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Abstract: Indonesia is struggling with a rapidly growing burden of diabetes due to rapid socioeconomic transition. People with type 2 
diabetes mellitus (T2DM) need appropriate treatment strategies to maintain glycemic control. New modalities with simplicity, such as 
fixed-ratio combination of basal insulin and glucagon-like peptide-1 receptor agonist (GLP-1 RA), further referred to as FRC, have 
proven to be an effective and practical therapeutic approach that may address this issue. In January 2021, a scientific expert meeting 
was held with the participation of endocrinologists from Indonesia to provide expert opinions regarding the optimal practical use of the 
FRC basal insulin/GLP1-RA. Topics discussed in the meeting included the challenges in diabetes management, clinical inertia with 
insulin therapy, local and international guideline positioning, initiation, titration, and switching of basal insulin and GLP-1 RA, 
including FRC, and the management of T2DM. 
Keywords: fixed-ratio combination, basal insulin, GLP1 RA, type 2 diabetes mellitus

Key Summary Points
● A fixed-ratio combination regimen of basal insulin and glucagon-like peptide-1 receptor agonist (GLP-1 RA) has 

proven to be an effective and practical therapeutic approach in maintaining glycemic control and overcoming 
clinical therapeutic inertia in people with type 2 diabetes mellitus.

● Indonesian physicians face numerous practical questions related to the use of this new therapeutic class of FRC in 
clinical practice.

● A scientific expert meeting was held in January 2021 with the involvement of endocrinologists from Indonesia to 
provide expert insights regarding the optimal practical use of the FRC.

● The experts reached a consensus in their answers to all of the questions presented; these expert insights are 
elaborated in this paper.
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Introduction
Globally, type 2 diabetes mellitus (T2DM) accounts for nearly 90–95% of all people with diabetes. This form of diabetes 
includes individuals who have relative (rather than absolute) insulin deficiency and peripheral insulin resistance.1,2 Over 
the past 30 years, the incidence of T2DM has risen dramatically, affecting 463 million people worldwide.2,3 In the 
Western Pacific (WP) region, 163 million people live with diabetes, which is predicted to rise to 212 million by 2045.3 

Indonesia, one of the 39 countries and territories in the International Diabetes Federation (IDF) WP region, is striving 
hard to tackle this diabetes epidemic, affecting 6.2% of the total adult population (172,244,700).3

Several factors are attributable to this increasing trend of T2DM, one of them being lifestyle change.4 It is noteworthy 
that prediabetes is also one of the important determinants contributing to blood glucose intolerance, as one-third of 
prediabetes cases develop into diabetes.4 Therefore, eliminating unhealthy lifestyle activities (eg, smoking, excessive 
alcohol, and insufficient sleep) can be the most effective option for delaying the onset of diabetes as well as the 
management of T2DM and its related complication Clinician reluctance, patient injection fear, adherence issues due to 
a complex regimen, hypoglycemia, and weight gain may lead to clinical therapeutic inertia, which is a barrier to effective 
diabetes management, thereby causing patients to live with uncontrolled hyperglycemia and an increased risk of diabetes- 
related complications.

Combination of insulin and a GLP-1 analogue in a fixed-ratio has been a solution that solved those problems, such as 
flexibility, a single injection, peak-less than the prior generation, decreasing or sustained weight, and less hypoglycaemic 
and less gastrointestinal effect.3 GLP-1 has cardiovascular protection as a new paradigm and concern.5

Endocrinologists from the Semarang city of Central Java as well as eastern (Denpasar and Surabaya) and western 
regions (Jakarta, Aceh, Bandung, and Medan) of Indonesia were invited to discuss and reach a consensus on the concerns 
in context and their possible solutions. This involved two main steps:

● First, the experts were asked to share the list of the questions of diabetes management challenges and the role of 
FRC, which is available on the market and relevant to their clinical practices. Then, validation and insight collection 
were performed within individual expert interviews.

● The experts then congregated for further discussion; the listed questions were grouped into nine main categories: (1) 
the position of FRC vs other treatment approaches, (2) treatment preferences of OAD regimen for T2DM manage-
ment, (3) initiation of FRC, (4) deintensification from basal plus, premix insulin BD, and basal bolus, (5) 
intensification from FRC to basal plus/basal bolus, (6) titration of FRC, (7) intensification from GLP-1 RA to 
FRC, (8) the use of FRC in Ramadan fasting. The meeting consensus was summarized and approved by all expert 
participants.

Pathogenesis of T2DM from the Indonesian perspective.
In East Asian countries, T2DM is primarily characterized by β-cell dysfunction, lesser obesity, and younger age of 

onset compared to Caucasians.6 The deficit of functional β-cells is the core concern among Asian people with T2DM. 
Recent studies suggest that Asians have less β-cell functional capacity when compared with Caucasians.7 Therefore, the 
early preservation or recovery of functional β-cell mass seems to be pivotal for Asians.7

In addition, the β-cell regenerative capacity may be limited in Asians, when compared with Caucasians. The genetic 
and environmental factors could be the possible attributable factors for this limited β-cell regenerative capacity in 
Asians.7 This limited capacity may induce excess β-cell workload and thereby lead to β-cell failure, subsequently 
resulting in diabetes-related complications.7,8 Therefore, treatment strategies that preserve β-cell function in the early 
course of diabetes are crucial for the Indonesian population to prevent the onset of diabetes-associated complications.

Glucagon-Like Peptide-1: A Major Driver in T2DM Pathogenesis
Glucagon-like peptide-1 (GLP-1) is an incretin hormone that induces insulin secretion and reduces glucagon secretion, 
thereby regulating glucose metabolism.9 A case–control study conducted among 40 Indonesian patients—case group (subjects 
with T2DM, n = 20) and control group (subjects with normal glucose tolerance [NGT], n = 20)—clearly depicted that GLP-1 
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levels (both fasting and post-prandial) were lower in people with T2DM compared to those with NGT (2.06 ± 0.43 vs 2.87 ± 
0.67 pg/L, p < 0.01; and 2.49 ± 0.60 vs 3.42 ± 0.85 pg/L, p = 0.02; respectively).9 Overall, this study confirmed that an 
important risk factor for T2DM in the Indonesian population is intact GLP-1 levels.9 The study findings of Yabe et al 
confirmed that there is a little enhancement of meal-induced secretion of GLP-1 in the Japanese,10 while Vollmer et al 
concluded that GLP-1 secretion induced due to 75-g oral glucose tolerance test is lower in the Japanese compared with that in 
Caucasians.11 This concludes that GLP-1 deficiency, in addition to β-cell dysfunction, plays a key role in the pathogenesis of 
T2DM in Indonesia, compared with that in Caucasians,9 elucidating the importance of incretin-based drugs, such as GLP-1 
RAs and dipeptidyl peptidase-4 (DPP-4) inhibitors in East Asian patients.12

Contribution of Postprandial Glucose (PPG) to Hyperglycemia
Asians show higher glycemic excursion compared to Caucasians, to the same blood glucose load indicating the need for 
an effective PPG control in Asian people with T2DM.13 A continuous glucose monitoring conducted by Wang et al 
among 121 Asian people with T2DM, who were allocated to five groups based on quintiles of hemoglobin A1c (HbA1c) 
(ranging from 5.7% to 12.7%), also depicted that PPG contribution to either 24-h hyperglycemia or 4-h hyperglycemia 
after meals was significantly higher than fasting glucose and preprandial glucose in the lowest quintile of HbA1c (both 
p < 0.001) elucidating that PPG 24 and 4 h after meals was an important contributor to excess hyperglycemia.14 Even, the 
findings of the Diabetes Epidemiology: Collaborative Analysis of Diagnostic Criteria in Asia (DECODA) study and the 
Diabetes Epidemiology: Collaborative Analysis of Diagnostic Criteria in Europe (DECODE) study concluded that 
postprandial hyperglycemia is predominant in Asians compared to Caucasians Prevalence noted in Asians vs 
Caucasians: 37% vs 28%).15,16 Genetically, as most Indonesian people are close to other East and Southeast Asians 
(Native Indonesians), the scenario existing with Asians with respect to glycemic excursion would closely reflect in 
Indonesians. Therefore, PPG control is a significant component of T2DM management in Asia, including Indonesia.

Diabetes Risk Factors and Associated Complications
Type 2 diabetes mellitus is the sixth highest cause of death in Indonesia; hence, appropriate management is a prerequisite. 
A retrospective cohort study conducted among 14,517 Indonesian people using secondary data from the Indonesian Family 
Life Survey (IFLS) from 2007 to 2014 concluded that individuals who have a record of hypertension are 1.7 times more 
likely to have T2DM than those who do not have a record of hypertension. This study further depicted that individuals with 
greater body mass index (BMI) values are at greater risk of developing T2DM, ie, when compared with low BMI 
(Underweight BMI range: <18.5 kg/m2), a normal BMI (Normal BMI range: 18.5–24.9 kg/m2) increased the risk by 2.2 
times, a higher BMI (overweight BMI range: 25–29.9 kg/m2) at 5.5 times, and a BMI value indicating obesity (Obesity BMI 
range: ≥30 kg/m2) was 7 times greater the risk of having T2DM. Therefore, controlling blood pressure, maintaining 
a normal BMI, and increasing physical activity since adolescence can prevent T2DM.17 Besides, an appropriate combina-
tion of antidiabetic drugs with different modes of action is necessary to maintain long-term metabolic control.

Diabetes is a growing concern, and people with T2DM have a 3.2 times greater risk of having coronary artery disease 
and the risk of diabetes is 1.9 times greater for patients with heart diseases.17,18 A DISCOVER study, which is a three- 
year, prospective, observational study, conducted across six continents spanning 38 countries, including Indonesia, 
deduced that the burden of microvascular and macrovascular complications (prevalence: 18.8% and 12.7%, respectively) 
is substantial in people with T2DM.19,20 A cross-sectional study conducted among 155 patients at the Outpatient 
Diabetes Clinic of Cipto Mangunkusumo Hospital, Indonesia, depicted that the prevalence of diabetes-associated chronic 
complications was 69%, predominantly microvascular-related complications (56%), including nephropathy (2%), retino-
pathy (7%), and neuropathy (38%), and mixed complications (53%).21 Further, as per the results of a study by Andayani 
et al in patients with both microvascular and macrovascular complications, the total cost of management increased by up 
to 130% compared to those without complications. This study has deduced that the prevention of diabetic complications 
will clinically benefit patients as well as substantially reduce overall healthcare expenditure.22 Besides micro- and 
macrovascular complications, diabetic distress, which is a psychological condition associated with depression, stress, and 
anxiety, is also one of the important diabetes-associated complications in Indonesian patients. A cross-sectional study 
conducted on Java Island in three primary care (n = 108) and four tertiary care (n = 524) facilities demonstrated that 
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psychological distress is common in patients with T2DM.23 As long-term diabetes is strongly associated with both 
microvascular and macrovascular complications, there is an urgent need for immediate and effective therapeutic 
approaches for the management of T2DM to alleviate diabetes-associated complications.

Indonesian Guideline Recommendations for Management of T2DM
The algorithm for T2DM management in Indonesia is shown in Figure 1,23 and the subsequent figure (Figure 2) explains 
the general strategy of insulin therapy for adult outpatients with T2DM in Indonesia.24,25

The majority of the physicians and patients prefer to choose oral therapy before injectable basal insulin or a GLP-1 
RA to achieve the individualized glycemic target of the patient.22 When glucose-lowering therapy fails to reach the 
glycemic target, insulin therapy is an appropriate choice for the treatment of T2DM, which can be used in combination 
with oral antidiabetic drugs (OADs), except for sulfonylurea, and GLP-1 analogs as fixed combinations. Timely and early 
insulin initiation can delay or reverse β-cell decreasing function or β-cell loss, respectively, because chronic hypergly-
cemia exerts harmful effects on β-cell function and regeneration and metabolic memory.24 In particular, many Asian 
patients require early insulin treatment because diabetes develops at a younger age, characterized by early β-cell 
dysfunction and insulin resistance.25 Besides, early β-cell dysfunction, East Asian people with T2DM have a higher 
risk of developing cardiovascular–renal complications than Europeans.26 Thus, there is a great need for the timely 
initiation of insulin, particularly in East Asian patients. It promotes better treatment to target glucose control with lower 
insulin dosage, lower rates of adverse events, and most importantly, is cheaper.24

Basal insulin therapy achieves glycemic target principally by decreasing nocturnal and fasting plasma glucose (FPG). 
However, PPG excursions cannot be controlled or considerably improved with basal insulin alone. Thus, the addition of PPG- 
lowering agents to basal insulin would benefit people with T2DM who are unable to achieve their recommended glycemic 
goals with basal insulin alone.26 The GLP-1 RAs would be the recommended PPG-lowering agents that induce the secretion of 
insulin postprandially and suppress glucagon release in a glucose-dependent fashion, and short-acting agents, such as 
exenatide and lixisenatide (Lixi), have a marked effect on delaying gastric emptying, leading to superior PPG-lowering 
efficacy of these agents.26 In particular, incretin-based drugs, including GLP-1 RAs and DPP-4 inhibitors, are more efficient in 

Figure 1 Algorithm of type 2 diabetes management in Indonesia. 
Notes: Adapted with permission from Indonesian Society of Endocrinology. Guideline of Management and Prevention of Type 2 Diabetes Mellitus in Indonesia 2021. 
Indonesian Society of Endocrinology Publisher 2021. Available from: https://pbperkeni.or.id/unduhan. Accessed July 25, 2022.24 

Abbreviations: AG-I, alpha-glucosidase inhibitors; DPP-4i, dipeptidyl peptidase-4 inhibitors; GLP-1 RA, glucagon-like peptide-1 receptor agonists; GN, repaglinide; HBA1c, 
glycated hemoglobin; SGLT-2i, sodium-glucose cotransporter-2 inhibitors; SU, sulfonylurea; TZD, thiazolidinediones.
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East Asian patients.13 The difference in the treatment responses to various glucose-lowering agents could be ascribed to 
different pathophysiological characteristics of T2DM, including lower insulin secretory function, lower body mass index, 
different genetic constitutions, preserved incretin hormone activity, and different dietary habits, in East Asians compared to 
other ethnic groups.6 A meta-analysis involving 15 randomized controlled trials with 4456 people with T2DM from East Asia 
(only China and Japan) depicted that there is a greater improvement in HbA1c-lowering efficacy with DPP-4 inhibitors, when 
compared to placebo, in Asians [- 0.75% (95% CI - 0.84 to - 0.65)] than in other ethnic populations, including White, African- 
American, Caucasians and others [- 0.61% (95% CI - 0.68 to - 0.54)] (P = 0.02).27 A recent meta-analysis demonstrated that 
GLP-1 RAs lower HbA1c more effectively in Asians when compared to non-Asians and are optimal medications for Asian 
people with T2DM with and without overweight/obesity.28 Therefore, incretin-based therapy plays a beneficial role in 
lowering HbA1c levels, possibly by repairing β-cell dysfunction through enhanced incretin activity in East Asian people 
with T2DM compared with that in Caucasians.

Existing T2DM Challenges in Indonesia
Underdiagnosis and Achieving a Glycemic Target
Data from Basic Health Research, Ministry of Health, Indonesia, depicted that more than two-thirds of patients remain 
underdiagnosed, indicating that underdiagnosed diabetes is a significant issue in Indonesia.29 If underdiagnosed people 
with diabetes are left unaddressed, there will be a growing prevalence of diabetes in the country that poses a tremendous 
challenge to the Indonesian healthcare system. Essential steps to address this underdiagnosed issue would include placing 
diabetes as a high priority on the Government agenda and creating a national plan; identifying disparities and priority 
areas for Indonesia; and developing a framework for coordinated actions between all relevant stakeholders.29

Inadequate control of diabetes leads to long-term complications and higher death rates, emphasizing the importance 
of achieving glycemic targets. Glycemic and metabolic control remain unsatisfactory in people with T2DM in primary, 
secondary, and tertiary care settings in Indonesia.29,30 Only around one-third of patients achieved the American Diabetes 
Association (ADA)-recommended target for HbA1c, FPG, and PPG levels.30,31 The International Diabetes Management 

Basal insulin
Usually with metformin +/- other insulin analogs
• Initial dose: 5–10 IU per day (reference with body weight 50 kg).
• Adjustment :10%–15% or 2–4 IU once up to twice a week until fasting blood glucose target is achieved.
• Hypoglycemia: Determine and manage the cause of hypoglycemia, reduce dosage by 4 IU or 10%–20%.

If fasting blood glucose is already achieved, but HbA1C >7% (or if the dosage of basal insulin >0.5 IU/BW/day,
manage post-prandial blood glucose with mealtime insulin (consider to give GLP-1 RA).

Add 1 injection of rapid-acting insulin before main meal
• Initial dose: 4 IU, 0.1 IU/kg BW or 10% basal dose if A1C <8%, consider
to reduce basal with the same dosage.

• Adjustment: Increase dose by 1–2 IU or 10%–15% once upto twice
per week until target SMBG is achieved.

• Hypoglycemia: Determine and manage cause of hypoglycemia;
reduce dose by 2–4 units or 10%–20%.

Replace with premixed insulin twice/day
• Initial dose: 4 IU, 0.1 IU/kg BW or 10%–15% once up to twice a week
until SMBG target is achieved.

• Hypoglycemia: Determine and manage cause of hypoglycemia,
reduce dose by 2–4 units or 10%–20% dosage.

• If still uncontrolled, consider to use basal bolus.

Add ≥2 injections of rapid-acting insulin before meals (basal bolus):
• Initial dose: 4 IU/kg BW/day or 10% basal dose. If HbA1C >8%, consider to reduce basal dose with the same amount.
• Adjustment: Increase dose by 1–2 IU or 10%–20% every 1–2 times per week until SMBG is achieved.
• Hypoglycemia: Determine or manage cause of hypoglycemia, reduce dose by 2–4 IU or 10%–20%.

Figure 2 General strategy of insulin therapy in adult outpatients with T2DM. 
Notes: Adapted with permission from Indonesian Society of Endocrinology. Practical Guideline of Insulin Therapy in Patients with Diabetes Mellitus 2021. Available from: 
https://pbperkeni.or.id/unduhan. Accessed July 25, 2022.23 

Abbreviations: BW, body weight; GLP1-RA, glucagon-like peptide-1 receptor agonist; HbA1c, glycated haemoglobin; IU, International units; kg, kilogram; SMBG, self- 
monitoring of blood glucose.
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Practices Study (IDMPS) wave 2006, comprising 674 people with T2DM who received varied glucose-lowering 
treatments, depicted that only 37.4% reached the target value of HbA1c less than 7% (the average HbA1c in this study 
was 8.27%).32 This further indicated that the majority of patients did not attain the recommended glycemic target.33 

According to the recent investigations of the REASON ASIA study, reasons for not achieving target HbA1c included poor 
diabetes education (50.7%), noncompliance to OADs (21.4%), and fear of hypoglycemia (19.7%).34 This indicates that 
achieving a glycemic target is the biggest challenge for healthcare professionals in this region.29

Recommended Mitigating Approaches
Based on extensive secondary data and primary research, the following eight approaches could help Indonesia address its 
diabetes challenge: (1) establishing a national diabetes strategy, (2) developing data systems and performance- 
management processes, (3) improving primary-care networks, (4) using new healthcare models to enhance screening 
and diagnosis approaches, particularly in inaccessible areas, (5) enhancing the skills of and giving incentives to 
healthcare professionals, (6) empowering patients to increase treatment adherence, (7) encouraging lifestyle changes 
with an increasing awareness of healthy living, and (8) establishing policies to induce healthier lifestyles.35

Considering the importance of disease management and improving the knowledge of healthcare professionals, 
including primary care physicians, support programs were conducted in Indonesia through the PDCI (Partnership for 
Diabetes Control in Indonesia), followed by DEEP (Diabetes Education Enhancement for Engaged Partnership) con-
ducted by PERKENI (Indonesia Endocrinologist Association).

Optimal glycemic control is a key goal in people with T2DM and is crucial in reducing the risk of diabetes-related 
complications. As many patients do not achieve or maintain glycemic targets, there is a need for further therapies.33 

Thus, there is a need for a large proportion of patients to be adjusted to more intensive pharmacotherapies and 
multidisciplinary approaches for management.29,36

Fixed-Ratio Combination: A Treat-to–Success Approach to Address Diabetes Challenges in Indonesia
The American Diabetes Association–European Association for the Study of Diabetes (ADA-EASD) guidelines 
recommend the initiation of injectable therapy with a GLP-1 RA and/or basal insulin for people with T2DM 
inadequately controlled on one or more oral agents.36,37 Further intensification involving basal insulin and GLP-1 
RA combination therapy is often required over time to maintain or improve glycemic control. However, real-world 
evidence (RWE) suggests that only 40–60% of people with T2DM achieve a glycemic target of <7% within 1 year of 
starting either GLP-1 RA or basal insulin.38

Due to a complex clinical presentation, T2DM requires individualized, patient-specific treatment. In comparison to 
single-agent therapy, the more effective option to manage this multifaceted pathophysiologic disorder is combining the 
complementary actions of each therapy to simultaneously target distinct physiological pathways. The DiabCare Asia 
2008 study found basal insulin inhibits hepatic glucose production, reducing FPG levels, while GLP-1 RAs in conjunc-
tion with the meal improve glycemic control by stimulating insulin release and suppressing glucagon secretion. In 
particular, short-acting GLP-1 RAs delay gastric emptying, which has a pronounced PPG-lowering effect following 
administration. The other advantages of GLP-1 RAs include the prevention or reduction of weight gain and a low risk of 
hypoglycemia.37

Using a fixed-ratio combination of basal insulin and GLP-1 RA may provide a simplified, preferable combination 
regimen than separate administration of either component. Currently, two FRCs have been approved for the management of 
T2DM: iGlarLixi, a once-daily titratable FRC of basal insulin glargine 100 U/mL (iGlar) plus Lixisenatide (Lixi), and 
IDegLira, a once-daily titratable FRC of insulin degludec (IDeg) plus liraglutide (Lira). Currently, the only FRC available in 
the Indonesian market is iGlarLixi. Therapeutic inertia is a barrier to effective diabetes management. Based on the 
DISCOVER study, the average HbA1C level was still high in Indonesia.18 New therapeutic modalities of FRC with 
a simultaneous therapeutic approach may address this issue. However, Indonesian physicians are still facing numerous 
practical questions (Table 1) related to the use of this new therapeutic class of FRC in the clinical practice that cannot be 
answered by the recently published trial results, current guidelines, and summaries of product characteristics. Recognizing 
the importance of these questions and accepting the physicians’ need for additional information, Sanofi organized an expert 
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meeting with the involvement of Indonesian endocrinologists to provide opinions on T2DM management in daily clinical 
practice and review this new therapeutic class. During the meeting, an expert member requested to publish the collected 
opinions to be more accessible for larger Indonesian physicians.

Accordingly, the objectives of the expert consensus meeting were as follows:
● To gather experts’ inputs regarding practical questions that arose from the use of currently available FRC, and
● To formulate responses that could be translated into local expert opinion to aid daily clinical practice.
The expert opinion received on each of the nine categories has been detailed herein.
The position of FRC vs other treatment approaches.

Should the FRC Components Be Started Simultaneously or Sequentially?
According to the current ADA guidelines 2021,39 “if injectable therapy is needed to reduce HbA1c levels then consider 
GLP-1 RA in most patients before insulin. Add basal insulin if recommended target of HbA1c levels are not achieved”. 
Therefore, the treatment strategy would be a sequential approach, ie, GLP-1 RA followed by basal insulin. “For patients 
on GLP-1 RA and basal insulin combination, consider the use of FRC product (iGlarLixi or iDegLira)”. Overall, the 
sequential approach is the initial strategy after OAD failure. However, a simultaneous approach (FRC approach) is 
recommended when both the drugs are individually administered.

● In Indonesia, at baseline, patients had an average HbA1c level of 8.3% to 9.8%.22,31 All the experts agreed with the 
current ADA guidelines and concluded that the 9% HbA1c threshold is suitable to initiate the FRC. The FRC can 
also be considered when the difference between FPG and PPG is more than 55 mg/dL. The sequential approach is 
suggested when HbA1c levels are below 9%.

● Experts also agreed that a simultaneous approach would help in reducing the risk of comorbidities. Overall, as non- 
achievement of HbA1C target remains a burden across Indonesia, all experts unanimously agreed to prefer 
a simultaneous approach rather than a sequential approach in their routine practice.

● Injectable therapy, including FRC, GLP-1 RA, or basal insulin, is considered when the level of HbA1c improvement 
is required to achieve the individualized glycemic target. However, the following clinical characteristics of the 
patient should also be considered when deciding the most appropriate method of intensification: comorbidities, risk 
of hypoglycemia, level of obesity, significantly increased PPG values, and history of GI adverse events.

Is There an HbA1C Threshold Recommended to Start FRC for Indonesian Patients with T2DM?
● FRC is preferred as the first line if HbA1c levels are 2% above recommended glycemic target or levels of HbA1c are 

>9%.40 For patients with multiple OAD failure, with HbA1c levels >7.5% without metabolic decompensation, 
single-dose basal insulin is initiated. If the glycemic target has not been reached, multiple doses of insulins would 
be the option. The FRC offers a better option if the glycemic target is not achieved with basal insulin.

Table 1 Practical Questions Regarding the Use of FRCs

● Should the components of FRC be started simultaneously or sequentially? Is there an HbA1C threshold recommended to start FRC for 

Indonesian people with T2DM? Can FRCs be used as an alternative treatment option for selected patients managed with basal-bolus therapy?
● Can FRCs be used for deintensification?
● Should OADs be continued after starting an FRC? If not, what is the strategy for OAD discontinuation?
● Is there a preferred time of the day to use an FRC?
● Should FRCs be considered as intensification options after the failure of GLP-1 RA?
● How should the cardiovascular benefits of GLP-1 RAs be taken into account when initiating an FRC?
● What should be done when an FRC is no longer sufficient to provide good glycemic control?
● How to minimize GI side effects of GLP-1 RAs from FRCs.

Abbreviations: FRC, fixed-ratio combination of basal insulin and GLP-1 RA; GLP-1 RAs, glucagon-like peptide receptor agonists; HbA1c, glycated hemoglobin; OADs, oral 
antidiabetic drugs; T2DM, type 2 diabetes mellitus.
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Can FRC Be Used as Treatment Alternatives for Selected Patients Treated with Basal-Bolus Therapy? Can 
FRC Be Used for Deintensification from Basal-Bolus (BB) Therapy?
The treatment deintensification or de-escalation in diabetes care is switching to a less-complicated alternative hypoglycemic 
treatment to reduce either the risk of hypoglycemia or treatment burden without affecting efficacy and safety. The deintensifica-
tion treatment targets a less ambitious individualized glycemic goal due to aging and the development of significant comorbid-
ities. In either of the cases, FRCs can be considered as alternative treatment options to the basal-bolus insulin regimen.41 

However, the probability of successful deintensification could be markedly reduced if daily insulin dose and elevated HbA1c 

levels are taken into consideration during the management of T2DM.41 There are two modes of deintensification: (1) one-step 
deintensification can be initiated if the prior total daily insulin dose was ≤0.6 U/kg and (2) step-wise discontinuation of basal and/ 
or bolus insulin would be needed if the previous total daily insulin dose was >0.6 U/kg.40,41

● The fasting C-peptide testing is highly recommended to evaluate residual β-cell function (normal range: 0.5 to 2.7 
ng/mL), which is a prerequisite for safe deintensification.

● Regarding deintensification from multiple-daily insulin MDI injections, consider an FRC treatment in selected 
patients to decrease treatment burden/complexity or to reduce the risk of hypoglycemia or weight gain.

Should OADs Be Continued After Starting an FRC? If Not, How Should OADs Be Discontinued?
Consider the following aspects when discontinuing OADs.40

● Stop the usage of DPP-4 inhibitors, as they have no additional value to GLP-1 RAs and are not recommended in 
combination with a GLP-1 RA.

● Sulfonylureas should, as a general rule, be stopped (to decrease the risk of hypoglycemia and weight gain), or the 
substantial dose reduction indicated.

● Acarbose should be recommended only rarely, and it is better to stop it due to the increased risk of GI side effects.
● The continuation of glitazones is based on patient compliance. If safety concerns about combining them with insulin 

(eg, fluid retention and weight gain) exceed the expected beneficial effects of particularly targeting insulin 
resistance, then consider discontinuation.

● Sodium/glucose cotransporter 2 (SGLT2) inhibitors in combination with FRC are a potentially beneficial combina-
tion and are not associated with any other safety concerns.

● Metformin can be safely administered in combination with FRC.

Is There a Preferred Time of the Day to Use FRC? Before Breakfast, Lunch, or Dinner?
● The currently available FRC should be injected once a day within one hour before a meal.39 In the majority of the 

patients, the levels of PPG are typically higher after breakfast; therefore, experts agreed that the optimal time to use 
iGlarLixi is before breakfast.

● Further, they added that if two main meals are present assuming that there is no more than 4–5 h between the two 
meals, any time can be preferred.40

● However, pre-dinner injection is not preferable due to the risk of nocturnal hypoglycemia, and morning injection 
would be the best choice of administration. Also, in most of the randomized clinical trials, iGlarLixi was injected 
before breakfast.42

● Special situation: Fasting during Ramadan has several physiological effects on both homeostatic and endocrine 
processes. In people with diabetes, these changes and the type of medication being taken to treat diabetes can be 
associated with the development of complications, such as hypoglycemia and hyperglycemia. Pre-assessment and 
selecting a glucose-lowering therapy regimen will be important to reduce the risk of complications during Ramadan 
fasting. People with T2DM who were treated with iGlarLixi FRC were able to fast and iGlarLixi is given at Iftar.43 

According to the wave 1 results of the SoliRam study, individuals with T2DM who received iGlarLixi were able to 
fast with a low incidence of hypoglycemia and favorable glycemic control, demonstrating that iGlarLixi can be 
a beneficial combination for individuals with T2DM during Ramadan.43
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Should FRC Be Considered as Intensification Options After GLP-1 RAs Failure?
FRC in the Indonesian market can be considered as an intensification option because it achieves significantly better 
glycemic control than GLP-1 RAs alone in patients inadequately controlled by GLP-1 RA therapy.44 To overcome GLP-1 
RA therapy-associated GI side effects, FRC treatment with smaller GLP-1 RA dose increments is recommended as this 
combination lowers the risk of such side effects.

How Should the Cardiovascular (CV) Benefits of GLP-1 RAs Be Taken into Account When Initiating an FRC?
If a patient has established CV disease:

● Based on the findings from the Liraglutide Effect and Action in Diabetes: Evaluation of Cardiovascular Outcome 
Results (LEADER) trial, liraglutide, a GLP-1 RA component of FRC, when administered at higher doses, has 
shown beneficial effect on major adverse cardiovascular events,45 iDegLira might be considered as the first choice 
as liraglutide is available as a component in this combination.

If a patient has not been diagnosed with CV disease:
● Glycemic control and achieving individual HbA1c target levels are the most important aspects in patients with no 

CV disease; and either of FRCs, ie, iDegLira or iGlarLixi, can be used, which is consistent with ADA–EASD 
recommendations.46–48

What Should Be Done When FRC is No Longer Sufficient to Provide Good Glycemic Control?
If FPG is controlled, but HbA1c is not in the target range, there is a need for treatment intensification. Options for 
intensifying FRC are summarized in Table 2

Treatment Preferences for Diabetes Management
Expert opinion on the preference of oral glucose-lowering therapy is listed in Table 3. 40,46,47 The responses of experts to 
other practical questions on treatment strategies for diabetes management in Indonesia are summarized in Table 4.

How to Minimize GI Side Effects of GLP-1 RA from FRC?
Glucagon-like peptide-1 receptor agonist is one of the components of FRC commonly associated with GI side effects 
including nausea and vomiting, due to decreased GI motility. Experts in this meeting agreed that FRC is a good option 
rather than GLP-1 RAs alone and have given some tips for patients to minimize GI side effects of GLP-1RA, such as 
eating small meals, avoiding spicy and high-fat food, and slow down when eating.

Titration of FRC
The titration recommendation of FRC is based on individual patient’s need for insulin. It is advised to optimize glycemic 
control via dose adjustment based on FPG. Close and continuous glucose monitoring is indicated during the transfer and 

Table 2 Option for Intensifying with FRC to Achieve Better Glycemic Control

Patients Without Comorbidities with Long Life Expectancies Patients with Comorbidities or Those Over 80 Years Old

An SGLT-2 inhibitor can be added (depending on the estimated 

glomerular filtration rate)

The individualized HbA1c target level should be reassessed when the 

patient is frail, at high risk of hypoglycemia, or living alone.

A sulfonylurea can be added when SGLT2 inhibitors cannot be prescribed 

(eg, due to eGFR, access, or cost issues). However, the risk of 

hypoglycemia should be managed.

Leaving the treatment regimen unchanged is a reasonable option for 

these patients (unless severe catabolic symptoms are present).

Prandial insulin can be added, but MDI is not the preferred solution

Options for intensifying FRC, if recommended target of FPG or HbA1c are not achieved despite reaching maximum dose:
● Switching to the free combination of a GLP-1 RA and basal insulin and increasing the dose of basal insulin.
● Switching to a full-scale MDI, particularly if fasting C-peptide levels are low.

Abbreviations: eGFR, estimated glomerular filtration rate; FPG, fasting plasma glucose; GLP-1 RA, glucagon-like peptide-1 receptor agonists; HbA1c, glycated hemoglobin; 
MDI, multiple-daily insulin injection; SGLT-2, sodium–glucose co-transporter-2.
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the following weeks of dose titration.44 Table 5 summarizes the recommendations on insulin dose adjustment based on 
PERKENI 2021 guidelines.25 An initial dose of basal insulin is 10 units per day or 0.1–0.2 units/kg BW/day. Dose step 
titration of FRC will follow the strategy of dose adjustment associated with basal insulin. Slower titration of FRC is 
a part of the strategy to minimize GI side effects of the GLP-1 RA component.

Fixed-Ratio Combination: New Era in Treatment of T2DM
An emerging FRC has been developed and marks a real paradigm shift in the treatment of T2DM. This FRC has several 
advantages, such as the delivery of multidrug components through a single-daily injection, improvement of FPG, 
reduction of PPG without increasing hypoglycemia risk, and mitigation of risk of weight gain with improved GI 
tolerability.26,46

People with T2DM who are unable to achieve their glycemic targets may benefit from the FRC complementary 
actions of basal insulin, which predominantly targets FPG, and GLP1RA, which predominantly targets PPG levels.47 

Overall, the development of the FRC follows a patient-centric treatment approach since FRC offers many advan-
tages over administering its component treatments individually. FRC provides simpler and more convenient treat-
ment initiation, dosing schedules, and titration for clinicians and patients. This simplified regimen may improve 
patient adherence and provide compliance by reducing the number of injections required than administering the 
components individually.39

Table 3 Expert Opinion on OAD Regimen and Initiation of FRC in Indonesian Perspective

OAD Regimen 
Therapy

Expert Opinion

Metformin + SU SUs should be stopped as per label indication. Although the combination of SUs is currently not recommended per 

label, the use of modern second-generation SUs (glimepiride, gliclazide MR) with dose reduction is recommended based 

on clinical judgment.

Metformin + DPP-4 

inhibitors

DPP-4 inhibitors should be stopped as per label indication. They have no additional value to GLP-1 RA.

Metformin + acarbose Acarbose should be stopped as per label indication.

Metformin + TZD TZD should be stopped as per label indication.

Metformin + SGLT2 

inhibitors

In combination with FRC are potentially beneficial combination and are not associated with any other safety concerns.

SU monotherapy Should be stopped and recommended metformin in combination with FRC per label. Although the combination of SU is 

currently not recommended as per label, the use of modern second-generation SUs (glimepiride, gliclazide MR) with 

dose reduction is recommended based on clinical judgment.

DPP-4 inhibitor 

monotherapy

Should be stopped and recommended metformin in combination with FRC per label. DPP-4 inhibitors have no 

additional value to GLP-1RAs.

SGLT2 inhibitor 

monotherapy

In combination with FRC are potentially beneficial combination and are not associated with any other safety concerns.

TZD monotherapy Should be stopped. Safety concerns are noted if combined with insulin therapy due to fluid retention and weight gain; 

therefore, discontinuation is considered.

Acarbose monotherapy Should be stopped. Safety concerns on GI adverse events have been noted. It has to be immediately stopped if any GI 

effect occurs.

Abbreviations: DPP-4, dipeptidyl peptidase-4; GI, gastrointestinal; GLP-1 RAs, glucagon-like peptide receptor agonists; OADs, oral antidiabetic drugs; SU, sulfonylureas; 
SGLT2, sodium–glucose cotransporter 2; TZD, thiazolidinediones.

https://doi.org/10.2147/DMSO.S367153                                                                                                                                                                                                                               

DovePress                                                                                             

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2022:15 2986

Suastika et al                                                                                                                                                         Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Conclusion
In particular, as Asians have less β-cell functional capacity compared with Caucasians, the importance of prevention and 
timely treatment strategy for T2DM aiming to preserve or recover functional β-cell mass should be emphasized in the 
Asian population. The development of an integrated approach with GLP-1 RAs and FRCs of them with basal insulin in 
addition to lifestyle modification is an alternative or an additional treatment option to overcome long-term complications 
associated with T2DM and prolonged hyperglycemia that may arise due to β-cell dysfunction/failure. Furthermore, FRC 
offers the benefit of two complementary medications delivered by a single daily injection, allowing a less complex and 
more convenient dosing schedule and easier titration. The recent ADA-EASD consensus report highlighted the advan-
tages of FRC therapy over insulin-only regimens. All experts from Indonesia agreed to use the algorithm for the 
management of T2DM from renowned PERKENI guidelines. This algorithm has to be implemented in the titration for 
basal insulin and a GLP-1 RA. The experts reached a consensus for each of the presented questions. The expert insights 
will help healthcare professionals use FRC in their daily clinical practice.

Table 5 PERKENI 2021 Guidelines—Recommendation on Insulin Dose Adjustment

Fasting Plasma Glucose (mg/dL) Basal Insulin Dose (Units)

>130 mg/dL Increase dose by 2–3 units every 3–7 days

80–130 mg/dL Maintain insulin dose

<80 mg/dL or there is any hypoglycemic symptoms Reduce dose by 2–3 units

Note: Adapted with permission from Indonesian Society of Endocrinology. Practical Guideline of Insulin Therapy in Patients with 
Diabetes Mellitus 2021. Available from: https://pbperkeni.or.id/unduhan. Accessed July 25, 2022.23

Table 4 Expert Opinion on Other Practical Questions on the Clinical Situation and Treatment Strategies for Diabetes Management in 
Indonesia

Previous Regimen Therapy Treatment Strategy Based on the Clinical Situation

Basal insulin Intensification from basal to FRC if patients have:

– Elevated HbA1c and persistent high PPG, but normal FPG

– Experience recurrent nocturnal hypoglycemia
– Basal insulin dose >0.5 units/kg BW/day

Once-daily insulin premix/once-daily co- 
formulation

Switching to FRC may be suggested if the patient experiences:
– Frequent hypoglycemia events without any improvement in glycemic control

– Significant weight gain after premix initiation

OAD and GLP-1 RA Intensification from OAD and GLP-1 RA to FRC, if patient experiences:

– HbA1C and/or FPG are not achieved
– Nausea due to single GLP-1 RA injection

If the patient has established CV disease, add basal insulin on top of GLP-1 RA with proven CV 

benefit.

Basal plus/basal bolus Deintensification from basal plus/bolus to FRC, if the patient experiences:

– Significant weight gain after basal plus/bolus initiation
– Hypoglycemia

– Low adherence due to complex regimen

FRC Intensification to multiple daily injection (MDI) if patient experiences:

– Classic catabolic symptoms

– A need of basal high insulin dose (>60 units/day)

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; BW, body weight; CV, cardiovascular; FRC, fixed-ratio combination; FPG, fasting plasma glucose; GLP-1 
RAs, glucagon-like peptide-1 receptor agonists; HbA1c, glycated hemoglobin; OADs, oral antidiabetic drugs; PPG, prandial plasma glucose.
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