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Abstract:

Insulin analogue introduced to offer insulin replacement therapy mimic to normal human
physiology. The aim of this study is to compare between the glycemic control of insulin
analogue and conventional human insulin in a sample of type 1 diabetic Iraqi children and
adolescents. Forty type 1 diabetic Iraqgi children and adolescents age between (6-18) years
enrolled in this study and divided into two groups. Group 1 contains 20 patients switched
from human insulin to insulin analogue. Group 2 contain 20 patients continued with
conventional human insulin. The results showed that both therapies reduced fasting plasma
glucose (FPG) and glycated hemoglobin (HbAlc %) but insulin analogue treated group had
highly significant reduction. Both therapies did not affect on blood urea nitrogen and serum
creatinine. Human insulin reduced triglyceride (TG) and very low-density lipoprotein (VLDL)
significantly. The parameters measures at baseline and after three months of treatments. In
conclusion insulin analogue is superior over conventional human insulin in reducing glycemic
indices in a sample of type 1 diabetic Iragi children and adolescents.
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Introduction:

Type 1 diabetes mellitus (T1DM) is a
chronic metabolic disease characterized by
deficiency in insulin secretion due to
destruction of pancreatic beta-cells,
leading to disturbances in glucose
metabolism M. Exogenous insulin is given
to compensate the deficiency and avoid
severe diabetic complications. This type of
diabetes appears mainly in childhood
(between 7-15 years old) 1. The rate of
occurrence is rising globally its about
90,000 children diagnosed annually and
exogenous insulin is needed to replace the
endogenous loss after B cells destruction
BlIThe need to improve the physiological
profile of insulin to mimic endogenous
insulin secretion and improved knowledge
of the amino acid sequencing of the insulin
molecule has prompted the emergence of
bioengineered analogues insulin and has
indicated an exciting new era in insulin
therapeutics . Analogue insulin is similar
to human insulin with a slight variation in
amino acid composition and structure but
with improved pharmaco-kinetics I,
Patients and methods:

The study was conducted on 40 Iraqi
children and adolescents age range (6-18)
year, already diagnosed as type 1 diabetic
patients, have been selected during
attending the Child Consultant Clinic at
National Diabetic Center. The patients
chosen to participate in this study were
devided into two groups according to type
of insulin used, and an informed agreement
was taken from the patient’s parents to
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make the study. The patients were
educated to continue their regular drug
treatment schedule, also medical and drug
history was taken from the selected
patients.

Patients groups:

Patients in the study were devided into two
groups: First group includes 20 patients
receive insulin analogue Novorapid®
(insulin aspart) at meal times and Lantus®
(insulin glargine) at night. Second group
includes 20 patients receive Human insulin
(soluble insulin at meal time) and (Neutral
Protamine Hagedorn (NPH) insulin twice
daily). Patients received insulin dose
according to their weight or body mass
index. Patients in each group were
followed up for 3 months. Fasting Plasma
Glucose (FPG), Glycated Hemoglobin
(HbA1C%), Blood Urea Nitrogen (BUN),
Serum Creatinine (S.Cr.), Lipid profile,
Weight (Wt.), Height (Ht.) and Body Mass
Index (BMI) were measured before, and
after three months of therapy.

Statistical analysis:

SPSS 20.0.0, Minitab 17.1.0 software
package used to make the statistical
analysis, p value considered when
appropriate to be significant if less than
0.05

Results:

Demographic data: There was no
significant difference in the age, duration
of disease and gender between both
groups.as shown in table (1).

Table (1): Demographic data

Human insulin group Insulin analogue group P value
Number 20 20 -
Age (years) 12.05 + 4.06 12.45 + 3.65 0.745
BMI (kg/m? 20.00 + 4.57 20.00 £ 3.49 0.908
Duration (years) 4.65+3.21 3.78 £3.59 0.422
Gender 0.744
Female 12 (60%) 13 (65%)
Male 8 (40%) 7 (35%)

Independent t test, Chi square test, p value >0.05 non-significant, N (patients' number) = (40)

Mean +_SD
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Insulin analogue reduced FPG signific-
antly from baseline to 3 months, while
human insulin reduced FPG however it
was not statistically significant, overall
human analogue was better that human
insulin (p value of interaction = 0.041) as
shown in figurel.Both human insulin and
insulin analogue reduced HbAlc signific-
antly, and there was significant difference
between both treatment on HbAlc (p value
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of interaction = 0.051. As illustrated in
figure 1. Both treatments did not affect
urea and creatinine from baseline to 3
months. Human insulin reduced signific-
antly serum triglyceride (TG) and very
low-density lipoprotein (VLDL) from
baseline to 3 months, while for the rest of
the lipids panel there was no significant
effect for both treatments (p value>0.05).

Table (2): Comparsion the effect of different insulin therapy on different biochemical

parameters.
Variable Baseline 3 months P value
Number 20 20 -
FPG Human insulin 279.55 £ 155.26 248.60 £ 101.75 0.305
(mg/dl) | Insulin analogue 269.20 + 116.63 | 182.75 + 109.82 0.014*
HbA1c% Human insulin 10.89+1.74 9.72+£2.00 0.003**
Insulin analogue 10.62 £ 2.04 8.58 + 1.57 0.001**
Urea Human insulin 21.32+5.42 20.29+4.13 0.547
(mg/dl) S sutin analogue 23.04+6.17 2130710 |  0.245
Creatinine | Human insulin 0.61+0.15 0.67 £0.16 0.251
(mg/dl) Insulin analogue 0.68+0.16 0.66 £ 0.12 0.547
Cholesterol | Human insulin 165.80 + 36.91 168.30 £ 55.50 0.865
(mg/dl) Insulin analogue 190+ 46.46 170.00 £ 43.78 0.063
TG Human insulin 77.5(57-101) 55.5 (45.3-66.3) 0.003™
(mg/dl) | Insulin analogue 55 (42.5-95.3) 70 (41.3-90.8) 0.723
HDL Human insulin 47.67 £17.10 47.38 +16.17 0.928
(mg/dl) | Insulin analogue 53.54 +9.28 48.60 £ 13.10 0.068
LDL Human insulin 103.63 + 33.82 98.26 + 26.63 0.402
(ma/dl) - Finsulin analogue 121.73+4621 | 103.95 + 4081 0.133
VLDL Human insulin 16.00 £ 7.19 11.21 + 3.57 0.013"
(mg/dl)  [nsulin analogue 17.50 + 23.62 1370 + 7.83 0.446

FPG: fasting plasma glucose, HbA1c% glycated hemoglobin, TG: triglyceride, HDL: High

density lipoprotein, LDL.: low density lipoprotein, VLDL.: very low density lipoprotein, Paired t

test used for analysis , TG analyzed using Wilcoxon rank test .
P value >0. 05 non-significant
P value <0.05 significant

Significant =*

Highly significant =**
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Figure (1): percentage change from baseline to 3 months for each group

FPG (P value of interaction=0.041)
HbAlc % (p value of interaction =0.051)

Discussion:

The current results compatible with
Chapman TM.et al (2002) who concluded
that insulin aspart better than regular
human insulin in  lowering mean
glycosylated hemoglobin and manages
hyperglycemia in type 1 diabetic patients
(5) In type 1 diabetes, compared with
human insulin, the rapid-acting analogues
generally reduced hypoglycemia and
postprandial glucose, whereas the basal
analogues tended to reduce hypoglycemia
particularly nocturnal hypoglycemia(6,7,8)
the results also compatible with
Siebenhofer A.et al (2004) assessed the
effects of short acting insulin analogues
against regular human insulin and they
found that insulin analogue favorable than
human insulin in HbAlc reduction (9)
Warren E et al (2004) found that insulin
glargine seemed to be more effective than
neutral protamine Hagedorn (NPH) in
reducing FPG and there were some signs
that both insulins are as effective as each
other in both FPG and HbAlc control (10).
Glargine is superior to NPH for enhancing
HbAlc and FPG levels through insulin
therapy in patients with type 1 diabetes and
is linked with less  night-time
hypoglycemia (11). Siebenhofer A.et al
(2004) found a slight advantage to
hemoglobin A(1c) values in patients with
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T1DM (9) There is no effect on renal
function test since the current study
showed not significant differences in
(BUN and S.Cr.) in the different types of
insulin treated groups at baseline and after
three months of therapy. Human insulin
reduced significantly serum triglyceride
TG and VLDL from baseline to 3 months,
while for the rest of the lipids panel there
was no significant effect for both
treatments in the present study insulin
analogue did not reduce lipid profile to a
significant degree this might be because of
insulin resistance might be associated with
T1DM this may be emphasize by the
study done be Bulum T. et al (2013) they
found that though insulin resistance is
frequently related with the T2DM, it can
also be related to TIDM. Insulin resistance
has been recognized in type 1 diabetes and
may contribute to the great danger of
cardiovascular illness in those people (12).
Insulin replacement may correct the
irregularities, and fine controlled diabetics
may improve triglyceride (13).
Conclusion:

In the present study, insulin analogue is
superior over conventional human insulin
in reducing glycemic indices in a sample
of type 1 Iragi diabetic children and
adolescents.
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