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Abstract 

Aim: To assess the impact of strict glycemic control on Wound healing in established type 2 diabetes mellitus patients using 

various combinations of Insulin. The glycemic control was assessed by Flash Glucose monitoring. 

Material and Method: Inclusion criteria: know Diabetic Type 2 with wound (Grade 1 to 2), Exclusion criteria: Type 1 DM, 

Cardiac failure, hepatic failure, renal failure. 

In the present study continuous glucose monitoring was done for 54 diabetic patients who presented with wound. The patients 

were put on Basal Bolus therapy plus Metformin 2gm/per day in Group 1 and in Group 2, patients were placed on Premix 

Insulin plus Metformin 2gm/per day. The response to glucose levels and healing was observed for a period of 15 days.  

Results: In the present study it was observed that the mean overall glucose in group I was observed to be 155.3± 40.9 which 

was significantly lower than when compared to group II 237.7 ± 66.3 p <0.05. estimated Hba1c was observed to be 7.05 ± 1.4 

which was significantly better than when compared to group II 9.9 ± 2.3 p <0.05.  

Presence of variability was correlated with estimated hba1c, it was seen that patients who had shown variability in glucose 

levels had higher hba1c levels r= 0.405, p <0.05. 

In group I patients Low glucose levels and variability was correlated with targets observed in continuous glucose monitoring. 

It was seen that patients who had shown low glucose levels had significant positive correlation with percentage of times 

glucose level below the target p <0.05. in patients who has shown minimal variability in glucose levels had higher percentage 

of times their glucose levels within target (r=0.652, p =0.012), in patients who had shown a higher variability in glucose levels 

had higher percentage of times their glucose levels above target (r= -0.589, p = 0.024). Linear regression analysis was done to 

assess the prediction of good wound healing in relation to average glucose levels above the target. it was seen that the overall 

average daily glucose goes down by 41.24 it would predict good wound healing with an odds of 1.11 times. 

Conclusion: In our study it shows that offering the FGM technology to patients with type 2 diabetes mellitus with wound 

helps in identify the glycemic surges and peak glycemic levels, which can be promptly tackled with adjustment of insulin 

dosage eventually leading to strict and good glycemic control which can help in good wound healing and rapid recovery of 

patients. It has shown in our study that patient on Basal bolus therapy group of patients had better wound healing than the 

other group. The compliance was better in group 1 than compared to group 2. The risk of hypoglycaemia was seen in both the 

arm groups. In India as the cost of management plays an important role, it is pivotal to follow strict measures to get glycemic 

level under control or else it may lead to severe infection of wound and eventually may lead to amputation. Our study has 

confirmed that if strict glycemic levels are maintained it can get good results. 
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Introduction 

Type 2 diabetes mellitus is a progressive disease 

characterized by the coexistence of insulin action and 

insulin resistance, and accompanied by hyperglycemic 

microvascular complications and macrovascular 

complications [1]. Early initiation of Basal insulin treatment 

can prevent the complications; however, addition or 

changing insulin is necessary when the therapeutic goal is 

achieved. Many studies have shown benefits and advantages 

of both basal bolus therapy and premix insulin therapy, but 

it has been reported that with premix therapy there is 

increased risk of hypoglycaemia and bodyweight gain, when 

compared to basal bolus therapy. Thus, strengthening 

insulin therapy can increases the risk of hypoglycaemia, and 

eventually severe hypoglycaemia increases cardiovascular 

events and total mortality. It has also been reported that 

nocturnal unawareness of hypoglycaemia occurs at a higher 

frequency than what is thought, including in patients with 

favourable glycated hemoglobin (HbA1c) by insulin 

treatment [1-4]. 

Freestyle Libre Flash glucose monitoring system is a new 

approach to self-monitoring of glucose. We had used this 

FGM to record the effect of glycaemic control in these two 

groups (Basal bolus therapy group versus premix therapy) 

of patients. Basically a flash glucose monitor is a small 

sensor applied on your skin and with the help of adhesive it 

is firmed fixed to skin, without any needles. The sensor 

measures the amount of glucose in the fluid i.e. interstitial 

fluid. There is a small time delay when checking this fluid, 

especially after eating or if you're exercising. The sensor is 

commonly placed on the back of the upper arm for up to 

maximum 14 days and with the help of this device, it 

automatically stores glucose data every 15 min. The sensor 

is scanned by a separate reader, and real-time glucose levels 

can be obtained every minute. Data including the glucose 

trend; i.e., an arrow and a curve of glucose values for the 
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previous 8-h period are also displayed. This study was 

designed to assess the impact of this FGM system on 

treatment outcomes and diabetes control in patients with 

type 2 diabetes on MDI [5-6]. 

 

Material and Method 
Inclusion criteria: 1) Age: men and women between age 

group 20 years to 70 years 2) uncontrolled FBS and PPBS 

3) HbA1c between 7 to 10 % 4) Established Type 2 DM 

patients with poor glycemic control with wound (Grade 1 to 

2 only). 

Exclusion criteria: Type 1 DM, Cardiac failure, hepatic 

failure, renal failure, Patient with Grade 3 and above wound, 

COPD, Known Alcoholics. 

In the present study Flash glucose monitoring was done for 

54 diabetic patients who had presented with wound (grade1 

–2). These patients were placed on Basal Bolus therapy plus 

Metformin 2gm/per day and they were categorised as Group 

1. In Group 2, patients were placed on Premix Insulin plus 

Metformin 2gm/per day. The response to glucose levels and 

healing was observed for a period of 15 days.  

 

Results 
In the present study continuous glucose monitoring was 

done for 27 diabetic patients who presented with wound. 

The patients were put on Basal Bolus therapy plus 

Metformin 2gm/per day, in Group 1. In Group 2 patients 

were placed on Premix Insulin plus Metformin 2gm/per day. 

The response to glucose levels and healing was observed for 

a period of 15 days. Data obtained was measured with SPSS 

version 17 software. Present study comprised of 51.9% 

males and 48.1 % females of which 60 % males were in 

group I and 47.1% males were in group II. 40 % females 

were in group I and 52.9% females were in group II there 

was no statistically significant difference in the distribution 

of patients. P >0.05. 

In the present study it was observed that the mean overall 

glucose in group I was observed to be 155.3± 40.9 which 

was significantly lower than when compared to group II 

237.7 ± 66.3 p <0.05. estimated Hba1c was observed to be 

7.05 ± 1.4 which was significantly better when compared to 

group II 9.9 ± 2.3 p <0.05.  

In patients who had good response wound healing 

variability was observed in 42.1% cases compared to 57.9 % 

cases in group II. Presence of low glucose was observed in 

72.7% cases in group I compared to 27.3% in group II. 

The mean percentage of times level of glucose was seen to 

be in target for group I was observed to be 50.71% which 

was significantly more compared to group II where on an 

average the percentage time in target was observed to be 

15.54 %. The average of percentage of times glucose level 

was below target was observed to be 8.5% which was 

significantly more compared to 2.69% in group II. The 

average percentage of times where the glucose level was 

above target was significantly more in group II patients 

81.69% compared to 41.25% in group I p <0.05. 

The mean of maximum glucose level observed in group I 

was 201.9 ± 52.3 which was significantly less than when 

compared to group II. 

Presence of variability was correlated with estimated hba1c, 

it was seen that patients who had shown variability in 

glucose levels had higher hba1c levels r= 0.405, p <0.05. 

In group I patients Low glucose levels and variability was 

correlated with targets observed in Flash glucose 

monitoring. It was seen that patients who had shown low 

glucose levels had significant positive correlation with 

percentage of times glucose level below the target p <0.05. 

in patients who has shown minimal variability in glucose 

levels had higher percentage age of times their glucose 

levels within target (r=0.652, p =0.012), in patients who had 

shown higher variability in glucose levels had higher 

percentage of times their glucose levels above target (r= -

0.589, p = 0.024). In this group of patients the time below 

the target was significantly more than other group, but 

documentary hypoglycaemic episodes were not higher in 

both the arm groups. 

In group II patients It was seen that patients who had shown 

low glucose levels had significant positive correlation with 

percentage of times glucose level below the target p <0.05. 

there was no significant correlation between variability and 

time with in target, time below target and time above target 

in group II patients p >0.05. 

Linear regression analysis was done to assess the prediction 

of good wound healing in relation to average glucose levels 

above the target. it was seen that the overall average daily 

glucose in the groups has shown upto 41.24, it would 

predict good wound healing with an odds of 1.11 times. 

 
Table 1: Comparison of variables in between groups 

 

Parameter Group 1 Group II p value 

Average Glucose 

Day1 199.43 262.62 0.053 

Day2 158.57 237.15 0.006 

Day3 156.57 244.62 0.003 

Day4 163.29 254.15 0.001 

Day5 152.86 227.77 0.006 

Day6 152.57 231.38 0.003 

Day7 153.38 233.69 0.003 

Day8 166.62 250 0.012 

Day9 155.18 227.62 0.01 

Day10 142.91 222.25 0.004 

Day11 141.3 237.42 <0.001 

Day12 138.11 235.08 0.003 

Day13 129.14 242.45 0.008 

Day14 114.5 188.13 0.113 

Day15 129.6 146.67 0.581 

Over all 

Glucose 155.29 237.77 0.001 

Estimated Hba1c 7.03 9.9 0.001 

Time Below Target 8.5 2.69 <0.001 

Time In Target 50.71 15.54 0.028 

Time Above Target 41.25 81.69231 <0.001 

 
Table 2: Gender 

 

 

Sex 

Male Female 

Group 1 6 8 

Group II 4 9 

Total 10 17 

 
. 
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Table 3: Correlations 
 

  
Time in target overall Time below target overall Time above target overall 

Group II 

Low glucose 
r value 0.046 -0.589* 0.104 

p value 0.880 0.034 0.736 

Variability 
r value 0.044 -0.233 0.022 

p value 0.887 0.443 0.944 

Group I 

Low glucose 
r value -0.246 -0.769 0.443 

p value 0.396 0.001 0.112 

Variability 
r value .652* 0.206 -0.599 

p value 0.012 0.479 0.024 

 

 
 

Fig 1 

 

 
 

Fig 2 

 

Discussion 

The major issue in Type 2 Diabetes mellitus is progressive 

deterioration of pancreatic β-cell function which 

necessitates the advancement of treatment over time for 

most patients. The dysglycemia is a hallmark of diabetes, 

includes two components: sustained chronic hyperglycemia 

and blood glucose fluctuations [7]. For patients in whom oral 

antihyperglycaemic agents (OHAs) has failed to help in 

achieving the glycemic control, basal insulin is often 

initiated [8-10]. When glycemic control can no longer be 

achieved or maintained with this therapy, then prandial 

insulin is added. Potential options for advancement of 

insulin therapy to include prandial insulin are prandial 

premixed therapy or basal bolus therapy. Basal bolus 

therapy is the recommended regimen for insulin 

intensification. However, prandial premixed therapy is a 

more convenient regimen that has the potential to work as 

effectively as basal bolus therapy. Basal bolus therapy is the 

recommended regimen for insulin intensification. However, 

Premix therapy is a more convenient regimen that has the 

potential to work as effectively as Basal Bolus Therapy [11-

17]. 

In our study it was observed that group I patients had Low 

glucose levels and variability was correlated with targets 

observed in Flash glucose monitoring. It was seen that 

patients who had shown low glucose levels had significant 

positive correlation with percentage of times glucose level 

below the target p <0.05. in patients who has shown 

minimal variability in glucose levels had higher percentage 

of times their glucose levels within target (r=0.652, p 

=0.012), in patients who had shown higher variability in 

glucose levels had higher percentage of times their glucose 

levels above target (r= -0.589, p = 0.024). In group II 

patients It was seen that patients who had shown low 

glucose levels had significant positive correlation with 

percentage of times glucose level below the target p <0.05. 

there was no significant correlation between variability and 

time with in target, time below target and time above target 

in group II patients p >0.05. 

Robbins et al. (2006) 24-week study compared overall 

glycemic control with lispro mix 50/50 three times daily 

(plus metformin) to once a daily basal insulin - glargine 

(plus metformin) in type 2 diabetic patients. The end point 

mean A1C for the lispro mix 50/50 group was 7.1, 

respectively. However, it should also be noted that the 

Robbins et.al. Study had a lead-in period of 6 wks in which 

patients received twice a daily lispro mix 75/25 and 

metformin, which may have resulted in a lower baseline 

A1C of 7.8% [18]. 

Herman et al. (2005) compared Basal Bolus Therapy 

(glargine/lispro) to a continuous subcutaneous insulin 

infusion using insulin lispro in older adults with type 2 

diabetes. That study demonstrated a good glycemic control 

with both the type of regimen [19]. 

Julio et.al 2008, Compared Both insulin regimens 

demonstrated a clinically meaningful ability to improve 

glycemic control, although, based on the prespecified 

margin, noninferiority of Premix insulin Therapy compared 

with Basal Bolus Therapy was not demonstrated [20]. Basal 

Bolus Therapy was associated with a greater reduction in 

A1C from baseline and a larger proportion of patients who 

achieved A1C targets of <7.0 and ≤6.5%. However, both 

Premix insulin Therapy and Basal Bolus Therapy (in 

combination with OHAs) can effectively lower A1C levels 

to <7% in patients with type 2 diabetes who have previously 

been treated with insulin glargine plus OHAs with is similar 

to our study. 

 

Conclusion 

In our study it shows that offering the FGM technology to 

patients with type 2 diabetes mellitus with wound helps in 

identify the glycemic surges and peak glycemic levels, 

which can be promptly tackled with adjustment of insulin 

dosage eventually leading to strict and good glycemic 

control which can help in good wound healing and rapid 

recovery of patients. It has shown in our study that patient 

on Basal bolus therapy group of patients had better wound 

healing than the other group. The compliance was better in 

group 1 than compared to group 2. The risk of 

hypoglycaemia was seen in both the arm groups. 
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In India as the cost of therapy plays an important role due to 

multiple reasons. It is pivotal to follow strict measures to get 

glycemic levels under control or else it may lead to severe 

infection of wound and eventually may lead to amputation. 

Our study has confirmed that if strict glycemic levels are 

maintained it can get good results. 

Limitation of study was short duration of study, and sample 

size of patient was less. Large randomized control trail are 

required. 
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