COMPARATIVE STUDY BETWEEN DIPSI AND
GCT FOR SCREENING OF GESTATIONAL
DIABETES MELLITUS

A dissertation submitted to the

TAMILNADU Dr. M.G.R MEDICAL UNIVERSITY

In partial fulfillment of the regulations for

the award of the degree of

M S (Branch II)

OBSTETRICS AND GYNAECOLOGY

GOVT THENI MEDICAL COLLEGE

THENI - 625531

APRIL-2016



BONAFIDE CERTIFICATE

This 1s to certify that the dissertation entitled “comparative study between
DIPSI and GCT for screening of gestational diabetes mellitus™ is a bonafide
work done by Dr. E. SARANYA, at the Department of Obstetrics and
Gynaecology, Government Theni Medical College and Hospital, Theni during
her post graduate study for MS Branch II Obstetrics and Gynaecology (2013-
2016) from August 2014 - July 2015. This dissertation submitted to Dr. MGR
Medical University in partial fulfillment of the University rules and regulations

for the award of MS Degree in Obstetrics and Gynaecology.

Prof. Dr. Thangamani M.D., O.G_, Prof. Dr. Shanthadevi M.D., D.G.O
Head of the Department Associate Professor

Department of OG Department of OG

Govt Theni Medical College Govt Theni Medical college

Then. Then.

Prof. Dr. Kathirkamu M.S.,
Dean
Govt Theni Medical College
Theni



DECLARATION

I, solemnly declare that the dissertation titled" COMPARATIVE
STUDY BETWEEN DIPSI AND GCT FOR SCREENING OF

GESTATIONAL DIABETES MELLITUS” has been prepared by me.

This 1s submitted to The Tamil Nadu Dr. M.G.R. Medical University,
Chennai 1n partial fulfillment of the requirement for the award of M.S. Degree
Examination (Obstetrics and Gynaecology) to be held in April 2016.This record
of work has not been submitted previously by me for the award of any degree or

diploma from any other university.

Place: Them DR.SARANYA.E

Date:



ACKNOWLEDGEMENT

I sincerely thank Dr. Kathirkamu M.S., Dean, Govt. Theni Medical College and
hospital, Theni, for allowing me to use all the resources in the hospital and in the
college.

I am greatly indebted to Prof. Dr. Thangamani M.D., O.G., Head of the department,
Department of OG, Govt Theni Medical College and Hospital, Theni, for her immense
help and guidance in doing this study.

I thank Dr. Shanthadevi M.D, O.G., for her valuable support and guidance.

I also express my hearty deep sense of gratitude to Dr. B. Shanthirani M.D., O.G.,
for her support and guidance in doing this study.

I also thank Assistant Professors Dr. A. Mahalakshmi M.D., O.G.,
Dr. A. Shanthavibala M.D., O.G., Dr. K.Kameswari M.D., O0.G.,
Dr. J. Rekha M.D., O.G., Dr. K. Moogambigai M.D., O.G., for their support and
guidance throughout the study.

I am thankful to all my friends, colleagues, nursing staff of labour ward for their help
in recruiting patients for the study and data collection.

My sincere thanks to Librarian for providing relevant literature at all times.

Last but not the least my thanks to all the patients who gave their consent and

participated in this study.



CONTENTS

S.NO TITLE PAGE
1. INTRODUCTION 1
2. AIM OF STUDY 3
3. REVIEW OF LITERATURE 4
4. MATERIALS AND METHODS 42
5. OBSERVATIONS AND RESULTS 45
6. DISCUSSION 85
7. SUMMARY 91
8. CONCLUSION 93
9. ANNEXURES

BIBLIOGRAPHY

LIST OF ABBREVIATIONS

PROFORMA

MASTER CHART

ETHICAL COMMITTEE APPROVAL
CERTIFICATE

ANTIPLAGIARISM CERTIFICATES




INTRODUCTION

The most common endocrine disorder to complicate pregnancy is
Diabetes. Gestational diabetes mellitus 1s defined as carbohydrate intolerance
with onset/recognition during pregnancy. There is increase in incidence

worldwide with a range of 0.4-10% (Dornhorst et al. 1998 V).

Since the discovery of insulin more women are able to carry their
pregnancies to term, though stillbirths, birth defects are high. The incidence of
GDM is higher in India and ranges from 10-17.8%. A national survey
conducted recently reported the prevalence of Impaired Glucose Tolerance
(IGT) in age group between 20-29 yrs as 12.2% and between 30-39 yrs as
15.3% respectively (Seshiah, et al (*)). The prevalence of GDM in urban, semi-
urban and rural areas are 17.8%, 13.8% and 9.9% respectively in a community

based survey by Seshiah et al., 2008 .

GDM has adverse outcomes of pregnancy including polyhdramnios,
preeclampsia, macrosomia and shoulder dystocia. Long term risk includes
childhood obesity and type II DM in mother and offspring (Wilkins Huag L, et
al ), Metzger et al ), which warrants an effective screening and diagnostic test

for GDM.

Over years there has been many controversies regarding best screening and

diagnostic test for GDM. The testing for GDM by appropriate method at the



earliest, detects women who need treatment with either diet alone or a
combination of diet with insulin therapy. This helps in prevention of maternal

morbidity and mortality.

All complications of GDM are potentially preventable with early
recognition and intense monitoring. Ethnically Indian women are prone to
develop glucose intolerance by eleven fold when compared to whites
necessitating universal screening during pregnancy. Hence, an appropriate

screening test for GDM has been much emphasized.

A study is being performed on 1000 antenatal patients attending outpatient
department of Obstetrics and Gynaecology, Government Theni Medical College
and Hospital to compare the efficacy of DIPSI (Diabetes in Pregnancy Study
Group India) with GCT method (Glucose Challenge Test) of screening of

Gestational diabetes mellitus.



AIM OF STUDY

This study compares the efficacy of DIPSI with GCT 1n the screening of

Gestational diabetes mellitus in general population.



REVIEW OF LITERATURE

In India, we need a simple procedure which 1s economical and feasible. A
study was conducted to validate the efficacy of Diabetes in Pregnancy Study
Group India (DIPSI) and concluded that DIPSI criteria requires one blood
sample to estimate plasma glucose which aids in the diagnosis of GDM. This

offers a cost effective single step procedure for the diagnosis of GDM.

In February 2010, the 5th National Conference of Diabetes in Pregnancy
Study Group India (DIPSI) guidelines stated a single step procedure for the

diagnosis of abnormal glucose tolerance during pregnancy in our community.

The Diabetes in Pregnancy study group India (DIPSI) now recommends
practise guidelines for diagnosis of GDM in our country. Due to high
prevalence of GDM, screening is essential in our country. DIPSI recommends
that as a pregnant woman walks into antenatal clinic, she has to be given
75gram oral glucose and a 2 hrs blood glucose value (venous sample) is
collected. This one step procedure of challenging a pregnant woman with 75
gram oral glucose is simple and feasible. Screening 1s recommended between

24-28 weeks gestation.

In 2015, a study was conducted by Prathiba et al ® on Comparative study
of efficacy of DIPSI and O' Sullivan's method of screening for GDM. This

study was conducted in 200 antenatal patients. Out of 100 patients in each group



17% had abnormal glucose challenge test in GCT group and 24% had
abnormal glucose tolerance in DIPSI group. The incidence of abnormal glucose
tolerance was maximum in the age group of 21-14 yrs, with a BMI of >
25kg/m2.They concluded that a high prevalence of GDM was obtained with a
simple, economical and feasible method of single step glucose challenge test

with 75 gram oral glucose using DIPSI method.
3.1 PREGESTATIONAL DIABETES

Pregestational diabetes is defined as diabetes that antedates pregnancy.

White's classification (White P., 1949 ) of diabetes in pregnancy is based on:

e Age of onset.
e Duration of disease.
e Patient condition before pregnancy.

e Complication.



White's classification of Diabetes in pregnancy

DIABETES DESCRIPTION

A Euglycemia maintained by diet alone: onset
may be of any age and of any duration

B Onset at 20 years of age or older and duration
of Less than 10 years.

C Onset at age of 10-19 years or duration of 10-
19years.

D Onset below 10 years of age, duration of over
20 year, background retinopathy or
hypertension.

F Nephropathy with proteinuria exceeding
500mg/day.

R Proliferative retinopathy or vitreous
hemorrhage.

RF Criteria for classes R and F coexist.

H Atherosclerotic heart disease clinically
evident.

T Prior to renal transplantation




GESTATIONAL DIABETES MELLITUS (GDM)

Gestational diabetes mellitus 1s defined as carbohydrate intolerance of
variable severity with first onset or first recognition during present pregnancy ®.
It applies irrespective of whether insulin is used for treatment or not or the

condition persists after delivery.

It results from sluggish first phase of insulin release and in addition to
excessive resistance to action of insulin on glucose utilization due to placental
hormones like placental lactogen, prolactin, progestin, cortisol. Woman with
diabetes have lower insulin response at 30 to 60 minutes after oral glucose

compared to normal pregnant woman.

Insulin resistance plays a role particularly in fasting state by switching
maternal metabolism from carbohydrate to lipids, thereby ensuring adequate
supply of glucose to foetus. In fed state, insulin secretion revert back maternal

metabolism to utilize carbohydrate.

In a normal woman, insulin secretion increases over and above insulin
resistance and thereby maintains her glycaemic levels. Whereas a pregnant
woman 1s not able to increase her insulin secretion to overcome insulin

resistance and thereby develops gestational diabetes.



3.3 GESTATIONAL GLUCOSE INTOLERANCE (GGI)

Instead of impaired glucose tolerance (IGT), the term "Gestational
Glucose Intolerance (GGI)" can be used to indicate pregnant women with 2 hr
PG between 120 mg/dl to 140 mg/dl. The term ‘IGT’ during pregnancy may be
confusing, as the same terminology is used in non-pregnant adult with 2 hr PG
>140 mg/dl. This level is also used to diagnose GDM by WHO criteria. Hence,
we label 2 hr value>140mg/dl as GDM and a 2 hr PG value > 120 mg/dl as
GGI. The term IGT should not be used to denote any abnormal value during

pregnancy. The figures suggested are as follows:

With 75 gram OGTT (WHO criteria)

In Pregnancy Outside Pregnancy
2 hr>200 mg/dl Diabetes Diabetes
2 hr 140-199mg/dl GDM IGT
2hr 120-130mg/dl GGI Normal

A study using computer based technology suggests that the patients with
elevated blood glucose value during glucose tolerance testing have high blood

glucose under ambulatory condition, which correlated with foetal macrosomia.



INSULIN SECRETION IN PREGNANCY (NORMAL GLUCOSE

TOLERANCE)

Insulin secretion 1s increased in both pregnant women with normal
glucose tolerance and in women with GDM, but glucose stimulated insulin

secretion 1s increased more in women with normal glucose tolerance.

During OGTT, the peak insulin response occurs late in women with

GDM when compared to women with normal glucose tolerance.

First phase insulin response to IV glucose increases more in pregnant

women with NGT when compared to women with GDM.

Increase in second phase insulin response is similar in pregnant women

with NGT and those with GDM.

ETIOLOGY AND PATHOGENESIS OF GDM

o Auto-immune destruction of pancreatic beta cell.
o Impaired beta cell function.
o Increased insulin degradation.

o Decreased tissue sensitivity to insulin.



Risk factor for progression of Gestational diabetes to Type II diabetes

postpartum 1is:

o Increased fasting blood sugar >105 mg/dl

o Obesity
o Degree of glucose tolerance during and after pregnancy
o Need for insulin therapy during pregnancy

EFFECT OF MATERNAL FUEL ON FETAL DEVELOPMENT

The Pederson hypothesis (hyperglycaemia-hyperinsulinism) has been
modified to include other contributing factors besides glucose that are

responsive to maternal insulin.



Maternal Hyperglycemia

Fetal hyperglycemia

Fetal pancreatic hyperplasia

Fetal hyperinsulinemia

11|

Macrosomia IGT/Diabetes Organomegaly

Increased Erythropoeisis Decreased Surfactant

Neonatal Polycythemia Hyalinemembrane disease

Pederson's Hypothesis



MATERNAL AND FOETAL ADAPTATION IN PREGNANCY

Maternal adaptation that occurs during pregnancy is to accommodate the
growing tissue transplant, the conceptus. Embryogenesis, growth maturation
and survival of fetus are facilitated by placenta. It synthesizes steroid and

peptide hormone and transplant maternal fuel to fetus.

NORMAL PREGNANCY- FUEL METABOLISM

In normal (non-diabetic) pregnancy the metabolism is carried out by

o Insulin action in first half of pregnancy.

o Diabetogenic stress in second half of pregnancy.

EARLY WEEKS OF GESTATION

Hormonal changes in early weeks of gestation are:

1. Increase in glucose stimulated insulin release.
2. Increase 1n fasting insulin concentration
3. Increase 1n oestrogen and progesterone which induced beta

cell hyperplasia.



Insulin is anabolic and anti-catabolic hormone favouring the following;

o Prevents glucose production from liver.
o Increases peripheral utilization of glucose
o Tissue glycogen storage

The net effect 1s decrease in fasting plasma glucose by 10% compared to

non-pregnant fasting level.

LATER WEEKS OF GESTATION

In later weeks of gestation, facilitated insulin action continues. At the
same time, there is increased level of placental somato-mammotrophin like
Human Placental Lactogen (HPL), prolactin and cortisol. The net result is

insulin resistance.

Metabolic alteration influenced by insulin and placental hormones
facilitate anabolism during feeding and catabolism during fasting state. As
pregnancy advances, in fasting state plasma glucose continues to be low due to
constant removal of glucose by fetus. This i1s also attributed to decrease in
circulating amino acids (especially alanine) which 1is needed for
gluconeogenesis, a condition called 'Substrate deficiency syndrome'. When

there 1s no availability of exogenous feed, the maternal metabolism shift rapidly



to catabolism using fat as fuel. This is aided by placental hormone by

producing ketogenesis and a state of accelerated starvation.

The insulin and glucagon secretion 1s regulated by glucose and many
other substrates. In fed state, insulin levels are higher and more prolonged.
Following glucose load, glucagon secretion is suppressed. This combination of
enhanced beta cell response to glucose and decreased alpha cell response to

amino acids leads to 'Facilitated anabolism’.

To summarize, the maternal fuel adaptation is favoured by the facilitated
anabolism in fed state and accelerated starvation in fasting state. In second half
of pregnancy there is compensatory increase in secretion of insulin (due to
insulin resistance) and diabetogenic stress (due to placental hormones). When
this compensation is inadequate, usually during second half of pregnancy-

gestational diabetes sets in.

PATHOGENESIS OF GLUCOSE INTOLERANCE DURING

PREGNANCY

Genetic factors:

Increasing maternal age and obesity may contribute to genetic factors.

Gestational factors:



a) Islet secretion:

In GDM during OGTT there is lower response at 30 and 60
minutes after oral glucose. Due to this the time to reach maximum

glucose concentration increases.

b) Insulin resistance and hormones of gestation:

Decreased insulin sensitivity may be due to

(1) Heightened sensitivity of gestational counter hormones

(like HPL)

(i1)Defect in post receptor insulin signalling pathway.

Insulin receptor substrate( IRS-I) expression is down regulated leading to

decreased ability of insulin in inducing further steps of signalling cascade.

Decrease in beta cell function in GDM women may indicate further

susceptibility to diabetes.

FUEL METABOLISM IN DIABETIC PREGNANCY

There 1s under utilization of exogenous hormone in fed state (facilitated
anabolism reduced) and over production of endogenous hormone in fasted state
(hyperaccelerated starvation). The first sign of pregnancy in pre GDM may be

early morning fasting ketonuria.



CONSEQUENCES OF DIABETES ON PREGNANT MOTHER

Complications most commonly occur in pre-gestational diabetic women.

Hypoglycaemia:

This 1s due to multiple factors like physiological adaptation, nausea

of early pregnancy.

Abortion:

Uncontrolled diabetes is associated with recurrent spontaneous

abortion.

Retinopathy:

Its prevalence 1s strongly related to duration of disease.
Background diabetic retinopathy (BDR) if already present can progress to
Proliferative diabetic retinopathy (PDR). Those with poor glycaemic

control and with hypertension are at risk of developing PDR.

Nephropathy:

Prevalence of nephropathy is 14%.Renal complication is more
common in 5 % of overt diabetes. Women with nephropathy may be

complicated with IUGR, preterm labour and pre-eclampsia.



Pre-eclampsia:

Factors like wvascular complications, pre-existing proteinuria
aggravate pre-eclampsia in diabetic women. Temple and co-workers in
2006(9) studied HbAlc levels at 24 weeks gestation with Type 1 diabetes

and found that pre-eclampsia was related to glucose control.
Diabetic gastropathy:

It is a form of diabetic neuropathy. It aggravates nausea and

vomiting. Cisapride or mosapride may give relief.
Infection:

Diabetic women are prone for all types of infection. The chance of
post-operative wound infection is three fold higher in prediabetic women
(Stalmer''”).Common infections are urinary infections, candida

vulvovaginitis, respiratory infection and pelvic infection.
Polyhydramnios:
Probable reasons for polyhydramnios are:
1) Fetus hyperglycaemia leading to polyuria.

11)  Glucose in amniotic fluid irritates amnion to produce
more amount of liquor (Dashe et al'")Polyhydramnios

leads to premature labour and malpresentations.



Diabetic ketoacidosis:

Its incidence is 1% among diabetic pregnant women(Garner,
1995, It commonly occurs in type I diabetes mellitus and the fetal loss

is 20% (Pederson's & Cocuorhers'?).
CONSEQUENCES OF DIABETES ON FETUS

Consequences of changes in fuel metabolism on fetal development

revolve around maternal hyperglycemia and fetal hyperinsulinemia.

Pregnancy 1s considered as a tissue culture experiment acting as an
incubation medium for the development of placenta and fetus. The glucose
traverses the placenta by facilitated diffusion and amino acids by active

transport.

The recent concept is that the glucose transport across placenta is
dependent on glucose trasnsporter (GLUT) family particularly GLUT 1 which 1s
located in syncytiotrophoblast. As pregnancy advances, there is a two to three
fold increase in expression of syncytiotrophoblast transportation. There is active
transport of aminoacids from mother to fetus via energy requiring amino acid
transporters. This process of transportation is regulated by insulin and hence any
disturbance in insulin secretion and its action will influence the whole nutrient

composition and may lead to fetal hyperinsulinemia. The fetal and neonatal



complications occur when the fetus is exposed to abnormal fuel mixture during

different periods of gestation.

FIRST TRIMESTER

In first trimester, during the process of organogenesis exposure to
abnormal nutrients may cause spontaneous miscarriage, malformations and

intrauterine growth retardation.

The mechanisms for the teratogenic effects in early post implantation stage are:

o Disruption of normal functioning of yolk sac during early

neural tube development.

o Diffusion of intracellular myoinositol resulting in disruption

of arachidonic acid and prostaglandin metabolism.

o Glucose induced mutation in embryonic DNA.

o Generation of free oxygen radicals that may be toxic to

embryo.



Type and Timing of Malformation in Infant of Diabetic Mothers

Type of Anomaly Timing of lesion (weeks post
conception)

Neural:

Anencephaly 4

Myelocele 4

Hydrocephalus 5

Skeletal:

Caudal regression 3

Spina Bifida 6

Cardiovascular:

Dextrocardia 4

Ventricular septal defect 6

Renal:

Renal agenesis 6

In order to avoid this fuel mediated teratogenesis, control of maternal
metabolism must commence before conception and be maintained throughout
pregnancy. Preventive medicine starts before conception reflecting the
importance of pre pregnancy counselling. Hence supplementation with folic

acid and antioxidants may play a role in prevention of malformation.



SECOND TRIMESTER

As the formation of brain cells occur during second trimester,
hyperglycemia during this trimester alters the behavioural and psychological

pattern in childhood.

Insulin secretion by fetal pancreas occurs as early as 9 weeks after
conception. Beta cell growth is regulated by insulin secretogogues such as

glucose and essential amino acids.

This priming of beta cell may contribute for the persistence of fetal
hyperinsulinemia throughout pregnancy and altered fetal growth even when the

mother achieves a good metabolic control.
THIRD TRIMESTER

Stillbirth 1is still unexplained in third trimester, although maternal and
foetal hyperglycaemia contributes. There 1s proliferation of foetal adipocytes

due to maternal hyperglycaemia leading to obesity and type II diabetes in later

life.



NEONATAL COMPLICATIONS

CONGENITAL MALFORMATIONS

Poor maternal glycaemic control during the process of organogenesis as
evidenced by HbAlc may lead to congenital malformations. Patients with
HbAlc values more than 6 standard deviations had two-fold increased risk of
congenital malformation. It leads to 50 % of perinatal mortality in IDM.

SPONTANEOUS ABORTION

Incidence of spontaneous abortion in diabetic patient 1s 10- 17%.1It

reflects the glycaemic control in early pregnancy.

HYPOGLYCAEMIA

Hypoglycaemia incidence in infant of diabetic mother is 30-50%.The
incidence decreases to 5-15% with physiological control of maternal glucose.
Hypoglycaemia 1s defined as blood glucose value less than 45mg/dl in any
infant regardless of gestational age. Clinical presentations include twiching of
limbs, hypotonia, tachypnoea and rarely seizures. Treatment of hypoglycaemia
includes IV bolus administration of glucose at a dosage of 200mg/dl followed
by continuous glucose infusion at 8mg/dl. Protective factor against fetal

hypoglycaemia is optimal control of maternal hyperglycaemia.



HYPOCALCEMIA

Incidence of hypocalcemia is 25% among IDMs and they may
remain asymptomatic, usually detectable during 2nd or 3rd day of life. Causal
mechanism may be reversal of shift of calcium from intracellular to

extracellular compartment during correction of acidotic event.

RESPIRATORY DISTRESS SYNDROME

Incidence of Respiratory distress syndrome is 5% among IDMs.
Glucocorticoids and thyroxine promote type II pneumocyte proliferation and

surfactant production whereas insulin inhibits surfactant production.

Measurement of phosphatidyl glycerol or in combination with lecithin
phosphatidyl choline may serve as a reliable indicator for lung maturity in
diabetic mothers. If the L: S ratio is less than 2:1 prophylactic steroids may be

given to accelerate lung maturity

POLYCYTHEMIA:

Polycythemia in Infants of diabetic mother 1s due to placental
insufficiency and elevated glycohemoglobin. Large placenta favouring over
transfusion may also contribute. This leads the infant with high risk of

congestive heart failure and vascular thrombosis.



HYPERBILIRUBINEMIA:

Incidence of neonatal jaundice is 25-53% of pregnancy complicated by
pre-gestational diabetes and 38% of pregnancy with GDM. This may be due

to increased bilirubin production and decreased life span of RBCs.

MACROSOMIA:

According to ACOG macrosomia is defined as birth weight greater than
4.5 kg. Incidence of macrosomia is ten times more common in women with
diabetes when compared to normal population. Incidence of macrosomia is
50% common among women with GDM and 40% among women with overt

diabetes.

Macrosomia Baby



Macrosomia results from:

1) Maternal hyperglycaemia- hyperplasia and hypertrophy of fetal islets of

langerhans- increased secretion of fetal insulin- accumulation of fat.

11) Elevation of maternal free fatty acids (FFA) in diabetes- leads to its increased

transfer to the fetus- acceleration of triglyceride synthesis- adiposity.

Macrosomic babies are more prone to shoulder dystocia.
Meticulous control of maternal metabolism can normalize fetal growth to

certain extent.
UNEXPLAINED FETAL DEMISE:

Unexplained fetal demise remains unique to pregnancies complicated by

overt diabetes.
Possible mechanisms are:

e High concentration of glycosylated haemoglobin (HbAlc)- it has
high affinity towards oxygen and releases less oxygen leading to

decreased oxygenation to placenta.

e There is increased oxygen requirement to fetus due to fetal
hyperinsulinaemia. As the oxygen supply is unable to keep pace

with the demand it results in fetal hypoxia and acidosis.



e Placental insufficiency along with vascular complications as

pregnancy advances.

e Hyperglycaemia in mother leading to osmotically induced villous

oedema and impaired fetal oxygen transport.
PRETERM BIRTH:

The most important cause of preterm birth in women with GDM is
Preeclampsia. A study by YANG et al ¥ showed the incidence of preterm
birth as 28%. The incidence of preterm birth is five-fold increased in

diabetic women when compared to normal pregnancy.

SCREENING TEST FOR GESTATIONAL DIABETES MELLITUS:

Compared to selective screening, Universal screening detects more cases
and thereby helps to improve maternal and neonatal outcomes '>. Maternal
abnormalities are the most important cause of increased risk of maternal and
fetal complications. Oral glucose tolerance test performed during each trimester
1s the ideal test. As this is not possible in centres with high birth rates, the usual

recommendation for screening is between 24-28 weeks.



GYCOSURIA:

It 1s the commonly employed test for detection of glucose
intolerance. In pregnancy, the renal threshold is lowered for glucose due

to increase in glomerular filtration rate and tubular defect in reabsorption.

In 1986, an analysis by Seshiah et al on 342 pregnant women, stated that,

Seshiah analysis

Sensitivity Specificity Positive

predictive value

Fasting glycosuria 31.58% 78.95% 23.08%
Post glucose 71.93% 64.56% 28.87%
glycosuria

Unfortunately, glycosuria is less specific as a screening test.

ADA RECOMMENDATION

American diabetes association recommends selective screening.
Screening 1s performed between 24-28 weeks in women who are not

known to have glucose intolerance earlier in pregnancy.



Indications for selective screening ADA-2009.

—

. Age> 25 yrs

[\

. Obesity (BMI>25)

3. Previous history of unexplained stillbirth.

4. Family history suggestive of diabetes.

W

. Large for gestational age infant.

6. Intrauterine death.

~J

. History of congenital malformed infant.

8. Members of ethnical group with high prevalence of diabetes.

Indians come under high ethnic group.

Two Step Procedures

First the woman is challenged with 50 gram oral glucose. If they
test to be positive, it 1s followed by diagnostic 100 gram oral

glucose tolerance test.

GCT

Glucose values (venous sample) are measured 1 hour after 50 gram

of oral glucose irrespective of time or day of last meal.



When the cut-off is set as >/= 140 mg/dl - 80% of women with GDM are

identified.

When the cut-off is set as >/= 130 mg/dl - 90% of women with

GDM are identified.

Those found to be positive at screening test will undergo

confirmatory test with 100 gram oral glucose.

100 gram of OGTT by Carpenter and Coustan method-National

institute of health **

Time 100 gram OGTT
Fasting >/=95 mg/dl

1 hour >/=180 mg/dl
2hours >/=155 mg/dl
3hours >/=140 mg/dl

When two or more values are met or exceed this value GDM is

diagnosed.



WHO Criteria

OGTT 1s performed using 75 gram of glucose after overnight fasting.

Plasma glucose values are measured at fasting and 2 hours !

WHO criteria (75gms OGTT)
Fasting 2h (mg/dl)

Gestational diabetes >110 >140

SCREENING BY DIPSI METHOD WITH 75 GM OF GLUCOSE ©?

A single step procedure was developed due to practical difficulty in
performing glucose tolerant test as the pregnant women seldom comes in
fasting state for the first time in antenatal clinic. When they are asked to

come in fasting state, they may not return '®.

A women with normal glucose tolerant can maintain euglycaemia
(P)despite glucose load after a meal when compared to women with GDM
who has impaired insulin secretion®”.This cascading effect is

advantageous as this will not result in false positive diagnosis of GDM.



Advantage
e Pregnant women need not come in fasting state (21).
e Causes fewer disturbances in their usual activities.
e Serves both as a screening and diagnostic test.

This test assumes clinical relevance as WHO criteria based on 75
gm glucose. This single step procedure has been approved by Ministry of

Health, Government of India and also approved by WHO #?,

Method of performing DIPSI:

Glucose value (venous sample) is measured 2hrs after 75gm of oral
glucose irrespective of last meal. GDM i1s diagnosed if plasma glucose

value exceeds 140mg/dl.
IADPSG CRITERIA®

Hyperglycaemia and Adverse Pregnancy Outcome (HAPO study)
was based on pregnancy outcome and they designed diagnostic criteria
for GDM, which was accepted internationally. There was a continuous
association between perinatal outcomes and maternal blood glucose

values.

HAPO study was designed to determine adverse pregnancy

outcomes with various levels of glucose in women with gestational



diabetes. Based on this study IADPSG lowered the threshold for diagnosis and

treatment of GDM.

HAPO study showed that glucose concentration lower than those

used for ADA correlate with perinatal complications.

Advantage:

o IADPSG diagnose more cases of GDM than routine  ADA
o It is based on pregnancy outcomes.

o It can prevent maternal and neonatal morbidity by identifying more

number of patients with glucose intolerance.
Disadvantage:

It has high dropout rate when pregnant women are asked to come

for glucose tolerance test **,

Attending antenatal clinic for the first time in fasting state is almost
impractical ®* . Fasting blood sugar does not reflect the 2 hrs postprandial
blood sugar with 75 gm oral glucose which is the hallmark of GDM
23 As the insulin resistance in pregnancy increases further, fasting blood
sugar is not an appropriate method for diagnosis of GDM in Asian Indian

26
women ( ).



IADPSG CRITERIA-using 75 grams OGTT

Diagnostic values for GDM

Fasting plasma glucose >/=92mg/dl
l1hr >/=180mg/dl
2 hrs >/=153 mg/dl

The test 1s considered to be positive if any one plasma glucose

value meet or exceed this value.

Overt Diabetes:

The following criteria are used for diagnosis of overt diabetes.

e Fasting plasma glucose >126 mg/dl

¢ Random plasma glucose > 200 mg/dl

e HbAlIc>6.5%

HbAlc:

It 1s glycosylated haemoglobin, whose concentration is directly
proportional to blood glucose values. It reflects metabolic control over
past 8-12 weeks. It has strong relationship between first trimester

metabolic control and risk for major malformation.



MANAGEMENT OF DIABETES IN PREGNANCY
Pre-gestational Diabetes:

The most common cause of mortality and morbidity in infants of
mother with type 1 and type 2 diabetes is congenital malformation. There
has been significant association between elevated maternal blood glucose

during embryogenesis and major malformations in newborn.

To minimize such lethal malformations, pre-gestational counselling
and standard care throughout pregnancy is essential. The cornerstone of

management is glycaemic control 7.

Pre-Conceptional Care:

As 60% of pregnancies among pre-gestational diabetes are
unplanned, most of them begin their pregnancy with suboptimal diabetic

control (Kim and colleagues 2005%)

Glycosylated hemoglobin measurement is used to assess early
metabolic control. It 1s associated with significant risk for malformation

when levels exceed 10%.

Optimum medical care and education is recommended for

optimum control of glucose in perconceptional period.



The optimum values for glucose levels are (ADA)

Preprandial - 70-100mg/dl
Postprandial - Thr <140mg/dl
2hr <120mg/dl

Folate administration of about 400mg/day in periconceptional

period decreases the risk of neural tube defects.
Medical Nutrition Therapy

Landon and associates -2009“” described the benefits of dietary

counselling in diabetic women.

ADA recommends nutritional therapy of about 30 kcal/kg/day
based on prepregnancy body weight (this does not apply to obese

women).

Obese women with BMI > 30 kg/m2 benefit from 30% caloric
restriction. They are monitored weekly for ketonuria as it 1s associated

with impaired psychomotor development in offspring.
Underweight women benefit from 40 kcal/kg/day.
Diet composition includes:
55% - carbohydrate ( preferrably low glycaemic index)

20% - protein



25% - fat (saturated fat < 10%)
It 1s taken as three meals and three snacks daily.

Distribution of calorie in this way will help 75-80% of GDM

. (30
become normoglycaemic ©°”.

Exercise:

Exercise before and during pregnancy has strong protection

against developing GDM ©V.

)

Dempsy and co-workers ®% - exercise reduced the risk of

gestational diabetes in pregnancy.

)

. 33 . . .
Brankston and associates © - exercise reduced the need for insulin

therapy in obese diabetic women.
Oral Hypoglycaemic Agents:
ACOG (2001) did not recommend oral hypoglycaemic agents.

Lange et al -2000°% - both insulin and oral hypoglycaemic agents equally

achieved normoglycaemic levels.



Glyburide:

Moretti et al 2008 - there was no increased perinatal risk with
glyburide. Hebert et al 2008°® - Umblical cord concentrations were half

that of maternal concentrations in women treated with glyburide.

ACOG recommends that further trials should be conducted

regarding the use of glyburide.

Metformin:

Rowan and colleagues ©7 -

They compared the use of metformin
with insulin on GDM women. Complications like severe hypoglycaemia

was less common in infant of mother who were treated with metformin.It

did not have any other major complications except for preterm birth.

Glueck®™- metformin can reduce the incidence of gestational

diabetes when taken throughout pregnancy.

Harborne ©? - It can reach the fetus and should be discontinued

once pregnancy is diagnosed.

43% of women using metformin required insulin supplements.



Insulin therapy:

GDM women who cannot control their glucose values with diet

. . . (40
alone require insulin “”,

According to ACOG (2001) recommendation, insulin therapy is started if;
Fasting > 95mg/dl
Postprandial > 120 mg/dl

Preferable insulin- premix insulin 30/70(short acting/ intermediate

acting)
Total insulin dose per day- 2/3 rd in morning and 1/3 rd in evening,

Regimen- most popular one is four times daily regimen. It includes
regular short acting insulin three injections before three major meals and

intermediate acting insulin at night.

Patient treated with insulin should be made aware of

hypoglycaemic symptoms.

An alternative form of insulin administration is insulin pump
therapy. It allows continuous subcutancous administration of insulin in

order to resemble physiologic insulin release.



Coustan et al. " - randomised trial of pump versus conventional insulin
therapy failed to reveal any difference in metabolic control in diabetic

pregnant women.
Glucose monitoring:

Self monitoring using a glucometer has to be encouraged. When
compared with women evaluated during hospital visits; women with daily
self monitoring had fewer macrosomic infants -Hawkins and colleagues-

2009 “2).

Postprandial surveillance is superior to preprandial surveillance as

the blood glucose control was significantly improved.

Target values for adequate glycaemic control in pregnancy is

(ACOG 2005)
HbAlc </=6
Fasting </=95

I hr postprandial </= 140

2 hr postprandial  </=120

Mean 100



OBSTETRICAL MANAGEMENT

Antepartum:

1. Nuchal translucency - 11-14 weeks.

2. Detailed anomaly scan - 18-20 weeks

3. Fetal echo

4. Growth scans at 28, 32 and 36 weeks.

Timing of delivery:

Gestational diabetes:

1) Controlled with diet- can be followed till 40 weeks.

11) On 1nsulin- usually terminated at 38 weeks.

Antenatal corticosteroids can be administered in mother in preterm

delivery.

Type of delivery:

Diabetes as such is not an indication for caesarean.

Vaginal delivery can be allowed if there are no fetal or maternal
complications. Indication for caesarean is when the estimated fetal weight

>4500g. Labour should be monitored continuously with CTG.



Postpartum evaluation:

Postpartum follow up is recommended as 50% of women with
gestational diabetes become overt diabetes within 20 years. When insulin is
initiated before 24 weeks there is high chance of persistent diabetes (Dacus
and co-workers- 1994). Recurrence rate of GDM 1is 40 % in subsequent

pregnancy - Holmes et al- 2003,

ADA-2007 recommends postpartum follow up using 75 gm 2 hr

OGTT 6-12 weeks postpartum.
Insulin management during labour (ACOG 2005):
Usual dose of insulin given at bedtime.
Morning dose of insulin is withheld.
Intravenous infusion of normal saline started.

Once active labour sets in or glucose levels decrease to 70mg/dl-

5%dextrose infusion started at rate of 100-150 ml/hr.

Glucose values checked hourly. If glucose values exceed 100 mg/dI-

Regular insulin is started as IV infusion at rate of 1.25u/hr.



MATERIALS AND METHODS

This study was conducted in antenatal clinic in outpatient department of
Obstetrics and Gynaecology, Government Theni Medical College during the

period of August 2014 to July 2015.

TYPE OF STUDY

Prospective study

DURATION OF STUDY

August 2013- July 2015

STUDY GROUP

500 pregnant women randomly allotted in each of study group between

24-28 weeks gestation who attend antenatal clinic of GTMCH, Theni.

Inclusion criteria:

e Women aged between 17-40 yrs.

e Women with singleton gestation.

e Women with no past history of GDM or DM.

e Not on any treatment for other medical illness.



Exclusion criteria:

e Known case of type 1&2 diabetes mellitus.

e Women with multiple gestations.

e Autoimmune disorders like systemic lupus erythematosis, thyroid

disorder, PCOS.

METHODOLOGY

500 Pregnant women in each group between 24-28 weeks of

gestation are selected for this study.

Method of performing GCT:

Patient 1s asked to drink 50g of glucose dissolved in 200 ml of water,

without regard to time or day of last meal.

Those with blood glucose level >/= 140mg/dl are considered to be

positive.

METHOD OF PERFORMING 100g OGTT( ADA CRITERIA)

Those who are positive at screening test using a cutoff of >/= 140 mg/dl
will undergo confirmatory oral glucose tolerance test with 100g of oral

glucose.



+ Patient will be instructed to come after 72 hours after overnight
fasting (8-14 hours).She should take a carbohydrate unrestricted diet
(not less than 150 gram per day) for 3 days before test is performed.
Fasting venous sample is obtained.100 grams of glucose is dissolved
in 200-400 ml of water and 1s asked to drink in 5 minutes. Venous

blood is drawn after 1, 2 and 3 hours.

ADA CRITERIA

100 gm OGTT by Carpenter and Coustan method

Time Plasma glucose values
Fasting >/=95mg/dl
l1hr >/=180mg/dl
2hr >/=155mg/dl
3hr >/=140mg/dl

When two or more value meets or exceeds this value GDM 1s diagnosed.

Method of performing DIPSI (Diabetes In Pregnancy Study Group

India)

Glucose value (venous sample) is measured 2 hrs after 75g of oral

glucose irrespective of last meal.

GDM is diagnosed if plasma glucose level exceeds 140mg/dl.



RESULTS AND ANALYSIS

Incidence of Study

In our study 500 pregnant women in each group randomly allotted

were screened using DIPSI and GCT .

The incidence of Gestational diabetes mellitus in our study is 11%

out of which DIPSI detected 12.5% and GCT detected 9% of cases.

Incidence of Study

Total Number of Cases Screened Using GCT 500
Total Number of Cases Screened Using DIPSI 500
Number of cases detected having GDM 45
(Using GCT)

Number of cases detected having GDM 63
(Using DIPSI)

Incidence of GDM (Using GCT ) 9%
Incidence of GDM (Using DIPSI) 12.5%




Incidence of GDM using GCT

Incidence of GDM using GCT

M Total No of cases M Cases detected for GDM (GCT)

9%

Incidence of GDM using DIPSI

Incidence of GDM using DIPSI

B Total No of cases M Cases detected for GDM (DIPSI)

12.5%




5.2 Age distribution of GDM

Age Distribution analysis of GDM using GCT

Number of cases
Number of cases
in patients
Age in Years in Patients with Total
without GDM
GDM (GCT)
(GCT)

No. of Pts 0 97 97
17-20 yrs

Percentage 21.468%

No. of Pts 29 256 285
21-25 yrs

Percentage 64.44% 57.07%

No. of Pts 14 90 104
26-30 yrs

Percentage 33.33% 19.89%

No. of Pts 2 10 12
31-35 yrs

Percentage 4% 0.5%
36-40yrs No of pts 0 2 2

Percentage 1%
TOTAL 45 455 500

The value of Chi-square statistics is found to be 13.6609. With a P-Value

of 0.00846 which 1s much significant at p<0.05.



Age Distribution analysis of GDM using DIPSI

Number of cases
Number of cases
in patients
Age in Years in Patients with Total
without GDM
GDM (DIPSI)
(DIPSI)

No. of Pts 0 86 86
17-20 yrs

Percentage 19.68%

No. of Pts 46 237 283
21-25 yrs

Percentage 73.01% 54.25%

No. of Pts 15 101 116
26-30 yrs

Percentage 23.8% 23.40%

No. of Pts 2 11 13
31-35 yrs

Percentage 3% 2.65%
36-40yrs No of pts 0 2 2

Percentage
TOTAL 63 437 500

The value of Chi-square statistics is found to be 16.22. With a P-Value of

0.002736 which is much significant at p<0.05.
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The age group for which GDM test was conducted ranged from 18 — 40

Figure showing age distribution of GDM

yrs. It is found that majority of patients ranging from 21-25 yrs have positive

value of GDM (64.44% in GCT group and 73.01% in DIPSI group). The result

1s analyzed using chi-square test and it is significant for less than 5% error.




Gravida study for GDM

Gravida study for GDM (GCT )

Number of cases Number of cases
Gravida Status in Patients with | in patients without Total
GDM(GCT) GDM(GCT)
No. of Pts 5 217 222
Primi
Percentage 11.11% 47.69%
No. of Pts 30 157 187
G2
Percentage 66.66% 34.55%
No. of Pts 10 55 65
G3
Percentage 22.22% 12.08%
No. of Pts 0 26 26
G4 and above
Percentage 6%
TOTAL 45 455 500

The value of Chi-square statistics is found to be 29.473. With a P-Value

of 0.00001 which 1s much significant at p<0.001.



Gravida study for GDM (DIPSI)

Number of cases | Number of cases in
Gravida Status in Patients with patients without Total
GDM (DIPSI) GDM(DIPSI)
No. of Pts 15 172 187
Primi

Percentage 24% 39.36%

No. of Pts 42 198 240
G2

Percentage 66.66% 45.3%

No. of Pts 5 55 60
G3

Percentage 8% 12.7%

No. of Pts 0 13 13

G4 and above
Percentage 3%
TOTAL 63 437 500

The value of Chi-square statistics is found to be 11.801. With a P-Value

of 0.008097 which is much significant at p<0.05.
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Figure showing Gravida distribution of GDM

66.66% of GDM patients were multi-Gravida in both groups.



GDM Study in Socio Economic Status

Socio Economic Study for GDM (GCT)

Number of cases | Number of cases
Socio Economic Status in Patients with | in patients without Total
GDM(GCT) GDM(GCT)
No. of Pts
Class I
Percentage
No. of Pts
Class 11
Percentage
No. of Pts 0 95 95
Class 1T
Percentage 0% 20.94%
No. of Pts 5 139 144
Class IV
Percentage 11.11% 31.93%
No. of Pts 40 221 261
Class V
Percentage 88.88% 47.12%
TOTAL 45 455 500

The value of Chi-square statistics is found to be 27.5199. With a P-Value

of 0.00001 which 1s much significant at p<0.001.



Socio Economic Study for GDM (DIPSI)

Number of cases

Number of cases

Socio Economic Status in Patients with | in patients without Total
GDM(DIPSI) GDM(DIPSI)
No. of Pts
Class 1
Percentage
No. of Pts
Class 1T
Percentage
No. of Pts 0 74 74
Class 11T
Percentage 0% 17%
No. of Pts 10 163 173
Class IV
Percentage 16.66% 37.23%
No. of Pts 53 200 253
Class V
Percentage 83.33% 45.744%
TOTAL 63 437 500

The value of Chi-square statistics is found to be 33.98. With a P-Value of

0.00001 which is much significant at p<0.001.
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Figure showing Socio Economic Status of GDM

In both these groups, GDM prevalence was high among women
belonging to Class V socio-economic status (88.88% in GCT group and 83.33%

in DIPSI group).



GDM study of BMI

Body Mass Index study for GDM (GCT)

BMI (in kg/m’) Number of cases | Number of cases Total
in Patients with in patients
GDM (GCT) without GDM
(GCT)
Less than No. of Pts 0 35 35
18.5 Percentage 7.85%
18.5-24.9 No. of Pts 3 272 275
Percentage 6% 59.68%
25-29.9 No. of Pts 33 123 156
Percentage 73.33% 27.22%
30 and above 9 25 34
20% 5.23%
TOTAL 45 455 500

The value of Chi-square statistics is found to be 65.272. With a P-Value

of 0.00001 which 1s much significant at p<0.001.




Body Mass Index study for GDM (DIPSI)

BMI (in kg/m’) Number of cases | Number of cases Total
in Patients with in patients
GDM (DIPSI) without GDM
(DIPSI)
Less than No. of Pts 0 58 58
18.5 Percentage 13.29%
18.5-24.9 No. of Pts 5 285 290
Percentage 8% 65.43%
25-29.9 No. of Pts 52 69 121
Percentage 83.3% 15.95%
30 and above 6 26 32
8% 5.3%
TOTAL 63 437 500

The value of Chi-square statistics is found to be 143.17. With a P-Value

of 0.00001 which 1s much significant at p<0.001.




BMI chart (GCT) BMI chart (DIPSI)

M Percentage of cases detected without GDM B Percentage of cases detected without GDM
B Percentage of cases detected with GDM H Percentage of cases detected with GDM
73.33 833

<18.5 185- 25-299 >30 <18.5 185- 25-29.9 >30
249 249

Figure showing BMI analysis of GDM

Among GDM patients, highest prevalence was observed in women with BMI>

25 kg/m2 and 1t was 73.33% in GCT group and 83.3% in DIPSI group.



Study of Family History Of Diabetics

GDM Study of Family History of Diabetes Mellitus (GCT )

Number of cases
Number of cases
in patients
Family History in Patients with Total
without GDM
GDM (GCT)

(GCT)
No Family No. of Pts 21 376 397

history Percentage 44.44% 82.72%
Father No. of Pts 14 50 64

Diabetic Percentage 33.33% 9.4%

Mother No. of Pts 10 22 32

Diabetic Percentage 22.22% 5.75%

No. of pts with No. of Pts 0 9 9
family H/0. 2.094%
Percentage
DM

TOTAL 45 455 500

The value of Chi-square statistics is found to be 43.2984. With a P-Value

of 0.00001 which 1s much significant at p<0.001.



GDM Study of Family History of Diabetes Mellitus (DIPSI)

Number of cases
Number of cases
in patients
Family History in Patients with Total
without GDM
GDM (DIPSI)
(DIPSI)
No Family No. of Pts 33 349 382
history Percentage 50% 79.58%
Father No. of Pts 20 53 73
Diabetic Percentage 33.33% 10.47%
Mother No. of Pts 10 27 37
Diabetic Percentage 16.66% 6.28%
No. of pts with No. of Pts 0 8 8
family H/0. 2%
Percentage
DM
TOTAL 63 437 500

The value of Chi-square statistics is found to be 28.10. With a P-Value of

0.00001 which is much significant at p<0.001.
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Figure showing GDM patients having family history of diabetics.

Majority of patients diagnosed to be GDM did not have significant family

history.




Studies for Risk Factors in Past Pregnancy

Risk Factors in the Past Pregnancy (GCT)

Number of
Number of
cases in
cases in
Risk Factors patients Total
Patients with
without GDM
GDM (GCT)
(GCT)
History of No. of Pts 5 14 19
Spontaneous Abortion Percentage 11.11% 3.14%
No. of Pts 0 0 0
History of Sudden IUD 0% 0%
Percentage
No. of Pts 0 9 9
History of Preterm Delivery
Percentage 2.08%
History of previous GDM No. of Pts 0 0 0
with IGT Percentage 0% 0%
History of previous No. of Pts 14 18 32
Pre-eclampsia Percentage 33.33% 4.18%
0 0 0
No. of Pts
History of previous babies
0% 0%

with congenital anomalies

Percentage




Risk Factors in the Past Pregnancy (DIPSI)

Number of Number of
cases in cases in
Risk Factors Patients with patients Total
GDM without GDM
(DIPSI) (DIPSI)
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