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Background & aim: Rapid-acting insulin analogs, such as insulin aspart, are used 
in type 1 and type 2 diabetes in pregnancy, and are approved for using in 
gestational diabetes mellitus (GDM). Nevertheless, there is a dearth of studies to 
compare their effectiveness with regular insulin. This study, therefore, compared 
the efficacy of aspart (NovoRapid) and regular insulin in managing GDM and their 
effects on delivery outcomes. 
Methods: This retrospective record review was conducted on 150 pregnant 
women with GDM who were admitted to Shohada Tajrish Hospital, Tehran, Iran 
and managed with either insulin aspart or regular insulin (75 patients in each 
group). The primary outcomes were insulin dose, hypoglycemic episodes, length of 
hospitalization at the initiation of insulin therapy, length of insulin therapy, and 
rehospitalization frequency. The secondary outcomes were delivery type and 
neonatal outcomes. Data was extracted from patients’ medical records and 
analysed using Chi-square, Fisherʼs exact test, t-test, and Mann-Whitney U test. 
Results: Insulin dose and frequency of hypoglycemic episodes during the first 
hospitalization for the initiation of insulin therapy were significantly lower in the 
insulin aspart group. Also, the length of hospital stay and insulin therapy was 
significantly shorter in the insulin aspart group. In addition, the gestational age at 
delivery and frequency of normal vaginal delivery were significantly higher in the 
insulin aspart group. 
Conclusion: Considering insulin dose, frequency of hypoglycemic episodes as well 
as length of initial hospital stay, insulin aspart was more efficient than regular 
insulin in controlling blood glucose in patients with GDM. 
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Introduction
Gestational diabetes mellitus (GDM) is defined 

as the onset of hyperglycemia during pregnancy 
in a woman without a history of diabetes. The 
prevalence of this disease varies within the range 
of 1-20%, which is increasing consistent with 
increasing the prevalence of obesity and type 2 
diabetes (1). The GDM is associated with adverse 

maternal outcomes (e.g., pregnancy-induced 
hypertension, preeclampsia, eclampsia, 
polyhydramnios, and preterm delivery) and 
neonatal outcomes (e.g., macrosomia, birth 
trauma, shoulder dystocia, and hypoglycemia) (2, 
3); therefore, women with GDM are in a high-risk 
group (4). The results of some studies have 
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shown that post-meal glucose control in pregnant 
women with GDM improves maternal and 
neonatal outcomes, which is associated with the 
risk of macrosomia and embryo development (5, 
6). Therefore, it is of great importance to control 
blood glucose, especially post-meal glucose in 
patients with GDM. 

Diet therapy and daily exercise could control 
blood glucose in some patients; however, if 
therapeutic goals are not achieved with these 
methods, there will be a need for drug therapy 
using insulin or anti-hyperglycemic agents. 
Generally, the type and timing of insulin 
administration depend on fasting and post-meal 
glucose levels. In the past, regular and Neutral 
Protamine Hagedorn insulins were commonly 
used for the treatment of GDM. However, rapid-
acting insulin analogs are more favored than 
regular insulin in pregnancy, as they are 
associated with lower levels of hypoglycemia and 
may better control post-meal blood glucose (7, 8). 

Although the use of both insulin lispro and 
aspart during pregnancy is approved (9) and they 
are currently administered for pregnant women 
with type 1 and type 2 diabetes (10-13), a limited 
number of studies have compared them to 
regular insulin in terms of the effects on blood 
glucose and maternal and fetal outcomes in 
women with GDM (7, 8, 14-22). Despite the 
similarities between rapid-acting insulin analogs 
and regular insulin in GDM, it is required to carry 
out further studies to evaluate the differences. 
Therefore, the current study aimed to compare 
the efficacy of aspart (NovoRapid®) and regular 
insulin in controlling gestational diabetes and 
their effects on delivery outcomes. 

Materials and Methods 
In order to compare the efficacy of aspart 

(NovoRapid®) and regular insulin in controlling 
GDM and their effects on delivery outcomes, this 
retrospective study was conducted on 150 
women with GDM admitted to Shohada Tajrish 
Hospital in Tehran, Iran, in 2018 to initiate 
insulin therapy. With regard to the prevalence of 
macrosomia equal to 10% in the aspart insulin 
group and 15% in the regular insulin group (18) 
and values of α (0.05), β (0.2), P1 (0.15), and P2 
(0.1), the sample size was determined to be 150 
patients (75 subjects in each group) based on 
the following formula:  

 
The GDM was diagnosed based on the 

American Diabetes Association criteria (23). The 
patients with a history of pre-existing type 1 or 
2 diabetes mellitus or pregnancy-induced 
hypertension in the current pregnancy were 
excluded from the study. In a 6-month period, 
150 patients admitted for gestational diabetes 
were selected according to the inclusion and 
exclusion criteria, among whom 75 were treated 
with insulin aspart and another 75 subjects 
were treated with regular insulin. According to 
the hospital’s protocol of insulin administration 
for patients with GDM, insulin therapy was 
initiated with a low dose that increased until 
reaching a specified goal (fasting blood glucose 
[FBG] of < 5.3 mmol/L [95 mg/dL] and 1-hour 
post-meal glucose level of < 7.8 mmol/L [140 
mg/dL]). After the stabilization of the insulin 
dose for at least 2 days, the patients were 
discharged with the same insulin dose and 
taught how to use insulin at home. The present 
study was approved by the Ethics Committee of 
Shahid Beheshti University of Medical Sciences, 
Tehran, Iran (IR.SBMU.MSP.REC.1398.020). 

Using a form, the data were obtained for 
each patient medical record, including age, body 
mass index (BMI), history of hypertension, GDM 
or macrosomia in previous pregnancies, 
gravidity, parity, results of laboratory tests for 
the diagnosis of GDM (i.e., FBG, 1-hour post-
meal blood glucose level, and 2-hour blood 
glucose tolerance with 75 g of oral glucose), 
duration of treatment with dietary regimen and 
exercise, data collected on admission for the 
initiation of insulin therapy (i.e., gestational age, 
FBG, 1-hour post-meal blood glucose level, final 
insulin dose, incidence of hypoglycemic 
episodes during hospitalization, and length of 
hospital stay), overall duration of insulin 
therapy, rehospitalization, delivery 
characteristics (i.e., gestational age at delivery, 
type of delivery, and delivery status in terms of 
elective or emergency delivery), and neonatal 
characteristics (i.e., 5-minute Apgar score, 
gender, weight, and weight percentile). The 
primary outcomes of the study were insulin 
dose, hypoglycemic episodes, length of 
hospitalization at the initiation of insulin 
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therapy, length of insulin therapy, and 
rehospitalization frequency. The secondary 
outcomes were delivery and neonatal outcomes. 

The data were analyzed using SPSS software 
(version 25). The qualitative variables were 
described using frequency and percentage, and 
the quantitative variables were reported using 
mean and standard deviation or median and 
interquartile range (IQR). The Chi-square test, 
Fisherʼs exact test, independent samples t-test, 
and Mann-Whitney U test were used to compare 
the two groups of insulin aspart and regular 
insulin. A p-value of less than 0.05 was 
considered statistically significant. 

Results 
The mean age value of all the patients was 

31±6 years (range: of 22-43 years), and the 
mean BMI value of the participants was 26.6±4.1 
kg/m2. In previous pregnancies, 18 (12%), 44 
(29%), and 16 (11%) patients had hypertension, 
GDM, and macrosomia, respectively. In addition, 
45 (30%), 50 (33%), and 55 (37%) women were 
nulliparous, primiparous, and multiparous, 
respectively. There was no significant difference 
between the two groups in terms of age, BMI, 
history of hypertension, GDM, macrosomia, and 
pregnancy status (Table 1). 

The median (IQR) of gestational age at the 
time of diagnosis of GMD in all patients was 
reported as 22 weeks (range: 18-26 weeks). The 
median (IQR) of FBG at the time of diagnosis was 
88 mg/dL (range: 84-94 mg/dL), and the median 
(IQR) of 1-hour post-meal blood glucose was 

184.5 mg/dL (range: 180-190 mg/dL). 
Furthermore, the median (IQR) of 2-hour blood 
glucose tolerance was reported as 138 mg/dL 
(range: 129-144 mg/dL). There was no 
significant difference between the two groups in 
terms of gestational age at the time of diagnosis. 
The FBG and 2-hour blood glucose tolerance 
were significantly higher and the 1-hour post-
meal blood glucose level was significantly lower 
in the insulin aspart group than those reported 
for the regular insulin group (Table 2). 

In all the patients, the median (IQR) of the 
duration of non-pharmacological treatment since 
the time of diagnosis was 4 weeks (range: 2-6 
weeks). The median (IQR) of gestational age at 
the time of admission for the initiation of insulin 
therapy was 28 weeks (range: 22-33 weeks). At 
the aforementioned time, the median (IQR) of 
FBG in all the patients was 91 mg/dL (range: 90-
92 mg/dL), and the median (IQR) of 1-hour post-
meal blood glucose level was 113 mg/dL (range: 
110-115 mg/dL). In addition, the median (IQR) 
of insulin dose for all the subjects was 22 units 
(range: 14-31 units), and the median (IQR) of the 
duration of hospitalization was 6 days (range: 
4.5-7 days).  

During the hospitalization, 35 patients (23%) 
had hypoglycemic episodes. The median (IQR) of 
the overall duration of insulin therapy was 10.5 
weeks (range: 6-15 weeks), and 48 patients 
(32%) had a history of rehospitalization. 
 
 

Table 1. Comparison of patients’ characteristics between two groups 

 

Insulin Aspart 
group 

(n=75) 

Regular insulin 
group 

(n=75) 
P-value 

Age (year) 
Mean±standard deviation 

 
32±5 

 
30±6 

 
0.064* 

BMI (kg/m2) 
Mean±standard deviation 

 
27±4.3 

 
26.1±3.9 

 
0.165* 

History of hypertension 
n (%) 

9 (12) 9 (12) 1.000** 

History of GDM 
n (%) 

18 (24) 26 (35) 0.151** 

History of macrosomia 
n (%) 

11 (15) 5 (7) 0.113** 

Pregnancy status 
n (%) 

Nulliparous 22 (29) 23 (31) 

0.250** Primiparous 21 (28) 29 (38) 

Multiparous 32 (43) 23 (31) 
* Independent samples t-test; ** Chi-square test 
BMI: Body mass index; GDM: Gestational diabetes mellitus 
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Table 2. Comparison of patients’ characteristics at time of diagnosis of gestational diabetes mellitus and 
hospital stay for initiation of insulin therapy between two groups 

* Mann-Whitney U test; ** Chi-square test 
FBG: Fasting blood glucose; GA: Gestational age; GDM: Gestational diabetes mellitus 
Statistics presented as median (interquartile range) or frequency (%) 

In the aspart group, the duration of non-
pharmacological treatment was significantly 
lower; however, the gestational age at the time of 
admission for insulin therapy was significantly 
higher. In addition, FBG on admission was 
significantly higher in this group; nevertheless, 
1-hour post-meal blood glucose level was  

significantly lower. Insulin dose, duration of 
hospitalization, frequency of hypoglycemic 
episodes, and duration of insulin therapy after 
discharge were significantly lower in the aspart 
group. However, there was no significant 
difference between the two groups in terms of 
rehospitalization (Table 2). 

Table 3. Comparison of delivery characteristics between two groups 

 

Insulin aspart 
group 

(n=75) 

Regular insulin 
group 

(n=75) 
P-value* 

GA at delivery 
(week) 

≥37 16 (21%) 34 (45%) 
0.002 

≥38  59 (79%) 41 (55%) 
Delivery type Normal 55 (73%) 35 (47%) 

0.011 
Cesarean section 20 (27%) 40 (53%) 

Delivery status Elective 44 (59%) 36 (48%) 
0.190 

Emergency 31 (41%) 39 (52%) 
* Chi-square test 
GA: Gestational age 
Statistics presented as median (interquartile range) or frequency (%) 

The gestational age at delivery was 37 weeks 
or less in 50 patients (33%) and 38 weeks or 
more in 100 participants (67%). Among all the 
women, 95 (63%) and 55 (37%) patients 
underwent normal vaginal delivery and cesarean 
section. Delivery status was emergency in 70 
patients (47%) and elective in 80 subjects  

(53%). In the aspart group, the gestational age at 
delivery and frequency of normal vaginal 
delivery were significantly higher; however, 
there was no significant difference between the 
two groups in terms of delivery status (Table 3). 

Among all the newborns, 1 (1%), 6 (4%), and 
143 (95%) neonates were reported with 5-

 
Insulin aspart 

group 
(n=75) 

Regular 
insulin 
group 

(n=75) 

P-value 

At time of 
GDM diagnosis 

GA (week) 22 (18-28) 23 (18-23) 0.433* 

FBG (mg/dL) 92 (86-96) 85 (82-90) <0.001* 

1-hour post-meal glucose level (mg/dL) 182 (178-187) 188 (182-
191) 

<0.001* 

2-hour blood glucose tolerance 
(mg/dL) 

140 (130-149) 134 (129-
140) 

0.004* 

At time of 
hospitalization 
for initiation 
of insulin 
therapy 

Non-pharmacological treatment (week) 4 (2-7) 3 (2-5) 0.013* 

GA (week) 28 (24-33) 26 (20-30) 0.010* 

FBG (mg/dL) 92 (91-94) 90 (89-91) <0.001* 

1-hour post-meal glucose level (mg/dL) 110 (109-112) 115 (114-
117) 

<0.001* 

Insulin dose (unit) 18 (13-31) 24 (19-36) 0.005* 

Hypoglycemic episodes 8 (11%) 27 (36%) <0.001** 

Length of hospital stay (day) 5 (4-6) 7 (6-7) <0.001* 

Follow-up Length of insulin therapy (week) 9 (5-14) 11 (7-18) 0.031* 

Rehospitalization 22 (29%) 26 (35%) 0.484** 
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minute Apgar scores of 7, 8, and 9, respectively. 
Moreover, 85 (57%) and 65 (43%) newborns 
were male and female, respectively. In addition, 
no anomalies were observed among the 
neonates. The median (IQR) of the weight of 
neonates at birth was 3,500 g (range: 3,326-

3,700 g). Furthermore, 101 newborns (67%) had 
appropriate weight for gestational age, and 49 
neonates (33%) were large for gestational age. 
There was no significant difference between the 
two groups in terms of the neonatal 
characteristics (Table 4). 

Table 4. Comparison of neonatal characteristics between two groups 

 
Insulin aspart group 

(n=75) 

Regular insulin 
group 

(n=75) 
P-value 

5-minute Apgar score 7 0 (0%) 1 (1%) 

0.209* 8 5 (7%) 1 (1%) 

9 70 (93%) 73 (97%) 

Neonate gender Male 46 (61%) 39 (52%) 
0.249** 

Female 29 (39%) 36 (48%) 

Neonatal weight (g) 3500 (3350-3690) 3510 (3300-3710) 0.939*** 

Weight percentile AGA 46 (61%) 39 (52%) 
0.223** 

LGA 29 (39%) 36 (48%) 

* Fisherʼs exact test; ** Chi-square test; *** Mann-Whitney U test 
AGA: Appropriate for gestational age; LGA: Large for gestational age 
Statistics presented as median (interquartile range) or frequency (%) 

Discussion 
The results of this study showed that the 

insulin dose required to control blood glucose, 
frequency of hypoglycemic episodes during 
hospitalization, and length of hospital stay were 
lower in the insulin aspart group than those 
reported for the regular insulin group. Moreover, 
the duration of insulin therapy after discharge 
was lower in the insulin aspart group. In 
addition, the gestational age at delivery and 
frequency of normal vaginal delivery were 
higher in the insulin aspart group; however, 
there was no significant difference between the 
two groups in terms of delivery status. On the 
other hand, there was no significant difference 
between the two groups regarding neonatal 
weight and weight percentile. 

When the blood glucose level in patients with 
GDM is not controlled by diet and exercise, it 
becomes necessary to start drug treatment, and 
insulin is the best choice under such conditions. 
Typically, regular insulin is used to control blood 
glucose. However, several studies have shown 
that rapid-acting insulin analogs can also be 
effective in controlling blood glucose and in 
some cases have better results than regular 
insulin.  

Pettitt et al. in 2003 studied GDM patients 
with no response to diet, and for the first time  

 
they reported that the use of both insulin aspart 
and regular human insulin after a standard meal 
could increase insulin levels and reduce glucose 
and peptide C levels. In addition, they reported 
that insulin aspart was more effective than 
regular insulin in controlling post-meal glucose 
due to higher insulin peak and lower demand for 
endogenous insulin secretion (8). However, they 
only studied the short-term effects (up to 4 h) of 
a single dose of aspart and insulin in 2 
consecutive days (8).  

In another clinical trial study carried out on 
27 women with GDM in 2007, it was observed 
that insulin aspart was more effective than 
human insulin in the reduction of postprandial 
glucose concentrations. It was also demonstrated 
that the injection of insulin aspart 5 min before 
meals was more convenient for patients than the 
injection of human insulin 30 min before meals. 
As a result, the safety and efficacy of insulin 
aspart were reported in comparison to those of 
regular insulin (14). Although the 
aforementioned study was a randomized clinical 
trial and lasted since the diagnosis of GDM up to 
6 weeks postpartum, only 27 patients were 
studied (14 and 13 participants in the aspart and 
regular insulin groups, respectively). 

A clinical trial was carried out by Cianni et al. 
in 2007 on 96 patients with GDM whose 1-hour 
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post-meal glucose level was not controlled by 
diet. Cianni et al. reported that the use of rapid-
acting insulin analogs, such as aspart and lispro, 
was reported with better post-meal glucose 
levels, compared to the use of human insulin 
(15). As Cianni et al. themselves have pointed 
out, their study was conducted on a small 
population with a lack of adequate statistical 
power (15).  

In 2010, Balaji et al. reported that the use of 
insulin aspart was safe in 76 women with GDM 
and more convenient for pregnant subjects. In 
the aforementioned study, the neonatal 
outcomes of insulin aspart were also comparable 
to those of human insulin (16). In another study 
carried out by Balaji et al. in 2012 on 323 women 
with GDM, it was reported that insulin aspart 
could be associated with better control of 
glucose levels (17). Both studies used premixed 
insulin aspart, containing 30% aspart and 70% 
intermediate-acting human insulin. 

In a clinical trial study performed by 
Deepaklal et al. in 2015, no significant difference 
was observed between patients with GDM and 
pre-existing diabetes receiving insulin aspart in 
terms of macrosomia and hypoglycemic 
episodes. As a result, Deepaklal et al. concluded 
that the use of insulin aspart is safe in 
pregnancy; however, they suggested that it is 
required to carry out further studies in this 
regard (18) due to no comparison of insulin 
aspart to regular insulin.  

You et al. in a retrospective study in 2016 
compared pregnancy and neonatal outcomes in 
197 pregnant women receiving regular or rapid-
acting insulin analogs. They reported that rapid-
acting insulin analogs were similar to regular 
insulin in terms of their efficacy in controlling 
blood glucose and effects on pregnancy and 
neonatal outcomes; however, considering 
patient comfort, insulin analogues may be 
regarded as better options during pregnancy 
(19). The results of the current study also 
confirmed that there were no significant 
differences in pregnancy and neonatal outcomes 
between the two groups; nevertheless, the 
findings of the present study showed that the 
required dose of insulin, length of initial hospital 
stay for treatment, and hypoglycemic episodes in 
the insulin aspart group were lower than those 
reported for the regular insulin group. 

Recently, in a review study carried out by 
Toledano et al. in 2018, it is recommended to use 
rapid-acting aspart and lispro insulins for the 
treatment of hyperglycemia in pregnancy 
because they could decrease the risk of 
hypoglycemia. However, it has been suggested to 
perform further studies to examine the efficacy 
and safety of aspart and lispro insulins (24). The 
results of the current study confirmed the results 
of previous studies and showed that the dose of 
insulin aspart and length of hospital stay before 
reaching the desired blood glucose level were 
lower in patients receiving insulin aspart, 
compared to those reported for regular insulin. 
Moreover, the frequency of hypoglycemic 
episodes during hospitalization and duration of 
treatment with insulin aspart after initial 
discharge were also lower. Concerning 
pregnancy outcomes, the gestational age at 
delivery and frequency of normal vaginal 
delivery were higher in the insulin aspart group. 
There was no significant difference between the 
two groups in terms of neonatal outcomes. 

With regard to the mechanism of action, due 
to changes in the structure of fast-acting insulin 
analogs preventing self-binding, they undergo 
different pharmacokinetic changes. Therefore, 
their concentration can be maximized twice 
faster than that of regular insulin (12, 13), 
resulting in a more rapid effect (15 min vs. 30 
min), taking less time to reach their maximum 
effect (2-5 h vs. 7-8 h), and accelerating the 
control of post-meal glucose level, which is also 
more convenient for patients (10, 11, 13).  

Finally, it can be concluded that in line with 
the results of previous studies, the current study 
also demonstrated that rapid-acting insulin 
aspart had favorable effects on glycemic control 
in patients with GDM, with no maternal and 
neonatal adverse outcomes. Therefore, the use of 
insulin aspart in GDM can be safe. However, with 
the consideration of the sample sizes of the 
present study and other studies in this field, it is 
required to perform multi-center clinical trials 
with a larger sample size to assess maternal, 
fetal, and neonatal outcomes in patients with 
GDM using rapid-acting insulin analogs. In 
addition, the present study was a retrospective 
study with some limitations, such as incomplete 
records (e.g., a lack of Hemoglobin A1c test) or 
impossibility to study confounding factors (e.g., 
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diet). 

Conclusion 
The findings of the current study 

demonstrated that insulin aspart had better 
control over gestational diabetes than regular 
insulin without adversely affecting maternal 
and neonatal characteristics. Therefore, insulin 
aspart can be used in order to control 
gestational diabetes. 

Acknowledgements 
The authors would like to extend his 

deepest gratitude toward all mothers who 
kindly participated in this study. 

Conflicts of interest 
Authors declared no conflicts of interest. 

References  
1. Bevier WC, Jovanovic-Peterson L, Peterson CM. 

Pancreatic Disorders of Pregnancy: Diagnosis, 
Management, and Outcome of Gestational 
Diabetes. Endocrinology and Metabolism Clinics 
of North America. 1995; 24(1): 103-38.  

2. Kjos SL, Buchanan TA. Gestational Diabetes 
Mellitus. New England Journal of Medicine. 1999; 
341(23): 1749-56. 

3. HAPO Study Cooperative Research Group, 
Metzger BE, Lowe LP, Dyer AR, Trimble ER, 
Chaovarindr U, et al. Hyperglycemia and adverse 
pregnancy outcomes. The New England journal of 
medicine. 2008; 358(19): 1991-2002. 

4. Mcgrath RT, Gunton JE, Hocking SL, Glastras SJ, 
Fulcher GR. Women with type 2 diabetes in 
pregnancy remain a high-risk group. Minerva 
endocrinologica. 2018; 43(2) :224. 

5. de Veciana M, Major CA, Morgan MA, Asrat T, 
Toohey JS, Lien JM, et al. Postprandial versus 
Preprandial Blood Glucose Monitoring in Women 
with Gestational Diabetes Mellitus Requiring 
Insulin Therapy. New England Journal of 
Medicine. 1995; 333(19): 1237-41. 

6. Manderson JG, Patterson CC, Hadden DR, Traub 
AI, Ennis C, McCance DR. Preprandial versus 
postprandial blood glucose monitoring in type 1 
diabetic pregnancy: a randomized controlled 
clinical trial. American journal of obstetrics and 
gynecology. 2003; 189(2): 507-12. 

7. Mecacci F, Carignani L, Cioni R, Bartoli E, Parretti 
E, La Torre P, et al. Maternal metabolic control 
and perinatal outcome in women with gestational 
diabetes treated with regular or lispro insulin: 
comparison with non-diabetic pregnant women. 
European Journal of Obstetrics & Gynecology and 
Reproductive Biology. 2003; 111(1) :19-24. 

8. Pettitt DJ, Ospina P, Kolaczynski JW, Jovanovic L. 
Comparison of an Insulin Analog, Insulin Aspart, 
and Regular Human Insulin With No Insulin in 
Gestational Diabetes Mellitus. Diabetes Care. 
2003; 26(1): 183-6. 

9. Blumer I, Hadar E, Hadden DR, Jovanovič L, 
Mestman JH, Murad MH, et al. Diabetes and 
Pregnancy: An Endocrine Society Clinical Practice 
Guideline. The Journal of Clinical Endocrinology & 
Metabolism. 2013; 98(11): 4227-49. 

10. Carr KJ, Lindow SW, Masson EA. The potential for 
the use of insulin lispro in pregnancy complicated 
by diabetes. The Journal of Maternal-Fetal & 
Neonatal Medicine. 2006; 19(6): 323-9. 

11. Carr KJ, Lindow SW, Masson EA. The potential for 
the use of insulin lispro in pregnancy complicated 
by diabetes. The Journal of Maternal-Fetal & 
Neonatal Medicine. 2006; 19(6): 323-9. 

12. Gamson K, Chia S, Jovanovic L. The safety and 
efficacy of insulin analogs in pregnancy. The 
Journal of Maternal-Fetal & Neonatal Medicine. 
2004; 15(1): 26-34. 

13. Lambert K, Holt R. The use of insulin analogues in 
pregnancy. Diabetes, Obesity and Metabolism. 
2013; 15(10): 888-900. 

14. Pettitt D, Ospina P, Howard C, Zisser H, Jovanovic 
L. Efficacy, safety and lack of immunogenicity of 
insulin aspart compared with regular human 
insulin for women with gestational diabetes 
mellitus. Diabetic Medicine. 2007; 24(10): 1129-
35. 

15. Di Cianni G, Volpe L, Ghio A, Lencioni C, Cuccuru I, 
Benzi L, et al. Maternal metabolic control and 
perinatal outcome in women with gestational 
diabetes mellitus treated with lispro or aspart 
insulin: comparison with regular insulin. Diabetes 
Care. 2007; 30(4): e11-e. 

16. Balaji V, Balaji MS, Alexander C, Ashalata S, Sheela 
Suganthi R, Suresh S, et al. Premixed insulin 
aspart 30 (Biasp 30) vs. premixedhuman insulin 
30 (BHI 30) in gestational diabetes mellitus--a 
pilot study. The Journal of the Association of 
Physicians of India. 2010; 58: 99-101. 

17. Balaji V, Balaji MS, Alexander C, Srinivasan A, 
Suganthi SR, Thiyagarajah A, et al. Premixed 
insulin aspart 30 (BIAsp 30) versus premixed 
human insulin 30 (BHI 30) in gestational diabetes 
mellitus: a randomized open-label controlled 
study. Gynecological endocrinology. 2012; 28(7): 
529-32. 

18. Deepaklal MC, Joseph K, Rekha K, Nandita T. 
Insulin aspart in patients with gestational 
diabetes mellitus and pregestational diabetes 
mellitus. Indian journal of endocrinology and 
metabolism. 2015; 19(5): 658-62. 

19. You JY, Choi SJ, Roh CR, Kim JH, Oh SY. Pregnancy 
and Neonatal Outcomes in Gestational Diabetes 



 
  
 Pooransari P et al.                                                                                                                      Comparison of the Efficacy of Aspart and Regular Insulin in GDM 

 

2572  J Midwifery Reprod Health. 2021; 9(1):2565-2572. 

JMRH 

Treated with Regular Insulin or Fast-Acting 
Insulin Analogues. Gynecologic and obstetric 
investigation. 2016; 81(3): 232-7. 

20. Bhattacharyya A, Brown S, Hughes S, Vice P. 
Insulin lispro and regular insulin in pregnancy. 
QJM. 2001; 94(5): 255-60. 

21. Aydın Y, Berker D, Direktör N, Ustün İ, Tütüncü 
YA, Işık S, et al. Is insulin lispro safe in pregnant 
women: Does it cause any adverse outcomes on 
infants or mothers? diabetes research and clinical 
practice. 2008; 80(3): 444-8. 

22. Jovanovic L, Ilic S, Pettitt DJ, Hugo K, Gutierrez M, 
Bowsher RR, et al. Metabolic and immunologic 
effects of insulin lispro in gestational diabetes. 
Diabetes Care. 1999; 22(9): 1422-7. 

23. American Diabetes Association. Classification and 
Diagnosis of Diabetes. Diabetes Care. 2017; 
40(Suppl 1): S11-S24. 

24. Toledano Y, Hadar E, Hod M. Pharmacotherapy for 
hyperglycemia in pregnancy - The new insulins. 
Diabetes Research and Clinical Practice. 2018; 
145: 59-66. 

 


