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ABSTRACT

Objective: The prevalence of diabetes in pregnancy has increased in the U. S. The majority is gestational diabetes mellitus (GDM), with the
remainder primarily preexisting type 1 diabetes and type 2 diabetes (pregestational diabetes, PGDM). The present study investigates the
demographics and clinical differences between both types.

Methods: This prospective study was conducted on ninety pregnant females with normal menstrual cycles before pregnancy. Demographics, oral
glucose tolerance test (OGTT), and HbAlc were assessed.

Results: There was a significant difference in the term of Oral glucose tolerance test Week 24 during fasting, Oral glucose tolerance test Week 24
after one hour, Oral glucose tolerance test Week 24 after two hours, Oral glucose tolerance test Week 24 after three hours, Oral glucose tolerance
test Week 28 during fasting, Oral glucose tolerance test Week 28 after one hour, Oral glucose tolerance test Week 28 after two hours, Oral glucose
tolerance test Week 28 after three hours, HbAlc week 24 and HbAlc week 28; p-value<0.05.

Conclusion: pregnant women in this study who needed insulin were educated to self-monitoring of blood glucose, diet control, medication

adherence, and exercise, and we adjusted the needed insulin dose for them with restrictive follow-up.
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INTRODUCTION

The prevalence of diabetes in pregnancy has been increasing in the U. S.
The majority is gestational diabetes mellitus (GDM), primarily pre-
existing type 1 diabetes and type 2 diabetes. The rise in GDM and type 2
diabetes in parallel with obesity in the U. S. and worldwide is particularly
concerned. Type 1 diabetes and type 2 diabetes in pregnancy confer
significantly greater maternal and fetal risk than GDM, with some
differences according to the type of diabetes as outlined below. In
general, specific risks of uncontrolled diabetes in pregnancy include
spontaneous abortion, fetal anomalies, Preeclampsia, fetal demise,
Macrosomia, neonatal hypoglycemia, and neonatal hyperbilirubinemia,
among others. In addition, diabetes in pregnancy may increase the risk of
obesity and type 2 diabetes in offspring later in life [1].

There are opportunities to educate all women and adolescents of
reproductive age with diabetes about the risks of unplanned
pregnancies and improved maternal and fetal outcomes with
pregnancy planning [2]. Effective preconception counseling could
avert substantial health and associated cost burdens in offspring [3].
Family planning should be discussed, and effective contraception
should be prescribed and used until a woman is prepared and ready
to become pregnant. To minimize the occurrence of complications,
beginning at the onset of puberty or diagnosis, all women with
diabetes of childbearing potential should receive education about:
the risks of malformations associated with unplanned pregnancies
and poor metabolic control and the use of effective contraception at
all times when preventing pregnancy. Preconception counseling
using developmentally appropriate educational tools enables
adolescent girls to make well-informed decisions [4]. Preconception
counseling resources tailored for adolescents are available at no cost
through the American Diabetes Association (ADA) [5]. Pregnancy in
women with normal glucose metabolism is characterized by fasting

levels of blood glucose that are lower than in the non-pregnant state
due to insulin-independent glucose uptake by the fetus and placenta
and by postprandial hyperglycemia and carbohydrate intolerance as a
result of diabetogenic placental hormones. In patients with preexisting
diabetes, glycemic targets are usually achieved through a combination
of insulin administration and medical nutrition therapy [2].

Because glycemic targets in pregnancy are stricter than in non-
pregnant individuals, women with diabetes must eat consistent
amounts of carbohydrates to match with insulin dosage and to avoid
hyperglycemia or hypoglycemia. Referral to a registered dietitian is
important to establish a food plan and insulin-to carbohydrate ratio
and to determine weight gain goals. Early pregnancy is a time of
insulin sensitivity, lower glucose levels, and lower insulin
requirements in women with type 1 diabetes. The situation rapidly
reverses as insulin resistance increases exponentially during the
second and early third trimesters and levels off toward the end of
the third trimester. In women with normal pancreatic function,
insulin production is sufficient to meet the challenge of this
physiological insulin resistance and to maintain normal glucose [6].

In the current study, the aim of the present work is to assess and study
the differences between pregestational and gestational diabetes.

MATERIALS AND METHODS

This prospective study was conducted on 90 pregnant females with
normal menstrual cycles before pregnancy. The current study was
conducted after ethics approval from the ethics committee at Misr
University for Science and Technology with a number
(FWA00025577) and college approval with a number (CP3).

At the time of initial recruitment, the purpose of the study was explained to
the participants, and they were informed of the need for follow-up contact,
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and all the patients were asked to sign a written consent of their approval.
The 90 patients were collected from the obstetrics and gynecology
outpatient clinic in the memorial Souad Kafafi University hospital as well as
Al-Kasr Al-Einy Teaching hospital with comparable demographic data.
Subjects were divided into three groups, Group I is non-diabetic pregnant
with a normal glycemic profile (control), Group Il is pregnant patients with
proven diabetes during pregnancy (Gestational Diabetes), and Group III are
pregnant women who became pregnant while Diabetic (Pregestational
Diabetes). A normal result for a 1 h glucose screening test using 50 g
glucose which is blood sugar that is equal to or less than 140 mg/dl (7.8
mmol/l) 1 h after drinking the glucose solution. A normal result means the
absence of gestational diabetes [20].

Pregestational diabetes is defined as Type I or Type II DM that
existed before conception.

Gestational diabetes mellitus (GDM), defined as any degree of glucose
intolerance with onset or first recognition during pregnancy [18].

In the present study, all patients without a history of diabetes mellitus
on their visit between the 24th and 28th weeks gestation were
screened for Gestational Diabetes by a 1Thour postprandial glucose test
using 50 grams of glucose. Patients with abnormal high reading>140
mg/dl were directed to perform the 3 h modified OGTT (3 h test) using
100 grams glucose for further confirmation of gestational diabetes, in
addition to Ultrasound screening for polyhydramnios and any
congenital anomalies. After performing the above screening tests, we
obtained the 30 patients with confirmed gestational diabetes, i.e., with
at least two abnormal OGTT readings, and those with only one
abnormal reading were classified as impaired glucose tolerance.

The standard criteria for the diagnosis of pregestational diabetes are
as follows: HbAlc of 6.5% or higher, Fasting plasma glucose of 126
mg/dl or higher, or 2 h plasma glucose of 200 mg/dl or higher
during a 100g OGTT or

Asymptomatic patient with random plasma glucose of 200 or higher
(all plasma glucose values are recorded as mg/dl).

Pregnant women who meet the above criteria are considered to
have type 2 diabetes mellitus [19].

Twenty patients diagnosed with gestational diabetes (group II) were
advised to be on diet control, while the rest ten patients, as well as
all the thirty patients with pre-gestational diabetes (Group III),
received insulin on an individualized basis, and all their doses were
accurately calculated concerning their trimester of pregnancy and
the severity of their cases according to their glycemic profiles.

In the current study, the importance of self-monitoring of blood
glucose, diet control, medication adherence if needed, and exercise
was explained to the patient. On each visit, the patient was
monitored for the blood glucose values and the results from both the
ophthalmological and laboratory examinations (e. g., renal functions,
hemoglobin Alc, thyroid function, etc.). The patient was asked to
take good care of the quality and quantity of her food (diet control)
which was very important to both the mother and her fetus. The
patient was directed to record the blood glucose readings before the
three meals and the postprandial 2 h in a copybook and was asked to
bring these recorded readings with her each visit to check the
efficacy of her insulin doses and if they needed further adjustment.

The target blood glucose values according to ACOG and the
American Diabetes Association (ADA) 2021: Fasting <95 mg/DI AND
2-hr postprandial <120 mg/dl

Insulin requirements during the first trimester are similar to those
before pregnancy in women with type 1 DM. Dosing was adjusted
based on self-monitoring of blood glucose (patient recorded
readings in her copybook) and Alc values. Insulin dosing was
calculated and adjusted as follows:

Table 1: Insulin dose for pregnant women

1-12 w gestation 0.7 U/kg
13-28w 0.8 U/kg
29-34w 0.9 U/kg
35 wks till term 1U/kg
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Approximately 2/3 of the total insulin dose was administered as
rapid-acting insulin (e. g, Humalog or NovoRapid) before each meal
and the other %5 was administered as long-acting insulin (Lantus or
Levemir) once daily.

All the cases that participated in the present study were followed-up
till their delivery, and their prenatal outcomes were observed as all
the neonates were assessed for APGAR score at 1 and 5 min,
respiratory Distress and cyanosis, glucose level, and insulin level.

Inclusion and exclusion criteria

Primigravida or Multipara, Age of the mother between 15-55 vy,
Single intrauterine pregnancy with ultrasound screening at the
thirteenth and the twentieth weeks' gestation, No history of a
medical disorder such as thyroid dysfunction or hypertension.

The exclusion criteria are

Unwilling to participate in the study, Twin pregnancy/abnormal lie
or other known complications.

Interventions and follow-up

Demographic profiles like age, BMI, parity, family history of diabetes,
and blood pressure will be evaluated. Full history taking, including
current or past illness. Drug history, present or past, Full clinical
examination including General examination and Abdominal
examination, The following blood tests were performed: complete
blood count, glycated hemoglobin, fasting blood glucose, and oral
glucose tolerance test (OGTT) using Beckman Coulter AU 480
analyzer, Urine analysis performed using Beckman Coulter AU 480
analyzer was: urea, uric acid, and creatinine clearance, Ultrasound
studies were carried out using Mindray dp20 to determine
intrauterine gestational sac, gestational age, and viability of the
fetus, as well as the presence of any congenital anomalies, Follow up
of the patient until delivery was done, Pregnant diabetic women
have been prescribed insulin therapy, and blood glucose (and other
tests) were followed-up for the proper intervention. Sample size
calculation was done about for a prospective study on the effect of
pharmaceutical care on maternal and fetal outcomes in gestational
and pregestational Diabetic patients by using Oral glucose tolerance
test 24 w during fasting. The mean (SD) of PDV (cm/s) 101.4£12.7,
which did according to [1], we calculated that the minimum proper
sample size was 30 participants in each group to be able to reject the
null hypothesis with 90% power at o = 0.05 level using one-way
analysis of variance and test ratio and with an accommodated 15 %
dropout rate with Sample size calculation was done using G*Power
software version 3.1.2 for MS Windows. The collected data were
coded, tabulated, and statistically analyzed using IBM SPSS statistics
(Statistical Package for Social Sciences) software version 22.0, IBM
Corp., Chicago, USA, 2013 and Microsoft Office Excel 2007.
Descriptive statistics were done for quantitative data as minimum
and maximum of the range as well as mean+SD (standard deviation)
for quantitative normally distributed data, while it was done for
qualitative data as number and percentage. Inferential analyses
were done for quantitative variables using the Shapiro-Wilk test for
normality testing, independent t-test in cases of two independent
groups with normally distributed data, and ANOVA test with post
hoc Bonferroni test for more than two independent groups with
normally distributed data. In qualitative data, inferential analyses for
independent variables were done using the Chi-square test for
differences between proportions with the post hoc Bonferroni test.
The level of significance was taken at P value<0.050 is significant.
Otherwise, it is non-significant.

RESULTS

There was no statistically significant difference between the three
studied groups regarding the demographic characteristics in terms
of age, socio-economic class, education, and work; p-value<0.05)
table 1.

There was no statistically significant difference between the three
studied groups in terms of age and gestational age; (p-value 0.204,
0.128 respectively. There was a significant difference in terms of
BMI; (p-value 0.001). According to parity, there was no significant
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difference between the three groups p=0.766. There was a
significant difference in terms of Mode of delivery, presence of
Family history, Pregnancy-induced hypertension (PIH), Incidence of

Preeclampsia, Proteinuria, Pyuria, Preterm delivery, Birth weight,
Macrosomia, Neonatal hypoglycemia, APGAR-5 score<7.0, and NICU
admission p-value<0.05) table 2.

Table 2: Baseline of included studies N= number

Variables Measures Control (N=30) Gestational (N=30) Pregestational (N=30) p-value

Age (years) (N 20.0- 17 (56.7%) 12 (40.0%) 13 (43.3%) P=0.392

and Percentage)  30.0-40.0 13 (43.3%) 18 (60.0%) 17 (56.7%)

Socio-economic  Low 9 (30.0%) 14 (46.7%) 8 (26.7%)

class(N and Middle 17 (56.7%) 12 (40.0%) 14 (46.7%) P=0.299

Percentage) High 4 (13.3%) 4 (13.3%) 8 (26.7%)

Education(N Below uni. 9 (30.0%) 12 (40.0%) 6 (20.0%)

and Percentage)  University 17 (56.7%) 14 (46.7%) 17 (56.7%) P=0.467
Postgraduate 4 (13.3%) 4 (13.3%) 7 (23.3%)

Work(N and Nor working 11 (36.7%) 10 (33.3%) 11 (36.7%)

Percentage) Desk work 15 (50.0%) 15 (50.0%) 13 (43.3%) P=0.958
Active work 4 (13.3%) 5 (16.7%) 6 (20.0%)

Table 3: Baseline characteristics of the included studies, data was given in mean+SD, and number and total

Measures Control (N=30) Gestational (N=30) Pregestational (N=30) p-value
Age (mean#SD) 28.3%5.7 30.7£6.2 30.2+4.4 0.204
Gestational age (mean+SD) 37.9+0.9 37.8+0.9 37.4+1.2 0.128
BMI (mean+SD) 24.3+3.8 27.0£3.6 29.8+4.3 0.001
Parity Primiparous (N and Percentage) 10 (33.3%) 8 (26.7%) 7 (23.3%) 0.766
Mode of delivery (N and Percentage) 4 (13.3%) 11 (36.7%) 16 (53.3%) 0.005
Family history present (N and Percentage) 3(10.0%) 5(16.7%) 13 (43.3%) 0.005
Pregnancy induced hypertension (PIH) (N and Percentage) 1(3.3%) 8(26.7%) 13 (43.3%) 0.001
Incidence of Preeclampsia (N and Percentage) 0 (0.0%) 3(10.0%) 6 (20.0%) 0.037
Polyhydramnios (N and Percentage) 0 (0.0%) 1(3.3%) 3(10.0%) 0.160
Oligohydramnios (N and Percentage) 0 (0.0%) 0 (0.0%) 1(3.3%) 0.364
Proteinuria (N and Percentage) 1(3.3%) 6 (20.0%) 12 (40.0%) 0.002
Pyuria (N and Percentage) 2 (6.7%) 7 (23.2%) 13 (43.3%) 0.004
Preterm delivery(N and Percentage) 1(3.3%) 3 (10.0%) 10 (33.3%) 0.003
Birth weight (kg) (N and Percentage) 3.1+0.3 3.3x0.4 3.6x0.5 0.001
Macrosomia (N and Percentage) 0 (0.0%) 2 (6.7%) 6 (20.0%) 0.021
Low birth weight(N and Percentage) 1(3.3%) 0 (0.0%) 0 (0.0%) 0.364
Fetal anomalies(N and Percentage) 0 (0.0%) 1 (3.3%) 2 (6.7%) 0.355
Neonatal hypoglycemia(N and Percentage) 0 (0.0%) 1(3.3%) 6 (20.0%) 0.008
APGAR-5 score<7.0(N and Percentage) 1(3.3%) 5(16.7%) 12 (40.0%) 0.002
Incidence of Neonatal respiratory distress (N and Percentage) 0 (0.0%) 1(3.3%) 4 (13.3%) 0.064
Neonatal jaundice(N and Percentage) 0 (0.0%) 1(3.3%) 3 (10.0%) 0.160
NICU admission(N and Percentage) 1(3.3%) 4 (13.3%) 9 (30.0%) 0.016
Fetal and neonatal death(N and Percentage) 0 0 0 -

On the other hand, we did not find any significant difference in terms
of Polyhydramnios, Oligohydramnios, Low birth weight, fetal
anomalies, and Incidence of Neonatal Respiratory Distress Neonatal
jaundice p-value>0.05). In terms of fetal and neonatal death, no
event was reported in table 2.

There was a significant difference in the term of Oral glucose
tolerance test Week 24 during fasting, Oral glucose tolerance test

Week 24 after one hour, Oral glucose tolerance test Week 24 after
two hours, Oral glucose tolerance test Week 24 after three hours,
Oral glucose tolerance test Week 28 during fasting, Oral glucose
tolerance test Week 28 after one hour, Oral glucose tolerance test
Week 28 after two hours, Oral glucose tolerance test Week 28 after
three hours, Hbalc week 24 and Hbalc week 28; p-value<0.05 table
3 [fig. 1,2,3,4,5].
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Fig. 1: Oral glucose tolerance test (fasting) among the diabetic groups
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Table 4: Outcome results in the included studies, data was givin in mean+SD, and number and total

Measures Gestational (N=30) Pregestational (N=30)  p-value
Oral glucose tolerance test Week 24 during fasting (mean+SD) 102.9+13.4 109.8+9.3 0.024
Oral glucose tolerance test Week 24 after one hour (mean+SD) 188.4+9.2 193.1+6.3 0.024
Oral glucose tolerance test Week 24 after two hours (mean+SD) 159.345.1 166.8+9.0 0.001
Oral glucose tolerance test Week 24 after three hours (mean+SD) 142.6+6.6 158.2+8.8 0.001
Oral glucose tolerance test Week 28 during fasting (mean+SD) 105.5+13.3 115.8+9.3 0.001
Oral glucose tolerance test Week 28 after one hour (mean+SD) 191.549.4 199.3+6.3 0.001
Oral glucose tolerance test Week 28 after two hours (mean+SD) 162.6+5.1 172.5+£9.1 0.001
Oral glucose tolerance test Week 28 after three hours (mean+SD) 146.2+6.6 163.9+9.0 0.001
Hbalc week 24(mean+SD) 6.5+0.3 6.9+0.3 0.001
Hbalc week 28(mean=SD) 6.5+0.3 6.9+0.3 0.001
250
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Fig. 2: Oral glucose tolerance test (hour-1) among the diabetic groups
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Fig. 3: Oral glucose tolerance test (hour-2) among the diabetic groups
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Fig. 4: Oral glucose tolerance test (hour-3) among the diabetic groups
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Fig. 5: Oral glucose tolerance test change among the diabetic groups

DISCUSSION

The rate of Diabetes in Egypt has significantly increased, exceeding
international rates. The International Diabetes Federation (IDF) listed
Egypt among the world's top 10 countries in the number of patients
with diabetes [7-10]. GDM affects approximately 14% of pregnancies
worldwide, representing approximately 18 million births annually.

There was a significant difference in the term of Oral glucose
tolerance test Week 24 during fasting, Oral glucose tolerance test
Week 24 after one hour, Oral glucose tolerance test 24 w after two
hours, Oral glucose tolerance test 24 w after three hours, Oral
glucose tolerance test Week 28 during fasting, Oral glucose tolerance
test Week 28 after one hour, Oral glucose tolerance test Week 28
after two hours, Oral glucose tolerance test Week 28 after three
hours, HbAlc 24 w and HbAlc week 28. We also found that the
gestational age was less than the pregestational age group in the
mean, which put it in priority.

In the present study, the presence of a DM family history was more
common in the PGDM group, followed by the GDM Group; however,
the differences were only significant between the Control and GDM
groups, and this agrees with Shefali et al, 2006 [11-15] Also, with
Eltoony et al, 2021 [16-18] found that family history of Diabetes and
GDM were the major risk factors for GDM in Recent study aimed at
estimating the prevalence of GDM in Aswan Governorate in Egypt
and determining the risk factors associated with GDM. In terms of
maternal-related comorbidities, the current study found that
pregnancy-induced hypertension and Preeclampsia, as well as
proteinuria and pyuria, were most Prevalent in the PGDM group.
This study also found that the PGDM group had a higher incidence of
polyhydramnios and Oligohydramnios than the GDM group.

Our findings supported those of Fong et al, 2014 [19, 20], as several
clinical comorbidities were found to be significantly Higher in PGDM
when compared to GDM after controlling for Covariates. Chronic
disease conditions such as chronic hypertension were more common
in subjects with PGDM, and Battarbee et al, 2020 [21-24] study
concluded that PGDM had more comorbidities than GDM. In the
current study, the PGDM group performed significantly better on the
oral glucose tolerance test at different Hours than the GDM group.
Also, the PGDM group had significantly higher hbalc levels at 24 and
28 w than the GDM group. These findings agreed with those of Shefali
et al, 2006 [25] and Middleton et al, 2016 [26], who investigated the
Relationship between glycemic control and pregnancy outcomes and
discovered higher HbAlc in type 1 and type 2 diabetes when
compared to GDM. According to a systematic review and meta-
analysis, Preconception diabetes care for T1DM and T2DM is effective
in Reducing diabetes-related congenital malformations, preterm
delivery, and maternal hyperglycemia in the first trimester of
pregnancy [27]. This systematic review concluded that preconception
Care is effective in reducing congenital malformations, preterm
delivery, and perinatal mortality, as well as lowering HbAlc by an
average of 2.43 percent in the first trimester of pregnancy [28].

The ADA 2016 standards of care recommend a target of HbAlc 6-
6.5% (42-48 mmol/mol), but state that 6% (42 Mmol/mol) may be

optimal as pregnancy progresses, and HbAlc Levels may need to be
monitored more frequently than usual, i.e., Monthly [29]. In terms of
delivery-related risks, the current study found that preterm delivery
and cesarian delivery were most common in the PGDM, followed by
the gestational Group. Only the difference was found between the
control and PGDM groups were significant. According to Fong et al.,
2014 [30], subjects with PGDM were more likely to have a cesarean
delivery, a failed induction, Or shoulder dystocia. They were less
likely to have a post-term Birth. PGDM patients had a slightly longer
mean length of hospital stay than GDM patients. These results also
agree with the Findings of the Wahabi et al, 2017 study [31]. In
terms of neonatal problems in the current study, Macrosomia
Macrosomia was most common in the PGDM group, followed by the
GDM group, and did not occur in the control group. Only the
differences between the control and PGDM groups were statistically
significant.

Our findings supported those of Wahabi et al, 2017 [32] and
Battarbee et al,, 2020 [33], who found an increased risk of large for
gestational age and preterm birth in PGDM compared to GDM, as
well as [34, 35] studies that Discovered diabetic pregnant women, in
general, had an Increased Risk for this complication. When screening
for fetal anomalies in the current study, we revealed that it was most
common in the pregestational Group, (6.7 %) showing fetal
anomalies, compared to only (3.3%). In comparison, there were no
fetal anomalies in the Control group. The differences between the
three groups studied were not statistically significant (P>0.05).
Unfortunately, it will be difficult to link congenital Anomalies
detected in the postnatal period to any maternal Condition due to
the lack of a national registry for congenital anomalies and the
difficulty of following a cohort of children with the frequent
change of address and healthcare provider [36]. Our findings
illustrated that the PGDM group suffered from neonatal
Respiratory Distress, followed by the gestational Group with only
one woman, and were least frequent in the control group, which
showed no occurrence of neonatal respiratory Distress. The
differences between the three studied groups were Non-
significant. (P>0.05), in agreement with [37].

The maternal PGDM has consistently been found to increase the risk
of delayed pulmonary lung maturity [38, 38], but the association
between gestational diabetes and respiratory morbidity has been
inconsistent [39]. There is a biological explanation for why there is a
link between maternal PGDM and severe neonatal morbidity, but not
necessarily between GDM and respiratory morbidity. Maternal
hyperglycemia  during pregnancy causes transient fetal
hyperglycemia via placental diffusion. Elevated fetal glucose levels
stimulate the fetal pancreas to produce insulin, which inhibits type II
pneumocyte maturation in the lung and acts as a potent growth
hormone. The severity of these fetal consequences is influenced by
the degree and duration of hyperglycemia in women with PGDM.
[40] APGAR-5 score<7.0 and NICU admission in the present study
were most frequent in the PGDM group than in the GDM group. The
differences were significant only between the control and the PGDM
groups. Also, Neonatal hypoglycemia and Neonatal jaundice were
most frequent in the PGDM group.
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Our findings supported [36, 37] findings that PGDM increases the
risk of adverse pregnancy outcomes, including a nearly fourfold
increase in the risk of stillbirth and fetal Distress and a more than
twofold increase in the risk of preterm birth and admission to the
NICU. This can be explained by the fetus being exposed to a more
and severe hyperglycemic environment for a longer period of time
than in the GDM. Similar studies established a linear relationship
between the degree of hyperglycemia and the development of
certain maternal and neonatal complications [41, 42].

The present study agreed with the findings of Battarbee et al, 2020
[43]. PGDM was linked to an increased risk of both respiratory
distress syndrome and mechanical ventilation; however, gestational
diabetes was not linked to neonatal respiratory morbidity. Neither
pregnancies nor gestations were linked to neonatal mortality.

Many factors could have influenced the differences in the outcomes
between these two conditions, including the fetus's prolonged
exposure to maternal hyperglycemia in the case of PGDM, resulting
in prolonged fetal hyperinsulinemia and increased C peptide levels
and thus more severe effects on fetal weight gain, Macrosomia
Macrosomia, and related complications such as CS delivery [41].
Moreover, prolonged hyperglycemia in PGDM affects the placental
vascular bed and can result in an increased risk of stillbirth,
antenatal and intrapartum asphyxia, and hence the low APGAR
scores at birth noted in this study. Such observation could have been
supported further if enough data were available to investigate the
effect of the duration of PGDM on the birth weight [44-47].

Limitation of the study: the small number of included studies, the
study design was a prospective study not randomized controlled
study, and we wanted to investigate it as a global study.

CONCLUSION

After follow-up on pregnant women, we did educate all women how to
monitoring their blood glucose and alternative method to manage it such
as food management as well as medication adherence, and exercise.
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