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ABSTRACT

Background and objectives:Diabetes is often detected in women during their
childbearing years and can affect the health ohlibe mother and her baby.
Poor control of diabetes in a pregnant woman irsggahe chances for birth
defects and other problems for the baby. It migldo acause serious
complications for the woman. Proper health carégreeand during pregnancy,
will help prevent birth defects and other poor omtes, such as miscarriage and
stillbirth.

Though prevalence of diabetes is alarmingly highomagnBangladeshi’'s there
have been very few studies assessing the effealiaddetes on pregnancy
outcomes, particularly comparing pre-gestationabdies mellitus (PDM) and
gestational diabetes (GDM). Studies on pregnandgoomoes of Bangladeshi

mothers with diabetes mellitus are very limited.

To fill this information gap, the present study waslertaken, with the view to
determine the prevalence of antepartum and intrapamaternal and perinatal
complications of diabetic pregnancy, particulaynparing pregnancy outcomes
in pre-gestational diabetes mellitus (PDM) and aestal diabetes (GDM)

among pregnant diabetics in a tertiary level Hadjpit Rajshahi, Bangladesh.
Methods:

Pregnantdiabetic (both PDM and GDM) women who attended, got admjtted
treated and delivered at Rajshahi Medical Collegsgital (RMCH), Rajshahi,
Bangladesha tertiary level Government owned public hospitalRajshahi, a
divisional city in the Northern part of Bangladedfom August, 2008 to
September, 2011 were selected thus observational retrospective stu®f.the
total 187 diabetic pregnant women in the study, (83.43%) women were
diagnosed as having gestational diabetes (GDM}ladest 74 (39.57%) women
had pre-gestational diabetes (PDM).



Research instruments of the study were a structywiedtionnaire and sources for
data were answers from the participants in intevyiantenatal checkup cards,
diabetic book of the women and hospital files fedivkry and birth records.
Selection of cases of this study was performedamaom (continuous) sampling
basis and was based upon some preset inclusioexahgsion criteria. Screening
of patients as GDM and PDM was performed on théhateaidopted by Rajshahi
Medical College Hospital following the guideliner fdiagnosis and screening of
DM proposed by the clinical research division BIRDEDhaka, Bangladesh to
set a cut off value for screening DM women.

GDM and PDM were the only dependent variables efgtudy. All others were
independent Socio demographic variables like, mateage, level of education
of the women, monthly expenditure of the family.nfflg history of diabetes,
first and second degree relatives. Details of pmagy outcome variables
included maternal complications like Pre-eclamsiRE)( Eclamsia, PROM,
Caesarean section rate, delivery per vagina, pdhigmnios, the incidence of
vulva and vaginal candidiasis and UTI weight weumented.Fetal and
Neonetal outcome of diabetes variables were livéh detal abortions, congenital
malformations, intrauterinedeath (IUD, and incidence of large babies

(macrosomia).

Results: Majority (54.54 %) of the diabetic pregnant womeergvwithin the 30-
39 years age group. Nearly fifty-eight percent 2286) women progressed to
term pregnancy where as in 41.78 % diabetic pragnamen it ended before 37
weeks of gestation. Average gestational age wa&b360.9 (28-41) weeks. The
mean maternal age was 28.9 (18-45) years.

Among maternal complications of diabetic pregnanpye-eclampsia (PE)
developed among 12.9% women; while Eclampsia deeeloamong 2.2%
women. Incidence of Pre-eclamsia (PE) was compaigtihigher in pre-
gestational diabetic (PDM) mothers than in GDM neoth(15 vs 9) and the
difference found to be statistically significant(p.014).Similarly, the incidence
of Eclampsia was also higher among women having Ridvi GDM (3 vs 1) but
this differences found to be statistically insigrait (p=0.172).



Preterm rupture of membrane (PROM) was higher @%.ih pregnant women
with GDM as compared to 8.1% women of PDM. but rtitkfferences were
statistically insignificant (p= 0.158)Ante-partum fetal distress developed in
(23.9%) women having GDM and 21.6% women with Pt the differences
between them was statistically insignificant (pZ1®).

Incidence of polyhydramnios was high&®(5%)in pregnant women with PDM
as compared t@9.2% having GDM and theifterences between them found
statistically very highly significant (p < 0.001)he rate of delivery by cesarean
section (CS) was very high (72.1%) and only 10.78bi&s were by vaginal
delivery. Nearly seventy eight (77.8%) women of Gkd 47(63.5%) women
of PDM delivered babies by cesarean section andiffexence is not statistically
significant (p*.634. The results of statistical analyses also revke#lat rate of
vaginal delivery was significantly higher in GDM rhets than the PDM mothers
(p=0.048. The incidence of abortion was higher (18.91f6hhie PGDM women
as compared to (5.03%) in GDM women and statistasalysis reveled that
abortion rate was significantly higher in pregnant women haviRBM (p=
0.003).

The incidence of vulva and vaginal candidiasis i@msnd to be almost very
similar in pregnant women having GDM and PDM. Itswél.6% and 40.5%,
respectively and the difference was statisticallysignificant (p%.8869.
Similarly, the incidence of urinary tract infectigoTI) was found to be almost
same in pregnant women having GDM and PDM; 41.68046n5%, respectively
and the difference was also found to be statigyizasignificant (p0.771).

Regarding Fetal and Neonetal outcome of diabetesetwerel55 (82.88%)
normal live birth, 05(2.67%) live birth with congenital malformatioasid 12
(6.4 %) ntrauterine death (IUD). Among 1l1intrauterine deaths, 11 had
developed preeclampsia and in one woman the caasaumknown. Regarding
congenital malformation, the prevalence was alrttstsame in pregnant women
with PDM and GDM and were 3(4.1%) and 2(1.7%), eesipely. The above
differences were found to be statistically insigraht (p >0.308).



In the present study, the prevalence of ‘large dxibie. Macrosomic babies was
much higher 70.3%)in pregnant women having PDM as compared to that of
GDM (26.5%) groups.PDM group therefore gave birth to large baby more
frequently than the GDM group did. The above ddfere was found to be
statistically highly significant (p <0.001).

Regarding socio-economic statuses of the partitgpamghest numbers of
patients (60%) were from the lower middle classugravhile the lowest number
of patients (08%) belonged to the poor class. Etlutal level of majority (about
44%) of the diabetic patients was less than S.8dtze least number of patients

(only 4.81%) were graduates.

Results of study of relation between diabetes emo@s in relation to familial
history of diabetes showed that 72.92% of PDM pdgiehad first degree
relatives, 18.97% second degree relatives and 81ddno family history. And
of those who had GDM, 76.99% had first degree inadat 8.85% second degree

relatives, and 14.15% had no family history.

Results on the frequency of diabetes mellitus (dépg upon their type) and
their possible relation to location of residentaareélemonstrated that 51.35% of
those who had PDM had lived in the city, and 36.4B%d in villages, and
12.16% had lived in slums. As gestational diabétesoncerned, 57.52% had
lived in the city, 37.18% had lived in villagemd 5.3% had lived in slums

Conclusion: Women with diabetes in our study population haverse
pregnancy outcomes as compared to other South Aeiamtries of the world and
even worse than other parts of Bangladesh. Andethesh pre-gestational
diabetes had far worse pregnancy outcome than thidkegestational diabetes.
The study emphasizes the fact that strict glyceroitrol is extremely important
during diabetic pregnancy for achieving better peggcy outcome.
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CHAPTER-1

INTRODUCTION



1. INTRODUCTION

The term “diabetes mellitus” describes a metabadisorder of multiple aetiology
characterized by chronic hyperglycaemia with diséimces of carbohydrate, fat
and protein metabolism resulting from defects isulm secretion, insulin action,
or both. Diabetes mellitus (DM) is a group of dsescharacterized by high levels
of blood glucose resulting from defects in insytiroduction, insulin action, or
both (Gojka Roglick WHO 1999, Expert Committee dme tDiagnosis and
Classification of Diabetes Mellitus 1997, Beverbayd Eschweége 2003).

Chronic hyperglycemia, from whatever cause, leads humber of complications
such as cardiovascular diseases, renal, neurolpgicailar and intercurrent
infections. The effects of diabetes mellitus indddng—term damage, dysfunction
and failure of various organs (Diabetes programoutbDiabetes WHO 1999).
Diabetic patients develop multiple chronic comgiimas leading to irreversible
disability and death if undiagnosed of inadequatedgted. Coronary heart disease

and stroke are more common in diabetics than ig#meral population.

Diabetes is an “iceberg” disease. According tordoent estimates, the prevalence
of diabetes mellitus in adults was around 4% woidigwwhich indicates over 150
million persons is affected. It is projected ttieg disease prevalence will be 5.4%
by the year 2025, with global diabetic populati@aahing 300 million. Of this,
around 77% of the global burden of disease is ptegeto occur in the developing

countries (Wildet al. 2004).

There has been an exponential rise in the prevalenhdiabetes throughout the
world, with South Asia being its focal point. ltscidence has increased in South
Asia by 111% in the past 15 years, when compareather continents such as
North America, Australia and Europe which have l#smn a 50% rise (Zimmet

2000).
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In most Western societies, the overall prevaleraerbached 4-6%, and is as high
as 10-12% among 60-70-year-old people. The annaalthh costs caused by
diabetes and its complications account for arounrtl% of all health-care

expenditure.

Diabetes mellitus is the second most common meddcablem complicating
pregnancy (Marquettet al. 1995, Drexelet al, Langer and Mazzea 1988). The
World Health Organization defines diabetes in peamy as a fasting glucose

7.9 mmol/l, or a value > 11 mmol/12 hours aftebag@glucose load (oral meal).

Diabetes mellitus (DM) complicates 3-5% of all pragcies and is a major cause
of perinatal morbidity and mortality, as well asteraal morbidity (Gabbe and
Graves 2003). Gestational Diabetes Mellitus (GDdglucose tolerance disorder
of variable severity which occurs or is diagnosed the first time during
pregnancy, constitutes a public health problem bseaf its frequency (1 to 6%
of all pregnancies) and its short and long termsegunences for the fetus and/or

the mother (Vamberguet al. 2002).

GDM has emerged as a common medical complicatigoregnancy (Wijeyaratn
et al. 2006) with a parallel increase to the pandemitypé 2 diabetes mellitus.
Currently GDM affects approximately 7% of all pragcies and up to 14% of
pregnancies in high-risk populations while pregestal diabetes mellitus
(PGDM) is estimated to affect about 1.3% (Ameri€aabetes Association 2004).
The incidence of GDM in South India is reportedb® 16.55% (Seshia#t al.
2006).

Metabolic disorders in pregnant diabetic women adl \as those caused by
gestational diabetes poses a high health riskotio the mother and fetus. Diabetes
in pregnancy, either GDM or pre-gestational diabetellitus (PGDM), is linked

to several maternal and fetal/neonatal complicatioklaternal complications
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include pregnancy-induced hypertension, pre-ecleanpsstpartum haemorrhage,
abortion, still birth, congenital anomalies, poldngmnios, increased incidence of
caesarian section, traumatic delivery and latereldgment of type 2 diabetes
(Ben-Haroushet al. 2004). An increased frequency of urinary tracieations,

candidiasis of the vagina and vulva is also noticed

Foetal complications are even more serious. Pocolytrolled diabetes greatly
increases the risk of congenital malformations (&aalysgenesis). Fetal
macrosomia is one of the main perinatal complicetion all types of diabetic
pregnancy, especially in women with GDM having pglycemic control and has
been associated with a higher rate of Cesareavedgl(Gabbe and Graves 2003).
Fetal macrosomias commonly leads to obstructeculaéind shoulder dystocia. It
is also associated with sudden intrauterine foeeath late in pregnancy. After

birth the new born may suffer from respiratory idiss.

Pregnancy and preconception period are of partidoiportance to people with
diabetes as pregnancy challenges to the metabal@agement in diabetes and, at
the same time it increase risk of diabetes relamuplications in mother. The
above maternal and fetal/neonatal complicationsbeaprevented by tight control

of maternal glycemia before gestation and durirggethrly weeks of pregnancy.
Statement of the problem

Diabetes mellitus is prevalent among 4.8% peoplBarigladesh and prevalence
of IGT is 8.5% (Kharet al. 2007). Among them a significant number are female.
Gestational diabetes mellitus (GDM) develops améi§o of all pregnancies in
our population (Tofaikt al. 1997). In view of the increasing prevalence ofetyp
diabetes in Bangladesh, it is reasonable to pdstulaat there is a growing
prevalence of gestational diabetes. Bangladeshiemohave been seen to have

higher IGT than their male counterpart (Abual. 1997). Compared to the other
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South Asian population Bangladesh has higher bbate (BBS 2000) and has the
prevalence of multiparty. Perinatal mortality amdant mortality is also high in

Bangladesh (Low Birth Weight of a Meeting, Dhak&}ough there is no

published report on the prevalence of preeclampsiBangladesh the Obstetric
and Gynaecological society (OGSB) in Bangladesimasés 16% of maternal
death from eclampsia (Beguet al. 2004). In addition, according to OGSB
obstructed labour accounts for 8% of maternal deBtkequency of congenital

malformations and low birth weight also appearbddigher in Bangladesh.

Increased morbidity and mortality among mothers aad@/borns in Bangladesh
may in part be due to the effect of GDM (Sayekdl. 2005). Data on the subject
is scarce resulting in a lack of guideline for al investigation for pregnant
mother which is likely to bear grave consequencdsk Ractors predisposed to
GDM need to be identified in this region in orderinitiate a selective screening
during pregnancy period to ensure safe mother lapoldidentify women with risk

of diabetes later in life.

Studies addressing the relationship of gestati@wd at GDM diagnosis and
pregnancy outcomes are scarce in Bangladesh. Eademport that gestational
diabetes affects pregnancy and fetus adversely dthem's glycaemia is
uncontrolled and has been high. Therefore the aintreatment during the
pregnancy is to keep mothers’ blood glucose levelen normal range either by
diet or by insulin. Information on the risk of teesomplications would have

helped to continue or readjust the treatment padtotGDM in Bangladesh.

Careful search of literature provided very littlatal on prevalence of GDM or
PDM based on the time of diagnosis in Bangladesspeetives. Inspite of reports
that claim 40-66% of gestational diabetes can lbectied in early pregnancy there

have been conflicting studies on the usefulnesglofose screening at early
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pregnancy (Meyeet al. 1996). Nevertheless one could reasonably sugbast t
women with gestational diabetes in early pregnacoyld benefit from earlier
metabolic control as well as prediction of pregneand fetal complication in this
group.

A study conducted in India found different typesfetal complication at different
level of glycaemic control. With improved glycaemeontrol and advanced
neonatal care perinatal adversities in GDM have@aghed that of non diabetic
mothers (Banerjeet al. 2004). Thus intervention either by diet or byulns in
GDM may predict risk or possible outcome of theexgregnancy. Information
on this would help to take preventive measuresrakle a birth planning in order

to ensure a safer pregnancy for Bangladeshi women.

Very little data is available from Rajshahi, thertiern region of Bangladesh with
regard to the prevalence of gestational diabetdktise(GDM) and PDM. This is
guite unbecoming considering the fact that a loteskearch focus today is on the
well being of mother and the newborn child in gahand in the situation of GDM

or diabetes mellitus in particular.

The present study, therefore, attempts to eliditatae inputs to fill this void and
was based in Governmental Rajshahi Medical Colldgspital, which is one of
the largest public sector hospitals in Northerndadesh catering to patients from

different parts of the Northern region.

Abnormal metabolic environment due to hyperglycehas a profound impact on
maternal and fetal outcome. Indians and South Askziong to higher risk for
developing diabetes due to their ethnicity (Naydbal. 1997). The present study
was conducted to determine the maternal and fetadomes of pregnancies in
women with diabetes mellitus in a tertiary leveldgwal in the Northern region of

Bangladesh.
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Justification of the study

* Pregestational diabetes mellitus (PDM) and giestal diabetes mellitus (GDM)
has been seen to be associated with growing pregramplication by hospital
observation in Bangladesh. Urban prevalence of GBMredicted even much
more while the rural prevalence was found 6.8% &n2P6 according to FBG and

2hBG respectively (Sayeed al. 2005).

» According to Millennium development goals compted pregnancies need to be
identified beforehand so that pregnant women cakenaasafer birth planning and

be attended by skilled health personnel at theivelsy.

* Neonatal mortality and morbidity would have atedbe reduced in line with the

targets of MDG.

» Most of the GDM cases progress to diabetes tyfe? in life. In Bangladesh

diabetes has become highly prevalent and is groadragfaster rate. ldentification
of high risk group like GDM helps to initiate preware measures for them so that
the onset of diabetes can be delayed or preveritedreby the huge health

expenditure for diabetes can be minimized.
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OBJECTIVES



2 RATIONAL,HYPOTHESIS, AIM AND OBJECTIVES

2.1. Rationale of the study:

Inadequate awareness about the real dimension of the problem among the general
population particularly the diabetes women during pregnancy compel them to face
number of poor outcome of the conditions. Poor management of primary health
care system fails to detect diabetic cases early, suboptimal treatment and
insufficient follow up leading to unnecessary disabilities and severe complications,

often resulting in early death of fetus.

Diabetes is a major cause of disability through its complications such as blindness,
kidney failure and coronary thrombosis. Diabetic mothers are at high risk of
developing complication. Incidences of larges baby, congenital malformations,
IUD are more frequent than normal pregnant women. There is aneed to organized
specialized clinics at tertiary level hospital to provide diagnostic and management
skills of high order. The tertiary level should aso be involved in basic, clinical

and epidemiological research.

The proposed study is unique in the concerned area. No such in-depth study has
been carried out so far by any scholar in this related field. So, the present study
was undertaken and it is believed to be an innovative work on the outcome of

pregnancy among the diabetic women.

It is expected that the proposed study will be able to show the effect of diabetes on
pregnant women. The end result of the pregnancy, usual complications of mothers
and foetus could be explored through this study. The findings of the study will be
useful for the diabetic women at the time of pregnancy. The study will be able to

add new knowledge in the discipline of Obstetric, gynecology and pediatrics.
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The findings of the present study would certainly enrich the existing knowledge on
diabetic mellitus during pregnancy. The physicians particularly the obstetricians
will get information regarding pregnancy outcome in diabetic women. This will
sensitize them to develop skills in proper management of diabetic mothers at the

time of delivery.

2.2. Resear ch hypothesis:

1. Large baby is more frequent out come of pregnancy among the irregular and late

reported diabetic mothers.

2. The incidence of 1UD is higher among the elderly diabetic mothers than that of
other normal pregnant mothers. Incidence of abortion is higher among the diabetic

women than non-diabetics.

2.3. Resear ch objectives:
General Objectives

*  Toinvestigate the outcome of pregnancy among the diabetic mothers
attending Rajshahi Medica College Hospital.

Specific Objectives

*  To caculate the proportion of diabetics giving birth to normal baby.

*  To examine the physical condition of the new born in order to determine the
outcome of pregnancy.

*  Toidentify the complications of pregnancy among the diabetic mothers.

* To estimate the proportion of outcome of fetus in terms of intrauterine
death (IUD), abortion, still birth, large baby and deformed baby.

*  To determine the socio-demographic and economical status of the diabetic

mothers.
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2.4. Variables of the Study:

Independent Variables
Socio-demographic variable
Age of participant,
Educational status of the subject,
Occupation of the respondent,

Monthly income of the family

Obstetrical variable
Parity
Past obstetrical history
Number of live birth,
Still birth,
Abortion,
lUD,
Macrosomia (large baby)
Duration of current pregnancy
Diabetic variables
Length of diabetes mellitus of the respondent.

Receive treatment for diabetes.

Dependent variables
Fetal Outcome
Normal live baby
Large baby
IlUD
Still birth/abortion
Congenital malformation

Respiratory distress
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3. REVIEW OF THE LITERATURE

A detail literature search was conducted in oraeelicit known and unknown
facts on pre-gestational (PDM) and gestational etz (GDM) relevant to the
present study. Specific search was also conductedrigk factors, ethnic

distribution and fetal and maternal complicatiorP&M and GDM.

As the subject of the present study, is on the maegy outcome of diabetic
pregnant women in Bangladesh firstly literatureieevrelated to Bangladesh has

been provided followed by global ones.

3.1.0. Country Profile — Bangladesh

Bangladesh though has made great strides in impgd¥ie lives of its people, yet
remains as one of the poorest countries in thedn@ithe World Bank 2005). An
overview of the country is given below:

Location: Southern Asia (Tablel.1a)
Population density: 819/Sqg. Km

GDP-per capita: 2100$ (PPP)

Literacy rate: 43.1%

Female literacy rate: 31.8%

Local currency: Taka (1USD eq. 65 Taka)
Total Fertility rate: 3.13 children per woman
Crude Birth rate: 30.1 births/1000 population
Infant mortality: 62.6 per 1000 live births
Source: World Fact book, 2005

Bangladesh Demographics Profile 2012

Population: 161,083,804 (July 2011 est.)

Age Structure

0-14 years: 34.3% (male 27,551,594/female 26,779,64

15-64 years: 61.1% (male 45,956,431/female 50,39),5

65 years and over: 4.7% (male 3,616,225/female8311DB) (2011 est.)
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Median age

Total: 23.3 years

Male: 22.7 years

Female: 23.7 years (2011 est.)

Population growth rate: 1.579% (2011 est.)

Birth rate: 22.53 births/1,000 population (2011)est

Death rate: 5.71 deaths/1,000 population (July 2tJ

Net migration rate: -1.04 migrant(s)/1,000 popuwlasi (2011 est.)

Urbanization

Urban population: 28% of total population (2010)

Rate of urbanization: 3.1% annual rate of chan@4 @215 est.)

Major cities - population

DHAKA (capital) 14.251 millionChittagong 4.816 million;
Khulnal.636 million; Rajshahi 853,000 (2009)

Sex ratio

At birth: 1.04 male(s)/female

Under 15 years: 1.03 male(s)/female

15-64 years: 0.9 male(s)/female

65 years and over: 0.96 male(s)/female

Total population: 0.95 male(s)/female (2011 est.)

Infant mortality rate

Total: 48.99 deaths/1,000 live births

Male: 51.48 deaths/1,000 live births

Female: 46.39 deaths/1,000 live births (2011 est.)

Life expectancy at birth

Total population: 70.06 years

Male: 68.21 years

Female: 71.98 years (2011 est.)

Total fertility rate: 2.55 children born/woman (20ést.)

HIV/AIDS - adult prevalence rate: less than 0.1%0@ est.)

HIV/AIDS - people living with HIV/AIDS: 6,300 (200@st.)

HIV/AIDS - deaths

Fewer than 200 (2009 est.)
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Major infectious diseases

Degree of risk: high

Food or waterborne diseases: bacterial and protozaahea, hepatitis A and E, and
typhoid fever

Vectorborne diseases: dengue fever and malarikigiheisks in some locations
Water contact disease: leptospirosis

Animal contact disease: rabies

Note: highly pathogenic H5N1 avian influenza hasrbelentified in this country; it
poses a negligible risk with extremely rare caseEssible among US citizens who
have close contact with birds (2009)

Nationality

Noun: Bangladeshi(s)

Adjective: Bangladeshi

Ethnic groups

Bengali 98%, other 2% (includes tribal groups, Bangali Muslims) (1998)
Religions

Muslim 89.5%, Hindu 9.6%, other 0.9% (2004)

Languages

Bangla (official, also known as Bengali), English

Literacy

Definition: age 15 and over can read and write

Total population: 47.9%

Male: 54%

Female: 41.4% (2001 Census)

School life expectancy (primary to tertiary educaton)

Total: 8 years Male: 8 yearsFemale: 8 years (2007)

Education expenditures:2.4% of GDP (2008)

Maternal mortality rate: 340 deaths/100,000 live births (2008)

Children under the age of 5 years underweight:%1(23007)

Health expenditures 3.4% of GDP (2009)

Physicians density: 0.295 physicians/1,000 population (2007)

Hospital bed density: 0.4 beds/1,000 population (2005)

http://www.indexmundi.com/bangladesh/demographics mfile.html .
Accessed on: 12/10/2012
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3.1.1. Geography
With an area of about 144,000 sq km, Bangladeditisted between latitudes

20°34' and 26°38' North and longitudes 88°01"' aRt¥® East. The country is
bordered by India on the east, west and north anthé& Bay of Bengal on the

south. There is also a small strip of frontier wrma on the southeastern edge

(Fig. 1.b).
d
MWNM/;;J:P (
b Bay of Bengal

Fig.1. a) Location of Bangladesh within the world map (markad the white
square). b). Map of Bangladesh and its surroundirgp. The area of study
hospital is marked by the black star.
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Bangladesh has mostly tropical monsoon type climaétie sweltering temperature
and high humidity. It is a low-lying country siteak in the middle of the Ganges
delta. This delta landmass comprises mainly ofetngghty rivers the Ganges, the
Brahmaputra and the Meghna. Though the alluviabdigp from flood makes the
soil very fertile, the devastation and loss frons tiype of catastrophe causes huge

loss of life, different health problems and affeet®nomy massively.

3.1.2. Economy

Bangladesh's economy depends heavily on agricultliextile industry and
remittance from people abroad are also the poterstiurces of GDP in
Bangladesh. Bangladesh suffers from economic ditfees and relies on foreign
aid. The country’s total health expenditure periteais 3.1% of GDP. A greater
part of the health expenditure comes from out ofkpb due to insufficient

capacity in public sector even for basic healthdsee
3.1.3. People and culture

According to the world health report 2005 total plapion of Bangladesh is
assumed to be 147,360000 and population densitye rtian 819 per sqg.km.
Despite better progress in growth rate (2.23%p# fremained as one of the most
densely populated countries in the world. About 26f4he population lives in

urban areas.

Over 97.5% of its people are Bengalis; the remadee Biharis and indigenous
tribal peoples. Bangladeshis identify themselvesealy with Bangla, their state
language. Family and kinship was the core of sdd&lin Bangladesh. Although
the age at marriage appeared to be rising sincd9B6s, still 80% of girls are

married by adolescent period (Veesal. 1995).
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3.1.4. Socio cultural history

Bengal was probably the wealthiest part of the sobeent until the 16th century.
Bangladesh came to today's shape through a lomgnhisf political and cultural
evolution. This nation was ruled by the British ireg for about 200 years until
1947. Initially a part of Pakistan, following paidn from India in 1947,

Bangladesh achieved full independence in 1971.

The present and main ethnic identity of Bangladgsople is represented by
Bengali. Ethnicity refers to a complex concept whias both socio-cultural and
biological components. Ethnic groups change thraiughk in complex ways. Thus
ethnicity bears a historical construct. Like Hindrdu or Punjabi speaking people
Bengalis are also the modern decedents who migltelmnged to ancient Indo
Aryan and Dravidian arising out of central and Mé@ldast Asia. That's why a

closed ethnic similarity is found among them.
3.1.5. Education

Education in Bangladesh is mostly subsidized byGl&ernment, which operates
many schools and colleges in the primary, secondadyhigher secondary level as
well as many public universities and universitylegés. The current literacy rate
of Bangladesh is about 41% while female literadg ra 30%. To promote literacy
among women, education is now free up to the higkeondary level for female
students. There are also government funded progvanth gives incentives like
stipends and food for continuing education to gimlshe secondary level. But this
has also been heavily criticized for nonfunctionwfgthe system due to hugely
practiced corruption in the country. In contrast ttole of UNICEF and some
NGOs working for development of women in Bangladdsls been greatly

recognized.
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In Bangladesh, educational system is categorizekeariollowing steps depending

upon duration

Primary Level ..........iiiiiiiiiiiiiieeee, 1-5 years

Secondary Level ..., 6-10 years

Higher Secondary level ............ccccoovinnee. 11-12 years

Higher study
Graduation (Pass COUISe) ............uuvevnnnns A ydar
Graduation (HONOUIS) .......ccceeveeeeniennnes 1Byear or more
Post graduation.................evvvvvnnnnn. 15/16 year or more

3.1.6. Life style and physical activity
The life style of people of Bangladesh differs neaily according to rural and

urban dwellings. Women in the rural area have tovdonous kinds of manual

works during their daily activities even inside th@use which includes cleaning of
house, cooking, washing, taking care of childreardgning etc. all those requires
good physical activities in the rural place. On ttker hand, city people are
exposed to rather easy way of daily life. But ecoimocondition of the people and
social status do also control the way of life of theople. Like the other Asians,
Bangladeshi people do not have the tradition ohgl@xtra physical exercise apart

from the requirement for their occupation in ddig.

Most of the women put lots of their efforts in heubkold activities being a
housewife after marriage. However there prevaileaaked difference in amount
of work in household activities between rural amdam set up and socioeconomic

status.

3.1.7. Food habit

The Bengali food is very similar to that of thetre$ the Indian subcontinent.
There are more fish recipes in the standard diedme of the availability of fish

from the rivers and sea. But it has been seen toddficient as well as expensive
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to meet increasing population load and people ofirng economic status. As rice
has been the main staple food, available in sefficquantity and relatively cheap,
people developed a kind of dependency on rice nmosi every meal. People of
this region have a tendency to satisfy hunger lyn¢abulks of rice with very
minimum spicy fish or meat or vegetable curry. Theherent taste for a spicy,
sweet or salty food often restrains them to taks @oked vegetables and salad.
Similar to other countries of south Asia sleepiftgralunch and immediately after

late dinner is also a very common tradition in Badgsh.

3.1.8. Trend of urbanization in Bangladesh

Bangladesh is still an agrarian society though Igeare quarter of the population
lives in the urban areas. A total of 50.1 millio people are involved in
institutional work. Due to gradual urbanizationatetely educated and rich people
had moved in to the urban area. Poor people alseethtowards urban area in
search of work. Population burden and politicaltabdity pushed the country
towards severe poverty tarnishing the history ofigus past which is once used

to have food surplus.

Dhaka with a total population of 9.4 million is ooé the densest cities of the
world. It is expanding very rapidly. Population Bhaka, the capital city of
Bangladesh, is 3 times greater than the next laggs According to the 2001
population census, the urban population in Banglads 29 million, and has
increased at the rate of 38% during the last 1@syewhich is about 4 times the
rural rate (MOHFW 2001). This shift may have a éamppact on the urban health
care system. Compared to demand of this huge piqruldealth care facilities in
Dhaka are quite inadequate.

Source: MOHFW-Ministry of Health and Family Welfare, Bangladg20601).
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3.1.9. Overall health status in Bangladesh

Though there has been a significant decline ofninfand child morality the
maternal death ratio is still high at over 380 @€0,000 live births (WHO
statistics 2005). Apart from new and old infectiadiseases, such as malaria,
tuberculosis and acquired immune deficiency syn@onfAIDS) non
communicable diseases such as diabetes, hyperienaie important threats to
health for the years ahead. The nutritional stafusdolescent girls and women is
a key factor in the persistence of malnutritiorBangladesh. Low birth weight is
estimated to affect 30-50 percent of infants (UNFCBangladesh). About 70% of
the women suffer from nutritionally deficient an@niNational policy on Maternal

Health, Ministry of Health, Bangladesh).

Bangladesh has been experiencing an epidemiologitahsition from
communicable diseases to non-communicable dise@$€®). Tertiary level
hospital data indicates that cardiovascular disehage already appeared as one of
the leading causes of mortality. NCDs are importeanise of disease burden,
morbidity and mortality. At least 25% of the deathsprimary and secondary
government health facilities are caused by theseades. Presently, Bangladesh
does not have a community based public health progor NCDs. Only hospital
based service, although poor, is available (HeBltbfile of Bangladesh, WHO

Health Organization, Bangladesh).

The Health, Nutrition, Population Sector Progran(imBIPSP) has identified three
NCDs-cancer, cardiovascular diseases and diabeglisusias major public health
problems. Looking at the surveillance finding wavide WHO has recommended
to list prevalence of diabetes as one of the blasaith indicator for its member

states (Kinget al. 1998).
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3.1.10. Health care system in Bangladesh

Government of Bangladesh provides health care gemunder a health system
infrastructure which follows local government systeSix divisions of local
government are broken down into 64 districts, subdd into 460 thanas, thence
into unions and villages (Table 1). Besides thelipubector, private, citizen
organizations and NGOs (Non Governmental Orgamnaji also play large roles

in the Bangladesh health sector.

Table 1. Health care service in public sector in Bangladesh

Level of care Administrative Unit Health facility
(Number) (Number)
Tertiary level Division (6) Teaching hospital

/Institute (16)

Secondary level District (64) District hospitabj
Primary level Upazilla (460) Upazilla health
complex (397)
Union Union Health and

Family Welfare centers
(3275)

Out reach service Village (68000) Satellite orbiteo

clinic

Source: Bangladesh National Health Accounts, 1996-9
3.2. Diabetes Mellitus — Background

Diabetes mellitus is a chronic disease caused Inerited and/or acquired
deficiency in production of insulin by the pancreasby the ineffectiveness of the
insulin produced (Alberti and Zimmet 1998). An argd deficiency may be

triggered by life style factors. However a defi@grof insulin results in increased
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concentrations of glucose in the blood, which imtdamage many of the body's

systems, in particular the blood vessels and nerves
There are two principle forms of diabetes:

. Type 1 diabetes (formerly known as insulin depetidém which the
pancreas fails to produce the insulin which is miggkefor survival. This form
develops most frequently in children and adoles;ebtit is being increasingly

noted later in life.

. Type 2 diabetes (formerly named non-insulin depet)dehich results

from the body's inability to respond properly t@ thction of insulin produced by
the pancreas. Type 2 diabetes is much more commbaeounts for around 90%
of all diabetes cases worldwide. It occurs mosgdently in adults, but is being

noted increasingly in younger people as well.

Certain genetic markers have been shown to incitbasesk of developing Type 1
diabetes. Type 2 diabetes is strongly familial, ibus only recently that some
genes have been consistently associated with isededsk for Type 2 diabetes in
certain populations. Both types of diabetes are ptexn diseases caused by

mutations in more than one gene, as well as by@mwviental factors.
3.2.1. The global burden of diabetes

As per estimates of WHO in 2004 at least 171 nmlljmeople worldwide had
diabetes; this figure is likely to be more than lnlelby 2030. WHO predicts 170%
increase in the number of people with diabetes ti@ developing countries
(UNICEF Bangladesh).The greatest increase (195%jdgected in India (Global
Burden of diabetes 1998). An increasing trend evalence of diabetes has been
found in the urban areas in comparison to rurehsie developing countries and

in female population in Indian continent (UNICEFrggadesh 2005).
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3.2.2. Diabetes in Bangladesh

Diabetes mellitus particularly type 2 diabetesas/mecognized as a major chronic
public health problem in Bangladesh. The magnitidgiabetes remains unknown
due to lack of countrywide survey. Some studiesngtbthat the prevalence is
higher in urban areas (Hussainal. 2005; Abuet al. 1997). In a recent study in
Bangladesh a higher prevalence of diabetes waslfounrban (8.1%) compared

with rural populations (2.3%) (Hussaghal. 2005).
3.2.3. Existing diabetes health care services iraBgladesh

The comprehensive diabetic health care deliveryBangladesh is a unique
program of Diabetes Association of Bangladesh (DAB)e Association executes
its program primarily through its central institudalled the Bangladesh Institute of
Research and Rehabilitation in Diabetes, Endocend Metabolic Disorders
(BIRDEM), and through the Satellite Diagnostic @limt different peripheral
region to provide services at doorsteps. Now dBYR®DEM is recognized as the
center of excellence and reference center in desbedre. To improve the diabetic
care and enlarge the service for a wide range ptilation, diabetic association
has established National Healthcare Network (NHNpughout the country. In

addition to diagnosis, the NHN centers providepattents service free of cost.
3.3.0. Gestational Diabetes Mellitus (GDM)

GDM as mentioned is any form of diabetes mellitusngpaired glucose tolerance
(IGT) or impaired fasting glucose with first ongmt first recognition during the
index pregnancy. Thus the diagnosis of GDM is imhelent of possibility that
diabetes or glucose intolerance may have antedlégdregnancy. As diabetes or
glucose intolerance in women is more frequentlcaliered during pregnancy
WHO has recommended including such cases undetetmtion of GDM. Such

a broad definition has a great practical valuelasgiboosted research on GDM.
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3.3.1. Glucose tolerance in Normal and GDM pregnay

Pregnancy is normally attended by progressive imsekistance that begins near
mid-pregnancy and progresses through the thirdestar. The fact that insulin
resistance rapidly abates following delivery suggésat the major contributors to
this state of resistance are placental hormonestedder pancreati cells
normally increase their insulin secretion to congata for the insulin resistance of
pregnancy. As a result, changes in circulating ageclevels over the course of
pregnancy are quite small compared with the latggnges in insulin sensitivity

(Buchanan & Xiang 2005).

From a pathophysiological point of view, GDM pregoies are characterized by
increased insulin resistance compared with nornraigmancies. The insulin
resistance affects carbohydrate and lipid metatolend presumably protein
metabolism as well (Ben Harough al. 2004). Though in most of the cases it
disappears once the pregnancy is over, it maygiasidiabetes, impaired fasting
plasma glucose or impaired glucose tolerance- dékvery or recur as such in the

following pregnancy or any time after delivery.
3.3.2. Clinical importance of GDM

i) Maternal hyperglycemia causes fetal outcome mmcrosomia, large for

gestational age, baby, intrauterine death, prebertin, birth defects etc.

i). Association of GDM with preeclampsia, whichryeoften threats mother’s life

and pregnancy outcome, has been evident in madiestu

iii). GDM predicts subsequent development of diabdater in life. The incidence
of subsequent type 2 diabetes following gestatidingtbetes has been reported to

be between 3 and 60 % in various studies.
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Gestational Diabetes

High blood
glucose levels
in mother

A
| Brings extra glucose
to baby ; :

Causes baby to put
on extra weight

Fig. 2. Effect of Gestational diabetes on child health (Maomic baby).
3.3.3. Effects of GDM on Maternal and child health

The millennium development Goals have placed matesand newborn’s health
firmly on international agenda. Though gestatiatiabetes has not yet brought up
directly in developing countries in maternal anavbern health; it is the fact that
it threats pregnancy and the newborn if maternatage level is not controlled
during the pregnancy. Certainly it has potentid ron reducing risk of maternal
health and infant mortality. In GDM risk of macrosia, intrauterine death of the
fetus and preeclampsia make the pregnancy unsatdO Ws working on
supportive funding for the interventions necesdargnsure the health of pregnant

women and newborn babies.

3.3.4. Maternal and child health situation in Bantadesh

WHO launched the Making Pregnancy Safer (MPS)atite in Bangladesh in
1999 to respond to global challenges of materndl mewborn health (Making

Pregnancy Safer).Their strategy is to focus onenid based intervention that
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target the major causes of maternal and newborbigity and mortality. The five
major causes of maternal death are haemorragengsia, unsafe abortion, sepsis

and obstructed labor (Ahmetial. 1998).

The goal is to reduce maternal and newborn mayrtalitd morbidity. Maternal
mortality ratio is aimed to be reduced by 75 petrdeom 1990 levels by 2015 and
infant mortality ratio to below 35 per1000 live thir The MPS initiative aims to
save the lives of more than 500,000 women who diddwvide every year, as a

result of causes related to pregnancy and chitt.bir

The key indicators related to maternal and childlthein Bangladesh is presented

in the Table 2.

Table 2. Maternal and child health in Bangladesh: Key Intlica

Average age of first marriage, 2003 16l
Average age at first Birth, 2003 18l
Total fertility rate (TFR), 2000-2005 3.3
Maternal mortality ratio (MMR), 2000 320l
Infant mortality rate (IMR), 2000-2005 66
Anemia in pregnant women (<11mg %) 49%2
Home Delivery 90%3
Attended by trained health personnel 11.83
% of low birth weight 50%
Woman avail one or more antenatal care check 47 5%
Source

1. The Department of Family and Community health, WHO Is&atst Asian Regional Office.
2. HNPSP (PIP)
3. Making Pregnancy Safer, Family and Community Healthld\tdealth Organization,
Bangladesh.
4. United Nation Administrative Committee on Coordinatiomp Eommittee on Nutrition,
Nutrition Policy. Paper No.18, February’ 2000.
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3.3.5. Maternal and child health service in Banglkdesh

There has been a significant increase in use afnatdl care among pregnant
women, from 33% in 2000 to 49% in 2004. Now, alnfuaf of pregnant women
receive at least one antenatal care visit fromaimed health provider. Despite the
rise in antenatal care, only one in four women ixecéhree or more antenatal
visits during her pregnancy, and a vast majoritywoimen give birth without a
trained birth attendant.

Component of antenatal care in public health figciti Bangladesh
» Measurement of Height of pregnant women.

* Measurement of Weight of pregnant women.

* Physical examination for anemia and edema.
* Blood test for Hb%.

» Urine examination for glucose and albumin.

* Blood Pressure measurement of the women.
* Fundal height.

» Fetal sound in late pregnancy.

» Health education on pregnancy care.

» Tetanus toxoid vaccination

e Birth planning

» Knowledge on danger sign of the pregnancy and vhdo if
situation arises like these.

* Inreferral (secondary and tertiary hospital)
 Random blood sugar +

» Ultra sonogram for pregnancy profile +

3.3.6. Screening of GDM in Bangladesh
WHO and BIRDEM jointly worked for formulation of adard treatment

guideline for diabetes. Thereby they proposed sange of diabetes in non
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pregnant women which is also applicable to pregnaomen of Bangladesh.
Screening for diabetes has not yet integrated t@natal care component routinely
in Bangladesh. Secondary and tertiary hospitalssadine pregnant women to do
random blood glucose test. Based on the report thake further planning of
respective pregnancies. A standard guideline foeestng diabetic pregnancy is
still non existent. Some of the private practitimer specialists recommend
diabetes screening routinely or if they find angkrifactor to their patients. A
guideline for screening diabetes proposed by BIRDEdresented in the material

and method chapter (Fig. 2.1) which can also bd tmescreening GDM.
3.4. Statement of problem of the present study

In view of the increasing prevalence of type 2 dias in Bangladesh, it is
reasonable to postulate that there is a growinggbeace of gestational diabetes.
A previous study conducted by Altial. (1997) reported that Bangladeshi women

have been seen to have higher IGT than their ntalaterparts.

Compared to the other South Asian population Balegh has higher birth rate
(BBS 2000) and has the prevalence of multipartyin@&al mortality and infant
mortality is also high in Bangladesh (Low Birth Wkt of a Meeting, Dhaka,
Bangladesh, 14-17 June 1999). Though there is rdisped report on the
prevalence of preeclampsia in Bangladesh the Olestahd Gynaecological
society (OGSB) in Bangladesh estimates 16% of matateath from eclampsia
(Begumet al. 2004). In addition, according to OGSB obstructdabla accounts
for 8% of maternal death. Frequency of congenitalfonmations and low birth

weight also appears to be higher in Bangladesh.

Sayeecet al. (2005) stated that increased morbidity and moytaihong mothers

and newborns in Bangladesh may in part be duecteffiect of GDM. Data on the
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subject is scarce resulting in a lack of guidelfoe clinical investigation for

pregnant mother which is likely to bear grave consmce. Risk factors
predisposed to GDM need to be identified in thigioe in order to initiate a
selective screening during pregnancy period to rensafe mother hood and

identify women with risk of diabetes later in life.

Insufficient studies addressing the relationship g&stational age at GDM
diagnosis and pregnancy outcomes have been coddaudBangladesh. Evidences
report that gestational diabetes affects pregnamc fetus adversely if mother’s
glycaemia is uncontrolled and has been high. Thezefthe aim of treatment
during the pregnancy is, to keep mothers’ blooc¢gbe level under normal range
either by diet or by insulin. Information on thekiof these complications would

have helped to continue or readjust the treatmeatogol of GDM in Bangladesh.

Careful search of literature provided very littledancomplete data on prevalence
of GDM based on the time of diagnosis in Bangladestspectives. In spite of
reports that claim 40-66% of gestational diabetes be detected in early
pregnancy there have been conflicting studies @ ukefulness of glucose
screening at early pregnancy (Meyer al. 1996)). Nevertheless one could
reasonably suggest that women with gestationaletisbin early pregnancy could
benefit from earlier metabolic control as well asdiction of pregnancy and fetal

complication in this group.

A study conducted in India found different typesfetial complication at different
level of glycaemic control. With improved glycaemeontrol and advanced
neonatal care perinatal adversities in GDM haveaghed that of non diabetic
mothers (Metzger & Coustan 1998, Banegeal 2004). Thus intervention either

by diet or by insulin in GDM may predict risk or ggble outcome of the index
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pregnancy. Information on this would help to takeventive measures and make a
birth planning in order to ensure a safer pregndacangladeshi women.

3.5.0. What is Diabetes Mellitus?

The definition of diabetes mellitus, according theTExpert Committee on the
Diagnosis and Classification of Diabetes Melliti®@2), is several metabolic
diseases characterized by some degree of hypengigcélyperglycemia, or high
levels of blood glucose, is caused by deficieneresnsulin secretion, insulin
action, or both. These insulin deficiencies carcéesed by a range of pathogenic
processes from autoimmune destruction of the bella of the pancreas, which

make and secrete insulin, to abnormalities thatreaalt in insulin resistance.

Diabetes can lead to several chronic conditionshsas cardiovascular
complications, neuropathy (disease of the nervesphropathy (disease of the
kidneys), and retinopathy (disorder of the retimdjich is the leading cause of
blindness in the United States. There are sevemalnmodifiable risk factors for
these problems such as duration of diabetes, agestigs and race, as well as

modifiable risk factors such as glycemic contradl &yypertension (Franz 2001).

Diabetes mellitus (DM) is categorized into threeinmgpes—type 1 DM, type 2
DM, and Gestational (GDM). In the Report of the ExpCommittee on the
Diagnosis and Classification of Diabetes Mellitd8@2), up-to-date definitions for
each type of diabetes were given. Type 1 DM isstii@sl as a total deficiency in
secretion of insulin. Type 2 DM, which is much m@mevalent, is classified as a

combination of resistance to insulin action andleguate insulin secretion.

Type 1 and type 2 DM may be referred to as pregjest diabetes, because
diagnosis occurred before pregnancy. GDM is defiagdany degree of glucose

intolerance with onset or first diagnosis duringgmancy.
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3.5.1. Type 1 diabetes

Type 1 diabetes results from a destruction offtfeells of the pancreas, usually
leading to absolute insulin deficiency. Most oftdre reason is autoimmune
mediated destruction. These patients require imsiai survival to prevent the

development of ketoacidosis and coma (WHO Studymid®998).

In Type 1 diabetes mellitus, insulin secretion ithex totally lacking or severely
impaired. During pregnancy in Type 1 diabetics, tBquirement of insulin to
maintain the same glycemic level increases frometigk of the first trimester until
the end of pregnancy. On average, the insulin neetdsases from 0.7 1U/kg body
weight per day in the first trimester to 0.8 IU/ggr day in the second trimester
and to 0.9 1U/kg per day in the third trimesteriuB6 weeks of pregnancy. At

term the insulin requirement is 1.0 1U/kg per dadgManovic and Kitzmiller 2008).

However, individual variation in the increase ofsufin requirement during
pregnancy is relatively large. During the first Wweeof pregnancy, insulin
sensitivity is often increased, which at least lpagxplains the increase in
hypoglycemic episodes in Type 1 diabetic mothersinduthe first trimester
(Nielsenet al. 2008). Gabbe and Graves (2003) reported that msetjuirements
increase throughout pregnancy, most markedly inpeém@od between 28 and 32
weeks of gestation, after which it can actuallyrdase in some Type 1 diabetic
mothers. After parturition, the daily insulin regement decreases within a day or
two to the pre-pregnancy level (Buchareiral. 1986, Jovanovic and Kitzmiller

2008) and when lactation starts, even to a lowelle
3.5.2. Type 2 diabetes

Type 2 diabetes is characterized by disorderssaflim action and secretion, either

of which may be a predominant feature (WHO Stuayugrl998). Though it is the
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most common form of diabetes, it is seldom diagdasepatients less than 40
years, and is therefore rare in women of childbgpage (WHO Study group
1998).

The risk of Type 2 diabetes increases with agesiopbeand lack of physical
activity, and it occurs more frequently in indivada with hypertension or
dyslipidemia, or in women with previous GDM (WHOu8y group 1998). Some
degree of hyperglycaemia may be present for a pmrgpd before the detection of
diabetes. While these patients often have an iseckask of developing vascular
complications, it may be more important to ident#gd treat other risk factors
such as dyslipidemia and hypertonia, instead ofl hilperglycaemia. Although
Type 2 diabetes is associated with a strong gepetitisposition, its genetics have

not been defined (WHO Study group 1998).
3.5.3. Gestational diabetes mellitus (GDM)

In 1952, Jackson reported the reversible statenpéired glucose tolerance related
to pregnancy, called the "prediabetic state of paegy" (Jackson 1952). Today,
gestational diabetes mellitus (GDM) is defined asbohydrate intolerance of

variable severity with onset or initial recognitialuring pregnancy (Metzger &

Coustan 1998). It complicates 1 - 4% of all pregmes (Nayloret al. 1997)

depending on the population studied.

According to WHO recommendations, GDM is diagnobgdGTT using a 75 g
oral dose of glucose after over-night fasting famwen with anamnestic or clinical
risk factors. The present international cut-offdisvare 5.3 mmol/l for fasting, 10.0
mmol/l after 1 h and 8.6 mmol/l after 2 h in venqliasma (Metzger and Coustan
1998). Glucose regulation will return to normaleaftielivery in the majority of

cases. According to different studies, 40-60 % omen with previous GDM wiill
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develop Type 2 diabetes during the next 10-15 yéadesamoet al. 2006).
Metzger and Couta(il998) found insulin resistance and impaifedell function
in GDM women conveying a high risk (relative rigRK) 8.0) for later diabetes

development.

By giving dietary advice, stabilizing weight, exise and periodic glucose
monitoring it is possible to prevent or delay thegression of diabetes and the
development of its complications in women with poe GDM (Gregoryet al.

1998).

The prevalence of GDM differs considerably in difiet ethnic populations. In the
United States the prevalence of GDM ranges from 149, with 2-5% being the
most common rate (Ben-Haroushal. 2008). The adjusted relative risk of GDM
in black women has been reported to be 1.81 an#éligpanic women 2.45
compared with Caucasian women (Dooleyal. 1991). In another study, in
Australia Asian women were more likely to have GDRiMin Caucasian women

(Guntonet al. 2001).

The main goal of treatment in GDM pregnancies iadbieve normoglycemia, i.e.
to prevent both fasting and postprandial hypergtyieefrom the diagnosis of
GDM until labor and delivery. When women with GDMhg&eve normoglycemia,
their weight gain during pregnancy is usually l&ésan that of healthy pregnant

women (Suhonen and Teramo 1993).

If normoglycemia cannot be maintained by diet alansulin therapy is started.
Recently, it has been reported that treatment glyburide alone (Langeet al.
2005a) or with metformin alone or with supplememtzulin (Rowanet al. 2008)
is an effective and safe treatment option for wow&h GDM. Immediately after

delivery, women with GDM rarely need to continuethwiinsulin or oral
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medication treatment in order to maintain eugly@rfiowever, they remain at an
increased risk of Type 2 diabetes mellitus latelifn and they should therefore

have regular check-ups for blood glucose levelsHerrest of their lives.
3.5.4. Monitoring glycemic control

Optimal glycemic control during diabetic pregnameyhe basis for good outcome,
both for the mother and her newborn infant (Pededs#/7, Langeet al. 1989,
Inksteret al. 2006). Monitoring of both preprandial and postpiiahtdlood glucose
values is important in order to achieve euglyce(@eowtheret al. 2005, Fadlet

al. 2006, Jovanovic and Kitzmiller 2008).

Recently, subcutaneous continuous glucose mongdras increasingly been used
to achieve maternal normoglycemia in order to redihe risk of fetal macrosomia
and neonatal hypoglycemia in diabetic pregnanciksrssen et al. 2007,

Stenningeet al. 2008).

Monitoring glycemic control has been greatly imprdvby the introduction of
methods which reflect the mean blood glucose lewelr a prolonged period of
time. The chemical reaction between glucose antem®results in production of
nonenzymatically glycated proteins in blood andues. The level of glycation of
hemoglobins is proportional to the average glucosacentration during the
previous 4 to 8 weeks (Buret al. 1978) and therefore it does not detect rapid
changes in plasma glucose concentration. The giycstvel also depends on the
lifespan of red blood cells in the circulation. Thenover rate of red blood cells
during pregnancy is about 90 days, compared withde¥s in non-pregnant adults
(Albertson and Jovanovic 2008). The amount of glgddemoglobin is expressed

as a percentage of the total hemoglobin.
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Early methods for fractionation of hemoglobin iradal cation exchange column
chromatography. The procedures were elaborate iametconsuming, requiring
several days of work. Subsequently, automated rdsttsuch as high performance
liquid chromatography (HPLC), were developed (Grulaand Koets 1979).
Stenmanet al. (1984) developed a fully automated rapid HPLC meéthar the
measurement of hemoglobin Alc (HbAlc) levels. Thethod permits separation
and quantification of HbAlc, even in the presenteclevated levels of fetal
hemoglobin (HbF). It has been shown recently th&it% unit increase in the
HbAlc level equals a mean plasma glucose increlak® enmol/l in non-pregnant

diabetic adults (Nathagt al. 2008).

Several recommendations exist for evaluating glycecontrol in women with
GDM. A relatively recent recommendation is that both-paed postprandial
glucose levels should be measured four times g@apbe and Graves 2003). The
optimal time for measuring the postprandial gluctesesl is one hour after the
meal. Insulin- treated women with GDM should meadheir blood glucose level
5-6 times each day (Jovanovic 2008). Subcutaneomstincious glucose
monitoring is a new method for measuring glucos&ies continuously over
several days. However, its advantage over self-toong of blood glucose still
needs to be demonstrated (Yogeal. 2008).

3.5.5. Glucose metabolism and pregnancy

3.5.5. 1. Normal pregnancy

Maternal glucose metabolism changes throughoutnamegy. Concentrations of
fasting blood glucose decreases as early as ifirgterimester and remain low
throughout pregnancy compared with fasting levedfoite pregnancy (Pedersen
1977a, Millset al. 1998). In contrast, postprandial glucose valuesesse from

the 16th pregnancy week until the 36th pregnancgkw@&iegmuncet al. 2008).
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During the first half of pregnancy, basal insulevels are normal or slightly
elevated, coinciding with a decrease of about 10%asting blood glucose values
(Freinkel 1985, Hollingsworth 1985). Basal insulavels increase by 50-80% in
the third trimester. Normally the development otrgmasing insulin resistance
during pregnancy is compensated for by a simulasemcrease in insulin
secretion (Ryaret al. 1985, Buchanaret al. 1990, Sivanet al. 1997). Mild

glucosuria in normoglycemic mothers is consideregsplogical, because glucose
reabsorption from the renal tubules is decreaseshglypregnancy (Davison and

Dunlop 1980).

Placental glucose transfer from mother to fetugdghlace by facilitated diffusion
(Leonceet al. 2006). The transport mechanism is controlled byotlglucose
concentrations both in the fetus and in the motAdre primary transporter
responsible for maternal-to-fetal glucose transgaecental glucose transporter 1
(GLUT1), was first described by Fukumogbal. (1988) and Bellket al. (1990).
Insulin-like growth factors IGF-1 and IGF-2 alsansilate glucose transport

across the placenta (Knissal. 1994).

Fetal blood glucose levels are lower than matefeaéls, but they correlate
linearly (Hay and Sparks 1985). Fetal insulin prddhn starts during the first
trimester (Adesanyat al. 1966), but it responds to increased glucose |lewelg
during the latter half of pregnancy (Adastnal. 1969). Free insulin does not cross

the placenta (Adarat al. 1969).
3.5.5. 2. Diabetes-related complications to pregnay

There are several complications that can occub&h mother and baby when a
mother has diabetes during pregnancy. Congenitahahes are common among

infants born to diabetic mothers (American Diabetssociation 2002, Harvard
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Health Publications 2002, Langet al. 2000, Uvena-Celebrezze & Catalano,
2000). Fetal loss is another common outcome dielia pregnancies (Brydost
al. 2000, Dunneet al. 2003; Hawthornet. al 2000; Langeet al. 2000; Lauenborg
et al.2003 Uvena-Celebrezze & Catalano, 2000, Welial. 2002). Types of fetal
loss include spontaneous abortion, stillbirth, gratinatal mortality. Excessive
fetal growth, referred to as fetal macrosomia ogdafor gestational age infants, is
a common characteristic in infants born to diabetmthers (American Diabetes
Association 2003, Brown & Hare 1995; Brydehal.2000; Cassoret al.1997;
Davey, 2003; Dunnet al.2003; Plattet al. 2002; Svarest al. 2001, Thoeneret
al.2001, Wylieet al. (2002). Complications of labor and delivery, suslcasarean
section and preterm delivery, occur more often iegpancies complicated by
diabetes compared to those that are not (BlatmanBamss 1995, Dunnet al.
2003, Harvard Health Publication 2002, Jenseral. 2000; Svareet al.2001;
Thoeneret al. 2001, Wylieet al. 2002).

Diabetes during pregnancy can also mean adverseoroas for the mother.
Pregnancy-induced hypertension occurs more freGuantong diabetic mothers
than non-diabetic mothers (American Diabetes Asdmezi 2003, Cundyet al.
2002, Dunneet al. 2003, Jensest al. 2000, Sibaket al. 2000, Wylieet al. 2002).
Increased severity of preexisting diabetes-relatadplications is also a maternal
complication of a diabetic pregnancy (Brown and eH&995, Rosenn &

Miodovnik, 2000, Thoenesat al. 2001).

The level of risk for and severity of these comgiions will depend on several
factors, some of which include the previous heaftthe mother and her glycemic
control during pregnancy. This review of literatuvgél focus on the complications

of maternal diabetes that occur most frequently.
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3.5.5. 3. Maternal outcome

3.5.5. 3. 1. Maternal hypoglycemia

Maternal hypoglycemia is a well-recognized and ptédy dangerous

complication of intensive insulin therapy in preghevomen with Type 1 diabetes.
Severe hypoglycemia is defined as impairment oscmusness of a diabetic, who
needs help from another person to administer guooally or to give a glucagon

injection or intravenous glucose infusion (ADA wgrkup 2005).

Severe hypoglycemia during pregnancy occurs in 8%-4f Type 1 diabetic
women (Everst al. 2002a, Nielseret al. 2008) The risk of severe hypoglycemia
is greatest during the first trimester of pregnafityerset al. 2002a, Nielsemt al.
2008). Subjective symptoms of low blood glucoseelsvare often diminished
during pregnancy, which decreases the patient'sraveas of hypoglycemia
(Nielsen et al. 2008). Furthermore, pregnancy attenuates glucosenteoe
regulation mechanisms during hypoglycemia in Tygkabetic women (Roseret

al. 1996). Therefore, intensive insulin therapy duripgegnancy predisposes

patients to severe hypoglycemia in cases of Tygalietes.

Recurrent severe maternal hypoglycemic episodesglpregnancy can result in
impairment of cognitive functions of the mother. idial studies indicate that
maternal hypoglycemia is teratogenic during org@negis (ter Braa&t al. 2002).
However, studies in pregnant women with Type 1 eli@d have not revealed any
association between maternal hypoglycemia and adviatal outcome (Rosenn
and Miodovnik 2000) or diabetic embryopathy (tea&ket al. 2002). Similarly,
no abnormal changes in fetal behavior have beeortexpin women with Type 1
diabetes during induced moderate maternal hypogliac¢Diamondet al. 1992,
Rosenret al. 1996).
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3.5.5. 3. 2. Preeclampsia and pregnancy-inducedpsrtension

Preeclampsia is defined as hypertension with aaliadlood pressure repeatedly
above 90 mm Hg during the second half of pregnameycombination with
proteinuria (Roberts and Redman 1993). Howeverd#faition of preeclampsia
varies in different publications (Harlow and Brov2001). Pregnancy-induced
hypertension (PIH) is defined as high blood presdaiastolic blood pressure
repeatedly over 90 mm Hg) during the second halfpofgnancy without

proteinuria.

Pre-eclampsia is a disease of unknown etiology ifiRed and Sargent 2005).
However, it is characterized by widespread endi@heéll dysfunction (Rodiet
al. 2004, Sibaiet al. 2000). Moreover, pre-eclampsia is also charactérizg
insulin resistance, immune maladaption, coagulataefects and increased

systemic inflammatory response (Rosdial. 2004, Sibakt al. 2000).

Pre-eclampsia complicates about 4% of pregnanciesulliparous women and
about 2% in multiparous women (Sibaial. 2000), and it is one of the major
pregnancy complications causing increased morbiditg mortality in both the
mother and the newborn infant (Roberts and Coofeip Pre-eclampsia and PIH
increase the risk of iatrogenic preterm birth amdauterine growth restriction and
these women are at an increased risk to obtainozastular disease later in life

(Rodieet al. 2004, Sibakt al. 2000).

Pregnancy-induced hypertension, according to Restdgr (1997), is a syndrome
in pregnant women characterized by hypertensioemeg and proteinuria (high
levels of protein in the urine). Eclampsia and pl@®psia are categories of
pregnancy-induced hypertension. Pregnancy-indugeédrtension has been found

to affect women with type 1 DM, type 2 DM and GDMbra often than non-



Chapter 3 Review of Literature 38

diabetic women. 22.0% of women with type 1 diabdiad pregnancy-induced

hypertension, while only 6.3% of the non-diabebtatrols were affected.

In an analysis of pregnancies complicated by typBN2, Dunneet al. (2003)

found that 19.7% of women with type 2 DM had pregnainduced hypertension
and/or preeclampsia compared to 10% of women whe wet diabetic. They also
found that fetal loss was more common when the erdtlad pregnancy-induced
hypertension/preeclampsia (8.7%) compared to isfafitwomen who did not

have pregnancy-induced hypertension/preeclampsi&o)2

In a comparison between hypertensive disordersredmancy between women
with type 1 and type 2 DM, Cundgt al. (2002) found that the incidence of
hypertension during pregnancy was similar betwéertwo groups of women. For
instance, women with type 2 DM had more chronicdnignsion (diagnosed at <
20 weeks gestation) than did women with type 1 Dkle impact of hypertension
of adverse outcomes of pregnancy was significamilye severe for women with

type 1 DM compared to women with type 2 DM, though.

Sibai et al. (2000) did not specify between types of diabebes,found that the
frequency of preeclampsia rose with increasing sigvef diabetes in women with
pregestational diabetes. In this study of 462 womvéh pregestational diabetes,
they also found that the women with preeclampsthéir study had a significantly
higher rate of preterm delivery (56.5%) comparedhiose without preeclampsia

(33.3%).

GDM is associated with an increased risk for mateimypertensive disorders
(American Diabetes Association, 2003; Jenseal. 2000). Sendagt al. (2001)
found that there was double the amount of womerthen GDM group with

hypertensive disorders (9.4%) compared to the nabetic controls (4.3%).
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Pregnancy-induced hypertension is more common mevowith type 1 DM, type
2 DM, or GDM compared to women without diabetese Timing of onset and the
impact on adverse outcomes of pregnancy may difietwveen women with

different types of diabetes (Cundilal. 2002).
3.5.5. 3.3. Cesarean section

Women with diabetes are more likely to suffer onenore complications of labor
and/or delivery (such as cesarean section, predetivery or induction of labor)
than are women who do not have diabetes (Thoetn@n2001). Complications of
labor and delivery-namely cesarean section, indacbf labor and/or preterm
delivery (either spontaneous or medically inducledye been found to be more
common in pregnancies complicated by type 1 DMet®M, or GDM (Blatman
& Barss, 1995, Dunnet al. 2003, Harvard Health Pulication 2002, Jenseal.
2000, Svaret al.2001; Thoenemwt al. 2001; Wylieet al.2002).

Blatman and Barss (1995) stated that maternal thaldey itself is not a certain
indication for cesarean section, however, macroaoamd large for gestational
infants along with the associated problem of shewttystocia are indications for

cesarean section.

Women with GDM (Sermeet al. 1998, Langegt al. 2005) and Type 1 diabetes
(El-Sayed and Lyell 2001) have an increased riskestirean section delivery. The
majority of diabetic women with vascular compliceas are delivered by cesarean
section. Fetuses of diabetic women are frequenthcrosomic (Bradleyet al.

1988, Schwartz and Teramo 2000), which increasegdte of cesarean section
deliveries. In a study by Jollgt al. (2003), macrosomia, defined as birth-weight
over the 90th percentile, was more likely in wonvath pre-gestational diabetes

and GDM and this increased the risk of emergensgrean sections.
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Steer (2004) reported that women with GDM and owdeabetes had a greater
likelihood of delivering an infant weighing over @ g than women with normal
glucose tolerance and that macrosomic fetuses mvere than twice as likely to be

delivered by emergency cesarean section as fetveghing less than 4000 g.

The increased risk of maternal complications inbdiec women seems at least
partly to be related to emergency cesarean seciveries (Nasrallatet al.
2004). Although fetal macrosomia is the leadingsogafor cesarean delivery in
diabetic women, chronic fetal hypoxia, particularlywomen with poor glycemic
control during the last weeks of pregnancy, alsodases the risk of cesarean

delivery (Teramcet al. 2004).
3.5.5. 3.4. Maternal childbirth trauma

Delivery of a macrosomic infant increases the o$lboth maternal and neonatal
injury. In a study by Stotlandet al. (2004), diabetes was associated with
macrosomia, fourth-degree perineal lacerationspstpartum hemorrhage. Both
forceps and vacuum extraction deliveries are amfthli risk factors for trauma. In
a study by Johnsoet al. (1992) forceps delivery was associated with anease

in major perineal and vaginal tears. Jatyal. (2003) analyzed data from 350 311
singleton pregnancies between 1988 and 1997 usmigtic regression analysis
and found that macrosomia, defined as birth weigir 4000 g, predicted
increased risks of both third degree perineal ko@rs and postpartum

hemorrhage.
3.5.5. 3.5. Maternal mortality

Maternal mortality is defined by the World Healthrganization (WHO) as
pregnancy-related (accidents excluded) death ext@ @0 000 during pregnancy or

within 42 days after delivery. In a review includithe English literature from
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1975 to 2001 and covering publications evaluatiragemal mortality in relation to
the mode of delivery, Vadnais and Sachs (2006)rtegdhat the overall maternal

mortality rate ranged from 6 to 54 deaths per 100 Iive births.

Operative delivery clearly is associated with amréased risk of maternal
mortality. Cesarean section for any reason is #&s®ut with a 3-13 times
increased risk compared with vaginal delivery. Instady carried out in the
Netherlands and covering 1983 to 1992, the riskdyihg in connection with
cesarean delivery was 13 per 100 000 operatiortsu{teenaketret al. 1997), which
was 3 times the risk of maternal mortality aftegival delivery. The incidence of
maternal mortality in women with Type 1 diabetesai®ut 0.5% (Gabbet al.
1976, Cousins 1987). Severe hypoglycemia, massileeding, anesthetic
complications and high maternal age are importantributing factors to maternal
deaths in Type 1 diabetic pregnancies (Schuitemetkal. 1997, Leinoneret al.
2001).

3.6.0. Fetal outcome

3.6.1. Malformations

The incidence of congenital malformations is two gix times higher in
pregnancies of women with Type 1 diabetes mellithwsn in healthy women
(Garner 1995, Kitzmilleet al. 1996, Platet al. 2002, Macintoslet al. 2006, Yang

et al. 2006). The most common congenital malformations regnwvomen with
Type 1 diabetes are cardiac, skeletal, CNS, urdtajegastro-intestinal, and facial
malformations (Merlob and Hod 2008). The majority the studies have
demonstrated a relationship between maternal hiymengia in early pregnancy
and the occurrence of malformations (Milktral. 1981, Rosest al. 1988, Greene

et al. 1989, Nielseret al. 2008). Preconception counseling, pregnancy planning

and improvement of glycemic control before conaaptare associated with a
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decrease in the rate of malformations (Fuhrmemnal. 1983, Mills et al. 1988,
Steelet al. 1990, Kitzmilleret al. 1991, Everset al. 2004b, Inksteret al. 2006,
Pearsoret al. 2007).

Most fetal malformations start to develop alreadgfobe the 7th week of
pregnancy (Millset al. 1979). Therefore, it is of utmost importance toieeé and

maintain euglycemia already before pregnancy. Aigho a strong association
exists between hyperglycemia and malformations, éxact mechanism or
mechanisms responsible for abnormal fetal developim&ve not been completely

elucidated.

The prevalence of congenital malformations amomrgadtispring of mothers with
gestational diabetes mellitus is similar to or oslghtly higher than that in the

general non-diabetic obstetric population (Jangsah 1996, Aberget al. 2001).

It has been suggested that a subgroup with anasederisk of malformations
exists among women with GDM, perhaps as a resulprefgestational but
undetected Type 2 diabetes (Abet@l. 2001).

3.6.2. Fetal growth
3.6.2.1. Normal growth

Fetal growth is primarily controlled by the capd#pilof the placenta to transport
nutrients and oxygen to the fetus (Carrera and Bse®98). Normal fetal growth

is proportional and linear (Elejalde and de Elealtl986). Catecholamines,
angiotensin Il, aldosterone and prostaglandins pigyortant roles in maintaining
uteroplacental blood flow and are indirectly invadivin fetal growth by ensuring
adequate concentrations of oxygglucose and nutrients to the fetus (Carrera and
Devesal998). Human chorionic somatomammotropin is an mam placental

hormone related to fetal growth (Carrera and Dev&888, Jovanovic and
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Kitzmiller 2008). Only 10% of the fetal weight ari is reached during the first
half of pregnancy and 2/3 is acquired during thst tamester. Fetal weight gain
occurs mainly in the third trimester when fetaluins acts as a strong growth-
promoting hormone (Hill 1976). Locally produced pde growth factors
coordinate fetal growth (Hilet al. 1998). The insulin-like growth factors IGF-1
and IGF-2 in particular play an important regulgtosles in fetal growth (Forbes
and Westwood 2008). In addition, fibroblast groviéictor-2 (FGF-2) has been
shown to be involved in the regulation of fetalwtlo (Hill et al. 1998). Maternal
and fetal serum levels of FGF-2 both correlateatiiyenith fetal and placental size
(Hill et al. 1995).

Maternal pre-pregnancy weight has a strong associatth fetal size (Love and
Kinch 1965, Griffithset al. 2007), whereas maternal height is only weakly
associated with birth weight (Kirchengastal. 1998, Griffithset al. 2007). The
quality of the diet and the maternal ability to neh the fetus properly are
important factors affecting fetal growth (Carresaal. 1998). Fetal genotype
accounts for about 15% of the variation in birthgie: (Carreraet al. 1998).

3.6.3. Fetal macrosomia
Macrosomia and Large for Gestational Age

Reederet al. (1997) define macrosomia as “excessive fetal gnbwitith a “birth
weight in excess of 4,000 to 4,500 grams.” Thesthaas defined large for
gestational age as “a neonate weighing above ttep@dcentile for the gestational
age. Large for gestational age infants are immaiuteovergrown and are typical
of diabetic mothers. These conditions are relatedetveral complications during
labor of the infant.

According to Thoeneret al. (2001), excessive fetal growth can cause shoulder

dystocia at birth (complication in oversized infamthose large shoulders catch at
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the pelvic brim or outlet, (Reedest al. 1997), traumatic birth injury, and/or
asphyxia. Current literature consistently assosiathese conditions with
pregnancies complicated by diabetes. Type 1 DVss®@ated with an increased

risk of macrosomia.

Fetal macrosomia complicates 30-50% of pregnandies women with
pregestational diabetes (Evetsal. 2004, Yanget al. 2006). It has been suggested
that all fetuses of Type 1 diabetic mothers arealst ‘macrosomic’ (Bradleyet

al. 1988).

Diabetes during pregnancy, whether it is type fiet? or GDM is associated with
an increased risk for excessive fetal growth (AcariDiabetes Association 2003,
Brown & Hare 1995, Brydoret al.2000, Cassomrt al.1997, Dunneet al. 2003,
Hsu-Hage & Yang 1999, Jensehal. 2000, Jovanovic 2001, Pladt al. 2002,
Svareet al. 2001, Thoenengt al .2001, Wylieet al. 2002).Maternal risk factors of
fetal macrosomia- Several complications of delivery such as shouldigstocia,
birth injury, and asphyxia are common when an inhfanarger than normal for
gestational ageThoenenet al. 2001, Wylieet al. 2002). The causes for excessive
fetal growth in diabetic pregnancies are still unkm, but possible explanations
include maternal weight and maternal glycemic an{Brydon et al. 2000;

Uvena-Celebrezze and Catalano, 2000).
3.6.3.1. Intrauterine growth restriction

Intrauterine growth restriction (IUGR) is definesl arelative birth-weight below-2
SD of the mean birth-weight. An IUGR infant has, thgfinition, not reached
his/her genetic growth potential utero (Bamberg and Kalache 2004). Maternal
pregestational diabetes mellitus may also be asmutiwith ITUGR, especially

when retinopathy and nephropathy complicate digb@Reeceet al. 1998). In
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patients with retinopathy and nephropathy, vascadptation of the placental bed
is often insufficient, resulting in IUGR. In womenith diabetic nephropathy,
IUGR is observed in 15-21% of cases (Reetca. 1998) compared with 3—10%

in the normal population (Haram and Gjelland 2007).

Erythropoietin (EPO) is an endogenous hormone wbattrols the production of
erythrocytes. The main stimulus to EPO productien low tissue oxygen
concentration (hypoxia) (Marsden 2006). Teragnal. (2004) reported that levels
of amniotic fluid EPO correlate in a U-shaped fashwith fetal birth-weight
zscores in Type 1 diabetic pregnancies. AmniotigdflEPO levels correlated
inversely with the birth-weight z-score below -&bB units, suggesting that these
fetuses were actually growth restricted and thatai$ associated with chronic fetal
hypoxia (Terameet al. 2004).

3.7. Shoulder dystocia

3.7.1. Shoulder dystocia in General population

Shoulder dystocia can be defined as arrest of @gliafter expulsion of the fetal
head, although no general agreement has been ce@@btlieb and Galan 2007).
The incidence of shoulder dystocia varies widelgnf 0.1 to 2.8% in unselected
populations (Ackemrt al. 1985, Langeret al. 1991, Christoffersson and Rydhstr
2002, Dandoluet al. 2005). Dandoluet al. (2005) reported that there was an
increase in the rate of shoulder dystocia from O0i2%979 to 2.1% in 2003. Both
excessive maternal weight before pregnancy andnwvegign during pregnancy are

associated with shoulder dystocia (Spellecgl. 1985, Johnsost al. 1992).

The incidence of shoulder dystocia is 3—-13% in mawhinfants with a birth
weight of 4000 g or more (Acket al. 1985, Langekt al. 1991). In the study by

Acker et al. (1985) the incidence of shoulder dystocia was 13B&rwthe birth
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weight exceeded 4000 g, but only 1% when the biiight was under 4000 g.
Shoulder dystocia has been reported to occur in 40%ases (31/78) when the
birth-weight of vaginally delivered infants was laast 5700 g (Rydhstrom and

Ingemarsson 1989).
3.7. 2. Shoulder dystocia in Diabetic pregnancies

Large fetal size among women with GDM is a commigk factor for shoulder
dystocia (Bennett 1999). Dystocia occurs more oiite@DM pregnancies than in
non-diabetic pregnancies, even when the birth wegigne the same because of
increased shoulder width. Any type of diabetes itosllincreases the risk of
shoulder dystocia in vaginal deliveries (Acker 19B&ngeret al. 1991). Dandolu

et al. (2005) observed an increased rate of shoulder dgstboth in GDM
pregnancies and in pregnancies of women with pstagenal diabetes. The risk
of shoulder dystocia and trauma is further incrdalsg the use of vacuum or
forceps. In a study by Nesbdt al. (1998) the risk of shoulder dystocia in cases of
instrumentally assisted births among diabetic womes 12.2% for infants
weighing 4000 to 4250 g, 16.7% for those weighi2®@to 4500 g, 27.3% for
those weighing 4500 to 4750 g and 34.8% for thosiging 4750 to 5000 g.

Insulin treatment in cases of GDM has been repottedecrease the rates of
macrosomia and serious perinatal complications sisckhoulder dystocia, bone
fractures and brachial plexus nerve injury (Crowtaeal. 2005). Langeret al.

(2005) reported a 2- to 4-fold increase in neonamaitbidity in cases of untreated
GDM. They found an increased rate of macrosomidénuntreated GDM group.
On the other hand, non-diabetic subjects and thetéd or diet- and insulin-
treated GDM patients had the same rate of macr@dmianother study, Langer

et al. (2005c) reported that an adverse pregnancy outeomseound in all women
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with GDM who had poor glucose control. On the othand, obese women with
GDM (BMI at least 30 kg/m2) had pregnancy outcoroesparable with those
among women with GDM and BMI <25 kg/m2 when tredbgdneans of diet and
insulin but not by diet alone. They had a 2- tooRHrisk of adverse outcome,
despite acceptable glucose control with diet therdie outcome may thus be
adverse even when glucose control is considered.dooa study among women
with Type 1 diabetes, Ever al. (2002b) showed that the incidence of fetal
macrosomia was increased despite apparently goa@mic control throughout

pregnancy.

Gestational diabetes mellitus has an unfavoraliéxctebn fetal body composition
(Neggerset al. 1995, Catalano 2007a). Newborn infants of womerh VGDM

have increased fat mass compared with the infahtsealthy women (Catalano
2007b). Fat deposition in the human fetus occurslgnan the third trimester
(Widdowsonet al. 1972). Macrosomic infants of women with Type 1 citds

(Pedersen 1977b) or GDM (Persson and Hanson 198&)have organomegaly,
e.g. enlargement of the liver and heart. The growftithese infants may be
asymmetric, with larger shoulder/head and chest/matos than in the infants of

non-diabetic women (Modanlaat al. 1982, Ballarcet al. 1993).
3.7.3. Birth trauma

Shoulder dystocia and high birth-weight are thergjest risk factors as regards
clavicular and other fractures and brachial plexijsry (Erb’s palsy) (Levinest

al. 1984, Mollberget al. 2005). The incidence of brachial plexus injury 145
0.3% (Gilbertet al. 1999, Mollberget al. 2005, Backeet al. 2008). In an analysis
of 66 086 births, Gregorgt al. (1998) reported a brachial plexus injury rate of

0.1% among vaginally delivered infants weighing @nd000 g, but 0.9% when
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the birth weight was at least 4000 g. Similarhheys have reported rates of 0.6—
1.1% for brachial plexus injury in vaginally-bonmnfants weighing at least 4000 g
among mothers without diabetes (Eckerl. 1997, Kolderupet al. 1997, Bryant
et al. 1998). The frequency of plexus injury was increasetthe infants of women
with GDM and in cases of vacuum extraction or fpce@elivery (Gilbertet al.

1999).

Diabetes increases the risk of brachial plexusrnynjpy 2 to 5 times in infants
weighing at least 4000 g at birth. In a Swedishiytine overall perinatal mortality
rate resulting from shoulder dystocia was 1.2%ndteased to 6.4% in mothers
with diabetes mellitus (Christoffersson and Rydistr2002). Fracture of the
clavicle occurs particularly during a difficult viagl delivery, and especially when
shoulder dystocia is present, or when the armseatended in breech delivery.
Fractures of the humerus (greenstick or full-thess fracture) at birth are seen
mostly when the newborn infant is macrosomic ataBvered vaginally in breech
presentation (Cavigliat al. 2005). Fracture of the skull bones is associatdad wi
instrumental vaginal delivery (vacuum or forceps)l & may result in intracranial

hemorrhage (Doumouchtsis and Arulkumaran 2008).
3.7.4. Fetal hypoxia

The incidence of abnormal fetal heart rate patwdunng delivery, cord blood
acidosis and low Apgar scores at birth is increasedliabetic pregnancies,
indicating an increased risk of fetal hypoxia (Mimmoet al. 1986, Salvesest al.
1992, Cassoret al.1997). The exact mechanisms of fetal hypoxia arefulty
understood. It is likely that several factors, &ar in combination, can result in

decreased oxygen delivery to the fetus in dialjgtgnancies.
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Experimental and human studies have shown that tetéh hyperglycemia and
hyperinsulinemia can independently cause fetal kgpoa (Carsoret al. 1980,
Philippset al. 1982, Milley et al. 1984). Elevated plasma and amniotic fluid EPO
levels suggest that the fetuses of diabetic wonaenstiffer from chronic hypoxia

(Teramoet al. 2004).

The iron stores in the fetal liver and brain artaltp depleted in most cases of
stillbirth in diabetic pregnancies reflecting inased erythropoiesis, further
suggesting that these fetuses die from chronic Xigp&oncentrations of maternal
HbA1c during the last weeks of pregnancy corratiatectly with fetal cord plasma
(Widnesset al. 1985) and amniotic fluid EPO levels (Teramb al. 2004),
indicating that poor glycemic control during thetlaveeks of pregnancy increases
the risk of intrauterine hypoxia. In a recent studylype 1 diabetic pregnancies,
the correlation between amniotic fluid EPO concamtns and birth-weight z-

scores was U-shaped.

Below a z-score of -0.6 SD units the correlatiors wmagative but above +1.0 SD
unit it was positive (Teramcaet al. 2004). This suggests that the optimal
birthweight in Type 1 diabetic pregnancies is teily narrow, and that fetal

chronic hypoxia can occur when the birth-weightcars is below -0.6 or above

+1.0 SD unit.
3.7.5. Perinatal mortality

Perinatal mortality is defined according to WHO aa$etal death occurring at or
after 22 weeks of gestation and/or 500 g birth-Wear a neonatal death occurring
during the first 7 days of life. Perinatal mortalhias decreased from 20-30% to
fewer than 5% during the last 50 years in pregreanciomplicated by Type 1

diabetes mellitus (Schwartz and Teramo 2000, GahdeGraves 2003). However,
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it is still 3-5 times higher, even in centers spbzing in the care of diabetic
pregnancies, than the perinatal mortality ratehi general population (Jensen

al. 2003, Macintostlet al. 2006, Bellet al. 2008).

In Type 1 diabetic pregnancies the perinatal mibytedte ranges from 2.8 to 4.8%
(Cassoret al. 1997, Hawthornet al. 2000, Plattet al. 2002, Everset al. 2004b).
About 30 to 40% of perinatal deaths in Type 1 di@bgregnancies are caused by
malformations and 20 to 30% by prematurity and auterine asphyxia,
respectively (Schwartz and Teramo 2000). Stilllsirétiter 30 weeks of gestation
form the majority of perinatal deaths in Type lbaiic pregnancies (Schwartz and

Teramo 2000).

Before 30 weeks, prematurity is the main causeeoinptal death (Teramet al.
2005). In the 1950s, the risk of fetal death in &ylpdiabetic pregnancies was 5%
at 32 weeks of gestation, increasing gradually 560 1at term (Hagbard 1956).
Chronic fetal hypoxia is postulated to be the niiésly reason for the majority of
‘unexplained’ stillbirths in diabetic pregnancieftea 35 weeks of gestation
(Schwartz and Teramo 2000).

3.7.6. Neonatal complications

3.7.6. 1. Hypoglycemia

Neonatal hypoglycemia is defined as a plasma geitmse| below 2.6 mmol/l in a
full-term infant (Cornblattet al. 2000). The prevalence of neonatal hypoglycemia
ranges between 0.5 and 4% in infants born at tddwverfa-Celebrezze and
Catalano 2000, Shanet al. 2008). Among the infants of women with GDM,
hypoglycemia occurs in 6-19% (Langral. 2005a, Shanet al. 2008) and in the
pregnancies of pregestational diabetes (Type lype2) the figure is 25—-48%
(Corderoet al. 1998, Everst al. 2004b, Shanet al. 2008).
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High amniotic fluid EPO levels obtained within 2ydabefore delivery can identify
fetuses with an increased risk of neonatal hypagtye in Type 1 diabetic
pregnancies (Teramei al. 2004). Neonatal hypoglycemia during the first days
life is a consequence of fetal hyperinsulinemiad@®sen 1977b). A decreased
ability to use glycogen and diminished hepatic gigproduction in the first days

of life predisposes newborn infants to hypoglyce(Marlob and Hod 2008).

Impaired counter-regulation by catecholamines mésp éave a role in the
development of neonatal hypoglycemia (Schwartzerdmo 2000). Most infants
with neonatal hypoglycemia recover spontaneouslyt Bymptomatic and
prolonged hypoglycemia may result in permanent elegic impairment or death

(Armentrout and Caple 1999, Vannucci and Vannu006il2.
3.7.6. 2. Respiratory distress syndrome

The risk of respiratory distress syndrome (RDShé&wborn infants of Type 1
diabetic mothers is increased compared with thahéngeneral population when
matched for gestational age (Robarél. 1976). Poor glycemic control during the
last week of pregnancy has been shown to delay liatg maturation (Ylinen
1987), whereas the risk of RDS in infants of womeith diabetes in good
glycemic control approaches that in the non-diagbedipulation (Kjost al. 1990).
Evaluation of fetal lung maturity by means of aseédyof amniotic fluid has been
recommended in insulin-treated diabetic pregnanaieen an elective cesarean
section is contemplated before the 38th gestatiaresk (Hallman and Teramo

1979).
3.7.6. 3. Polycythemia

Fetal polycythemia is defined as cord blood henrédtat or above 65% at birth.

The occurrence of polycythemia is increased in ntfaof diabetic mothers
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(Salvesenet al. 1992). These infants have polycythemia up to fimees more
often than infants of non-diabetic women (Mimoudi al. 1986). Fetal
polycythemia is a result of accelerated erythropoimduced red blood cell
production in response to chronic fetal hypoxiagi@tonet al. 1986, Widnes®t
al. 1985, Teramo and Widness 2008). Polycythemia magt te hyperviscosity
syndrome and fetal renal vein thrombosis (Avetrgl. 1957, Hibberet al. 1997).

3.7.6. 4. Hyperbilirubinemia

The definition of neonatal hyperbilirubinemia isngolicated. Both gestational age
and the age of the newborn infant are related tonseilirubin levels. A serum
bilirubin concentration exceeding 205-2g&ol/l in term infants is considered
abnormally high (Maisels 1992). Hyperbilirubinensiamplicates up to 20% of the
newborn infants of women with GDM compared with 10% the general
population (Uvena-Celebrezze and Catalano 2000peHbylirubinemia has been
reported in 24 to 45% of the newborn infants of &yp diabetic pregnancies
(Cordero et al. 1998). The etiology of the increased frequency of
hyperbilirubinemia in diabetic pregnancies is ndtyf understood. It may be due
to delayed clearance of bilirubin in newborn ingandf diabetic mothers
(Stevenson 1987). In addition, polycythemia coniieéls to hyperbilirubinemia

because of the increased amount of breakdown pt®{Merlob and Hod 2008).
3.7.6. 5. Hypocalcemia and hypomagnesemia

Hypocalcemia and hypomagnesemia in infants of diebwothers are clinically
less important than other neonatal complicationsatevhal magnesium and
parathyroid hormone concentrations are decreasefialvetic women, who may
result in fetal hypomagnesemia (Uvena-CelebrezdeGatalano 2000) and this in

turn can lead to reduced concentrations of fetalatpgroid hormone and
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hypocalcemia. Neonatal hypocalcemia is definedrasonized serum calcium
level below 1.05 mmol/l and hypomagnesemia as anpamagnesium level of
less than 0.5 mmol/l. Hypocalcemia affects 18-3204ntants born to Type 1
diabetic women (Demaringt al. 1994). The severity of hypocalcemia has been
reported to correlate with the degree of glycenaistml during pregnancy (Tsang

et al. 1975, Demaringet al. 1994).
3.7.6. 6. Obstructive cardiomyopathy

Fetuses of women with pregestational diabetes hawveincreased risk of
developing cardiac septal hypertrophy (Waltleeral. 1985, Vela-Huertaet al.

2000). This may be due to fetal chronic hypoxianascated by elevated amniotic
fluid EPO levels (Teramo and Widness 2008). Newhofants with obstructive
cardiomyopathy often have cyanosis or cardiac raitluring the first days of life

(Gutgeselkt al. 1980).
3.7.6. 7. Preexisting Diabetes-Related Complicatie

As previously stated, Type 1 and Type 2 DM areduhko several co-morbidities
such as cardiovascular disease, neuropathy, negthggp and retinopathy.
Pregnancy can lead to further complication of thdiserders, especially eye and
kidney disease (Harvard Health Publications 200#)ehenet al. 2001). Brown
and Hare (1995) stated that these conditions iseréi@e risk for poor gestational
outcomes for both mother and baby. Several reseerdimave suggested that in
order to prevent or lessen the effects of theselitions the first important step is
early diagnosis, preferably before pregnancy, dr gecond important step is
optimal glycemic control (American Diabetes Asstiolm 2002, Rosenn &

Miodovnik 2000.)
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4. MATERIALSAND METHODS
4.1. Target population

The principal aim of the present study is to obseand assess the outcome of
pregnancy of diabetic mothers admitted into a deytilevel hospital. For this
purpose, the hospitalized diabetic mothers requioidw up till delivery of the
baby The target population was pregnant women with G BDM in Rajshahi

and adjoining areas in the Northern region of Badgsh.

4.2. Study population

The study population was pregnant diabetic moth#eding obstetrics OPD and
indoor department of Rajshahi Medical College HtzdpRajshahi, Bangladesh for

delivery.

4.3. Study design

A hospital based case study was designed to calktet for this research which
was fully quantitative and observational. Rajshitadical College Hospital, a
tertiary level Government owned public hospitalRajshahi, a divisional city in
the Northern part of Bangladesh was chosen forctiection of data. To collect
necessary information, a face to face interviewhwthe mothers and a
retrospective clinical chart review of all the ca¢&DM and PDM) were done in
postnatal phase. Data for GDM and PDM were colieédtem the women who

came to attend delivery in this hospital.

4.4. Study Hospital

Rajshahi Medical College Hospital is a tertiarydeGovernment owned public
hospital in Rajshahi, a divisional city in the Naetn part of Bangladesh. It has a
large hospital that is the central provider for aalsed health care in the northern

part of Bangladesh.
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Quite a significant number of patients come to tiespital from Rajshahi district

and adjoining districts. This hospital is not aspkzed hospital for diabetes care
but it mostly renders obstetric services to pregmamen. This hospital has been
accredited and reputed for holding well-maintaimgdenatal care services in the
OPD of Ob and Gynecology. All of the women who dedihere usually have been
on their regular antenatal check up. The hospdatlacts about 10-15 deliveries a
day. These are mostly GDM and pregestational d@abétliveries (source:

hospital registry).

Cases other than referred ones are usually scre¢hedrly in third trimester or in
second trimester based on the suspicion of thendittg doctors in obstetric
outpatient unit. Thus these women start to recem@ment for diabetes from the
hospital. Their demographic and medical historinichl and laboratory findings
and treatment on diabetes are recorded systentatioah book developed by
Bangladesh Diabetic Association. At the same titmey talso go for antenatal

checkup in the same unit which is recorded in titersatal card.

The practice of screening for diabetic pregnanisalfferent in Rajshahi Medical
College Hospital, Rajshahi. During the first or @ed antenatal check up in the
OPD of Obs & Gynecology, it performs a routine tefrandom blood glucose
(RBG) irrespective of time of meal to all pregnammen. If that is found equal or
more than 7 mmol/l, they take another RBG testhdt again came the same as
before they are asked to take a GCT/ OGTT. If #mult of the test confirmed
GDM they are referred to the hospital for betted gsroper management of
diabetes. BIRDEM hospital is one of those refen@pitals. This is how Rajshahi
Medical College Hospital Rajshahi screens out dialggregnancies and intends to
provide routine pregnancy care for the women néo¢ated as diabetic according

to their criteria.
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45. Period of study: August, 2008 to September, 2011.

4.6. Research instrument

The following research tool was used in this stfadycollection of data.
a). Questionnaire (Appendix-II).
Sour cesfor data

a). Answers from the participants in interview (Applix- 11)

b). Antenatal cards.
c). Diabetic book of the women with GDM

d). Hospital files for delivery and bintacords.

4.7. Inclusion criteria and exclusion criteria

Inclusion criteria

1. Women with any degree of glucose intolerancéd witset or first recognized
during pregnancy.

2. Women with a diabetic book and antenatal catti wecessary information for
this study.

Exclusion criteria

1. Women without a diabetic book and antenatal ckcking necessary

information for the study.
2. Women who are unwilling to participate in tlesearch work.

4.8. Samplesize

We collected data from 187 diabetic (GDM and PDIiBgmant during the study.
In the planning phase we estimated a total sampéeof 400 cases. Calculation
was performed by a statistician. But in place dwueshorter period of time and

limited logistic support we could not reach uphiattmany samples.
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4.9. Sampling procedure

We underwent random (continuous) sampling for sielef cases for this study.
Two hundred (200) women who fulfilled inclusionteria were asked to take part
in the study. Among them 13 refused to participdiee rest 187 women with
GDM and PDM, willing to participate, were selectsicases for the study. These
women were already diagnosed GDM and PDM patignt@®TT. They had been
on treatment by hospital outpatient service for tcmnof their diabetes and

pregnancy care.
4.10. Data collection procedure

Along with principal investigator two doctors betpng to Rajshahi Medical
College hospital, Rajshahi took part in data cdidec They followed the sampling
technique to select the sample for the study. A@mste of the doctors from the
hospital was sought because of their easy acceke tecessary information.

A two days training was provided to the assistingctdrs by the principal
investigator. The training focused on the demotistmaof the questionnaire,
collection of information from the records, approat communication and ethical
issues. This training was conducted before thet pidbase of testing the
guestionnaire. Data were collected from Aug 200&ép 2011 with a structured
guestionnaire. Women selected as cases were ixerdi by an investigator in

their apparently stable situation after the deinarpost natal ward.

The purpose of the study was clearly explainechémt All the pregnant women
gave consent to take part, in face to face intarvidppendix-Il) and antenatal
card and delivery records were reviewed to colkbet necessary information.
Sometimes husband and other family person accomgpahe woman during the
interview and helped her providing information te tinterviewer. An interview
took about 20-30 min. The data were regularly crasscked by the principal

investigator.



Chapter 4 Materials and Methods 58

4.11. Diagnostic criteria used

We depended on the method adopted by Rajshahi kle@igllege Hospital for
screening of GDM and PDM. We followed the guidelife diagnosis and
screening of DM proposed by the clinical reseaneisidn BIRDEM to set a cut
off value for screening DM women.

4.12. Variables

In this study GDM and PDM were the only dependeatables. All others are

independent variables

4.13.1 Risk factor variables

i) Socio demographic risk factors: Maternal agestHiecorded maternal weight in
this pregnancy, Height, BMI, Level of education tife women, monthly

expenditure of the family and occupational statuihe women.

i) Familial risk factor: Family history of diabeteand first and second degree
relatives.

4.13.2. Time of diagnosis of DM
Gestational week at which DM was diagnosed
4.13.3 Typeof treatment in DM

Diet control or insulin whichever was received hg tvomen with DM for longer
duration.

4.13.4. Pregnancy outcome variables

i). Pregnancy complications: Hypertension in premyaanaemia

ii). Delivery outcome: Gestational age at delivevigde of delivery.

iiN). Fetal and neonatal Outcome: Birth weight b&tnewborn, Normal live or

abnormal birth of fetus or babies.
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4.13.5. Data handling and analysis

Individual case was given a case number to avoidngriup of data. In the field
data were entered into Microsoft Access 98 accgrdo pre-coded categories.
Later this data were converted into the softwarekpge SPSS 16.0 (Statistical
Package for Social Sciences) for windows operaptggform. The data were

checked by going through each and every questiomnai

SPSS 16.0 was used to examine the frequency distiis of maternal socio-
demographic characteristics, family and obstetistonies, pregnancy and neonatal

outcomes according to case and control status.aFgeneral description of the

. : 2 o
study population group differences were recordex test, while individual t-test

was employed to identify differences for some @f tlontinuous variables.

4.1.3.6. Ethical issues

Approval to carry out the study was sought from theman Research Ethics
Committee, Institute of Biological Sciences, Unsigr of Rajshahi, Rajshahi,
Bangladesh. Before the commencement of the stuglpuaipose, objectives of the
study and possible benefits of the study were éx@tato the relevant authorities
at Rajshahi Medical Collage Hospital, Rajshahi, @dadesh. In order to have
access to patients’ information and to use pateaterials and laboratory medical
records for this study permission and Ethical approvas sought from the

Principal of Rajshahi Medical Collage Hospital, stgghi, Bangladesh (Appendix-
).

Prior to interview, the purpose and objectiveshw study was explained to the
prospective participants. Decision to join in thedy was made on the basis of
informed consent. Written consent to take parthis study was sought prior to

their inclusion to this study in presence of a w#s (Appendix-1). Participation in
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this study had been voluntary and participants thedright to withdraw at any
period of the investigation. No penalty was attache such decisions. The
findings were treated with highest possible degofeconfidentiality. Each

participant was given a separate identity number.

In cases of adverse pregnancy outcome like contpticdelivery, mother’s and
baby’s illness or in any emergency situation psyaffical effects of the
participants had been taken care of while askingstgon or collecting
information. Researchers were available for coumggbereaved people if they

need such assistance.
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5. RESULTS AND OBSERVATIONS

The findings in this study imparts the data cokelcfrom Rajshahi Medical College
Hospital, Rajshahi, Bangladesh, a tertiary levelkpmal in Northern part of
Bangladesh from August, 2008 to September, 2011.

A total of 187 women were interviewed during thexipd. The data were based on
the answers that came from interviews and medeirds registered in the antenatal
cards, diabetic booklet and delivery notes in he$diles. Medical records were
reviewed retrospectively for information on medibatory, physical findings, course
of the disease, treatments, complications, andoowts in accordance with the

objective of the study.
5.1. Sample of the study:

This observational retrospective study includEl7 diabetic(both Pregestational
diabetes and Gestational diabetes) pregnant wonten get admitted, treated and
delivered at Rajshahi Medical College Hospital (RMCRajshahi, Bangladesh from
August, 2008 to September, 2011.

The sample of the present study has been showralite T3.Out of the total 187
pregnant women, 113(60.43%) women had gestatiaabetes (GDM) and the rest
74 (39.57%) women had pregestational diabetes (PDM)

Table 3. Sample of the study (n=187).

Diabetes type Frequency| Percent
Pregestational 74 39.57
diabetegPDM)

Gestational diabetes 113 60.43
(GDM)

Total 187 100.0
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5.2. Distribution of women according to age and paty

The age and parity distribution of diabetic pregnaomen of the present study has

been shown in Table 4.

Table 4. Distribution of women according to age and panity187).

Age group PDM GDM Total

18-29 yrs 29 46 75 (40.10 %)
30-39 yrs 39 63 102 (54.54 %)
>40 yrs 6 4 10 (5.35%)
Total 74 113 187 (100%)
Primi gravida 24 40 64 (34.22%)
2" gravida 42 71 113 (60.42%)
3 gravida 08 02 10 (5.34%)
Total 74 113 187 (100%)

As shown in Table 4, of the study, majority (31.%) i.e. 102 of the diabetic
pregnant women belonged to the 30- 39 years agggwhile 40.1%.e. 75 women
within the 18- 29 years age group and onlyi.£0(5.34%) women were of the >40

yrs group.

Again, as evidenced from Table 4 above, nearly 24.2vomen were primi gravida,
60.42% women 2nd gravida and only 5.34% women \Bedegravida; while there

were no 4th gravid women.
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5.3. General characteristics the patient’s

Out of the total 187 pregnant women with diabeteshe study, 113(60.42%) had
gestational diabetes (GDM) and the rest 74 (39.5Wéinen had pregestational

diabetes (PDM).

Among the pregnant women with diabetes nearly-fityht percent (58.22%) i.e. 109
women progressed to term pregnancy where as il844.ife. in 78 diabetic pregnant
women it ended before 37 weeks of gestation. Awerggegnancy duration
(gestational age) was calculated to be 3& 719 (28-41) weeks. The mean age of
pregnant women i.e. maternal age was calculatedet®8.9 (18-45) years. The
general characteristics of the patients have beesepted in Table 5.

Table 5. The general characteristics of the patients.

Variables No of patients (n=187)
Maternal Age (Mean+ SD) 2883.2 (18-45)yrs
Average parity (X+SD) 1.38 £0.01
Gestational age (weeks) (X +SD) 3619 (28-41)
Term 109 (58.22 %)
Preterm 78 (41.78 %)
Gestational diabetes(GDM) 113 (60.42%)
Pregestational diabetes (PDM) 74 (39.57%)

SD= Standard deviation
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5.4. Pregnancy outcome depending upon type of diates, n=187

5.4.1. Maternal outcome of the study population baxl on the type of
diabetes

The maternal outcome based on the type of dialmdtése current study; has been
shown in the Table 6 (a). As presented in the Tahigertensive disorder of
pregnancy (PIH and Pre-eclampsia (PE) developedgrd (12.9%) women; while
Eclampsia developed among 04 (2.2%) women out tafl ttB7 pregnant diabetic
women.

Among women having GDM, 9 (7.96%) developed PEdmparison to 15 (20.3%)
women of PDM. The prevalence rate of Pre-eclamgpk) ( therefore, was
comparatively higher in pre-gestational diabetidP mothers than in GDM
mothers. This difference was also found to bastieally significant as evidenced by
y2/Fisher's Exact Tesdind the value of p> 0.014; as shown in Table 6Sailarly,
the incidence of Eclampsia was also higher amongevohaving PDM than GDM (3

vs 1). However, the differences among them weitesstally insignificant (p£.172.

Table 6 (a). Association between maternal outcome and typealfedegn =187).

Parameters GDM PDM Total y[Fisher’s
(n=113) | (n=74) | (n=187) | ExactTest, Inference
p-value
Maternal
outcome

Pre-eclampsia

(PE) Preclampsia was

Yes 9(7.96) | 15(20.3) | 24(12.9) |6.053,0.014 | Significantly higher

No in PDM group
104(92.0) 59(7.9) 163(87.1

Eclampsia

Yes 1(0.9) 3(4.05) 4(2.2) 2.145(FE), Difference is not

NO 0.172 significant.

112(97.3) | 71(97.3)| 183(97.8)

Table 4 (a). contd. Next page
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Table 4 (a). Contd. From previous page

Table 6 (a). Association between maternal outcome and typeatfelegn =187).

Parameters GDM PDM Total y2/Fisher’s Exact
- — - Test,
(n=113) | (n=74) | (n=187) Inference
p-value
PROM 17(15.0 6(8.1 23(12.3
v (15.0 681) (12.3) 1.994, 0.158 Difference is not
es 96(84.9) | 68(91.9) 164(87.7) significant
No
Fetal distress
Yes 27(23.9) | 16(21.6) | 43(23.0) | 0.130, 0.718 Difference is not
significant
No 86(76.1)| 58(78.4) 144(77.0) J
Polyhydramnios| 33(29.2) 44(59.5)| 77(41.2) | 16.900, Polyhydramnios
<0.001 significantly
higher in PDM
group
Abortion 6(5.3) | 14(18.9)| 20(10.7)| 8.671, 0.003 Abortion was
significantly
higher in PDM
group
Cesarean section 88(77.8) | 47(63.5) | 135(72.1)| 0.227,0.634 Difference is not
CS significant
Vaginal delivery| 16(14.2) 4(5.4) 20(10.7) 3.9010438 Vaginal delivery
significantly
higher in GDM
group
Vulva and 47(41.6) | 30(40.5) 77(41.2) 0.020, 0.886 Difference is not
vaginal significant
candidiasis
UTI 51(45.1) | 35(47.3 86(46.0) 0.084,0.771 | Difference is not
significant

The incidence of preterm rupture of membrane (PROMjs found to be
comparatively higher (15.0%) in pregnant women hgueDM as compared to 8.1%
women of PDM but the differences did not reachtatigtically significant level (p=
0.158).
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Ante-partum fetal distress developed in 27 (23.98nen of GDM in comparison to
16 (21.6%) women in PDM but the difference amongnthwas statistically
insignificant (p= 0.718).

Polyhydramnios i.eexcessive amounts of amniotic fluid throughoutgpancy were
found to be comparatively higheb9.5%) in pregnant women having PDMs
compared t®29.2% having GDMThis difference was found to be statistically highl

significant as the value of p was calculated t& 2001 as shown in Table 6 (a).

Total 135 (72.1%) women were delivered by cesassion (CS) as compared to
20(10.7%) by vaginal delivery. Eighty eight (77.8%)men of GDM and 47(63.5%)
women of PDM were delivered by cesarean section #uad difference is not
statistically significanty® = 0.227,p>0.634. The results of statistical analyses also
revealed that rate ofaginal delivery was significantly higher in GDM rhets than

the PDM mothergy? = 3.901,p=0.048.

Proportion of women who underwent abortions was(118191%) in PGDM and 6
(5.03%) in GDMi.e. the rate of abortion was significantly higher ire tFGDM
women as compared to GDM women. Statistical analgés®o showed thabartion

ratewas significantly higher in PDM motherg’ € 8.671, p= 0.003) than the GDM.

As shown in Table 6 (a)nithe present study, the incidence of Vulva andnag
candidiasis was found to be almost very similgpornegnant women having GDM and
PDM; was 41.6% and 40.5%, respectively and theewifice is not statistically
significant (p*.886. Similarly, the incidence of urinary tract infem (UTI) was
found to be almost same in pregnant women havindGind PDM; 41.6% and
40.5%, respectively and the difference is also dbtm be statistically insignificant

(p>0.771) as shown in Table 6 (a).
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5.4.2.Fetal and Neonetal outcome on the type of diabetes

Fetal and Neonetal outcome on the type of diabetake present study has been
presented in Table 6 (b). As shown in the Tablerethwerel55 (82.88%normal live
birth, 05(2.67%) live birth with congenital malformatioasd12 (6.4 %) ntrauterine

death (IUD).

A case oflive birth delivery with congenital malformation imother with pre-

gestational diabetes of the present study has $lemmn inFig. 3.

Fig. 3. Photograph ofive birth delivery with congenital malformation.

Among 12intrauterine deaths (IUD) the occurrence of IUD \wagher among PDM
as compared to that of GDM (9 and 3, respectivé@yatistical analyses of the above
findings indicated that intrauterine death was dietjly common in pregnant women
having PDM than GDM. However, the differences betmwedhem didn't reach to
significant level (p >0.022) as shown in Table 6(mong 12intrauterine deaths

eleven (11) had developed preeclampsia and in @meen the cause was unknown.



Chapter 5
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Parameters GDM PDM Total y2/Fisher's | Comment
(n=113) | (n=74) | (n=187) | BxactTest p-
value
Fetal/Neonatal
complications
Live birth 155
(82.88%)
Intrauterine death|  3(2.7) 9(12.2) 12(6.4) 5.240, 0.022 | Intrauterine death
(IUD) was frequently
common in PDM
Congenital 2(1.7) 3(4.1) 5(2.7) | 0.234, 0.308 Difference is not
malformation significant
Large for 30(26.5) 52(70.3) 82(43.8)] 34.717,<0.001 Birthanfie baby
gestational age (5 is significantly
4000 g) higher in women
having PDM than
GDM group
Maternal death 0 0 0 Not computable

Data are given as number (percentage).

Regarding congenital malformation, the prevalenes aimost the same in pregnant
women with PDM and GDM and were 3(4.1%) and 2(1,7%gpectively. The above
differences were found to be statistically insigraht as the calculated p value was

>0.308 (Table 6(b).

In the present study, the prevalence of ‘large dslbie. Macrosomic babies was
much higher 70.3%)in pregnant women having PDM as compared to th& DM
(26.5%) groups.PDM group therefore gives birth to large baby mibeguently than
the GDM group does. The above difference was fotmdbe statistically highly
significant p <0.001 (Table 6)bPhotograph of a Macrosomic baby delivered by a

diabetic mother of the current study has been showhkig. 4. A photograph of
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another macrosomic baby delivered by an unconttadiebetic mother versus and a
normal weight baby delivered by a better diabetegrolled mother of the study has

been shown in Fig. 5.

Fig. 4. Photograph of a Macrosomic baby (>10 Ibs) deligdrg a diabetic mother.
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Fig. 5.Photograph of Macrosomic baby versus normal bodigakty delivered by
diabetic mothers.
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5.5.0. Socio-demographic characteristics of the sy population

5.5.1. Socio—economic status of the patients

The socio-economic statuses of the participanthefstudy have been presented in
Table 7. From the data presented in the Tableatvident that thdighest numbers of
the patients (60%) were from the lower middle clgssup while the lowest number

patients (08%) belonged to the poor class.

Table 7. Socio—economic status of the patiemts87).

Socio economic status Number of patients Percentage
Rich 20 10 %
Middle class 44 22 %
Lower middle class 120 60 %
Poor 16 08 %
Total 187 100%

5.5.2. The educational level the respondents

The educational level the respondents of the shagdybeen depicted in Table 7. Data
presented in Table 8 indicated that majority of thatients (nearly 44%) had
educational levels less than S.S.C. and the |lessbar of patients (only 4.81%) were

graduates.

Table 8. Educational level of the patients (n =187).

Educational level Number of patients Percentage
Less than S.S.C. 82 43.8%
S.S.C. 65 34.75 %
H.S.C. 31 16.57 %
Graduates 09 4.81%
Total 187 100%




Chapter 5 Results and Observations 71

5.5.3. Diabetes and pregnancy and family history:

The Frequency and percentages of diabetes medidstheir relation to previous

family history of diabetes have been presentedainld 9.

Table. 9. The Frequency and percentages of diabetes medHinas their relation
to previous family history of detles (n =187).

Family history of diabetes
1% degree | 2" degree | No family Total
relatives | relatives | history
Pregestational | Count 54 14 6 74
2 Diabetes % within DM |  72.92% 18.97 8.11 100%
52 (PDM)
-‘OE 2 Gestational Count 87 10 16 113
diabetes % within DM |  76.99 8.85 14.15 100%
(GDM)
Count 141 24 22 187
Total % within DM 75.40 12.84 11.76 100%

Data presented in the Table 8 indicated that 72.82®DM patients had first degree
relatives, 18.97% second degree relatives and 8rid ¥amily history. And of those
who had gestational diabetes, 76.99 of them hat diegree relatives, 8.85% second
degree relatives, and 14.15% had no family history.

5.5.4. Diabetes and pregnancy and residence

The Frequency and percentage of diabetes melitegending upon their type) and
their possible relation to location of residentaardnave been showed in Table 10.
Data presented indicates that 51.35% of those wldd?DM had lived in the city, and
36.49% lived in villages, and 12.16% had lived lanss. Pertaining to gestational
diabetes, 57.52% had lived in the city, 37.18% Inaetl in villages and 5.3% had

lived in slums
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Table 10. Frequency and percentage of diabetes mellitusesidance (n =187).

Residence
City | Village | Slums | Total
Pregestational Count 38 27 9 74
diabetes % within | 51.35%| 36.49%| 12.16%/| 100%
%) DM
2
0]
E Gestational | Count 65 42 6 113
% diabetes
ﬁ % within | 57.52%| 37.18 5.3 100%
- DM
Total Count 103 69 15 100
% within | 55.08%| 36.98%| 8.02% | 100%
DM
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6.0. DISCUSSION

Historically, the perinatal mortality rates duediabetic pregnancy were as high as
65%, but after the development of specialized maleand neonatal care, the
outcome of diabetic pregnancies has improved trelmesly in the western world
(Diagnosis and classification of diabetes melli2@06).Unfortunately, in our set
up in developing countries there is still a highipatal mortality among infants of
diabetic mother due to poor antenatal care, norptiance of therapy and lack of
adequate neonatal services (Tahir and Aleem 2086fak et al. 2006). This

problem is compounded by the lack of general aves®f the problem.

Diabetes is a fairly common medical complicationpodgnancy. The presence of
diabetes (gestational and pre gestational diabetespregnancy has been
associated with adverse effects on maternal andatalooutcomes (Gillmer &
Hulrey 1999). The incidence of obstetrical andahetic complications increased,
and a continuum has been observed between matdow glucose levels and
perinatal outcome perinatal mortality, severe caoitge malformations,

prematurity, and macrosomia (Justin 2004, Pickup\&filiam 1997).

Though there are studies in Asian Indians on tlesaence of PGDM and GDM
among pregnant mothers (Ramachanditaal. 1994, Banerjeet al. 2004) there

have been very few studies comparing the outcomethase two groups. The
present study was conducted to compare the pregraricomes in mothers with
PGDM and GDM i.e. determine the maternal and fetatomes of pregnancies in
women with diabetes mellitus in a tertiary levelddal in the Northern region of

Bangladesh.

In the present study, total number of pregnantatiabvomen was 187 and among

them 113(60.43%) were diagnosed to have gestatiinbetes mellitus (GDM)
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and 74 (39.57%) women had pre-gestational dial{ees#1) as shown in Table 3

(Page 61 in Results and observation chapter Soflthsertation).

This finding of ours is very close to that reporeatlier by Mahmood and Keyes
(2008) in Bangladesh who reported that 59.61% eirtpatents had GDM and
40.38% had PDM. Our results are also very closéhéofindings of two other

studies conducted earlier in Bangladesh by Beg@87qjland Begum (1998).

Khanet al. (2007) reported that Diabetes mellitus is prevasenbng 4.8% people
of Bangladesh and prevalence of IGT is 8.5%. Amthregn a significant number
are female. In western world 2 to 3% of all pregnes are currently being
diagnosed as GDM (Kuhl 1991(estational diabetes mellitus (GDM) develops
among 6.7% of all pregnancies in our populafibofail et al. 1997).

In our study, among diabetic pregnant women, ndétlyeight percent (58.22%
i.e. (109) women progressed to term pregnancy whseren 41.78 %.e. in 78

pregnant women it ended before 37 weeks of gestgfl@ble 5, page 63 in
Results and observation chapter 5 of this dissenfatThe above findings clearly
showed that in a quite large proportion of pregndiabetic women (41.78 %)

among our study population had to be delivered ptarely.

This finding of ours agree very well with the obssions of Mark and Steven who
reported that pregnant diabetic women may neecktddbivered prematurely due
to maternal or fetal problem (Mark and Steven). Mabd and Keyes (2008) in
Bangladesland Ranadet al. (1989) in India reported 7.6% and 36% of preterm

delivery respectively, in their study.

Among different pregnancy complications, pre-eclampgs the commonest and
dangerous (Justin 2004, Mark & Steven, Catlal. 1994, Gillmer & Hurley,

Andrea & Jude 2000). In the present study, the glesmce rate of Pre-eclamsia
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(PE) was comparatively higher (20.3%) in pre-géstai diabetic (PDM) mothers
than in GDM mothers (7.96%) and this difference i@snd to be statistically
significant (p> 0.014.).

Our above finding is are very close to the obs&maatof Akhteret al. (2012) who
in their study on the Immediate Outcome of PregnBrdbetic Women in
Bangladesh reported that occurrence of PE was highmmng PDM mother as
compared to that of GDM mother (35% and 19% resgelg); but however,

unlike our study; the difference was staticallyigmgficant (p>0.076).

Our findings are also in good agreement with tip@reof Andrea and Jude (2000)
and Mark & Stevens (1994) who also observed thatiwence of PE was higher
among PDM mother as compared to that of GDM mofiih\edical Disorder

During Pregnancy).

Premature rupture of membranes (PROM) is the reptdrthe fetal membranes
before the onset of labor. In most cases, thisrsaceiar term, but when membrane
rupture occurs before 37 weeks’ gestation, it isvkm as preterm PROM. PROM
complicates approximately 3 percent of pregnaneied leads to one third of
preterm births (Meigt al. 1987). It increases the risk of prematurity andi¢eto a
number of other perinatal and neonatal complicatiancluding a 1 to 2 percent
risk of fetal death (Mercer 2003). It can lead tgngicant perinatal morbidity,
including respiratory distress syndrome, neonagpbkis, umbilical cord prolapse,
placental abruption, and fetal death. Appropriatelation and management are

important for improving neonatal outcomes.

PROM is very common in the obstetric wards. We fpogblem in diagnosis,
monitoring and adopting treatment policy. There eveery limited studies about

PROM in our country and no national statisticsvailable about the incidence of
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PROM or incidence of maternal and perinatal mdgtaind morbidity from
PROM. Incidence of preterm PROM in Bangladesh iskmown but Incidence of
PROM in Dhaka Medical College Hospital is 8.12% qfiian & Bhuiyan 1998
and 1.94% at Holy Family Red Crescent Hospital (felea Rahman Chowdhuey

al. 2005).

In the current study, the incidence of preterm utgptof membrane (PROM) was
found to be comparatively higher (15.0%) in pregnanmen having GDM as
compared to 8.1% women of PDM but the differenadsndt reach to statistically

significant level (p= 0.158).

The finding of higher incidence of PROM (15%) inr@iudy is very near to the
findings of 8.12% of the study of Tasnim & Bhuiy&998) at Dhaka Medical
College Hospital Dhaka. Our result of 15% incidenE®ROM is also very close
to the observations of Aktest al. (2012) who in their study on the immediate
outcome of pregnant diabetic women in Bangladeglorted that 13% women
developed preterm rupture of membrane (PROM). Hewe8ingh Umaet al.
(2007) in their study in India reported a much leighncidence (25.96%) of
premature rupture of membranes (PROM) and it wasnibst common cause of
preterm labor. It can be concluded that pregnaabetic women of our study
population had received poor antenatal care whi¢ghimbe due to lack of

awareness and/ or knowledge.

Fetal distress is the compromise of a fetus dutigantepartum period (before
labor) or intrapartum period (during the birth pges). The term fetal distress is
commonly used to describe fetal hypoxia (low oxy¢grels in the fetus), which

can result in fetal damage or death if it is notersed or if the fetus is not

promptly delivered. Fetal distress can be detewiacabnormal slowing of labor,
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changes in fetal heart rate, the presence of mecoidark green fecal material
from the fetus) or other abnormal substances in @hmiotic fluid, or fetal

monitoring with an electronic device that showstlfscalp pH of less than 7.2.

In the current study, ante-partum fetal distress veaind to develop in (23.9%)
women of GDM and 21.6% women in PDM. Our obtaineduits show good
agreement with the study Akhterral. (2012) who reported that 23.25% pregnant
diabetic women admitted to Dhaka Medical Collegespiial developed fetal

distress.

Polyhydramnios i.eexcessive amounts of amniotic fluid throughougpancy - is

somewhat less common. Published data showed ire@deinpolyhydramnios was
20% (Adeed 1999). Mahmuda (2005) in a clinical gtudDhaka Medical College
Hospital, Dhaka, Bangladesh reported incidenceobflyydramnios to be 6.97%.
Dutta & Kulenthran (1998) working on outcome of gmancy with diabetes

mellitus in Kualalumpur, Malaysia reported 7.2%id®nce of polyhydramnios.

In the present study, the prevalence rate of palgdiynios was comparatively
higher (41.2%) than any other previous studiesdédgiom the discomfort of an
overly distended belly, polyhydramnios rarely haarnhiful consequences.
However, it is a sign that the diabetes has nohheeler optimal control. The
fluid builds up because the baby is urinating laggentities due to elevated
glucose levels. Polyhydramnios in diabetes is pgobbeelated to fetal polyuria due
to fetal hyperglycemia. Polyhydramnios complicatidgabetic pregnancies is
associated with higher perinatal mortality and nitp rates than diabetics with

normal amniotic fluid (Pikeet al. 2011).

Women with diabetes type 1 DM, type 2 DM, or GDM: anore likely to suffer

one or more complications of labor and/or deliverych as cesarean section,
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preterm delivery or induction of labor than are vemnwho do not have diabetes
(Blatman & Barss 1995, Dunnet al. 2003, Harvard Heath Publishers 2002,
Jenseret al. 2000, Svareet al. 2001, Thoenert al. 2001, Wylieet al. 2002).
Blatman and Barss (1995) reported that materndletiés by itself is not a certain
indication for cesarean section, however, macrogoamd large for gestational
infants along with the associated problem of shewttlstocia are indications for
cesarean section. Women with GDM (Sermteal. 1998, Langekt al. 2005a) and
Type 1 diabetes (El-Sayed and Lyell 2001) have rmmeased risk of cesarean
section delivery. Fetuses of diabetic women argueatly macrosomic (Bradlest

al. 1988, Schwartz and Teramo 2000), which increasesdie of cesarean section

deliveries.

The rate of Caesarean delivery in Bangladesh isknown but thought to have
increased markedly in recent years. A study comaldty Abdul Latif Bhuiya

(2009) in a referral hospital in Dhaka, Bangladesported that among study
participants 1509 (55.6%) had a history of normelivery and 1150 (42.4%)

underwent Caesarean sections.

The overall incidence of delivery of baby by caesar operation in the present
study was significantly higher. The rate of cesamelivery was 72.1% in diabetic
pregnancies and only 10.7% baby were born by vadelavery (Table 6 (a) page

65 in Results and observation chapter 5 of thisedtation).

Our above finding of higher delivery rate of babscaesarean operation of is
supported by the increased prevalence of caesaesdion in GDM in a recent
study done in Bangladesh (Khatetral. 2005). The above results are also in good
harmony with the finding of some other studies nmlaBka (Siribaddanat al.
1998) in India by Strehlow and Mestman (2005) amdPakistan by Rizvet al.
(1992).
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In women with type 1 DM who are poorly controlleckiae time of conception and
during the early weeks of gestation, the incideatepontaneous abortion and
major congenital malformations are increased. Tlzesenalies can be prevented
by tight control of maternal glycemia before gastatand during the early weeks

of pregnancy.

Pregnancy outcomes in diabetic women have impralraghatically over years
with temporal trends showing a decline in ratesspbntaneous abortions in
diabetic mothers (Greene 1999). However, diabetthers still carry a higher risk
for fetal morbidity and mortality. A recent prospige study has shown that inspite
of planned pregnancies with good glycemic contddibetic mothers still had

higher rates of maternal and perinatal complicativerset al. 2004b).

In the presents study, the cumulative rate of ammoramong pregnant diabetic
women (Both GDM and PDM) was calculated to be 10a&shown in Table 6 (a)
of Results and Observation chapter 5 page 65 sfdissertation. In the context of
available modern management strategies in dialpgdgnancy Now-a-days our
estimated abortion rate of 10.7% in pregnant diab&bmen is quite higher.
However, in a previous study in Bangladesh condubieSayeedt al. (2005) the

abortion rate in diabetic pregnant women was repioid be 19.9%.

The proportion of women who underwent abortionsun study was 14 (18.91%)
in PGDM and 6 (5.03%) in GDM i.e. the rate of almrtwas significantly higher
in the PGDM women as compared to GDM women. Aborti@ate was
significantly higher in PDM mothers than the GDM@es our study. This finding
is similar to the study of Shefadt al. (2006) in neighboring India who found that

proportion of women who underwent abortions wad%0in PGDM and 2.7% in
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GDM. However, the difference between PGDM and GDMtheir study was

statistically significant [p = 0.04].

From earlier literature review it is establishedattHJTI and Vulva vaginal
candidiasis is a common infection observed in diabgatients. DM alters the
genitourinary system where UTI can be a cause wérsecomplications ranging
from dysuria (pain or burning sensation during @tion) organ damage and
sometimes even death due to complicated UTI (pyelpbritis). Again also

pregnancy is another risk factor for developing UTI

As expected, in the present study, the incidencéubfa and vaginal candidiasis
was found to be almost very similar in pregnant vwarhaving GDM and PDM,;

was 41.6% and 40.5%, respectively as shown in Téég page 65 in Results and
observation Chapter 5 of this dissertation. Siryilahe incidence of urinary tract
infection (UTI) was found to be almost same in pi@g women having GDM and

PDM; 41.6% and 40.5%, respectively.

From literature it is an established fact that mraiehyperglycemia often causes
intrauterine death in women with GDM and PDM whovéngpoor glycemic

control. Pikee Saxene al. (2011) in India reported three cases of intraugerin
deaths (IUD) in their study that all had poor giyie control and were not on

insulin therapy at the time of admission.

In the present study, Twelve (12) intrauterine deah diabetic pregnant women'’s
were observed which accounted for 6.4% incidencelldd of the study

population. Careful examination of the patient'salgitic book and hospital
medical records revealed that — nearly all of tiaa records of poor or extremely
bad glycemic control and were not under insulinrdpg before and during the

time of admission.
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Congenital malformations are common among infams o diabetic mothers
(American Diabetes Association 2002, Dunee al. 2003, Harvard Health
Publications 2002, Langer and Conway 2000). Magtalfmalformations are often
associated with poor glycemic control before orimiyirearly pregnancy (Millst

al. 1979, Kitzmilleret al. 1996). Fetal malformations represent one of thenmai
causes of increased perinatal mortality among p@egrwomen with pre-
gestational diabetes (Gabbe and Graves 2003). ifEvalpnce of major congenital
malformations in Type 1 and Type 2 diabetic pregiesis 2—4 times higher than
in the general population (Macintoshal. 2006, Yanget al. 2006).

In our study, the cumulative prevalence rate (BoM and GDM) of congenital
malformation was found to be 2.7% while prevalentgregnant women with
PDM and GDM were 3 (4.1%) and 2 (1.7%), respecyiwehich is quite higher.
This finding of ours shows good harmony with anliearstudy of Begunet al.

(2004) reporting that the frequency of congenitalformations and low birth

weight also appeared to be higher in Bangladesh.

Fetal macrosomia is defined in many different wayshe literature, e.g. as an
absolute birth-weight, over 4000 g or over 450gas a relative birth-weight,
either above the 90th percentile or above +2 Sih@fmean (97.7th percentile) of
a standard population. Fetal macrosomia is onbeofrtain perinatal complications
in all types of diabetic pregnancy, especially iomen with poor glycemic control
(Gabbe and Graves 2003). It has been suggeste@lthatants of women with

Type 1 diabetes are actually macrosomic (Bradiey. 1988).

Ozumbaet al. (2004) in their study on diabetes mellitus in pragcy in an African
population found that in women with gestationalbéites the incidence rate of

fetal macrosomia was more than 28.7% and resuhletligh (36%) cesarean
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section operation. Very recently in neighboringithdPikee Saxenet al. (2011)
reported that macrosomia was diagnosed in onern-tliabetic pregnancies.
Gasim (2012) in his study on Maternal and Perin@atcomes in 220 Saudi
women also reported a high incidence (58%) of nsmroc babies. Barakat al.
(2010) in Oman also reported 48% incidence of largemacrosomic babies in

diabetic pregnancy which resultedhigher rates of Cesarean delivery.

In the current study, the prevalence of ‘large egbi.e. Macrosomic babies was
much higher (70.3%) in pregnant women having PDMcasipared to that of

GDM (26.5%) groups. Birth of large baby was sigrmaftly higher in women

having PDM group than GDM group.



CHAPTER-7

CONCLUSION AND
RECOMMENDATIONS



7. CONCLUSION AND RECOMMENDATIONS

Conclusion:

The observation and results of the present stuelyrigl indicated that most of the
patients had no planning for pregnancy with diabeteincluding gestational

diabetes —whose blood sugar was controlled (by aliegnsulin). The results of

outcome of the pregnant patients with controllezbdlsugar level were better than
those whose blood sugar were not controlled. Qaiteimber of the babies were
macrosomic. So the incidences of caesarean sesBoa higher among the study
population i.e. diabetic pregnant women. If we gaow more awareness about

diabetes among pregnant patients then, we can iepger pregnancy outcome.

7.1. Recommendations

1. Diagnosis and treatment of GDM are to be put mdtional antenatal check up
program so that 5-8% of the risk pregnancy from GbBadh be identified. Thus
measures are to be taken to avoid preventable goesee to the mother and

fetus/newborn.

2. Pregnant women at their first antenatal checknapds to be checked for

gestational diabetes.

of GDM needs to be carried out in early trimesWe suggest that this subgroup
of women with gestational diabetes is to be proynipténtified. Their situation can
be considered equivalent to that of women with estgtional diabetes mellitus

and managed as such.

4. A standard treatment guideline including refematruction is to be prepared
and available to the health professional so they ttan identify GDM as well as

make a birth plan for GDM in pregnancy.
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5. Particular attention needs to be given to thenam who are diagnosed early in
pregnancy as they are more likely to develop hgmsion in pregnancy; need
insulin treatment and their newborn are prone teetig hypoglycemia. In this

regard all health personnel concerned with condgatiiabetic delivery are to be
trained off on management of hypoglycemia in newbtwr prevent grave and

undesired effect of hypoglycemia in newborn.

6. Women who are treated with insulin need pardicaktention as they may lead
to birth of relatively larger baby if their bloodugose was not controlled in a

proper way.

7. Women with GDM should be followed after deliveiry order to monitor

hyperglycemic status and so advised accordingly.
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Appendix-|

SAMPLE INFORMED PATIENTCONSENT FORM:

RAJSHAHI MEDICAL COLLEGE & HOSPITAL
RAJSHAHI, BANGLADESH

RESEARCH INFORMED CONSENT FORM

TITLE OF THE RESEARCH PROJECT: PREGNANCY OUTCOME OF DIABETIC MOTHERS
ATTENDING A TERTIARY HOSPITAL IN RAJSHAHI

SUPERVISOR’S NAME: PROFESSOR DR. MD ANWAR-UL ISLAM

INVESTIGATOR: SHAMIMA AKHTER HOSSAIN (MBBS)

PURPOSE OF RESEARCH:

| have been explained about the reason for doing the study and selecting me as a subject of the study.
This study is for the better understanding of pregnancy outcome of Diabetic mothers attending Rajshahi Medical
College Hospital, Rajshahi, Bnagladesh..

RISK AND DISCOMFORTS:

| understand that | may experience discomfort during my examination or during my treatment. This is
mainly the result of my condition and the procedure of the study is not expected to exaggerate these feeling which
are associated with the usual course of treatment.

BENEFITS:
| understand that my participation in the study will have no direct benefits to me other than potential
benefit of treatment.

ALTERNATIVES:
Even if you decline the participation in the study, you will get the routine line of management.

CONFIDENTIALITY:

| understand medical information produced by this study will become part of my hospital record and will be
subject to the confidentiality and privacy regulations of the said hospital.

If the data are used for publication in the medical literature for teaching purposes, no names will be used, and
other identifiers, such as photographs and audio or videotapes, will be used only with my special written
permission. | understand | may see the photographs and videotapes and hear the audio tapes before giving this
permission. For this purpose every effort will be made by publishing person to contact me in the address
furnished by me through postal communication. If no response is received within a reasonable time, al the
identities will be removed from the photographs and case report before being submitted for publication.

REQUEST FOR MORE INFORMATION:

| understand that, | may ask more questions about the study at any time. Researcher is available to answer my
questions or concern in this research period. | understand that | will be informed of any significant new findings
discovered during the course of this study, which might influence my continued participation.
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REFUSAL OR WITHDRAWL OF PARTICIPATION:

| understand that my participation is voluntary and | may refuse to participate or my withdraw consent and
discontinue participation in the study at any time without prejudice to my present or future care at this hospital. |
also understand that researcher may terminate my participation in the study at any time after | have been
explained the reasons for doing so and has been helped to arrange for my continued care by my own physician, if
thisis appropriate.

INJURY STATEMENT:

| understand that in the unlikely event of injury to me resulting directly from my participation in this study. If
such injury were reported promptly, then medical treatment would be available to me, but no further
compensation would be provided. | understand that my agreement to participate in the study | am not waiving
any of my legal rights.

| have explained to

(Patient/Guardian Name)

The purpose of research, procedures required the possible risk and benefits to the best of my ability.

Investigator Date: / /

| have been explained clearly about the reason for doing this study, reason for selecting me as a subject in
the study. | also have been explained about the risks, benefits and confidentiality of the study. Alternative
procedures that might be used in the treatment of my disease also explained to me. | am willing to attend any
follow up requested to me at a future date. Freedom is given to me for the participation in the study or
discontinues participation at any time without prejudice.

All the above explained in detail to me clearly in my own language. | am giving consent voluntarily for
inclusion of mein the study as a subject.

Participant/Guardian
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Date  of interview: | Hospital RMCH Others: Place of
Interview:
Questionnaire checked by: ... DA€
Name Contact Address:
Demographic Characteristics
Record Interview Clinical
Age (in years) investigation
Ht (m)
Wit (kg)
Highest level of Years of
education attained :
Schooling
Main occupation House wife
Others

Monthly
expenditure

Local currency
(BDT)
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Family and Obstetric History

Diabetes in the Yes
family(first, second and [ No
third degree relation) Unknown

EDD
LMP
Previous history of Yes
GDM No

Unknown
Not applicable
Previous bad obstetric | Miscarriage

history Still born
Premature
Birth

Gravida

Not applicable

Time of diagnonsis of | Weeks of
GDM gestation

Not diagnosed
Not applicable

Main treatment til Diet and
delivery exercise
Insulin

No treatment

Blood sugar level Mmol/L
On diagnosis

Range of blood Mmol/l
glucose level during

pregnancy

RBS During Pregnancy
RBS within 24 hours
before delivery
Hypertension yes

No

Hb mg/dl
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<32 wks

Gestation at 32-36 wks

delivery 37-39 wks

Full term

Post dated

Post term

Mode of delivery | Normal

Vaginal

Assisted

Caesarean

Outcome of Live birth

delivery Live birth with
injury

Live birth with
injury

Still born

|UD

Records from Antenatal Checkup card:

Newborn Status:
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Appendix-lli

Ethical Committee (EC)
Rajshahi Medical College, Rajshahi-6000
Bangladesh
Te 24.05. 200
Dr Shamima Akhtar Hossain
Medical Officer

Model Family Planning Clinic
Rajshahi Medical College Hospital

A protocol is submitted by Dr. Shamima Akhtar Hossain entitled “ Pregnancy outcome of
diabetic mothers attending a tertiary hospital in Rajshahi * supervised by Prof. Dr. Md. Anwar-
ul-Islam, Professor of Pharmacy, University of Rajshahi and Professor A R M Saifuddin Ekram,
Professor of Medicine, Rajshahi Medical College. The Ethical Committee (EC) of Rajshahi Medical
College has gone through the protocol thoroughly and afier careful scrutiny, the committee has come
to the decision that the work would not be harmful to the patients. So, the committee is satisfied to

grant permission of the stated work as per protocol.

-

Prof. A B M Abdul Hannan
Principal & Chairman
Ethical Committee (EC)
Rajshahi Medical College
Copy forwarded to :

I. Prof. Dr. Md. Anwar-ul-Islam, Professor of Pharmacy
University of Rajshahi - Supervisor.

2. Professor A R M Saifuddin Ekram, Professor of Medicine
Rajshahi Medical College - Co-Supervisor.

3. Office copy.

Prof. A B M"Abdul Hannan

Principal & Chairman
Ethical Committee (EC)
Rajshahi Medical College



