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Abstract
Objective: To investigate clinical efficacy and safety of novorapid flexpen in treatment of gestational
diabetes mellitus.
Methods: From January 2016 to May 2017, total 71 gestational diabetes patients enrolled in our hospital
was selected as the research objects. All patients were randomly divided into observation group (n=36)
and control group (n=35). In the control group, patients received routine treatment while patients in the
observation group were given novorapid flexpen. The blood glucose level, clinical efficacy, adverse
pregnancy outcome and incidence of hypoglycemia were analyzed and compared between those two
groups.
Results: There was significant difference between patients in different groups in the blood glucose level,
clinical efficacy and the incidence of hypoglycemia. The adverse pregnancy outcome of the observation
group was obviously less than that of the control group, P<0.05.
Conclusion: Novorapid flexpen is effective and safe in treatment of gestational diabetes mellitus, thus
worth clinical application.
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Introduction
Gestational diabetes is a disease that seriously endangers
maternal and child health and if without timely treatment will
cause on delivery woman terrible impacts like the incidence of
postpartum hemorrhage and eclampsia. Also, it may give rise
to fetal distress and premature birth followed by fetal
deformity and macrosomia, which greatly increases the risk of
giving birth. Therefore, scientific and rational control of blood
glucose has a profound impact on patients and their new-borns
[1]. According to clinical studies, novorapid flexpen has
significant therapeutic effect in patients with gestational
diabetes mellitus. In this study, we conducted in-depth
discussion on the clinical efficacy and safety of novorapid
flexpen in treatment of gestational diabetes.

Materials and Methods
Patients
From January 2016 to May 2017, total 71 gestational diabetes
patients enrolled in our hospital was selected as the research
objects. All patients were randomly divided into observation
group (n=36) and control group (n=35). The patients in the
control group aged 22 to 45 y old with an average age of 33.5
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± 1.4, including 20 primiparas and 15 multiparas. In the
observation group, patients were aged 23 to 48 with an average
age of 35.5 ± 1.4, including 22 primiparas and 14 multiparas.
There was no significant difference between the two groups in
baseline data (P>0.05).

Inclusion criteria
(1) Patients were diagnosed with gestational diabetes and they
had no previous history of diabetes; (2) Patients were not
allergic to novorapid flexpen; (3) Patients had no coagulation
disorders [2].

Exclusion criteria
(1) Patients were the pregnant women with heart disease; (2)
Patients had no complete clinical data; (3) Patients suffered
severe disorder of consciousness and communication; (4)
Patients and their families did not support the study [3].

Specific treatment measures
Patients in both two groups were treated by alimentary control
and exercise therapy in which the former included balanced
nutrition, strict limits on the intake of high-carbohydrate diet
and control of sodium salt intake and the latter mainly meant
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guiding the patients to do proper aerobic exercise to improve
their self-immunity [4]. The control group received routine
treatment as follows: Novolin R (specification: 3 ml: 300 iu/
piece/box; Zhunzi: 1201J0400; Manufacturer: Novo Nordisk
Pharmaceutical Industries, Inc.) was injected in the
subcutaneous tissue 30 min before meals and the injection
volume was adjusted at any time according to the patient’s
weight and diet (whether there was additional meals or
carbohydrate intake) and stability of blood sugar [5].

in good condition; invalid results meant blood glucose level
failed to be controlled or went even worse with the neonatal
outcome not optimistic; (3) Adverse pregnancy outcomes:
premature labor, asphyxia and fetal distress; (4)
Hypoglycemia: one of common adverse reactions in patients
with gestational diabetes mellitus [7].

Statistical methods

The observation group were given treatment of novorapid
flexpen (size: 100 units /ml; 3 ml /piece; Zhunzi J20100123;
Manufacturer: Denmark's Novo Nordisk), which was injected
10-20 min before the meal with the volume adjusted at any
time according to the patient’s weight and diet (whether there
was additional meals or carbohydrate intake) and stability of
blood sugar [6].

The statistical software SPSS20.0 version was used in the
study. The measurement data including blood glucose control
were described as mean ± standard deviation for statistical
description and analyzed with t-test. The numeration data
including clinical efficacy, adverse pregnancy outcome and the
incidence of hypoglycemia were described as “n, %” and
assessed by chi-square test. P<0.05 suggests the difference is
statistical significant.

Evaluation criteria

Results

(1) Blood sugar control including fasting blood glucose,
postprandial 2 h blood glucose and glycosylated hemoglobin
was detected with the reference value as follows: 3.6-5.8
mmol/L in fasting blood glucose and 5.8-9.2 mmol/L in
postprandial 2 h blood glucose; (2) Clinical curative effect:
significant effects indicated that blood sugar of the patients
restored to normal level under good control with new-born
health; effective results suggested blood glucose level was
close to the normal value after intervention with the new-born

Comparison of blood glucose level
There was no significant difference between the two groups in
the control of blood glucose before treatment, P>0.05.
However, after treatment, there was significant difference
between patients in two groups in fasting blood glucose,
postprandial 2 h blood glucose and glycated, P<0.05 (Table 1).

Table 1. Comparison of blood glucose level.
Group

Fasting blood glucose (mmol/L)

Postprandial 2h blood glucose (mmol/L)

Glycated hemoglobin (%)

Before treatment

After treatment

Before treatment

After treatment

Before treatment

After treatment

Observation

6.88 ± 0.92

5.69 ± 1.21

10.72 ± 2.01

7.03 ± 1.84

18.69 ± 0.63

15.78 ± 0.59

Treatment

6.94 ± 0.93

6.87 ± 0.97

11.05 ± 2.37

10.46 ± 1.92

18.99 ± 0.71

12.97 ± 0.88

t

0.2732

4.5259

0.6334

7.6864

1.8845

5.8446

P

0.7855

0.025

0.5286

0.019

0.707

0.031

Comparison of clinical efficacy
The total effective rate was 94.44% (34/36) in the observation
group and 74.29% (26/35). The difference is statistically
significant P<0.05 (Table 2).

Comparison of adverse pregnancy outcomes and
incidence of hypoglycemia
In the observation group the incidences of premature birth,
asphyxia, fetal distress and hypoglycemia were respectively
2.78%, 2.78%, 2.78% and 2.78% while in the control group
they were 8.57%, 8.57%, 11.43% and 20% (Table 3).

Discussion
Gestational diabetes mainly refers to the occurrence of diabetes
during gestation period with abnormality in fasting blood
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glucose and sugar tolerance, the cause of which has certain
correlation with age, obesity and heredity [8]. With the twochild policy, the parturient women of advanced age increase
closely year by year in China and the existing studies show that
the women over the age of 40 are subject to the incidence of
gestational diabetes mellitus 8.2 times higher than that of the
women aged 20-30 y. There are therefore great pregnancy risks
in pregnant women with advanced maternal age and it, to a
certain extent, increases the probability of preterm birth,
macrosomia and polyhydramnios [9]. With partial regional
results tallied, in gestational diabetes the probability of
premature is 9.5%-25%, macrosomia (the most common
complication which occurs during perinatal period in patients
with gestational diabetes) is 25%-40% and polyhydramnios
(the most common complication) is 13%-36% [10]. Such huge
data again alert us to pay close attention to gestational diabetes
and quality improvement of delivery. Gestational diabetes is
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mainly due to insulin secretion deficiency or insulin resistance
in patients’ body, so it requires grasping the islet β-cell
function firstly before the treatment of gestational diabetes
mellitus. This is mainly because the dysfunction of islet β-cell
can lead to abnormality of glucose tolerance and thus to protect
the islet β-cell function becomes the main goal in treatment of
pregnancy diabetes [11].
Table 2. Comparison of clinical efficacy.
Group

Significantly
effective

Effective

Invalid

Total
rate

effective

Observation

26 (72.22)

8 (22.22)

2 (5.56)

34 (94.44)

Control

15 (42.86)

11 (31.43)

9 (25.71)

26 (74.29)

x2

-

-

-

5.5082

P

-

-

-

0.0189

Table 3. Comparison of adverse pregnancy outcomes and incidence of
hypoglycaemia.
Asphyxia Fetal
distress

Adverse
pregnanc
y
outcomes

Incidence of
hypoglycemi
a

Observation 1 (2.78)

1 (2.78)

1 (2.78)

3 (8.33)

1 (2.78)

Control

3 (8.57)

3 (8.57)

4 (11.43)

10 (28.57)

7 (20.00)

x2

-

-

-

4.8596

5.2647

P

-

-

-

0.0274

0.0217

Group

Premature
birth

This study shows that after treatment the fasting blood glucose,
postprandial 2 h blood glucose and glycated hemoglobin in the
observation group were significantly different from those of
the control group, P<0.05. Total effective rate of the
observation group (94.44%) was markedly higher than that of
the control group (74.29%), (P<0.05), and in the observation
group the incidences of premature birth, asphyxia, fetal distress
and hypoglycemia were respectively 2.78%, 2.78%, 2.78% and
2.78% while in the control group they were 8.57%, 8.57%,
11.43% and 20% of significant difference (P<0.05). The main
reasons are: the traditional method of controlling blood sugar,
with hysteretic quality, is mainly conducted with animal insulin
as the main basis of blood sugar control. But it fails to reach a
satisfactory effect because the animal insulin has moderately
slow metabolism and long onset time [12-15]. The treatment of
gestational diabetes is related to maternal and child health, so
the method applied should be safe and reliable while keeping
pace with the times. In recent years novorapid flexpen has been
widely used and highly recognized in clinical trials. Novorapid
flexpen makes the insulin re-synthesized through science and
technology with the main component of aspartic acid, which
can change the insulin into the monomer. Therefore, after
subcutaneous injection, the novorapid flexpen can be quickly
absorbed into the blood, give full play to the effect of insulin in
a short period, slow down the absorption of sugar and inhibit
enzyme activity in patients to make it work on 10-20 min with
the maximum duration up to 1-3 h and hypoglycemic duration
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3-5 h. So, it has good effect in controlling blood glucose,
enabling to control the postprandial blood glucose at a
reasonable level in a short period of time. More importantly,
the novorapid flexpen contains a lot of protein molecules;
rarely gives rise to hypoglycemia occurs during the application
and has fewer effects on the fetus with high security [16-18].
Therefore, as long as with correct drug use against infection,
novorapid flexpen turns out to have good effects in the
treatment of gestational diabetes, which sets the template for
the therapy of the disease and also provides a reference for the
future treatment of gestational diabetes mellitus [19,20].
In summary, the effect of treating gestational diabetes with
novorapid flexpen is significant. It brings a good control of the
blood glucose and greatly improves the treatment effect by
reducing the incidence of adverse pregnancy outcomes and
hypoglycemia, thus worthy of reference and adoption in
clinical practices.
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