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Agenda

« Ethnic variability and Bangladesh
perspective of -

— Prevalence of GDM: Impact of diagnostic
criteria

— Risk factors of GDM
— Genetic predisposition for GDM
— Qutcome of GDM

— Post-partum persistence of AGT and its
predictabllity



Ethnicity & GDM

« Belonging to a social group that has a common
national or cultural heritage

« Ethnic groups that are considered high-risk for
GDM include Hispanic, African-Americans,
Native American, South or South East Asian,
Pacific Islander or Indigenous Australian

« May differ with regards to peri-natal and
maternal outcomes



Prevalence of GDM:
Impact of Diagnostic Criteria



Defining Hyperglycemia in pregnancy

> Diabetes in pregnancy (DIP)
1. Diagnosed before the start of pregnancy
2. Diagnosed as DM first time during pregnancy

» Gestational diabetes mellitus (GDM)
Diagnostic criteria

- WHO 1999 WHO 2013 ADA 2016

DIP GDM
(before 24 wks) (after 24 wks)
FPG >7.0 5.1-6.9 >7.0 >7.0 >5.1
01lh PG None >10.0 None None >10.0

02h PG 27.8 8.5-11.0 211.1 211.1 28.5



Diabetes in Pregnancy Study Group India (DIPSI) criteria

None None None None

01h PG None None None None

02h PG <6.7 2111 6.7-7.7 7.8-11.0



Epidemiology of GDM

e |DF (2015) estimates that 16.8% live births -
complicated with some form of hyperglycemia in
pregnancy

e Among them
DIP:16%
GDM: 84%




Epidemiology of GDM

» The highest risk belong to women from South Asia
» Prevalence increasing worldwide: 1% to 4% (1964)
In Black Americans- 3.1% (1992)
South and East Asians- 7.6% (1992)
Indians- 11.3% (1992)
HAPO Study: 9.3 to 25.5% (2008)
Prevalence in Bangladesh, Rural: 12.9% (2013)
Recent studies by GDM Group in BSMMU found far
higher frequencies: 31 to 36% (2012-2014)

» Prevalence varies worldwide depending on associated
risk factors as well as on testing methods using various
cut-offs among racial and ethnic groups



Screening for GDM

» Selective testing based on risk factors

» Universal testing for all:
advocated by most of the authorities

As being Asian, because of ethnicity, we belong
to high risk group, universal testing at first prenatal
visit should be done



Screening and Diagnostic Criteria

» No universally accepted/ gold standard criterion as yet

» After release of reports from the land mark study-HAPQO,

|IADPSG proposed new criterion with lower cut-offs for
GDM in 2010. This criterion is accepted by most of the
world authorities including ADA & IDF

> Unftil 2013, WHO 1999 criterion was practiced commonly

> But ACOG still follows the older criterion

» No unanimously accepted criterion in Asian countries
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GDM Study Group, BSMMU

Alarming Frequency of GDM in Bangladesh

Comparative Study Between 75-g (WHO 1999)
and 100-g (O’'Sullivan) Criteria

Nusrat et al. 2015 & 2016



Study Reports: Frequency of GDM

Sample size: 385 pregnant participants
Screening method: 75-g and 100-g OGTT

Results:
Frequency: 32.2% (O’'Sullivan); Sensitivity: 67.27%
Frequency: 36.6% (WHO 1999); Sensitivity: 87.27%



Frequency (%) of GDM by WHO Ciriteria
Under Various Cut-offs for FPG
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Frequency (%) of GDM in
Different Events of OGTT
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Publications by GDM Study Group, BSMMU
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GDM Study Group, BSMMU

Comparative study between
WHO 1999 and WHO 2013 criteria

Sandesh et al. 2015



Study Reporis: Frequency of GDM

Sample size: 320 pregnant participants
Glucose load: 75-gm

Result:
Frequency: 31.3% (WHO 1999) ; Sensitivity: 80.0%
Frequency: 32.2% (WHO 2013); Sensitivity: 83.7%

Sandesh-Panthi et al. JCD 2015; vol 2 (2)



Frequency of AGT on Initial Screening
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Frequency (%) of GDM
in Different Events of OGTT
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Publication by GDM
Study Group, BSMMU




Risk factors of GDM



Original Article Obesity
EPIDEMIOLOGY/GENETICS

Racial/Ethnic Differences in the
Prevalence of Gestational Diabetes

Mellitus and Maternal Overweight and
Obesity, by Nativity, Florida, 2004-2007

Shin Y. Kim', William Sappenfield’, Andrea J. Sharma’, Hoyt G. Wilson',
Connie L. Bish', Hamisu M. Salilue’ and Lucinda J. England’

Objective: We examined the risk of gestational diabetes mellitus (GDM) among foreign-born and U.S.-
born mothers by race/ethnicity and BMI category.
Design and Method: We used 2004-2007 linked birth certificate and maternal hospital discharge data of
live, singleton deliveries in Florida to compare GDM risk among foreign-born and U.S.-born mothers by race/
ethnicity and BMI category. We examined maternal BMI and controlled for maternal age, parity, and height.
" Results: Overall, 22.4% of the women In our study were foreign born. The relative risk (RR) of GDM
among women who were overweight or obese (BMI > 25.0 kg m?) was higher than among women with
normal BMI (18.5-24.9 kg m ) regardless of nativity, ranging from 1.3 (95% confidence interval (Cl) =
1.0, 1.9) to 3.8 (95% CI = 2.1, 7.2).Foreign-born women also had a higher GDM risk than U.S.-born
women, with RR ranging from 1.1 (95% CI = 1.1, 1.2) to 2.1 (95% CI = 1.4, 3.1). This finding was
independent of BMI, age, parity. and height for all racial/ethnicity groups.
Conclusions: Although we found differences in age, parity, and height by nativity, these differences did
not substantially reduce the increased risk of GDM among foreign-born mothers. Health practitioners
should be aware of and have a better understanding of how race/ethnicity and nativity can affect women
with a high risk of GDM. Although BMI is a major risk factor for GDM, it does not appear to be
associated with race/ethnicity or nativity.

Obesity (2013) 21, E33-E40. doi:10.1002/0by.20025
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Frequency of AGT at Different Trimesters

x2=1.198, p=0.549
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Frequency of GDM
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Genetic Predisposition for GDM



Human Reproduction Update Adwvance Access published May 19, 2013
Hurman Reproduction Update, Vol.0, No.0 pp. 1 -15, 20013
dioiz 10 1023 humupds drmeD 13

Genetic variants and the risk of
gestational diabetes mellitus: a
systematic review

Cuilin Zhang!~T, YWei Baol-"T, Ying Rong?2, Huixia Yang3,
Katherine Bowers!, Edwina Yeung!, and Michele Kiely!

BACKGROUND: Several studies have examined associations between genetic variants and the risk of gestational diabetes mellitus (GDM).
However, inferences from these studies were often hindered by limited statistical power and conflicting results. We aimed to systematically
review and quantitatively summarize the association of commanly studied single nucleotide polymarphisms (SNPs) with GDM risk and to
identify important gaps that remain for consideration in future studies.

METHODS: Genetic association studies of GDM published through | October 2012 were searched using the HuGE Navigator and
PubMed databases. A SNP was included if the SNP-GDM associations were assessed in three or more independent studies. Two reviewers
independently evaluated the elighility for inclusion and extracted the data. The allele-specific odds ratios (ORs) and 95% confidence intervals
(Cls) were pooled using random effects models accounting for heterogeneity.

RESULTS: Overal, 29 eligible articles capturing associations of 12 SNPs from |0 genes were included for the systematic review. The minor
alleles of rs7903 146 (TCF7L2), rs 12255372 (TCFIL2), rs1799884 (- 30G/A, GCK), rs5219 (E23K, KCNJI 1), rsT754840 (CDKAL), rs4402960
(IGF2BP2), rs10830963 (MTNRIB), rs! 387153 (MTNRIB) and rs 1801278 (Gly972Arg, IRS ) were significantly associated with a higher risk of
GDM. Among them, genetic variants in TCF/LZ showed the strongest association with GDM risk, with ORs (95% Cls) of 1.4 {1.29-1.60,
P< 0.001) per T allele of rs7903146 and 1.46 (1.15-1.84, P=0.002) per T allele of rs12255372

CONCLUSIONS: n this systematic review, we found significant associations of GDM risk with nine SNPs in seven genes, most of which
have been related to the regulation of insulin secretion.

Key words: gestational diabetes mellitus / single nucleotide pofymarphism / gene / genetic factors



GDM Study Group, BSMMU

Association of rs7903146 Polymorphism of the
TCF7L2 Gene with GDM

Mashfiqul-Hasan et al. 2015



Study Reports

» Sample size:
50 GDM & 50 non-GDM
» Glucose load: 75-gm

Result:

» The CC, CT and TT genotype
frequencies of TCF/L2 rs7903146
varied between women with
GDM and non-GDM (p=0.323)

» Higher T-allele frequency in
GDM (p=0.220)

> 1.8-fold risk of GDM in CT/TT
genotype in comparison to CC
genotype (p=0.147)

Variants of TCF7L2 rs7903146

NGT vs. GDM Genotype
p=0.323 Hcc
#cT
=hay

60.0%"

40.0%

20.0%

NGT GDM

Mashfiqul-Hasan et al. 2015



GDM/NGT: TCF7L2 rs7903146 Polymorphisms
Age Cut-off at 25 Years
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GDM/NGT: TCF7L2 rs7903146 Polymorphisms

BMI Cut-off at 25 kg/m?




Presentation in
Conference by GDM
Study Group, BSMMU
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Ovicome of GDM



Ethnic Differences in Perinatal Outcome of

Gestational Diabetes Mellitus
Jana Kaida Silva et. al. Diabetes Care 29:2058-2063, 2006

A retrospective review of all women referred to the largest outpatient GDM

program in the state of Hawai from 1995 to 2005:
Bivariate analysis of the association between fetal macrosomia

Intrapartum and neonatal characteristics by ethnicity and combined sample (4,000 g) and maternal and fetal characteristics

<4000 g

=4000g

F value

Age (years)

Prepregnancy weight (Ib)
Prepregnancy BMI l]-:gfm‘ )
Maternal weight (lb) at intake
Maternal weight (lb) at delivery

AlC at intake

Family history of diabetes

Yes

MNo
Diabetes treatment type

Diet controlled

Insulin requiring

Insulin before 20 weeks of gestation
Fetal sex

Male

Female

31.5 = 5.8
147.6 *+ 38.4
27.1 263
167.3 £ 39.0
171.9 = 39.2

5407

509 (55.3)
412 (44.7)

1,582 (81.6)
330 (17.0)
27 (1.4)

983 (51.8)
914 (48.2)

2199 * 356
188.5 = 51.2
32.6 £ 8.1
2119 =519
2225 % 51.0
58=* 1.0

63 (67.0)
31 (33.0)

144 (67.3)
66 (30.8)
4(1.9)

130 (61.6)
81 (38.4)

=< 0.0001
< (0.0001
=< (0.0001
=< 0.0001
< (0.0001
=< (0.0001

0.0260

<0.0001

0.0066

Data are means + SO or n (%). Associations between continuous characteristics and fetal macrosomia were
analyzed by t test, and associations between categorical characteristics and fetal macrosomia were analyzed

by x* analysis.

Results: Neonates born to Native-Hawaiian/Pacific-Islander mothers and Filipino mothers had 4
and 2 fimes the prevalence of macrosomia (but not other complications) respectively,

compared with neonates born to Japanese, chinese, and Caucasian mothers.

Inference: Significant ethnic differences in perinatal outcomes exist across Asian

and Pacific-Islander women with GDM.



GDM Study Group, BSMMU

Adverse Pregnancy Outcome of GDM

Yasmin-Aktar et al, 2016



Frequency of Maternal Complications Among GDM & Non GDM
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Frequency of Fetal Outcomes Among GDM & Non GDM Mothers
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Yasmin-Aktar et al, 2016



Comparison of Birth Weight Between GDM & non-GDM

SGA- Small for gestational age: < 10" Percentile
LGA- Large for gestational age: >90™ Percentile
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Post-partum Persistence of AGT
and its Predictability



Ethnic Variation in Persistence

« Ethnicity is one of the key determinanfts in
cumulative risk of persistence

« Varies from 70% in Sioux Indians, 13% in Chinese and
3.4% in Swedish Caucasians (Sivaraman et al. 2013)

« May be due o the inheritance of the “Thrifty
phenotype” In this subset of population



GDM Study Group, BSMMU

Persistence of glucose intolerance in GDM
patients during post-partum follow-up

Predictors of post-partum persistence of AGT: Association
with cardio-metabolic risk factors in GDM

Sharmin-Jahan et al. 2015



Stu dy Repor‘l's Glycemic status as defined by
WHO (upper panel) and

» Sample size: 108 GDM ADA criteria (lower panel)
» 75-gm OGTT done at 6-12
weeks post-partum

Resuli:

Status Number (%)

WHO criteria ADA criteria

Normal 62 (57.4) 54 (50.0)
IFG 01(0.9) 09 (8.3)
IGT 25 (23.1) 13 (12.0)

IFG-IGT 04 (3.7) 16 (14.8)

DM 16 (14.8) 16 (14.8)

Total 108 108

Sharmin-Jahan et al. 2015



Comparison of Risk Variables Between AGT and NGT

Variable AGT (n=446) NGT (n=62) o
Age(MeanzSD, year) 31.3£5.8 28.1+4.5 <0.001
BMI(MeanzSD, Kg/m?) 27.9+4.7 25.3+4.5 0.004
Parity
1 13 (38.2) 21 (61.8)
2 14 (38.9) 22 (61.1) 0.0517
>3 19 (50.0) 19 (50.0)
Family H/O DM
Present 31 (48.4) 33 (51.6) 0.138
Absent 15 (84.1) 29 (65.9)
Insulin during pregnancy
Yes 19 (82.6) 04 (17.4) <0.001
No 27 (36.5) 58 (68.2)
Gestational age at diagnosis of GDM:
< 20 week 19 (55.9) 15 (44.1) <0.001
> 20 week 27 (36.5) 47 (63.5)
FPG of OGIT of pregnancy (Mean+SEM) 594021 53+0.08 0.003
Post 2Hr-OGTT of pregnancy (Mean+SEM) 10.7+0.40 9 5+0.18 0.006

Sharmin-Jahan et al. 2015



Frequency of Overweight, Hypertension and Family History of Diabetes
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GDM Study Group, BSMMU

Persistence of AGT During Post-partum

Yasmin-Aktar et al, 2016



Glycemic Status as Defined by ADA Ciriteria

IFG-IGT- 2.2%

IGT- 4.3%

IFG-8.7%

Normal- 78.3%

Yasmin-Aktar et al, 2016
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Ongoing Research Activities
GDM Study Group, BSMMU

» A protocol for screening of GDM at community
level is under development

» Comparative study between WHO 2013 and
DIPSI criteria

» Thyroid functional status in GDM
» Glycogenic hormone levels in GDM
(all projects are still ongoing)

Recommendations for consolidated criterion
and cut-offs in our context might be possible
after substantial works are done
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Association of rsT803146 polymorphism of the TCF7L2 gene with
gestational diabetes mellitus in Bang|adesh

Eitn, Bis et
ks Usbveowip, Dbabs

B Dsparimant of Dhllgy mnd Snamstrg, Hask fouss Usivininy
ha Emparirerd +f Bensly Burmeing v Blimdadegn, G

e e
W VAT L e B Wk srsing gt ll Sak s mll SO e bl
o M‘“,,.mr::",‘, AR et g S S U i
iy o e e SIS 15 . W e A R4 e VLALAL P,
- w o e £ {TEITLE i virraqe e rivtion v 8P rivh s Fevee
e bk o oo TV ol G Sl el e Sl s
e 1.l e b, e e Iy s
pur W0 A 0
s B -
ey PR T, W g S e o i b
ceeti e - e ity JOPNBE S
gt AL Tt % B e e
u“'“q'rﬂ‘ aad Q-HI ;‘ﬂ«p“““ I-‘-i-l-:- e Ty ) F—
kil watrper. e g Y S TR B
L g METHEDS o ey
ot s Eart T M e o a3, v sesasing 0 W5 313 et
e T __:":Nu.w*‘: vt i Riger g e
DA J b s
cenks ppen e -d_"‘.:-‘:‘_,.-—“::-_' L e m——
[ e Ly vy FATRASAL e e e i e B3 s mam A ST B 4
ugmw::“ ‘,,,‘...‘-:“_.‘_ [T g i i —— e
to - o=
o L ooy TN i, gt ¢ it S | o e
At - e e  ET T P
ol 1y [
Y]

2oy Rowy,
e N annd @ O i BT v e GLER L WS pebald mey w0 o TS P 6 ey,
ppaind e e ieres s vk " = Mg 0t 13y
antiat ¥ Y P P by et Py,
asgeedt ] = g g S
4 Wt BEAD i, Sl o g s SIA g - tmarg, *"W'm.

R . Pl T i el £ s s e AL TS v, S T B __ o
-_‘.-af’ e e - Sgnr Hu s A3 B9, poria? 96 ] rme e -

e oot WL 1 = -
- AR et e w
s et o s o 4 -1 = ]
o

st bt
ST oaeadits AN B e an J
s

I _ ek npaes I

THTLE Tamariies s e £ e E T T
b vl e s e
- e tpberim f—g

-
e
Encennl FEATT v 2000 SR
e T e g

el

et

R}

asiated WA mowad FiE e SN
waben ot w0 T aldh w0 e et
by Tt 0 TETLE bderimgates

pvesasyritey

[

S T R R R S
e b W a0 Ve etk e, DI, Deiataen
Emfmrin gy, BEA, i

D T L T T ]
rearnur, perwaee Wid 11 at Mok treee, Brasa. HEL eeinens o

Smsmee ey PEML Dhasa
L, L 0, b . s T, Ml W Bt 0 A il e
ey . iy [

10 T




Conclusions

» Prevalence of GDM is increasing worldwide
parficularly among Asians including
Bangladesh

» Ethnicity influences the prevalence and
pregnancy outcome in GDM

» Conftribution of genetic influence and other
risk factors over expression of GDM still need
exploration



Conclusions
(Works of GDM Study Group, BSMMU)

» The frequency of hyperglycemia in pregnancy
(GDM, DIP) was found to be remarkably high by all
of our studies
Nusrat et al., Sandesh et al.

» Advanced maternal age, higher BMI, family H/O DM
in 15t degree relatives were found to be associated
risk factors for GDM
Nusrat et al., Sandesh et al.

» Association of rs7903146 Polymorphism of the TCF/L2
was found to be associated significantly with GDM,;
subjects bearing TT/CT genotype developed GDM
despite of their lower BMI and age
Mashfig et al.



Conclusions
(Works of GDM Study Group, BSMMU)

» Post-partum persistence of glucose intolerance was
also found to be alarmingly high
Sharmin et al., Yasmin et al.

» Increased maternal age, higher BMI, family H/O
DM, multiparity, insulin use during pregnancy- all
were predictors of post-partum persistence of AGT
Sharmin et al.

> Adverse maternal and fetal outcome were more
common in GDM though not statistically significant
Yasmin et al.
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