portal is being developed (www.insulintoolkit.
com) to reach out to a maximum number of
HCPs from this region of the world to facilitate
clinical decision-making on optimum insulin
initiation and titration. Successful implemen-
tation of these steps, and widespread adoption
of the recommendations by the HCPs, espe-
cially in primary care settings in Asia, might aid
in the effective management of diabetes with
insulin therapy.

Limitations

Because the consensus meeting only featured 14
experts from seven countries that were mem-
bers of the AISAC, the consensus does not
reflect the views of experts from around Asia, as
countries with high diabetes burden such as
India, China, Japan, Sri Lanka, and Bangladesh
were not represented. Although Indian experts
were not involved in this initiative, collabora-
tion with Indian and other Asian peers may be
considered in future editions.

CONCLUSIONS

Although basal insulin is recommended by
guidelines for achieving glycemic control in
people with T2DM, delay in insulin initiation
and inadequate titration are recognized to be
key elements that contribute to poor glycemic
control, especially in the Asian population.
Several local Asian and international guidelines
have delineated insulin initiation and titration
algorithms, but they are not routinely
employed in clinical practice, which is a
potential contributing factor to suboptimal
glycemic control. After a thorough review of
literature and guidelines, the experts proposed
consensus recommendations and algorithms
specific for the Asian population with T2DM.
These are aimed at helping both the physicians
and patients to initiate and titrate insulin

therapy following simple and practical steps.
Effective implementation of these steps may
potentially help in achieving effective glycemic
control in people with T2DM in Asia.
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