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Abstract

Objectives: The aim of this study was to compare the maternal and the perinatal outcomes of women with Pre-
Gestational Diabetes Mellitus (PGDM) with the outcomes of those with Gestational Diabetes Mellitus (GDM).

Methods: In a retrospective cohort study the maternal and the neonatal outcomes of women with PGDM, were
compared to the outcomes of women with GDM. Data were collected for the period of 12 months, from the 1st of
January to the 31st of December 2012, from the labour ward registry. Data compared were; age, parity, mode of
delivery, premature delivery, previous history of miscarriage, birth weight, macrosomia, rate of APGAR scores less
than 7 at 5 minutes and stillbirth rate. Student t test was used to compare continuous variables and Chi squared was
used to compare categorical variables. Multivariate analysis was used to estimate adjusted Odds Ratio (OR).

Results: Of the 3413 deliveries during the study period, 3157 fulfilled the inclusion criteria; of those there were a
total of 685 deliveries for diabetic women. 569 (83.1%) had GDM and 116 (16.9%) had PGDM. Of those with PGDM,
66 (57%) had T1DM and 50 (43%) had T2DM.

Compared to the GDM group, women with PGDM were more likely to be delivered by caesarean section (CS),
adjusted OR 2.6, 95% CI (1.66-4.09). The neonates of mothers with PGDM were significantly heavier compared to
those of GDM group, p<0.001; and the frequency of macrosomia was more, adjusted OR 3.67, 95% CI (1.75-7.71).
Mothers with PGDM have increased risk of preterm delivery less than 37gestations weeks, adjusted OR 2.63, 95%
Cl (1.49- 4.70). There was no statistically significant difference between the two groups in the rate of APGAR scores

less than 7 in 5 minutes or the rate of stillbirth.

Conclusion: PGDM is associated with worse pregnancy outcomes compared to GDM.

Keywords: Gestational diabetes; Pre-gestational diabetes; Cesarean
section; Macrosomia; Stillbirth

Introduction

Pre-Gestational (PGDM) and Gestational (GDM) diabetes mellitus
are associated with poor pregnancy outcomes [1]. There is great
variation in the prevalence and the impact of PGDM and GDM among
different ethnic groups [2,3]. Epidemiological studies confirmed that
the prevalence of GDM is in direct proportion to the prevalence of
type 2 diabetes mellitus (T2DM) [4]. Moreover many pre-diabetic risk
conditions, such as obesity and age above 30 years, are associated with
both conditions [4] and women who developed GDM are at increased
risk of developing T2DM [5,6].

Recent population based studies in Saudi Arabia estimated the
prevalence of T2DM to be between 21% to 24%, which reflects a
fivefold increase in the affected population in just over 20 years [7,8].
Among the Middle East countries, the Gulf region countries showed
the highest prevalence of Diabetes Mellitus (DM); with the Kingdom
of Saudi Arabia (KSA) reported the highest prevalence compared to
the other Gulf countries. The rapidly increasing prevalence of T2DM

has been attributed to the fast changes in lifestyle, dietary habits, and
physical activity of the Saudi community associated with the socio-
economic changes and fast urbanization [9]. The World Health
Organization predicted that DM prevalence in KSA will increase by
183% over the 20 years following 2003 [10].

Despite the confirmed high prevalence of DM, only few studies
addressed the prevalence and the effect of maternal diabetes on
pregnancy outcomes in KSA. Similar to other parts of the world
diabetes in pregnancy in KSA is associated with increased maternal
age, parity and body mass index [11-13].

The physiological changes of pregnancy cause a state of
carbohydrate intolerance. The pregnancy specific hormones such as
human placental lactogen and the increased levels of cortisol and
prolactin increase the insulin resistance and call for more production
of the hormone to maintain normal blood glucose level during
pregnancy. Such demand is not met in pregnant diabetic women due
to the pathology associated with diabetes.

GDM “is any degree of carbohydrate intolerance that begins or is
first recognized during pregnancy” [14]. The hyperglycemia in GDM
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typically appears late in pregnancy, hence the recommended screening
time between 24-28 gestation weeks.

The effect of hyperglycemia on the pregnancy outcome varies with
the level of maternal blood glucose and the time during pregnancy
with uncontrolled hyperglycemia. Hyperglycemia occurring early in
pregnancy and during organogenesis, as in the case of uncontrolled
T1DM and T2DM, is associated with risk of congenital malformations,
macrosomia, stillbirth, birth asphyxia and preterm delivery, while the
same complications might appear with GDM but less frequent and less
severe due to the late occurrence of the hyperglycemia [15,16].

The aim of this study is to compare the maternal and the perinatal
outcomes of women with PGDM with the outcomes of those with
GDM.

Methods

This is a retrospective cohort study to investigate the maternal and
the neonatal outcomes of women with PGDM (T1DM and T2DM),
and those with GDM who delivered in King Khalid University
Hospital (KKUH).

KKUH is an 800 bed tertiary referral center. It has an emergency
department 20 operating theaters, an assisted reproduction unit and a
cardiac center. The hospital provides free medical care to Saudi
Nationals and the staff of King Saud University. The obstetric
department provides care for 3000-4000 deliveries per year.

The data were collected for the period of 12 months from the 1st of
January to the 31st of December 2012 from the labour ward registry
and missing data were obtained from the maternal medical records.
The demographic characteristics and the pregnancy outcomes of the
women with GDM and PGDM were compared.

The inclusion criteria for this study were:

1.  Singleton pregnancy

2. Gestational age of 24 weeks or more at the time of delivery

3. Availability of documented records of maternal glycemic status
(Non-diabetic,

GDM or PGDM)

The exclusion criteria included:

1. Multiple- pregnancy.

2. Women who were not screened for gestational diabetes during
the index pregnancy.

The maternal variables assessed were; age, gravidity, parity,
gestation age at delivery, mode of delivery, premature delivery at less
than 37 weeks of gestation and previous history of miscarriage. The
neonatal outcomes included birth weight, macrosomia (birth
weight>4kg) and rate of APGAR scores less than 7 at 5 minutes and
the rate stillbirth.

Screening, diagnosis and treatment of GDM

All women booked for antenatal care at KKUH are screened using
Fasting Blood Glucose (FBG) during their first antenatal visit (first
trimester or early second trimester). Values above 5.8mmol/l indicate
a full Glucose Tolerance Test (GTT). Further screening is carried out
between 24-28 gestation weeks for women with risk factor/s for GDM
according to the American Diabetes Association (ADA). Oral glucose

(50 g) was administered, regardless of the time of the last meal.
Venous plasma glucose was measured 1 h later. A value of 7.8mmol/l
(140mg/dl) or more indicated the need for a full diagnostic GTT. The
diagnosis of GDM is based on the results of a 3-h, 100-g oral glucose
tolerance test during pregnancy, interpreted according to the
diagnostic criteria of O’Sullivan and Mahan [17]. Definitive diagnosis
requires that two or more of the venous plasma glucose concentrations
exceed: fasting, 5.3mmol/l (95 mg/dl), one hour, 10.0mmol/l (180 mg/
dl), two hours, 8.6mmol/l (155 mg/dl) and three hours, 7.8mmol/l
(140 mg/dl).

Once diagnosed, women with GDM follow a specific course of
treatment including nutritional therapy and counselling together with
antenatal fetal surveillance. Insulin therapy is introduced when
nutritional therapy fails to maintain the FBG at 5.8mmol/l (105
mg /100 ml) and/or the two hours postprandial at 7.8mmol/l (140 mg/
dl). Women were considered to have PGDM if they were diagnosed
before pregnancy. All women with PGDM received insulin during
pregnancy for control of blood glucose. None of the study group
received oral hypoglycemic agents during pregnancy.

Statistical analysis

We compared means using the Student t test for continuous
variables after assessing normality distribution of the variables, and
Chi squire for categorical variables. Data were analyzed using
Statistical Package for the Social Sciences (SPSS), Version 17 (SPSS
Inc., Chicago, IL, USA). Odds Ratio (OR) was calculated and P-value
of < 0.05 indicated statistical significance. Multivariate analysis was
used to calculate adjusted Odds Ratio (OR), adjustment was
performed for potential confounding factors including; maternal age,
parity and gestational age. P-value of <0.05 indicated statistical
significance.

Ethical approval was sought and granted before commencing the
study from the institutional ethics review board of Collage of Medicine
King Saud University.

Results

Of the 3413 deliveries during the study period, 3157 deliveries
fulfilled the inclusion criteria. From the study population there were a
total of 685 deliveries for diabetic women. 569 (83.1%) had GDM and
116 (16.9%) had PGDM. Of those with PGDM, 66 (57%) had T1IDM
and 50 (43%) had T2DM. The prevalence of PGDM in this cohort was
3.7% and that of GDM was18%.

The comparison of the maternal demographic characteristics of
women with GDM and PGDM are shown in Table 1. Mothers with
PGDM were significantly older; had significantly more pregnancies
and of significantly higher parity compared to the GDM group.
Women with PGDM had worse pregnancy outcomes (Table 2).

They are more likely to be delivered by emergency Cesarean Section
(CS), Odds Ratio (OR) 1.94, 95% Confidence Intervals (CI)
(1.14-3.28), p=0.008 or elective CS, OR 3.68, 95%CI (2.05-6.58),
p<0.001. The adjusted OR for delivery by CS (elective and emergency)
was 2.6, 95% CI (1.66-4.09). The frequency of APGAR scores less than
7in 5 minutes was more among neonates of mothers with PGDM
compared to those of GDM, however the difference did not reach
statistical significance after adjustment for confounding factors,
adjusted OR 2.36, 95%CI (0.64-8.68), p=0.11.
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Characteristic Gestational Pre-gestational P value
Diabetes Mellitus | Diabetes Mellitus
569 116
Maternal age 32.40 +£5.89 34.95 + 5.66 <0.001
Gravidity 4.92 +3.02 6.43 + 3.46 <0.001
Parity 3.19+2.46 4.53 +2.90 <0.001
History of previous| 237(41.8%) 54(46.6%) 0.35
miscarriage

Table 1: Maternal demographic characteristics

The neonates of the mothers with PGDM were significantly heavier
when compared to those of GDM group, p<0.001; the frequency of
macrosomia was more than threefold among PGDM group compared
to GDM group, adjusted OR 3.67, 95% CI (1.75-7.71), p=0.02.
Mothers with PGDM have increased estimated risk of preterm delivery
less than 37 gestation weeks, adjusted OR 2.63, 95%CI (1.49-4.70), p
0.003. Although there was twofold increase in frequency of stillbirth
among women with PGDM compared to the GDM group the
difference was not statistically significant, adjusted OR 1.96, 95%CI
(0.45-8.50), p=0.050.

Gestational Diabetes Mellitus

Pre-gestational

Diabetes

§Adjusted OR

Characteristic Mellitus OR (95%Cl)

569 116 (95%Cl)
Emergency C/S 98 (17.3%) 28 (24.1%) 1.94 (1.14-3.28)
Elective C/S 48 (8.5%) 26 (22.4%) 3.68 (2.05-6.58)
C/S (elective and emergency) 148 (26.0%) 54(46.6%) 2.47(1.64-3.73)' 2.6 (1.66-4.09)'
APGAR scores at 5 minutes<7 6 (1.1%) 5 (4.3%) 4.21 (1.09-15.9) 2.36 (0.64-8.68)
Birth weight 3197.60 + 556.67 3227.34 + 804.88"
Macrosomia 30 (5.3%) 13 (11.2%) 2.26 (1.08-4.68) 3.67(1.75-7.71)
Stillbirth 5 (0.9%) 4 (3.4%) 4.01(0.89-17.52) 1.96 (0.45-8.50)
Delivery < 37 weeks 48 (8.5%) 21(18.1%) 2.39 (1.32-4.31) 2.63 (1.49-4.70)°

Table 2: Comparison of maternal and perinatal outcomes between women with gestational and pre-gestational diabetes mellitus; OR= Odds
Ratio, CI= Confidence intervals, C/S= Cesarean section; §Adjustment for maternal age, parity and gestational age “p-value <0.05

Discussion

The results of this study showed that the studied cohort has high
prevalence of both PGDM and GDM. It demonstrated that mothers
with PGDM had worse pregnancy outcomes compared to those with
GDM. They were more likely to be delivered by CS, had babies who
were on average heavier than those born to GDM mothers and more
likely to be macrosomic. Newborns of mothers with PGDM were at
increased risk of having low APGAR scores at birth, being preterm or
born as stillbirth.

The high prevalence of the PGDM and GDM in this cohort is
reflection of the high prevalence of T2DM in the Saudi community
demonstrated among pregnant women with detrimental consequences
on the mothers and their offspring.

In this study the demographic characteristics of the group with
GDM were significantly different from the PGDM group. Similar to
other studies mothers with PGDM were older and of higher parity,
however contrary to our expectations there was insignificant
difference in the previous miscarriage rate between the two groups
[15,16]. This result might be explained with the presence of women
with undiagnosed T2DM among the GDM group. Our results
confirmed the findings of other investigators about the worse perinatal
and maternal outcomes of pregnancies complicated by PGDM
compared with the outcomes of pregnancies complicated by GDM
[1,15,16,18]. It is worse mentioning that, in a previous study from the

same hospital, the outcomes of pregnancies complicated with GDM
were significantly worse than those of non-diabetic women; compared
with the non-diabetic women, women with GDM were 1.7 times more
likely to be delivered by CS, the neonates of the mothers with GDM
were significantly heavier and almost twice as likely to be macrosomic
[19].

Many factors might have influenced the significant difference in the
outcomes between these two conditions such as the prolonged
exposure of the fetus to maternal hyperglycemia in the case of PGDM
with the resultant prolonged fetal hyper-insulinemia and increased C-
peptide level and thus more severe effect on fetal weight gain,
macrosomia and the related complications such as CS delivery [20,21].
Moreover prolonged hyperglycemia in PGDM affects the placental
vascular bed and can results in increased risk of stillbirth, antenatal
and intra-partum 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
duration of PGDM on the birth weight and the stillbirth rate [22].

The stillbirth rate for women with PGDM reported in this study
(34/1000) (Table 2), is high compared to rates reported by other
investigators (9.7-26.8/1000) [23,24], however, the rate of preterm
delivery less than 37 gestation weeks, was comparable to the rate
reported from a population-based study in Australia and lower than
those reported from other studies in England and the Netherlands
[23,25]. Similarly the rate of macrosomic infants of women with
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PGDM in this study was lower than that reported by other
investigators [1,23]. This variation in the rates of different outcomes
might be explained by the access, utilization and availability of services
provided to women with PGDM. Due to the high prevalence of T2DM
in the Saudi community, the management of pregnant diabetic women
is part of the routine obstetrics practice in secondary and tertiary
health care settings, therefore all maternity units, including KKUH,
have established their local protocols for antenatal, perinatal and
postnatal management of diabetic pregnant women and their infants
[7]. The availability and the free access to maternity care during
pregnancy and delivery and the acquaintance with the management of
diabetic pregnancy by the obstetricians, might explain the lower rate of
preterm delivery and macrosomia observed in this study as compared
to the published literature. Conversely preconception care, which is
effective in improving the perinatal mortality rate in women with
PGDM was not an integral part of the health services provided for
women with TIDM and T2DM in the hospital during the study
period, consequently lack of awareness from the women part about the
importance of glycemic control in the peri-conception period and lack
of use of folic acid during the preconception period, might explain the
high rate of stillbirth in this study compared to similar studies [26].

Implication to practice

This study has provided valuable information about the
complications associated with diabetic pregnancy. Given the high
prevalence of both conditions in the cohort, the study proved that
diabetes in pregnancy is a major health problem in the maternity unit
in KKUH which warrants standardization of screening and treatment.

Implication to research

The results of this study showed that more than 20% of women
giving birth during the study period in KKUH, have either GDM or
PGDM and at risk of adverse pregnancy outcomes. Such high
prevalence in one health institution calls for a national prospective
survey to estimate the prevalence of GDM and PGDM in the different
regions of the Kingdom and to evaluate the national impact of diabetes
in pregnancy on the maternal and perinatal outcomes. We are aware
of the limitation of this study including the retrospective nature of the
design and the lack of data on important outcomes such as
preeclampsia, congenital malformations and perinatal mortality. Other
limitations include, lack of data on potential confounders for the
outcomes such as the gender of the newborn and maternal weight. We
cannot exclude the possibility of misclassification of the study
population because the obstetric department in KKUH adopts
selective screening for GDM based on risk factors. In addition a single
center experience might hinder the extrapolation of the results to other
regions of the Kingdom.

Conclusion

PGDM is associated with worse maternal and fetal outcomes
compared to GDM however the outcomes of PGDM are comparable
to those reported from other countries except in the stillbirth rate
which could be improved by establishment of the services of
preconception care.
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