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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 

– Outcome of GDM 

– Post-partum persistence of AGT and its 

predictability  

 



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) 

WHO 1999  WHO 2013  ADA 2016 

GDM GDM DM DIP  
(before 24 wks) 

GDM  
(after 24 wks) 

FPG ≥ 7.0 5.1-6.9  ≥ 7.0  ≥ 7.0  ≥5.1  

01h PG None ≥ 10.0  None None ≥ 10.0  

02h PG ≥ 7.8  8.5-11.0  ≥ 11.1  ≥ 11.1  ≥8.5 

Diagnostic criteria 



Diabetes in Pregnancy Study Group India (DIPSI) criteria 

Normal DM Gestational glucose 
intolerance 

GDM 

FPG None None None None 

01h PG None None None None 

02h PG <6.7  ≥ 11.1  6.7-7.7  7.8-11.0  



Epidemiology of GDM 

 IDF (2015) estimates that 16.8% live births - 

complicated with some form of hyperglycemia in 

pregnancy 

 

 Among them 

 DIP:16% 

 GDM: 84% 

DIP

GDM

84% 

16 % 



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-HAPO, 

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 

 Until 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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Alarming Frequency of GDM in Bangladesh 
 

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

 
 

Nusrat et al. 2015 & 2016 

GDM Study Group, BSMMU 



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%  
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Frequency (%) of GDM in  
Different Events of OGTT  
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Publications by GDM Study Group, BSMMU 



Comparative study between  
WHO 1999 and  WHO 2013 criteria 

Sandesh et al. 2015 

 

GDM Study Group, BSMMU 



Study Reports: 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) 



 DIPSI criterion and WHO 1999 criterion:  
  31.3% (GDM 26.3%, 84/320 and DIP 5.0%, 16/302) 
 WHO 2013 criteria : 
  32.2% (GDM 27.2%, 87/320 and DIP 5.0%, 16/320 
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Frequency (%) of GDM 
in Different Events of OGTT  

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



Publication by GDM 

Study Group, BSMMU 



Risk factors of GDM 





Age (yr) and BMI (kg/m2)  
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P<0.001 



Frequency of AGT at Different Trimesters 
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2=1.198, p0.549 



Frequency (%) of GDM 
Among Various Age Groups  

Nusrat et al. JBD 2016; vol 1 (2) 

2=36.083, p0.0001 



Genetic Predisposition for GDM 





Mashfiqul-Hasan et al. 2015  

Association of rs7903146 Polymorphism of the 

TCF7L2 Gene with GDM 

 

GDM Study Group, BSMMU 



Study Reports 

 Sample size: 

 50 GDM & 50 non-GDM 

 Glucose load: 75-gm 

 

Result: 

 The CC, CT and TT genotype 

frequencies of TCF7L2 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) 

Mashfiqul-Hasan et al. 2015  

NGT vs. GDM 
p=0.323 

Variants of TCF7L2 rs7903146 



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

Age <25 years,  p=0.022 Age ≥ 25 years,  p=1.00 



GDM/NGT: TCF7L2 rs7903146 Polymorphisms  

BMI Cut-off at 25 kg/m2 

BMI <25 kg/m2,  p=0.024 BMI ≥ 25 kg/m2,  p=0.987 



Presentation in 

Conference by GDM 

Study Group, BSMMU 



Outcome 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  

(>4,000 g) and maternal and fetal characteristics 

Results: Neonates born to Native-Hawaiian/Pacific-Islander mothers and Filipino mothers had 4 
and 2 times 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. 



  
Adverse Pregnancy Outcome of GDM  

 

Yasmin-Aktar et al, 2016 

GDM Study Group, BSMMU 
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Comparison of Birth Weight Between GDM & non-GDM 
 

SGA- Small for gestational age:  < 10th Percentile 

LGA- Large for gestational age:  >90th Percentile 

Yasmin-Aktar et al, 2016 
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Post-partum Persistence of AGT 

and its Predictability  



Ethnic Variation in Persistence 

• Ethnicity is one of the key determinants 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 to the inheritance of the “Thrifty 

phenotype” in this subset of population 



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  

GDM Study Group, BSMMU 



Study Reports 

 Sample size: 108 GDM 

 75-gm OGTT done at 6-12 

weeks post-partum 

Result: 

 

Sharmin-Jahan et al. 2015  

 Glycemic status as defined by 

WHO (upper panel) and  

ADA criteria (lower panel) 

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 



Variable AGT (n=46) NGT (n=62) p 

Age(Mean±SD, year) 31.3±5.8 28.1±4.5 0.001 

BMI(Mean±SD, Kg/m2) 27.9±4.7 25.3±4.5 0.004 

Parity 

 1 13 (38.2) 21 (61.8)  

0.0517  2 14 (38.9) 22 (61.1) 

  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 OGTT of pregnancy (Mean±SEM) 5.9±0.21 5.3±0.08 0.003 

Post 2Hr-OGTT of pregnancy (Mean±SEM) 10.7±0.40 9.5±0.18 0.006 

Comparison of Risk Variables Between AGT and NGT 

Sharmin-Jahan et al. 2015  
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Persistence of AGT During Post-partum  

 

Yasmin-Aktar et al, 2016 

GDM Study Group, BSMMU 



Normal- 78.3% 

IFG-8.7% 

IGT- 4.3% 

IFG-IGT- 2.2% 

DM-6.5% 

 Glycemic Status as Defined by ADA Criteria 

• Yasmin-Aktar et al, 2016 



Publications by GDM Study Group, BSMMU 



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 



Presentations by GDM Study Group, BSMMU in Conferences 



Conclusions 

 Prevalence of GDM is increasing worldwide 

particularly among Asians including 

Bangladesh 

 Ethnicity influences the prevalence and 

pregnancy outcome in GDM 

 Contribution of genetic influence and other 

risk factors over expression of GDM still need 

exploration 

 



 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 1st degree relatives were found to be associated 
risk factors for GDM  

 Nusrat et al., Sandesh et al.  

 Association of rs7903146 Polymorphism of the TCF7L2 
was found to be associated significantly with GDM; 
subjects bearing TT/CT genotype developed GDM 
despite of their lower BMI and age  

 Mashfiq 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. 

 

Conclusions 
(Works of GDM Study Group, BSMMU) 
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