Jemds.com Original Research Article

OVERVIEW OF GESTATIONAL DIABETES MELLITUS AND ITS EFFECT ON MATERNAL, FOETAL AND
NEONATAL OUTCOME

Gauri Raghunath Shinde?, Manisha Laddad?, Digvijay Kadam3

1Assistant Professor, Department of Obstetrics and Gynaecology, Krishna Institute of Medical Sciences, Deemed University, Karad,
Maharashtra, India.

2Assoclate Professor, Department of Obstetrics and Gynaecology, Krishna Institute of Medical Sciences, Deemed University, Karad,
Maharashtra, India.

3Senior Resident, Department of Obstetrics and Gynaecology, Krishna Institute of Medical Sciences, Deemed University, Karad,
Maharashtra, India.

ABSTRACT

BACKGROUND
The incidence varies considerably from 1 - 14%, depending upon ethnicity, selection criteria and diagnostic tests performed. GDM
affects the index pregnancy as well as two generations, mother and her child. Short-term intensive care in pregnancy, early
detection and timely management will improve the good pregnancy outcome.

The objectives of the present study are 1. to evaluate incidence of GDM in present tertiary care centre, Southern Maharashtra
population 2. to evaluate maternal, foetal and neonatal complications; and 3. to evaluate risk factors for GDM.

MATERIALS AND METHODS

The present prospective study was conducted in OBG Department, KIMSDU, Karad from January 2017 to May 2018. A total of 3960
booked patients delivered in Krishna Hospital from January 2017 to May 2018. All these included patients in the present study
underwent OGTT around 24 - 28 weeks of gestation. Those whose glucose levels were normal again underwent repeat OGTT at
around 32 - 34 wks. Those with at least two readings abnormal from OGTT were considered as GDM patients. 120 patients were
diagnosed as GDM, 20 were lost for follow-up. 100 patients were considered in the study. These patients were observed
throughout the pregnancy, delivery and 6 weeks postpartum for development of maternal, and foetal and neonatal complications
related to GDM and data collected for maternal foetal complications (antenatal, intrapartum, postpartum), gestational age at
detection of GDM, delivery, mode of delivery and need for NICU etc.

RESULTS

Incidence of GDM in Krishna Hospital was 3%. In the present study, incidence of GDM in 25 - 30 yrs. old women was 70%. In
present study, 28% patients had positive family and past history. In the present study, GDM was detected in 64% multigravida. It
indicates increasing parity as a risk factor for developing GDM. 74% patients delivered after 37 weeks of gestation and 20% had
preterm deliveries. 6% patients aborted before 24 weeks of gestation, 36% underwent elective LSCS and 16% of the patients
underwent emergency LSCS. In the present study 6 patients had abortion, 20 had preterm labour (24 weeks to 36 weeks) and 10
patients had PPROM. 10 patients had polyhydramnios, out of these, one required therapeutic amniotic fluid tapping (as amniotic
fluid index was 32 at gestational age of 28 weeks and due to maternal discomfort), 18 patients had recurrent UTI, vaginal
candidiasis or both which was treated conservatively. 16 patients had PIH, out of which 10 were on medications- Tb. Nifedipine
10mg or Th. Labetalol 100 mg or combination of these drugs according to severity. Out of 100 GDM patients, 4 patients were
known or diagnosed with hypothyroidism during present pregnancy. LBW babies < 2.5 kg was 8.4% in the present study. In the
present study, 50.5% live babies required NICU admissions. Out of 100 women, 66 women followed up till 6 weeks post-partum.
Out of these, 10 were diagnosed with glucose intolerance on GTT and 3 as DM.

CONCLUSION

Preventive measures for type 2 diabetes should start before birth and should be continued lifelong in children born to GDM
mothers. To achieve this, what is needed is a small screening test for GDM in antenatal period, timely diagnosis and good glycaemic
control. These preventive measures decrease neonatal morbidity and mortality and chances of developing diabetes in these
children in their life. This will reduce the financial and social burden of managing complications of untreated diabetes.
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significant changes occur in maternal carbohydrate
metabolism and high level of placental hormones (human
chorionic somatomammotropin, oestrogen, progesterone,
prolactin and cortisol) are implicated in developing insulin
resistance. This increases compensatory increased insulin
secretion, when this compensation lost the GDM (Gestational
Diabetes Mellitus) occurs. GDM affects the index pregnancy as
well as two generations, mother and her child. GDM
associated with maternal as well as foetal and neonatal
affection and increased chances of maternal and early
childhood Diabetes Mellitus, childhood obesity etc.
complications. GDM will also affect the social and economic
burden of untreated diabetes. So short-term intensive care in
pregnancy, early detection and timely management will
improve the good pregnancy outcome.

Aims and Objectives

1. To evaluate incidence of GDM in present tertiary care
centre, Southern Maharashtra population.

2. To evaluate maternal, foetal and neonatal complications.

3. To evaluate risk factors for GDM.

MATERIALS AND METHODS
This prospective observational study was conducted in OBGY
Department, KIMSDU, Karad. It was a prospective study and
data collection was done from January 2017 to May 2018.
Patients included in this study were booked patients who
came for routine ANC care in OBGY OPD and delivered in
OBGY Department, KIMSDU, Karad. Total 3960 booked
patients delivered in Krishna Hospital from January 2017 to
May 2018. All these included patients in present study
underwent OGTT around 24 - 28 weeks of gestation. Those
whose glucose levels were normal again underwent repeat
OGTT at around 32 - 34 weeks. After 100 gms, OGTT fasting
>95 mg/dL, 1 hr. > 180 mg/dL, 2 hrs. > 155 mg/dL, 3 hrs.
>140 mg/dL, any of these two values was abnormal then
patient was considered as GDM (Carpenter and Coustan,
ACOG 2001 criteria for diagnosis of GDM).34

120 patients were diagnosed as GDM, 20 were lost for
follow-up. 100 patients were considered in the study. A
detailed clinical history, high risk factors for GDM (previous
macrosomic baby, family history of DM/ GDM, GDM in
previous pregnancy, bad obstetric history, anomalies in
previous baby, polyhydramnios etc.). A through clinical
examination was performed for all these patients. They
underwent all routine investigations like complete blood
count, blood grouping and typing, HIV, HBsAg and urine
routine microscopy. Specific investigations such as HbAlc,
Liver function test, Renal function test, Fundoscopy, USG to
rule out foetal anomaly around 18 weeks and repeat USG
accordingly for foetal growth and to diagnose Macrosomia/
IUGR throughout as pregnancy progresses. All GDM patients
were closely observed for development of complications
related to GDM such as Polyhydramnios, Macrosomia, PIH,
IUGR, recurrent UTI, vaginal candidiasis, preterm labour,
PPROM and treated accordingly. All patients diagnosed as
GDM were advised diabetic diet and glucose levels were
monitored with FBS and PLBS after 2 weeks. Those who were
controlled on this continued with diet plan. But those who
were not controlled on diet shifted to insulin and diet therapy
and monitored accordingly. All these women followed up till
term and after delivery till 6 weeks. Data was collected for
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maternal foetal complications (antenatal, intrapartum,
postpartum), gestational age at detection of GDM, delivery,
mode of delivery, need for NICU etc. Patients with 37 weeks
completed and PIH, induced with Dinoprostone gel, patient
with obstetric indication for LSCS, previous LSCS and
abnormal presentations were posted for LSCS. During
admission for safe confinement, patient was vigorously
monitored for good glycaemic control. Those patients
followed up in postnatal period till 6 weeks, all underwent
OGTT to know risk for development of glucose
intolerance/DM.

Inclusion Criteria

1. All primigravida and multigravida.

2. Pregnant women in early second trimester.

3.  With previous history of previous macrosomic baby,
family history of DM/ GDM, GDM in previous pregnancy,
bad obstetric history, anomalies in previous baby,
polyhydramnios etc.

4. Previous LSCS.

5. Singleton pregnancies.

Exclusion Criteria

1. Patient with chronic medical illness like k/c/o DM, renal
disease, lung disease, heart disease etc.

2. Patient with multifoetal gestation.

3. Patient for the first time attending to hospital in late
gestation.

RESULTS

The prospective observational study was conducted in OBGY
Department, KIMSDU, Karad. Total 3960 booked patients
delivered in Krishna Hospital from January 2017 to May
2018, out of these 120 patients were diagnosed as GDM.
Incidence of GDM in Krishna Hospital was 3%. 20 patients
were lost for follow-up, so remaining 100 patients studied
further.

Age (n=100) No. of Patients
<25yrs. 10 10%
25-30 yrs. 70 70%
>30 yrs. 20 20%
Table 1. Age wise distribution of Patients

70% of the patients were in age group of 25 - 30 yrs.

Parity Wise Distribution of Patients

In present study, 36% (36) patients were primigravida and
64% (64) were multigravida, out of which 9.3% (6) patients
were grand multipara.

In present study, 72% (72) patients were without any
significant past history. While 2% (2) patients had a history
of anomalies in previous pregnancy, 4% (4) patients had
macrosomic baby in last delivery, 6% (6) patients had history
of GDM in past pregnancy, 6% (6) had IUD in past pregnancy
and 10% (10) had previous abortions. Many of these patients
had combination of significant past histories mentioned
above and family history of DM.

Gestational Age in Wks. n=100 | No. of Patients

<28 14 14%

>28 86 86%

Table 2. Gestational age at diagnosis of GDM
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86% of patients were diagnosed as GDM after 28 weeks of
gestation.

Out of these GDM patients, 28% (28) patients were well
controlled on diet treatment. 72% (72) patients required diet
and insulin therapy for control of GDM and these 72 patients
required hospitalisation for control of GDM during ANC
period.

Gestational Age at Delivery

70

60

50

40

30

20

10

24-36wks

>37wks

W gestational age at delivery

74% patients delivered after 37 weeks of gestation, 20%
had preterm deliveries. 6% patients aborted before 24 weeks
of gestation.

Mode of Delivery

40

35 A

30 A

25
20
15
10

Spontaneous Assisted Emergency Eective LSCS
vaginal delivey vaginal LSCS

delivery

® Mode of Delivery

Out of 36% elective LSCS, 14 had previous LSCS, in remaining
22 patients LSCS was done for indications such as IUGR,
severe PIH, macrosomia, oligohydramnios, bad obstetric
history, breech or transverse lie due to polyhydramnios etc.

16% of the patients underwent emergency LSCS for
indications as foetal distress, meconium stained liquor, no
progress of labour, cervical dystocia and obstructed labour.

Maternal Complications during Antenatal, Intrapartum
and Postpartum Period
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In present study 6 patients had abortion, 20 had preterm
labour (24 weeks to 36 weeks), 10 patients had PPROM. 10
patients had Polyhydramnios, out of these one required
therapeutic amniotic fluid tapping (as amniotic fluid index
was 32 at gestational age 28 weeks and due to maternal
discomfort), 18 patients had recurrent UTI, vaginal
candidiasis or both which was treated conservatively. 16
patients had PIH, out of which 10 were on medication Tb.
Nifedipine 10 mg or Tb. Labetalol 100 mg or combination of
these drugs according to severity. Out of 100 GDM patients, 4
patients were known or diagnosed with hypothyroidism
during present pregnancy and were on Tb. Eltroxin.
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Many of these patients had combinations of complicating
factors mentioned above.

In the present study 6 patients had PPH, out of which 2
had traumatic PPH due to macrosomic babies delivered to
these mothers, shoulder dystocia, instrumental deliveries
such as forceps or ventouse delivery and 4 had atonic PPH
due to polyhydramnios, macrosomic babies etc. 6 mothers
had wound sepsis and 2 mothers had wound gap. Wound
sepsis was treated with antibiotics and wound gap required
secondary suturing. Out of 100 patients, 62 patients followed
up in postpartum period till 6 weeks. Out of which 10
patients were diagnosed with glucose intolerance in GTT and
3 had Diabetes mellitus picture on GTT.
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Baby Outcome

Out of 100 babies born to these mothers 6 were abortions, so
these babies were excluded from this table and 94 babies
born to these mothers were considered. Low birth weight
babies were 8, out of these 3 (3.1%) babies were < 2 kg, out
of these 3 babies one was IUGR born at 36 weeks and 2
babies were early preterm delivery before 32 weeks and
remaining 5 (5.3%) babies had weight between 2 - 2.5 kg (3
were preterm deliveries and 2 were full-term, but IUGR). 20
(21.27%) babies were macrosomic > 3.5 kg. 66 (70.21%)
babies had weight between 2.6 kg - 3.5 kg. Out of these 94
babies, 1 baby was still born (< 2 kg and < 32 weeks
gestation) and 2 babies were IUD (1 had weight 2.6 kg - 3.5 kg
and one had a weight > 3.5 kg) and 2 babies were neonatal
death (1 had weight < 2 kg and IUGR and 1 had weight
between 2.6 kg - 3.5 kg and this baby died due to meconium
aspiration syndrome).

Original Research Article

Many of these babies had a combination of complications
and most of live born babies required NICU admission. Out of
3 IUGR babies, 1 was neonatal death in NICU. Out of 20
macrosomic babies, 1 was neonatal death in NICU.

DISCUSSION

The present study was conducted in OBGY Department of
tertiary care hospital, Krishna Hospital, KIMSDU, Karad from
January 2017 to May 2018. 3960 booked pregnant women
were investigated and 120 were diagnosed as GDM, 20 were
lost for follow-up. So remaining 100 women diagnosed as
GDM were studied till delivery. Out of these 100, 62 women
were followed up till 6 weeks in postpartum period.

Name of Stud Incidence of No. of Patients
y GDM Studied
Present study 3% 100
Amey Duc;kllswadkar et 4.2% 68
Saima Yas:llén Qadir et 3.5% 100
Tulika et al” 3% 216
Table 4. Incidence of GDM in Different Studies

Baby Weight
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60 +
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<2kg 2kg-2.5kg 2.6kg-3.5kg >3.5kg
® Baby Weight

Out of 94 babies, 2 babies were IUD and 1 was stillbirth.
So these three babies were excluded from present analysis
regarding need for NICU admission. Out of 91 live babies, 46
(50.54%) babies required NICU admissions for reasons such
as IUGR, LBW, Birth Asphyxia, MSL, Macrosomia,
Hypoglycaemia, RDS, Jaundice etc. Out of these 46 babies who
required NICU admission, 2 were neonatal deaths, 1 baby was
severe IUGR birth weight < 2 kg and the other was meconium
aspiration syndrome. 45 (49.4%) babies were healthy and
did not require NICU admission.

Foetal Complication No. of Babies
Abortions 6
Congenital Anomalies 4
Macrosomia 20
IUGR 3
Shoulder Dystocia 8
Hypoglycaemia 14
RDS 2
Jaundice 10
. . Stillbirth| Neonatal
Perinatal Mortality 5 IUD=2"_ 1 |Death= 2
Shoulder Dystocia 8
Meconium Aspiration
8
Syndrome

Table 3. Foetal Complications

—
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Incidence of GDM was 1.68% in Perveen N et al study,8
2.7% in Usmani AT et al study,® 3.2% in Khan KS et al study.10
6.7 % in Wahi P et al study,!! 7.7% in Swami SR et al study.12
Variation in incidences of GDM in different studies were due
to geographic, ethnic, racial, diet pattern variation and
carbohydrate intolerance.l3 The present study results are
similar to Tulika et al study and Saima Yasmin Qadir et al
study.

In present study, incidence of GDM in 25 - 30 years old
women was 70%, Amey Dudhwadkar et al studys it was 56%
in 26 - 30 years age. Incidence of GDM was 88% in women >
25 years age in Saima Yasmin Qadir et al study.6 This prove
increasing maternal age was associated with higher incidence
of GDM.14.15

In present study, 28% patient had positive family and
past history. In Amey Dudhwadkar et al study,5 it was 20%. In
Nanda et al study,!¢ positive family history was found in
23.9% patients.

In present study GDM was detected in 64% multigravida,
it was 72% in Amey Dudhwadkar et al study,> it was 76% in
Saima Yasmin Qadir et al study,6 while Randhawa et all5
reported 80% GDM in multiparous women. So it indicates
increasing parity is a risk factor for developing GDM.

72% patients in present study required diet and insulin
therapy for good glycaemic control, while it was 15% of
women with GDM who required insulin therapy in Jovanovic-
Peterson L study!” and 64% in Saima Yasmin Qadir et al
study® and 40% patients were treated with insulin in
Randhawa MS et al study.!> Such high number in the present
study was due to illiteracy and lack of comprehension about
the principles of good diabetic control.

In present study 86% GDM were diagnosed > 28 weeks,
while it was 62% in Saima Yasmin Qadir et al study.6 In
present study incidence of foetal anomaly was 4%, while it
was 8% in Amey Dudhwadkar et al study,> 2% in Saima
Yasmin Qadir et al study,® 3.3% in Usmani AT et al study,®
3.85% in Perveen N et al study® and 4% in Mannan ]| et al
study.18
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Gestational Present Amey Ys:slrl::ian Mahalakshmi
Age at Dudhwadkar . MM et al
Delivery Study et al Studys Qadir et Study??
al Study®
<24 wks. 6% - 2% -
24-36 wks.| 20% 22% 14% 19%
37-40wks.| 74% 78% 84% 77.5%

Table 5. Gestational Age at Delivery in different Studies

All above-mentioned study results are almost comparable
to present study. Maximum no. of deliveries occurred at full
term. This is because of early diagnosis and timely
management and good glycaemic control.

Ame Saima Emmanuel
Neonatal Present y Yasmin
. Dudhwadkar . Odar et al
Compli- Study Qadir et
- et al Studys Study?21
cations n=100 al Study®
n=68 n=90
n=100
Perinatal
0, 0, - 0,
mortality rate 5.3% 8% %
Macrosomia | 21.27% 40% 36% -
Hypoglycaemia] 15.38% 8% 8% 0%
Meconium
aspiration 8.5% 4% - -
syndrome
Congenital | o, 8% 2% 0%
anomalies
RDS 2.1% 12% 2% -
Shoulder | =g 5 4% 6% | 233%
dystocia
Jaundice 10.98% - 18% -

Table 9. Neonatal Complications in different Studies

Mode of | Present Du dlfvzfl}l,(ar ot Saima Yasmin
Delivery Study al Studys Qadir et al Study®
(‘j’agmal 30% 46% 34%
elivery
Assisted
vaginal 12% 2% 6%
delivery
Elective
LSCS 16% 18% 14%
EmerEency | 36% 34% 44%

Table 6. Mode of Delivery in different Studies

In present study, LSCS (both elective and emergency) rate
was 52%. It was almost same as studies mentioned above.
This may be due to increased maternal and foetal
complications related to GDM. In Yajnik CS et al study,20 the
incidence of LSCS in patients with GDM was found to be 60%.

Baby Present Amey Saima Yasmin
Weight in Study Dudhwadkar etal| Qadir etal
kg Studys Study®
<2 kg 3.1% 12% -
2-2.5kg 5.3% 8% 6%
2.6-3.5kg| 70.21% 40% 58%
>3.5kg 21.27% 40% 36%

Table 7. Baby Weight in different Studies

LBW babies < 2.5kg was 8.4% in present study, which is
almost correlating with Saima Yasmin Qadir et al study,é but
incidence of LBW and macrosomic babies was high in Amey
Dudhwadkar et al study.5 This variation may be due to
difference in racial, nutritional glycaemic control.

Amey Saima
. [Emmanuel
Present| Dudh Yasmin
Maternal . Odar et al
Complications Study |[wadkar et|Qadir et al Study21
n=100 | al Study5 | Study® n=90
n=68 n=100 -
Spontaneous
abortion 6 ) 2 0
Preterm labour 20 11 14 1
PPROM 10 - 10 -
Poly 10 10 18 2
hydramniosis
PIH 16 13 12 5
Hypo ) )
thyroidism 4 3
Recurrent UTI
and vaginal 18 10 12 6
candidiasis
PPH 6 3 - -

Table 8. Maternal Complications in different Studies
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In present study, 50.5% live babies required NICU
admissions for above-mentioned neonatal complications.

In present study, wound sepsis was present in 6% women
and wound gap was present in 2% women. 7% patients had
wound sepsis and wound gap in 1.4% in Amey Dudhwadkar
et al study,5> which is almost coinciding with the present
study.

Out of 100 women, 66 women followed up till 6 weeks
post-partum. Out of these, 10 were diagnosed with glucose
intolerance on GTT and 3 as DM. In Amey Dudhwadkar et al
study,® glucose intolerance was found in 10 and DM in 6
women on follow-up. According to a study by Mahalakshmi
MM et al,19 half of the patients developed diabetes within 5
years and over 90% within 10 years after delivery.

CONCLUSION

Incidence of GDM is increasing in present era. Incidence is
more as parity increases. Preventive measures for type 2
diabetes should start before birth and should be continued
lifelong in children born to GDM mothers. To achieve what is
needed is a small screening test for GDM in antenatal period,
timely diagnosis and good glycaemic control. These
preventive measures decrease neonatal morbidity and
mortality and chances of developing diabetes in these
children in their life. This will reduce the financial and social
burden of managing complications of untreated diabetes.
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