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Abstract

Aim:The Physicians’'Routine Evaluation of Safety and Efficacy of NovoMix® 30 Therapy (PRESENT ) study was done to
assess the safety and effectiveness of biphasic insulin aspart 30 (BIAsp 30) in patients with type 2 diabetes mellitus
in routine clinical practice.

Materials and Methods: This was a prospective, multicentric, multinational, observational study in type 2 diabetes
patients. The patients were transferred to BIAsp 30 with or without oral antidiabetic drugs (OADs). We present the
results of 6 months of treatment in the Indian cohort (n=3559) with type 2 diabetes mellitus who were inadequately
controlled on current treatment.

Results: At three and six months, significant reductions from baseline were observed in the mean glycated
haemoglobin (HbA,c) (-1.32% and -1.94%), fasting plasma glucose (-56.16 mg/dl and -75.24 mg/d|) and post-prandial
plasma glucose (-88.74 mg/dl and -119.16 mg/dl) (p<0.001). A significantly greater proportion of patients achieved
target HbA1c of less than 7% at six months (31.1%), compared with baseline (3.1%), of which 70.4% did not report
hypoglycaemia. The rate of total hypoglycaemia was reduced from 3.1 events per patient-year at baseline to 1.5
events per patient-year at end of the study. Episodes were mostly minor and diurnal. Except for two serious adverse
drug reactions (ADRs) reported by one patient at 3 months, there were no reports of ADRs during the treatment
period. More than 95% of patients and doctors were“very satisfied” or“satisfied” with BIAsp 30 treatment, compared
to previous treatment.

Conclusions: The use of BIAsp 30 monotherapy or in combination with OADs in clinical practice was effective
and safe in poorly controlled Indian type 2 diabetes patients. Both patients and doctors showed a high degree of

treatment satisfaction. ©

INTRODUCTION

ndia leads the world today in the prevalence of

diabetes.” Genetic factors, changing dietary preferences,
sedentary lifestyle and psychological stress are allimportant
contributors to the burden of diabetes in India.?

Biphasicinsulin aspart 30 (BIAsp 30) has been availablein
India since November 2003. It is emerging as the premixed
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insulin of choice because its soluble fraction demonstrates
a faster onset and shorter duration of action compared to
conventional premixed human insulin. These properties
allow a flexible mealtime dosing, superior postprandial
glycaemic control and a lower risk of hypoglycaemia.?®

Till date, there is little published data exploring the
use of BIAsp 30 in routine clinical practice in India.>'" The
Physicians’ Routine Evaluation of Safety and Efficacy of
NovoMix® 30 Therapy (PRESENT ) study is a large, clinical
experience study conducted to collect data on the use of
BIAsp 30 among type 2 diabetes patients from 15 countries
worldwide, including India. In this article, we present the
efficacy, safety and acceptability of BIAsp 30 in Indian
subjects with type 2 diabetes.

MATERIALS AND METHODS

The study was a prospective, open-label clinical
experience study carried out at 151 centres in India between
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November 2004 and December 2005.The research protocol
was approved by independent ethics committees. The
patients recruited at each centre were enrolled in the
study for six months. Eligible patients had type 2 diabetes,
were inadequately controlled on existing therapy and
were prescribed BlAsp 30 either as monotherapy or in
combination with other oral antidiabetic drugs (OADs), in
accordance with approved labelling. BIAsp 30 treatment
(dosing and injection regimen) or discontinuation was
entirely at the physicians’discretion. Adequacy of treatment
was determined by the treating physician, and was not
necessarily in terms of objective criteria. No study-specific
interventions were involved except for the collection of
data.

Data were collected on individual data collection forms
(DCFs) at baseline and after 3 and 6 months of treatment.
These included patient’s medical history, demography,
antidiabetic treatment, blood glucose measurements,
number of hypoglycaemic episodes and adverse drug
reactions (ADRs). Treatment satisfaction, as judged by the
patient as well as the physician, was also recorded in the
DCFs.

A total of 3560 patients were enrolled, of which 3559
had baseline data and were included in the analysis set.
Of the data collected, baseline characteristics of patients,
diabetes treatment and blood glucose measurements were
summarized by descriptive statistics (mean * standard
deviation [SD]). Changes in fasting plasma glucose
(FPG), post-prandial plasma glucose (PPPG), glycated
haemoglobin (HbA c) levels and change of weight from

baseline were tested using the paired t-test. Changesin the
proportion of target HbA, ¢ (<7%) achievers from baseline
were compared using McNemar’s test. Hypoglycaemic
episodes were presented as event rates per patient-year.
All statistical analyses were performed using SAS® version
9.1.3 (SAS Institute, NC, USA).

ResuLTs

Out of the 3559 subjects, 62.2% were males, with a mean
age of 53.44 £+ 10.60 years, mean BMI of 25.67 + 4.46 kg/m?
and mean diabetes duration of 9.17 + 6.28 years. After BIAsp
30 treatment, all glycaemic parameters were significantly
improved at 3 and 6 months (p<0.001 for both) (Table 1).
Mean HbA1c, FPG and PPPG were reduced by 1.94 + 1.42%,
75.24 + 55.08 mg/dl and 119.16 + 72.9 mg/d|, respectively,
after 6 months. In addition, the proportion of patients
achieving target HbA c of <7% increased from 3.1% at
baseline to 31.1% at 6 months (p<0.001) (of which 70.4%
did not report hypoglycaemia). Regardless of the number
of BlAsp 30 injections (once, twice or thrice daily), HbA1c
showed improvement from baseline (Table 1).

Throughout the study, changes in total BlAsp 30 dose
and body weight from baseline were marginal (Table 1).
Hypoglycaemia rate, however, declined from baseline to the
end of the study and hypoglycaemic episodes were mostly
minor and diurnal in nature (Table 1). There were no ADRs
reported except for two serious adverse drug reactions
(SADRs) - symptoms of generalized hypersensitivity and
oedema which were reported by one patient after 3 months
of therapy.

Table 1 : Glycaemic parameters and hypoglycaemia rates of the study population

Baseline 3 months 6 months
Analysis Population (3559)
Overall cohort
HbA1c (%) 92+15 8.0+ 1.19* 7.3 £0.94*
FPG (mg/dl) 194 + 56.2 137.9 +39.1* 118.8 + 30.4*
PPPG (mg/dl) 285.5+76 196.7 + 52* 165.2 + 40*
BlAsp 30 dose (U/kg) 0.36+0.17 0.38+0.18 0.38+0.18
Weight (kg) 67.61+12.38 67.91+12.21 67.83+11.97
Hypoglycaemia rate (episodes per patient year)
Overall 3.136 — 1.458"
Major 0.548 — 0.050*
Minor 2.588 — 1.409"
Diurnal 1.960 — 0.851%
Nocturnal 1.176 — 0.607*
Stratification by number of BIAsp 30 injection
Once-daily (n=430), twice-daily (n=1768) and thrice-daily (n=24)*
HbA, c (%)
Once-daily 9.14+1.50 790+ 1.15*% 7.06 + 0.96*
Twice-daily 9.23+143 7.98 +1.12* 7.33 £ 0.90*
Thrice-daily®* 10.06 £ 1.19 7.80+0.83 6.67 +0.61
% achieving target HbA ¢ (< 7%)
Once-daily 4.2 10.8* 41.8*
Twice-daily 1.9 13.4*% 30.0*
Thrice-daily®* 0.0 174 55.6

All values are mean * SD unless otherwise stated. *p < 0.001, p-values as compared to baseline. 'Refers to hypoglycaemia rate at end of study. *This
classification excludes patients who indicated changes to their injection regimens during the study. @*Thrice-daily cannot be tested because n < 30.
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The majority of patients (95.5% at 3 months and 97.2%
at 6 months) and physicians (96.4% at 3 months and 97.1%
at 6 months) were “very satisfied” or“satisfied” with BIAsp 30
treatment compared to the previous treatment regimen.

Discussion

Arecent systematic review of comparative trials in adults
with type 2 diabetes has shown that premixed insulin
analogues provide better post-prandial glycemic control
than that of premixed human insulin and may provide
tighter glycemic control than long-acting insulin analogues
with oral antidiabetic agents.’? Even in this study, which
evaluated BIAsp 30 treatment in routine clinical practice,
overall glycaemic control improved significantly with a
trend towards a decline in the overall rate of hypoglycaemia.
Our cohort showed a mean HbA, c reduction of 1.32% at
3 months and 1.94% at 6 months. Similar improvements
in HbA1c (1.3-1.6% points) have been reported in clinical
experience studies after 12 weeks of BIAsp 30 treatment.>™
Similarly, this reduction was comparable to that observed
in the 1-2-3 study, in which type 2 diabetes patients who
failed oral agents (with or without basal insulin) had basal
insulin replaced with BlAsp 30 as a once, twice or thrice
daily regimen.' According to the literature, type 2 diabetes
patients were reported to be sub-optimally controlled fora
period of 6 to 13 years on various antidiabetic treatments
(OAD with or without insulin or insulin therapy) prior to
transfer to BIAsp 30 treatment. In these instances, the
addition of an analogue mix to existing OAD or the transfer
of human insulin to an analogue mix provided significant
improvements in glycaemic control.

The proportion of subjects reaching target HbA c
(<7%) with once daily BlAsp 30 in this study was again
similar to 1-2-3 study (41%). Overall proportion of target
HbA ¢ (<7%) achievers at the end of our study was lower
compared to studies using more aggressive treat-to-target
regimens.”*'* Although the dose of biphasic insulin aspart
was not rigorously titrated, as compared to clinical trials,
approximately 31% of all patients were able to reach
the target of HbA c <7% after 6 months of therapy. In
the INITIATE study,’ a group of insulin-naive patients
inadequately controlled on OADs were additionally treated
with twice-daily BIAsp 30. The dosage of BlAsp 30 was
increased from a baseline of 0.1 U/kg/day to 0.8 U/kg/day
at the end of 28 weeks. The mean HbA, c was lowered by
2.8%. The proportion of patients achieving target HbA c of
<7% was 66% and <6.5% was 42%. This was a much greater
improvement in glycaemic control compared to our study
and it suggested that a more aggressive titration regimen
of BIAsp 30 could result in better glycaemic control.

The reports on hypoglycaemic episodes were based on
patient-recall of the 3 months preceding the first, second
and third visit. In studies to date, insulin analogues are
associated with fewer episodes of hypoglycaemia compared
with human insulin. Hypoglycaemic episodes reported in
this study were mostly minor in severity and hypoglycaemia
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rate declined during the course of study. This concurs
with the results of a 2-year randomized controlled trial
that showed that hypoglycaemia declined at the end of
the trial as the patients understanding and confidence
with insulin therapy improves over a period of time® The
frequency of SADRs was low in our study and reflects the
good safety profile of BIAsp 30, also reported in three other
observational studies.*"

Weight gain was negligible in our study. This was
consistent with small weight increases seenin a short-term
study'®and along-term study,® which recorded an increase
of only 0.05 kg at the end of 24 months. Other studies have
reported slightly higher weight increases of 0.7-5.4 kg.”'*1
In these studies, treatment was more aggressive and the
insulin dosage was higher. It appears that weight increase
could be dependent on BIAsp 30 dosage. However, in our
study, weight gain and insulin dosage were not found to
have a significant relationship. The study period of 6 months
in our study was short, and the dosage of BIAsp 30 was
based on routine clinical practice and not treat-to-target
algorithms. It is possible that a longer duration of study (at
least 2 years of observation) and higher doses of insulin
would be necessary to estimate the weight-gain effect of
insulin therapy.

Till date, two clinical studies'®'” have also shown that
patients achieve greater treatment satisfaction with
BIAsp 30 compared to their previous treatment regimens.
International guidelines on diabetes management
recommend initiating insulin for type 2 diabetes patients
when they are unable to maintain the target HbA1c on
optimized doses of OADs. It seems, however, that these
recommendations are seldom being followed. Often,
both patients and health care professionals prefer to delay
the initiation of insulin until it is absolutely essential. The
Diabetes Attitudes Wishes and Needs program,'® a study of
health care professionals and people with diabetes, showed
that 40% of health care professionals prefer to delay the
initiation of insulin until it is absolutely necessary. In this
scenario where both physicians and patients have some
reluctance in initiating insulin therapy it is very important
that the insulin therapy which is initiated in the patients
should be convenient and provide sense of satisfaction over
the previous treatment. In this study majority of patients
and physicians were satisfied with BIAsp 30 treatment over
previous treatment.

This study showed that BIAsp 30 was effective, safe
and well-received among Indian patients with type 2
diabetes. Our study has some inherent limitations such
as the observational design, short duration and lack of
standardized laboratory measurements. Nevertheless, it
provides a valuable and practical insight for the use of BIAsp
30 in routine clinical practice.

Acknowledgements

Novo Nordisk International Operations (I0 CDC) provided
sponsorship for this study. The authors thank all the
investigators and patients for their participation. We also

www.japi.org 861



thank Almira Turk, Choo Hui Hwa, Lim Soo Hwee, Roy Chan,
Srishyla MV, Teng Lot Yin, Tine Papic and Yeo Jing Ping of
Novo Nordisk for their technical assistance.

PRESENT Study Group - India

Abhay A Mutha, Pune; Abhay Mane, Pune; Abhaydeep A
Arage,Kolhapur; Abhichandani VK, Ahmedabad; AjayKumar
K, Ernakulam ; Ajith Kumtekar, Nasik; Alam S, Guwahati;
Amio Sharma, Jorhat; Amirthlal P, Kollam; Ananda Bagchi,
Kolkata; Anbuvel N, Virudunagar; Anirudh Tongaonkar, Pune
; Anish Bhel, Mysore; Arulprakash R, Tuticorin; Aruyerchelvan
R, Erode ; Arvind Gupta, Jaipur; Arvind K Agarwal, Delhi;
Ashok Krishnan, Chennai; Ashok Kumar YG, Udupi; Ashok
Sharma, Delhi; Ashutosh Debbarma, Silchar; Asirvatham
AJ, Madurai; Atul Malhotra, Varanasi; Atul Mashru,
Mumbai; Balamurugan R, Coimbatore; Baliarsinha AK,
Cuttak; Balraj KP, Bangalore; Baruah RK, Guwahati; Behram
Pardiwala, Mumbai; Bhattacharya PK, Agartala; Bhojamma
MN, Bangalore; Bikash Bhattacharjee, Guwahati; Biplab
Bandyopadhyay, Raipur; Biswas PK, Guwahati; Brijendra
Kumar, Chennai; Channaraya, Bangalore; Chauhan DK, Delhi;
Chirag H Gandhi, Navsari; Dahodwala Kl, Dahod; Dalal KN,
Bhubneshwar; Daljit Singh Sethi, Guwahati; Dasrathi Sarkar,
Kolakata; Deshpande PK, Nagpur; Dharmakrishnamaraja,
Rajapalayam; Dharmarajan P, Chennai; Dileep Kumar K,
Vishakapatnam; Dinesh Agarwal, Guwahati; Dinesh Kamath,
Bangalore; Dipti Sharma, Guwahati; Doddanawar RP,
Belgaum; Easwar TKM, Rajkot; Ethiraj N, Theni; Ganchaudhuri
N, Silchar; Gillurkar CS, Nagpur; Girish Z Shah, Surat; Gita Rao,
Pune; Gogoi GN, Sibsagar; Govindappa D, Bangalore; Goyal
VK, Delhi; Harshad R Patel, Ahmedabad; Hemant Antani,
Anand; Hemant Manjrekar, Pune; Hiranmoy Paul, Guwahati;
Ishtiag Ahmed Khan, Bangalore; Jacob John, Pandalam; Jalli
MV, Belgaum; Jasvant L Shah, Surat; Jawahar Lal Jain, Delhi;
Jothidev Kesavdev, Trivandrum; Jyoti Gajre, Jalgoan ; Kabir
KA, Kolakata; Kalpana Das, Bilaspur ; Kamlesh K Doshi, Surat;
Karunesh Kumar H S, Bangalore; Kaushik Pandit, Kolkata;
Khinvasara RK, Jodhpur; Kiran, Hyderabad; Kirit D Akhani,
Ahmedabad; Kirti Samudra, Mumbai; Kotla JP, Hyderabad;
Krishnamurthy L, Bangalore; Kulkarni GB, Gulbarga; Kundu
PK, Kolkata; Lotika Purohit, Mumbai; Madhukar Parikh,
Surat; Mahanta BN, Dibrugarh; Maji D, Kolkata; Mandora VP,
Pune; Manjunath Alur, Davanagere; Manoj Chawla, Mumbai
; Manoj Sharma, Bhopal; Marya RK, Delhi; Mazumdar MR,
Agartala; Meer Iftakar Ali, Bangalore; Milind Patwardhan,
Miraj; Mohan Magdum, Pune; Mukhopadhayay MK, Kolkata;
Nallaperumal S, Chennai; Nandhakumar S, Changanachery;
Narasimha Rao N, Kakinada; Nataraju HV, Bangalore; Naveen
Kr Agarwal, Siliguri; Nirmal Kr Das, Guwahati; Noor Khan,
Bangalore; Pankaj Aneja, Delhi; Panneer Selvam, Chennai;
Paramesh S, Bangalore; Parminder Singh, Ludhiana;
Patel HS, Jabalpur; Patra PC, Behrampur; Philipose John,
Kottayam; Pichumani KP, Chengalpet; Prabhakar Shastry,
Hyderabad; Prabhat Pandey, Durg; Prakash S Prabhu Desai,
Goa; Prasanna Kumar Gupta, Chennai; Pravin Kalvit, Bilaspur;
Prithi Araujo, Goa; Rajashekar Reddy B, Nellore; Rajeev
Madan, Bhopal; Rajendra Bhantia, Raipur; Rajesh R Shah,
Ahmedabad; Rajiv Agarwal, Lucknow; Ram Pathak, Madurai;

862 www.japi.org

Ramakrishnan P, Ernakulam; Ramu M, Chennai; Rao NP, Pune;
Ravi Sankar SS, Arupukottai; Reddy GC, Hyderabad; Ripun
Borpujari, Dibrugarh; Saini Venkateswarlu, Warangal; Sajeev
Vasudevan, Chennai; Saju Francis, Trichur; Sandhya Kulkarni,
Dharwad; Sanjay Gupta, Delhi; Sanjay Kalra & Barthi Kalra,
Karnal; Sanjay Malik, Ambala; Sanjay Shah, Mumbai; Sanjeev
Indurkar, Aurangabad; Santhosh Malpani, Nanded; Satish
Sutradhar, Agartala; Satyanarayana Reddy, Warangal; Sen
Purkayastha, Imphal; Seth DK, Delhi; Shah AC, Surat; Shaival
Chandalia, Mumbai; Shankar Kumar, Bangalore; ShankarV,
Bangalore; Sharad Dhawade, Ahmednagar; Shashi Kumar
R, Bangalore; Shashi Panickar, Jaipur; Shekar MA, Mysore;
Shiva Shankar P, Hyderabad; Sivasamy P, Coimbatore; Soni
NK, Ghaziabad; Souch SPS, Jalandhar; Subbiah VR, Madurai;
Subhas Chandra Saha, Coochbehar; Sudheer BV, Guntur;
Sudhir Bhandari, Jaipur; Sudhir Ranjan Pattnaik, Cuttak;
Sunil Ambulkar, Nagpur; Suresh Purohit, Surat; Sushil
Jindal, Bhopal; Syed A Jawaz, Bangalore; Tanish M Modi,
Ahmedabad; Umamaheswara Rao Y, Vijayawada; Varghese
Chemmanam, Kottayam; Venkateswara Rao 'V, Vijayawada;
Venugopala D, Mangalore; Vidhyadhar Shetty M, Mangalore;
Vidya MR, Pondicherry; Vijaya Kumar NB, Vishakapatnam;
Vinayak Kubal, Mumbai; Vineet Kr Garg, Kota; Virmani AK,
Jamshedpur; Vishal Chopra, Mumbai.

REFERENCES

1. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of
diabetes: estimates for the year 2000 and projections for 2030.
Diabetes Care 2004;27:1047-53.

2. Ramchandran A. Epidemiology of diabetes in India-three decades
of research. J Assoc Physicians India 2005;53:34-8.

3. Kapitza C, Rave K, Ostrowski K, Heise T, Heinemann L. Reduced
postprandial glycaemic excursion with biphasic insulin aspart 30
injected immediately before a meal. Diabet Med 2004;21:500-1.

4. Warren ML, Conway MJ, Klaff LJ, Rosenstock J, Allen E. Postprandial
versus preprandial dosing of biphasic insulin aspart in elderly type
2 diabetes patients. Diabetes Res Clin Pract 2004;66:23-9.

5. Jacobsen LV, Segaard B, Riis A. Pharmacokinetics and
pharmacodynamics of a premixed formulation of soluble and
protamine-retarded insulin aspart. Eur J Clin Pharmacol 2000;56:399-
403.

6.  Boehm BO, Home PD, Behrend C, Kamp NM, Lindholm A. Premixed
insulin aspart 30 vs. premixed human insulin 30/70 twice daily: a
randomized trial in Type 1 and Type 2 diabetic patients. Diabet Med
2002;19:393-9.

7. Kilo C, Mezitis N, Jain R, Mersey J, McGill J, Raskin P. Starting patients
with type 2 diabetes on insulin therapy using once-daily injections of
biphasicinsulin aspart 70/30, biphasic human insulin 70/ 30, or NPH
insulin in combination with metformin. J Diabetes Comp 2003;17:307-
13.

8. Boehm BO, Vaz JA, Brgndsted L, Home PD. Long-term efficacy and
safety of biphasic insulin aspart in patients with type 2 diabetes. Eur
JIntern Med 2004;15:496-502.

9.  Sridhar GR.Two regimens of twice-daily premix insulin analogue: an
observational study. Diabetes Res Clin Pract 2006;71:105-7.

10. Joshi SR, Kalra S, Badgandi M, Rao YS, Chawla M. Designer insulins
regimens in clinical practice — pilot multicenter Indian study. J Assoc
Physicians India 2005;53:775-9.

11. Joshi SR, Das AK, Bhattacharya A, et al. Premix insulin analogue
therapy in type 2 diabetes: Clinical observational study in routine
practice. Ind J Endo Metab 2006;8(1):24-7.

12.  QayyumR,BolenS, Maruthur N, Feldman L, Wilson LM, Marinopoulos
© JAPI « VOL.56 « NOVEMBER 2008



SS, et al. Systematic Review: Comparative Effectiveness and Safety
of Premixed Insulin Analogues in Type 2 Diabetes. Ann Intern Med
2008 Sep 15. [Epub ahead of print]

13. Garber AJ, Wahlen J, Wahl T, Bressler P, Braceras R, Allen E, et al.
Attainment of glycaemic goals in type 2 diabetes with once-, twice-,
or thrice-daily dosing with biphasic insulin aspart 70/30 (The 1-2-3
study). Diabetes Obes Metab 2006;8:58-66.

14. Raskin P, Allen E, Hollander R, Lewin A, Gabbay RA, Hu P, et al.
INITIATE Study Group. Initiating insulin therapy in type 2 diabetes:
a comparison of biphasic and basal insulin analogs. Diabetes Care
2005;28:260-5.

15.  Kvapil M, Swatko A, Hilberg C, Shestakova M. Biphasic insulin aspart
30 plus metformin: an effective combination in type 2 diabetes.
Diabetes Obes Metab 2006; 8: 39-48.

16. Chapman TM, Noble S, Goa KL. Spotlight on insulin aspart in type 1
and 2 diabetes mellitus. Treat Endocrinol 2003;2:71-6.

17. Yamada S, Tamada T, Suzuki IR, Yajima K, Motohashi Y, Shimada A.
Premixed 70/30 insulin aspart suspension improves insulin therapy
related QOL in comparison with premixed 70/30 human insulin.
Diabetes 2005;54: Suppl. 1: A119

18. Peyrot M, Rubin RR, LauritzenT, Skovlund SE, Snoek FJ, Matthews DR,
et al. The International DAWN Advisory Panel. Resistance to insulin
therapy among patients and providers: results of the cross-national
Diabetes Attitudes, Wishes, and Needs (DAWN) study. Diabetes Care
2005;28(11):2673-9.

Announcement
Governing Body of API Rajasthan Chapter for 2008-09

Chairman (2008-09) : JL Punglia

Chairman Elect. : MP Agarwal

Hon. Gen. Secretary : Girish Mathur

Vice Chairman : Sanjeev Maheshwari
VK Goyal
Girish Verma

Treasurer : Madhup Bakshi

©JAPI - VOL.56 + NOVEMBER 2008 Www.japi.org 863



