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ABSTRACT

Introduction: Administration of antenatal 
corticosteroids (ACS) between 24 and 36 weeks of 
gestation is recommended to pregnant women at risk 
of preterm delivery to decrease the risk of respiratory 
distress syndrome, intra-ventricular hemorrhage and 
neonatal death. However, it may worsen glycemic 
profile primarily in those with gestational diabetes 
mellitus (GDM).
Objective: To determine the effects of ACS on 
maternal glycemia in Filipino women with GDM and 
to analyze the factors associated with insulin use or 
increased insulin requirement.
Methodology: A retrospective study of the 
medical records of Filipino women with GDM 
who were admitted and received ACS treatment 
(betamethasone) between 24- and 36-weeks age 
of gestation (AOG) for fetal lung maturity from 
2017-2019. Clinical characteristics (age, parity, 
completed ACS dose, AOG at ACS administration 
and mode of delivery) and glycemic control were 
retrieved and compared before and after ACS 

treatment. Data collection began the day or on the 
day before steroids were given and continued until 
discharge or delivery.
Results: Included were 42 pregnant women with 
GDM. Of these, 28 women with GDM were treated 
by diet alone (Group A) while 14 women with GDM 
were started on insulin in addition to diet (Group 
B). After betamethasone therapy was initiated, 
only three (Group A1; n=3/28) patients had good 
glycemic control with diet alone and the rest were 
given insulin treatment (Group A2; n=25/28). In 
this subpopulation of Group A2, insulin requirement 
within 24 hours after ACS was at 0.3 units per kg 
of body weight. There was a steady increase with 
maximum requirement observed on day 4 and 
decreased thereafter to 0.33 units per kg of body 
weight on day 5. For GDM women in Group B, 
only three maintained their insulin dose (Group B1; 
n=3/14) while 11 (Group B2; n=11/14) women 
with GDM previously on insulin, required further 
increase in insulin from day 1-2 reaching 140% 
increase in insulin dose on day 2. Thereafter, there 
was a gradual decrease of insulin dose almost 
returning to initial dose on day 5.

Insulin initiation was observed among GDM diet-
controlled mothers (Group A) who were given ACS 
therapy at ≥31 weeks age of gestation. Age, parity, 
family history of diabetes and mode of delivery 
did not have significant effects on insulin use nor 
increased insulin requirement. Fasting capillary 
glucose (FCG) and one-hour post-prandial capillary 
glucose (PPCG) were elevated within 24 hours after 
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administration of corticosteroid (betamethasone) 
in 60%-70% of our population. The FCG values 
remained elevated on day 2-3 in about 70% of 
patients. While the first hour PPCG was elevated in 
85% of patients on day 2 and remained elevated in 
70% of women on day 3-4, it reached 53% on day 
5. Insulin requirement among Group B2 reached to 
140% increase in insulin dose on day 2 followed by 
a gradual decrease of insulin dose almost returning 
to initial dose on day 5.
Conclusion: ACS administration caused maternal 
hyperglycemia in Filipino women with GDM during 
the first 24 hours and lasting up to five days. Both 
fasting glucose and post-prandial glucose were 
elevated, hence intensified monitoring of maternal 
glucose levels and temporary addition or increase of 
insulin doses may be necessary. The timing (≥31 weeks 
AOG) of administration of ACS on GDM women was 
associated with subsequent insulin initiation but only 
on patients initially controlled on diet alone.

INTRODUCTION:

The American Congress of Obstetricians 
and Gynecologists (ACOG) recommends the 
administration of antenatal steroids to patients at 
risk of preterm delivery between 24- and 36-weeks 
age of gestation. The recommendation is based 
on its benefit in decreasing the risk of respiratory 
distress syndrome, intraventricular hemorrhage and 
neonatal death.[1-3] In women with diabetes, this 
need is even more pronounced. Antenatal women 
with diabetes are at higher risk of experiencing 
various obstetric and medical complications. Fetal 
lung maturity is delayed in pregnancies where 
euglycemia is not achieved. These facts imply that 
antenatal corticosteroids (ACS) may be required to 
improve neonatal survival in preterm pregnancies 
complicated by diabetes. Women with gestational 
diabetes were more likely (odds ratio 1.21; 95% 
confidence interval 1.05-1.40) to receive ACS in a 
study conducted in British Columbia, Canada.[4]

The Fifth International Workshop Conference 
on Gestational Diabetes Mellitus (2007) 
recommendation acknowledges that the frequency 
of preterm delivery is higher in women with 
untreated gestational diabetes mellitus (GDM). It 
recommends following normal indications for the 

use of ACS, albeit with “intensified monitoring of 
maternal glucose levels” and “temporary addition 
or increase of insulin doses”.[5] Furthermore, the 
National Institute of Health and Clinical Excellence 
(NICE) published clinical guideline for diabetes in 
pregnancy that states that diabetes should not be 
considered a contra-indication to ACS.[6]

Steroid use should warrant more aggressive 
screening for GDM, above and beyond 
routine recommendations.[7] Antenatal steroid 
administration may worsen glycemic profile primarily 
in those with overt diabetes mellitus or GDM through 
its overall diabetogenic effects. This drug with all its 
benefit on the fetus poses a challenge in keeping 
maternal blood glucose within desired levels to 
prevent complications of maternal hyperglycemia. 
For this reason, patients are closely monitored for 
changes in blood glucose after ACS administration.
[8]

The conventional ACS regimes: Betamethasone 
12 mg IM q24h x 2 doses or dexamethasone 6 
mg IM q12h x 4 doses can be used in diabetes. 
The increased risk of GDM receiving long-term 
glucocorticoid therapy is well-known.[9,10] The 
effect of a few doses of corticosteroids on glucose 
metabolism is less documented, especially in a 
cohort of persons already at high risk of glucose 
intolerance. In general, the glycemic effect of steroids 
begins about 12 hours after the first dose and lasts 
up to 5 days.[11]

The ideal frequency of monitoring in antenatal 
women with diabetes is a 7-point profile, including 
three pre-meal estimations, three post-meal 
estimations and a 3 am value. This is concordant 
with recommendations for routine management of 
GDM.[5]

Previous studies have demonstrated time-
dependent changes of maternal hyperglycemia and 
insulin requirement during ACS therapy in women 
with gestational diabetes.[12] The time-dependent 
changes were due to the corticosteroid’s duration of 
action. Three subsets of patients were observed. The 
first subset continued to have glucose control with 
diet alone, the second subset required insulin during 
the time dependent maternal glycemic changes 
brought by ACS therapy, and a third subset will 
require insulin beyond the time dependent maternal 
glycemic changes.
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A few studies looked into the association 
between ACS administration and GDM mothers. 
An observational study done by Kakoulidis, et al, 
at Elena Venizelou General and Maternity Hospital, 
Athens, Greece on pregnant women with GDM 
given antenatal steroid therapy noticed a significant 
need for insulin treatment within the group of 
women on medical nutrition therapy (MNT) and 
an increase in insulin dose of 61.4%.[13] It was 
closely related to steroid dosage, maternal age, 
and gestational age. In a study by Ramirez-Torres, 
patients with GDM who were treated by diet alone 
required insulin de novo in 40% of cases, while 
those already on insulin needed an increase of 39% 
to 112% in daily insulin dose.[14] The greatest 
changes occurred on the second, third and fourth 
day after ACS therapy. This finding highlights the 
need for regular glycemic monitoring during this 
period and a proactive increase in insulin doses, 
if clinically indicated. However, it failed to present 
any relationship between maternal characteristics 
and glycemic changes. Data on these studies were 
done among Caucasians with different genotype 
and phenotypic characteristics from Asians.

Medical nutrition therapy should be reinforced 
in all patients receiving ACS, irrespective of prior 
glycemic status. High calorie foods should be 
avoided for up to five days after ACS administration.

Insulin therapy may be required for a short period, 
after ACS therapy, in women who were previously 
well controlled on medical nutrition therapy. In 
patients already on insulin, an increase in dosage 
or a change in insulin regime may be necessary. If 
glycemic control is not achieved by increasing the 
dose of insulin by 20%-30%, it may be advisable to 
increase the number of injections per day. This can be 
done by adding rapid-acting insulin by substituting 
pre-mixed insulin with rapid-acting insulin or by 
changing basal insulin to pre-mixed or basal bolus 
regime. In rare cases, intravenous insulin may be 
needed to achieve glycemic control.[15]

Indications for intravenous insulin include 
ketoacidosis, highly uncontrolled glycemia not 
responding to subcutaneous insulin, and fetal or 
maternal distress deemed due to hyperglycemia.

There is paucity of local data on the factors 
associated with ACS use and maternal glucose status.

Given this information, this study was conceived 
to identify and analyze the factors associated with 
consequent insulin usage after ACS administration in 

GDM patients. It will help determine the population 
who would benefit with proactive insulin therapy.

Objectives

To determine the effects of ACS treatment on the 
glycemia of Filipino women with GDM; to analyze the 
factors associated with insulin use or increase insulin 
requirements after ACS administration among GDM 
patients and to compare the demographic, clinical 
features, glycemic monitoring and management 
between GDM mothers on medical nutrition therapy 
(diet alone) versus medical nutrition therapy and 
insulin (diet + insulin) prior to ACS administration.

Research Design

This is a retrospective, analytical study. The 
diagnosis of GDM was based on American diabetes 
Association (ADA).[17]

Study Population

The study included 64 pregnant women with 
GDM given ACS therapy. All were admitted at the 
University of Santo Tomas Hospital from January 
2017 to December 2019. An indication for ACS 
administration was decided by the attending 
obstetrician.

The inclusion criteria was pregnant women who 
fulfilled the following criteria: admitted at University 
of Santo Tomas Hospital; 18 years old and above; 
diagnosed case of GDM and who had ACS drug 
between 24 to 36 weeks age of gestation for 
pregnancies at risk for pre-term delivery. Excluded 
were pregnant women with: chronic exposure to 
steroid therapy for treatment of other maternal 
conditions (bronchial asthma, allergies, idiopathic 
thrombocytopenic purpura (ITP) or other autoimmune 
conditions); termination of pregnancy within 12 
hours after ACS administration; and incomplete 
data for review.

METHODOLOGY:

This is a retrospective analytical study of pregnant 
women diagnosed with GDM, admitted at 
UST Hospital and who received ACS treatment 
(betamethasone) between 24-36 weeks AOG for 
fetal lung maturity. ACS was primarily given for 



1535Factors Associated with Insulin Usage in Patients with Gestational Diabetes Mellitus

pregnancies at risk for premature delivery at the 
discretion of the attending obstetrician. GDM was 
diagnosed using 75-g oral glucose tolerance test.

Data were retrieved by review of medical charts 
and records at USTH from January 2017 to December 
2019. There were 64 GDM patients admitted for 
ACS. Twenty-two subjects were excluded (2 were 
below 18 years of age, 3 had chronic steroid use, 6 
delivered less than 12 hours after administration of 
ACS and 11 had incomplete data for review). Thus, 
only 42 patients were included for analysis.

The study population was categorized into two 
groups in reference to GDM management before the 
administration of ACS: GDM on diet alone (Group 
A) and (Group B), requiring insulin treatment. 
Data recorded included: maternal age, gestational 
age, family history of DM, diagnosis of GDM on 
previous pregnancy, indication for steroids, steroid 
use, and dose, tocolysis, laboratory values used in 
the diagnosis of GDM (FBS, first and second hour 
75-g oral glucose tolerance test (OGTT)) and fasting 
capillary glucose (FCG) and one-hour post-prandial 
capillary glucose (PPCG) levels. Doses of insulin if 

given were recorded. Data collection began the 
day before steroids were given and continued until 
discharge or delivery.

All women received dietary treatment with or 
without insulin therapy to achieve a goal of fasting 
glucose <95 mg/dL and 1-hour post-prandial glucose 
of <140 mg/dL. Capillary blood glucose levels were 
monitored every 4 to 6 hours during their hospital 
stay. The mean duration of observation was five days.

Statistical Method

Data were analyzed using statistical software. 
Descriptive statistics included mean, standard 
deviation, frequency and percentage. In order 
to check for the association between factors and 
outcomes we performed univariate analysis on 
each factor. Continuous variables were changed to 
categorical. The frequencies between groups were 
compared and statistical significance tested using 
Fisher’s Exact. A p-value ≤0.05 was considered 
statistically significant. As the observations were too 
few, a multivariate analysis was foregone.
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RESULTS

Forty-two patients met the study criteria: upon 
enrollment, 28 were initially controlled on DIET alone 
(Group A) and 14 were already on insulin (Group 
B). Among Group A participants, 25/28 required 
insulin for glucose control (Group A2) after steroid 
administration. Under Group B, 11/14 required 
increase in insulin dose after steroid administration 
(Group B2). Indications leading to admission and 
steroid administration represent relatively common 
complications of pregnancy (Table 1).

 The mean age of presentation was 32 years 
old (±6) (Table 2). About a half of the population 
had a first degree relative diagnosed with diabetes 
mellitus (46% and 64% in Group A and Group B, 
respectively). Frequency of completed steroid dose 
of 24 mg betamethasone was comparable to both 
groups (82% and 86%). FBS and first- hour 75-g 
OGTT was elevated in a greater percentage in Group 
B while second hour 75-g OGTT was comparable to 
both groups (Table 3).

 Figure 1 displays the percentage of population 
with abnormal fasting and 1-hour post capillary 
glucose after steroid administration. An elevated FCG 
was ≥95 mg/dL and elevated one-hour PPCG was 
≥140 mg/dL. The day the first dose of corticosteroid 
was administered was designated as day 1 (D1). 
Steroids were given on D1 and D2. FCG and one-
hour PPCG were both elevated within 24 hours after 
administration of corticosteroid (betamethasone) in 
60%-70% of the population. On day 2-3, the FCG 
values remained elevated in about 70%. Thereafter, 
there was a steady decrease to about 30%. The 
one-hour PPCG was elevated in 85% on day 2 and 
remained elevated in 70% of women on day 3-4 
and reached 53% on day 5. It also showed that 
FCG tends to return to normal values faster that 
PPCG after administration of betamethasone.

Table 4 presents the population who were 
controlled on DIET alone upon enrollment (Group A) 
and subcategorized into two groups according to the 
method of glycemic management after administration 
of ACS: 1) GDM women who remained euglycemic 
with diet alone (Group A1) and 2) GDM women 
on diet previously but now required insulin treatment 
for euglycemia (Group A2). Comparison of their 
profile was done and statistical significance was 
determined using the Fisher’s exact test. A p-value of 
<0.05 was conclusive to be statistically significant.

Among the maternal factors associated, it 
was only the AOG upon ACS administration that 
reached statistical significance. GDM women who 
were given steroid at 31 weeks AOG or later were 
associated with subsequent need for insulin treatment 
(p = 0.03) for glycemic control. In terms of maternal 
outcome, those who had good glucose control and 
maintained on diet alone were more likely to deliver 
through normal spontaneous delivery (NSD) (67%). 
However, it was not statistically significant.

Figure 2 demonstrates the insulin requirement 
needed to maintain glucose control. Average insulin 
per kg body weight was computed. The day the 
first dose of corticosteroid was administered was 
designated as day 1 (D1). Steroids were given on 
day 1 and day 2. Insulin requirement within 24 
hours after steroid was at 0.3 units/kBW. There 
was a steady increase with maximum requirement 
observed on day 4 and decreased thereafter to 
0.33 units/kBW on day 5.

Table 1. Indication for corticosteroid administration to 
promote fetal lung maturity.

 Number (n=42) Percentage

Preterm Labor 24 57%

Pre-Eclampsia 10 24%

PPROM 5 12%

Placental Abruption 2 5%

Oligohydramnios 1 2%

Table 2. Demographic profiles of patients with GDM 
admitted for antenatal corticosteroid administration grouped 
according to method of glycemic management upon 
enrollment (n=42).

 DIET (Group A)
n = 28

DIET + INSULIN 
(Group B)

n = 14

Age (years) 32 ± 6 32 ± 6

Obstetrical History   

Primigravida 4 (14) 3 (21)

History of Stillbirth 4 (14) 5 (36)

History of Preterm 
Delivery

5 (18) 4 (29)

Gestational HTN 5 (18) 3 (21)

Family History of DM 13 (46) 9 (64)

Past Medical History 
of GDM

6 (21) 8 (57)
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Of the 33% (n=14) of patients enrolled under 
the DIET + INSULIN (Group B) insulin dose was 
maintained in only 3 (Group B) patients and insulin 
was increased further in 11 (Group B2) patients 
(Table 5). Results showed that none of the maternal risk 
factors have significant association with increased 
insulin requirement after administration of steroid. 
An increase in insulin requirement was seen in all 
GDM women with a history of stillbirth and preterm 
delivery. Primigravid GDM women were more likely 
to be maintained on their insulin requirement even 
after steroid administration. However, both did not 
reach statistical significance.

Increase in insulin pattern from baseline prior to 
steroid administration is presented in Figure 3. There 
was a steep rise of insulin requirement from day 1-2 
reaching to 140% increase in insulin dose on day 2. 
Thereafter, there was a gradual decrease of insulin 
dose almost returning to the original dose at 20% 
on day 5.

DISCUSSION:

Our study demonstrated that hyperglycemia as a 
side effect of ACS administration was seen in the 
majority of subjects, regardless if they were initially 
controlled on medical nutrition therapy alone or with 
insulin therapy. The duration of hyperglycemia was 
at 3-5 days post steroid administration.

A proactive approach to insulin dose modification 
may control hyperglycemia after ACS and 
avoid deleterious effects to both the mother and 
fetus. An increase in dose of 16% to 40% has 
been recommended in two studies.[17,18] In 
this approach, adjustment is done shortly after 
glucocorticoid treatment for fetal lung maturation 
in diabetic women prevents severe dysregulation of 
metabolic control.

The only factor associated with insulin usage in our 
study is gestational age at steroid administration on 
those who were diet controlled upon enrollment. The 

Table 3. FBS and 75-gm OGTT values used in diagnosis of GDM taken at 24-28 weeks AOG (n=42)

 DIET (Group A)
n = 28

DIET+INSULIN (Group B)
n = 14

FBS (mg/dL) 89.46 ± 9.54 97.54 ± 11.47

Elevated FBS (≥92 mg/dL) 12 (43) 10 (71)

75 g OGTT First Hour (mg/dL) 171.39 ± 16.48 186.90 ± 18.82

Elevated First Hour (≥180 mg/dL) 8 (29) 8 (57)

75 g OGTT Second Hour (mg/dL) 161.07 ± 16.15 158.86 ± 26.29

Elevated Second Hour (≥153 mg/dL) 22 (79) 10 (71)

Frequency of Abnormal OGTT result   

0 06 (21) 02 (14)

1 14 (50) 06 (43)

2 08 (29) 06 (43)

Figure 1. Percentage with elevated FCG and at least one abnormal one-hour PPCG



1538 Factors Associated with Insulin Usage in Patients with Gestational Diabetes Mellitus

later the betamethasone was administered in a GDM 
mother, the higher was her risk to require insulin. This 
finding is consistent with one of the pathophysiologic 
mechanisms of GDM. As explained earlier, 
pregnancy induces a state of insulin resistance. One 
of its mechanisms of insulin resistance in GDM is the 
progressive increase in counter-regulatory hormones.
[19] The hormones include placental growth 
hormone (GH), glucocorticoid cortisol, progesterone 
and inflammatory cytokine TNF. TNF impairs insulin 
signaling by diminishing insulin receptor tyrosine 
kinase activity and also suppression of adiponectin, 
the endogenous insulin-sensitizing hormone. 
Altinova, et al., supported this hypothesis by 
investigating levels of adiponectin and TNF and their 

association with GDM.[20] Therefore, the increase 
in counter-regulatory hormones as pregnancy 
progresses in addition to maternal metabolic effects 
of administered steroid intensifies insulin resistance in 
GDM. As a consequence, maternal hyperglycemia 
becomes worse explaining the subsequent need of 
insulin for blood glucose control.

On the other hand, this association was not seen 
in Group B (diet + insulin). This may be due to the 
fact that insulin was already part of the management. 
The presence of insulin attenuates the increase in 
maternal hyperglycemia as a result of steroid use in 
this group.

There have been no other studies to the best of 
our knowledge that looked into the association of 

Table 4. Association of factors among GDM on diet (Group A) on antenatal corticosteroid therapy in insulin initiation 
(n = 28).

 DIET (GroupA1)
n = 3

DIET + INSULIN (GroupA2)
n = 25

p-value

Age groups    

<25 0 (0) 2 (8) 1.0

25 – 29 1 (33) 7 (28)

30 – 34 1 (33) 5 (20)

≥35 1 (33) 11 (44)

Obstetrical History    

Primigravida - 4 (16) 1.0

History of Stillbirth - 4 (16) 1.0

History of Preterm Delivery 1 (33) 4 (16) 0.46

History of Gestational HTN 1 (33) 4 (16) 0.46

Elevated FBS 2 (67) 10 (40) 0.56

Elevated OGTT First Hour 1 (33) 7 (28) 1.0

Elevated OGTT Second Hour 2 (67) 20 (80) 0.53

Frequency of Abnormal OGTT Result    

1 1 (33) 13 (52) 0.78

2 1 (33) 7 (28)

Completed Steroid Dose 2 (67) 21 (84) 0.46

AOG at Steroid Administration    

27 – 28 - - 0.03

30 – 31 1 (33) -

31 – 32 2 (67) 6 (24)

32 – 33 - 6 (24)

33 – 34 - 5 (20)

34 – 35 - 8 (32)

Mode of Delivery    

NSD 2 (67) 11 (44) 0.58

LTCS 1 (33) 14 (56)  
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Figure 2. Insulin requirement (dose) in GDM on antenatal corticosteroid therapy (Group A2)

Table 5. Association of factors among GDM with insulin (Group B) on antenatal corticosteroid administration in increased 
insulin requirement (n=14).

 Insulin Maintained
(Group B1)

 
n = 3

Insulin Increased
(Group B2)

n = 11

p-value

Age groups    

< 25 - 2 (18) 0.10

25 – 29 2 (67) -

30 – 34 - 3 (27)

≥ 35 1 (33) 6 (55)

Obstetrical History    

Primigravida 2 (67) 1 (33) 0.93

History of Stillbirth - 5 (45) 0.26

History of Preterm Delivery - 4 (36) 0.50

History of Gestational HTN 1 (33) 2 (18) 1.0

Elevated FBS 3 (100) 7 (64) 0.50

Elevated OGTT First Hour 1 (33) 7 (64) 0.54

Elevated OGTT Second Hour 3 (100) 7 (64) 0.50

Frequency of Abnormal OGTT    

1 2 (67) 4 (36) 1.0

2 1 (33) 5 (45)

Administration of Tocolysis 1 (33) 6 (55) 1.0

Complete Steroid Dose 3 (100) 9 (82) 1.0

AOG at Steroid Administration    

27 – 28 - 1 (9) 0.44
 
 
 
 
 

29 – 30 - 2 (18)

30 – 31 1 (33) -

31 – 32 - 1 (9)

32 – 33 - 4 (36)

33 – 34 2 (67) 3 (27)

Mode of Delivery    

NSD 2 (67) 7 (64) 1.0

LTCS 1 (33) 4 (36)  
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insulin usage, specifically in GDM mothers given 
ACS therapy (betamethasone) for at-risk premature 
delivery. Nevertheless, we looked into other studies 
regarding characteristic maternal risk factors that 
predict insulin therapy in GDM per se. Bakiner, 
et al. assessed the association between insulin 
need in GDM with clinical features and laboratory 
parameters.[21] They found that the independent 
predictors for insulin therapy were found as fasting 
plasma glucose on OGTT levels during diagnosis in 
GDM. Another study done by Wong, et al., assessed 
patient factors that predict failure of medical 
nutritional therapy thus necessitating insulin therapy.
[22] On multivariate logistic regression analysis, 
BMI, fasting glucose level and 2-hour glucose level 
on OGTT and gestational week when GDM was 
diagnosed were all independent predictors for 
requirement of insulin therapy. None of these risk 
factors were significant with our specific population 
(GDM on ACS therapy) on this study. However, the 
lack of association may be due to small sample 
size.

Pregnancy outcome (mode of delivery) did 
not show any significant association and was 
comparable to all groups.

CONCLUSION

Our study showed that among the maternal 
factors studied, the timing (>31 weeks AOG) 
of administration of ACS on GDM mothers is 
associated with subsequent insulin initiation, but 
only on patients initially controlled on diet alone. 
The rise in maternal hyperglycemia was observed in 
a majority of patients within 24 hours after first ACS 
dose with a mean duration of 4-5 days.

LIMITATIONS

The major limitation of our study was the small study population 
which can reduce the power of our study. Another limitation 
was the retrospective nature which threatens the quality of data 
collected.

RECOMMENDATION

Based on the limitation of this study, we recommend that a 
prospective case-controlled study be conducted using a larger 
population to study the predictors of insulin usage and maternal 
glucose changes on GDM mothers given ACS therapy.

ETHICAL CONSIDERATIONS

This study used human subjects in accordance with the Interna-
tional Conference on Harmonization (ICH) Guidelines on Good 
Clinical Practice (GCP). It was subjected to the University of 
Santo Tomas Hospital Institutional Review Board (USTH-IRB) for 
approval prior to its commencement.

Figure 3. Percent of insulin increase from baseline in GDM on insulin with antenatal corticosteroid (Group B2)
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