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Introduction

I ndia has the largest number of people with diabetes in the 
world. There were an estimated 42 million people with 

diabetes in 2007 and this number is predicted to rise to almost 
70 million by 2025.1 Indians are more prone to develop diabetes 
and its complications at a younger age. Consequently burden of 
uncontrolled diabetes in India is high with more than two third 
of the treated patients not achieving optimal glycemic target. 
This to some extent can be attributed to low purchasing power 
and inadequate access to health care facilities in remote areas 
of our country.2,3,4

Type 2 diabetes is a progressive disease and is often diagnosed 
late. Patients are started on multiple  oral anti-diabetics agents 
even when target glycemic control is not achieved. Although 
insulin therapy is most effective and suitable in most of these 
patients , it is usually started late, and more so intensified too 
slowly2,3. Delayed Insulin is on of the often cited reasons of  
poor glycaemic control among type 2 diabetics in our country2.
This fundamentally stems from  phsycian and patient inertia to 
initiate insulin on time.

About large proportion  of the people with diabetes in India 
are being treated by Primary care physicians (PCPs). PCPs have 
reluctance in using insulin for treating type 2 diabetes. They often 
perceive initiation and continuation of insulin therapy complex, 
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time consuming and dependent upon a diabetes management 
team. Therefore, it is important to develop expertise in the use of 
regimens of insulin, that are less complicated yet enable patients 
to achieve target glycemic levels. 

The objective of this guideline is to empower the PCPs with 
simple and doable algorithm for starting and titrating premix 
insulin therapy. Needless to mention this will immensely 
help the nation in reducing the huge burden of mortality and 
morbidity due to uncontrolled hyperglycaemia .Basal Long 
acting Insulin is also an recommended  option which is available 
and practiced in some parts of the world but cost remains an 
important barrier for its widespread routine use and is not 
discussed in this document.

Indications
Even though regular premix insulins is the most commonly 

used insulin in our country we do not yet have a clear elucidation 
of its availability in various formulations and its unique 
advantages.

Indications for Insulin in Type 2 Diabetes

•	 At onset:

	 -	 If the blood glucose values are very high i.e. Fasting > 
250 mg/dl  and postprandial > 300 mg/dl, HbA1c > 
9%

	 -	 If the newly diagnosed patient is having systemic infection, 
sepsis,acute myocardial infarction or unstable angina, diabetic 
ketoacidosis or has to undergo surgery or is pregnant

•	 Poor glycemic control in spite of optimal dose of two or 
threee OADs (from dose response curve it has been observed 
that 80% of the response comes with half maximal dose)5:

	 -	 Fasting >150mg/dL 

	 -	 Random or Postprandial >200 mg/dL

	 -	 HbA1c > 8.5%

•	 Further insulin therapy is indicated in 

	 -	 Severe or Systemic Infection or Sepsis

	 -	 Acute Myocardial Infarction or Unstable Angina
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	 -	 Diabetic Ketoacidosis or Hyperosmlar State

	 -	 Diabetic Kidney Disease.

	 -	 Pre-gestational or Gestational Diabetes.

Insulin: An optimal choice
Prandial insulin response is often blunted in people with 

type 2 diabetes6,7. Glycemic targets set by American College of 
Endocrinology (ACE), International Diabetes Federation (IDF), 
American Diabetes Association (ADA) and Association of 
Physicians of India (API) not only include preprandial glucose 
targets, but also postprandial glucose (PPG) goals (Table 1)8,9,10. 
Clinical and epidemiological studies have also correlated high 
PPG with increased cardiovascular risk11. Growing body of 
evidence also suggests that reducing postmeal plasma glucose 
excursions is as important,13 or perhaps most important for 
achieving HbA1c goals.9,13 

Once-daily injection of long-acting insulin due to its inability 
to control post meal glucose excursions may not be the  treatment 
option available to treat the insulin deficits and achieve glycemic 
targets especially in situations of post prandial hyperglycemia. 
However, premix insulin provides a combination of mealtime 
(rapid/short acting) and basal (intermediate/long acting) insulin 
in a preset ratio which may offer an advantage to offset the post 
prandial glycemic excursions.

It consists of premix human insulin or premix insulin 
analogue in ratio of 30:70 and 50:50. Rapid/short-acting 
component (30% or 50%) covers mealtime glucose excursions, 
while intermediate/long-acting insulin (70% or 50%) augments 
background insulin levels. This may take care of fasting (FPG), 
prandial (PPG) & HbA1c with a single insulin14. Globally, the 
usage of premix insulin is quite high.in some parts of the world  
and may currently represents 38% of the world market in human 
insulin.15

Premix insulin is the preferred insulin because of

•	 Simple start

•	 Option to intensify with same insulin

•	 Coverage of both FPG and PPG

•	E ffective HbA1c control

•	 Low incidence of hypoglycaemia

•	 Available in vials & insulin delivery device

The rationale for using Premix insulin therapy in India

Basal insulin is a physiological option for diabetes used in 
the US and EU but cost is a major barrier for its routine use in 
PCP in India.The trasition of Basal to basal plus and basal bolus 
is complex and PCP may find it complex to use.The  classical 
basal bolus regimen is the most ideal insulin regimen.  However, 
in India, there are some practical difficulties in implementing 
it at the PCP level. It requires highly motivated patients and a 
significant amount of time to be spent for patient education and 

follow up. At the primary care level, there is absence of Team, 
Time, and Training. The concept of Diabetes Treatment Unit 
(DTU), carbohydrate count, self-mixing, judicious monitoring 
and adjustments is not feasible in our current primary care set 
up. 

Further, the patient may be reluctant to start insulin therapy 
with four injections per day if a classical basal bolus option is 
offered. Thus  Premix insulin offers the advantage of being 
simple regimen to be adopted in primary care practice. It 
addresses both fasting and postprandial insulin requirement in 
a single injection.. It  also avoids the disadvantages of traditional 
self mixing such as15: viz.need for proper sequencing,,Chances 
of dosing errors ,Chances of spillage in the vial base.

Premix insulin is an option which may  be used in all the 
stages of disease progression. It provides an option of easy 
intensification from once to twice, and sometimes even to thrice 
daily dosing to achieve control. Risk of hypoglycemia is less 
with premix insulins, and may be decreased with premix insulin 
analogues16,17. So this regimen may be scalable without any fear 
of less oglycemia. 

Moreover, a simple titration protocol involvesless and simple 
monitoring. Thus it provides an easy and practical approach of 
treating diabetes by PCPs whichmay  increases compliance,  and 
convenience for the patients. 

Premix Insulin:Is there published evidence base ?

There is evidence that premix may be used as an option is 
situations like primary care .The INITIATE study showed that 
addition of premix insulin to Oral antidiabetic drugs (OADs) was 
more effective, than adding basal insulin for treatment of type 2 
diabetes.18 The glycemic targets were attained in 66% of patients 
treated with premix insulin as compared to 40 % in the basal 
insulin arm. In another study comparing premix insulin therapy 
with basal bolus therapy, it was found to have effect equivalent to 
basal-bolus therapy in insulin naïve patients19..Designer Insulin 
Regimen in Clinical Practice has been investigated as a pilot 
multi-center Indian Study20. This study has depicted that both 
premix insulin analogues (two injections per  day) and basal 
bolus analogue regimen (four injections per day) can be used as 
an equally effective way of initiating insulin therapy in type 2 
diabetes. However, premix insulin analogue fared better than the 
basal-bolus regimen in lowering HbA1c (1.58 vs. 1.16%, p<0.05). 
Also 41% more patients in the premix insulin analogue group 
could achieve target HbA1c <7% at the end of study. Patient’s 
adherence & compliance to the therapy was better with premixed 
insulin group.However large multicenter and global GCP trials 
addressing this issue are lacking.The “4T” trial did address this 
issue  and came with conflicting results.

Various Guidelines for the Use of Premix Insulin

American Association of Clinical Endocrinologists (AACE) 
guidelines suggest premix insulin is indicated for patients with 
HbA1c above 8.0%8. International Diabetes Federation (IDF) 
suggests twice-daily premix insulin is recommended particularly 
for patients with elevated HbA1c, which is the case scenario in 
our country.21 ICMR diabetes treatment guideline recommends 
use of premix insulin twice a day as a choice for multiple injection 
therapy.22 

NICE type 2 diabetes treatment guideline 200823 for type 2 
diabetes considers twice-daily biphasic human insulin (pre-mix) 
regimens when HbA1c is elevated above 9.0 % though once-
daily regimen may be an option when initiating this therapy. 
It suggests to consider the option of  pre-mixed preparations 

Table 1 : Table depicting target glycemic goals of various 
Diabetic Associations

Parameters AACE8 IDF9 ADA10 
HbA1C (%)  <6.5 <6.5 <7.0*
Fasting/Preprandial (mg/dL) <110 <100 70-130
Postprandial (mg/dL) <140 <135 <180*     

AACE: American Association of Clinical Endocrinology
IDF: International Diabetes Federation
ADA: American Diabetes Association
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of insulin analogues rather than pre-mixed human insulin 
preparations when

•	 immediate injection before a meal is preferred, or

•	 hypoglycaemia is a problem, or

•	 there are marked postprandial blood glucose excursions.

Despite of limitations due to compliance and convinenace 
in primary care setting premix insulin still option which merits  
use in primary care.

Combination therapy - OAD with Premix Insulin

Use of insulin in combination with OADs is one of the main 
stay of type 2 diabetes therapy. Premix insulin can be combined 
with insulin sensitizers and secretagogues when initiated once 
daily, nonetheless, OADs can be continued with twice and thrice 
daily premix insulin therapy also.24,25

Metformin /  TZDs with Premix insul in:  Addit ion of 
metformin to premix insulin is preferred to thiazolidinediones 
(TZDs) in patients not reaching the target.   Metformin prevents 
weight gain and also reduces the dose requirement of insulin.26,27 
TZDs also reduce the dose requirement of premix insulin but 
causes weight gain.28 Studies have shown better achievement 
of glycemic targets with this combination. Therefore, premix 
insulin can be combined with Metformin or TZDs. The order 
in which these two sensitizers are added to insulin treatment 
is important; if metformin is added before a thiazolidinedione, 
weight gain may be avoided.29

Secretagogues with premix insulin It is also recommended 
that premix may be combined with secretagogues.  If a patient 
is already on sulfonylurea, it should be continued while adding 
premix insulin to the therapy. The effect of secretagogues is not 
class specific.26,29

It has been observed that 30 to 40% of patients can achieve 
the glycemic targets by combination of once daily premix insulin 
with OADs.25,26 However, the therapy needs to be intensified 
with the decline of ß-cell function (= insulin secretion) as disease 
progresses.  In this case premix insulin should be scaled up to 
twice and thrice daily with or without one or multiple class of 
OADs.

Initiation and titration of Premix insulin

Premix insulin can be started once daily with 10 U either in 
the morning (AM), if night-time glucose is high or in the night 
(PM), if the morning glucose is high. If the total insulin dose 
exceeds 20 U, then premix insulin can be given twice daily, 
before breakfast and before dinner (AM & PM), distributed as 
two third in morning and one third in evening. 

However, premix analogues should be distributed in two 
equal halves in morning and evening when single dose exceeds 
30 units.  Also premix insulin may be started twice daily in case 
of patients with higher HbA1c, or if blood glucose control is 
suboptimal. 

The “nuts and bolts” of achieving control with Premix 
insulin

The usual initiating dose is about 10 units of premix insulin 
either morning (AM) or night (PM).  The dose can be titrated 
as given below (Table 2).  The blood sugar levels need to be 
monitored every week and the dose titrated.  The simple 
principle of “starting low and scaling slow” must be applied. 
Second dose to be given if 

•	 daily insulin requirement > 20 units or

•	 pre dinner blood glucose persists > 150 mg/dl

Simple monitoring procedure while on Premix insulin

Premix insulin can be given once daily before breakfast or 
dinner.  Then it can be intensified to twice or thrice daily. Night 
(PM) or morning (AM) dose needs to be titrated based upon 
pre-breakfast or pre-dinner blood glucose respectively. Dosage 
adjustments based on pre-meal blood glucose should be done 
as depicted in the table 2.Titration should be done at regular 
interval (at least weekly) until glycemic goals are achieved.

Premix Human Insulin and Premix Insulin Analogue – A 
comparative evaluation

Premixed insulin analogues contain a fixed proportion of 
soluble, rapid-acting insulin analogue along with protaminated 
analogue like human premix insulin. Analogue premixes have 
more physiological pharmacokinetic and therapeutically more 
desirable pharmacodynamic profiles than premixed human 
insulin.30 

Consequently, postprandial glycaemic control is better with 
premixed insulin analogues than with premixed human insulin. 
Minor and major hypoglycaemia appears to be rare with these 
modern insulins.15,17 The premixed insulin analogues, also allow 
flexibility relative to meal timing, thus improving adherence, 
compliance and quality of life compared with premixed human 
insulin.31 

Overall, the evidence for its safety and effectiveness suggests 
that premixed insulin analogues are cost effective and have 
useful advantages (Table 3) over premixed human insulin for 
the treatment of type 2 diabetes. Switching from premix human 
insulin to premix Insulin analogue should be done on unit for 
unit basis.

Premix insulin in special situations
a.	 Pregnancy

	 There is adequate evidence and experience that the Premix 
human insulin can be used in pre-gestational and gestational 
diabetes in our country. These insulins are safe and effective 
with favourable outcomes. For women with postprandial 
hyperglycemia on premixed human insulin, recommending 
premix insulin analogue though appears rational, it has 
not yet received a formal approval by Indian regulators. 
Hence use of premix insulin analogues in pregnancy 

Table 2 : Table Indicating the Dosage Titration of Premix 
Insulin

Pre-meal Blood Glucose (mg/dL) Change in Insulin Dose (U)
≤100 - 2

100-110    0
110-140 + 2
140-180 + 4

≥180 + 6

Table 3: Table Showing the Advantages of Premix Insulin 
Analogue over Premix Human Insulin.

Parameters Premix human 
insulin

Premix insulin 
analogue

Postprandial glucose control + +++
Fasting glucose control ++ ++
HbA1c control + ++
Less hypoglycaemia + ++
Meal-time flexibility + +++



© SUPPLeMENT OF JAPI • FEBRUARY 2009 • VOL. 57  	 www.japi.org	 45

should be based on individual patients need and physicians 
experience. 

b.	 Adolescents 

	 Premix insulin (human/analogue) has been proved to be 
beneficial in pediatric/adolescents patients with type 1 and 
type 2 diabetes. It has been recommended that premixes, in 
particular, premix insulin analogue, should be investigated 
as a therapeutic option, when treating poor glycaemic 
control in adolescents and children with type 2 and type 1 
diabetes.32 Basal Bolus strategy may be ideal but not always 
practical in many resource contrained environments or 
special situations.

Indications for Referral

•	 Not able to produce optimal targeted Control. 

•	 Brittle Diabetes (rarely the fluctuations are very wide).

•	 Complications like DKA (suspect if a person complains of 
abdominal pain and vomiting lasting for >6 to 8 hr), severe 
infections etc.

•	 Pre gestational & gestational diabetes where control is not 
achieved (fasting <90 mg/dL  and any time of the day <120 
mg/dL).

•	 Advanced Diabetic Complications like diabetic nephropathy 
(proteinuria, serum creatinine > 1.5 mg %), myocardial 
infarction, etc.

•	 Foot ulcer not healing in 3 days

Availability of  Insulin in delivery 
devices:

Any successful antidiabetic therapy must involve recognition 
of the lifestyle and quality-of-life issues that the patient 
encounters in the daily management of this disease. The 
perceived patient barriers of insulin therapy include the 
psychological discomfort of self-injection, fear of gaining weight, 
and fear of hypoglycemia.33

Insulin is normally delivered from syringes, necessitating 
accuracy of insulin doses drawn up from insulin vials under 
suitably hygienic conditions. Also it involves equipment to carry 
and store, which might be inconvenient for patients who travel 
or are physically active.34

Modern pen injector devices obviate most of these problems 
and offer a convenient and safe means of carrying around 
injection equipment.  A study comparing a pen with a 
conventional syringe and vial found that setting and drawing 
up the dose of insulin was significantly easier for patients using 
the pen (p=0.0490).35

The insulin injection devices have easy-to-read dial, large 
button for injection and audible clicks for units injected, Also 
the needles used with these devices are fine (31G) which cause 
significantly less pain than with syringes and vials (p=0.0018).35 
Even patients with motor dysfunction and/or visual problems 
have found device more convenient to the vial and syringe. In 
all studies comparing pens with conventional syringes more 
patients stated a preference for the pens over the conventional 
syringe and vial.36,37 

Advantages of insulin pen devices over conventional insulin 
syringes35-38

•	 More convenient insulin delivery

•	 More discreet

•	 More accurate dosing

•	 Less pain because finer-gauge needles are used

•	E asier compliance with insulin regimen

•	 Simpler for specific populations to use (e.g., older adults, 
children and adolescents, pregnant women) 

•	 Improved social acceptability, especially at school, work 
place or social gatherings

•	 More flexibility because of disposable or reusable options

•	 Better quality of life

Storage and administration of Premix Insulin

It is ideal to keep insulin at 2°C - 8°C in a refrigerator (not too 
near the freezer compartment), the insulin vial or pen devices 
should never freeze. In absence of this facility, the vial/pen 
device/penfills may be kept in a cool place (eg. Near a pitcher 
in kitchen), away from heat and direct sunlight. However, such 
a vial or delivery device has to be used within a period of 4 
weeks. 

The necessity of resuspending the premix insulin preparation 
immediately before use is to be stressed to the patient. The 
resuspended liquid must appear uniformly white and cloudy. 
Excess agitation should be avoided to prevent loss of potency, 
clumping, frosting or precipitation.

Conclusion
Premix insulins  are a reasonalble option which is effective 

in all the stages and offers unique advantage of simplicity and 
convenience. These regimens may be used throughout the course 
of the disease. Availability of these insulins in pens has reduced 
the time needed to learn injection technique .  There may be a  
lower index of intrusion into patient’s personal life with premix 
regimen option compared to conventional basal bolus which 
may  have s a positive impact on the quality of life.
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