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Colui che non prevede le cose lontane 
si espone ad infelicità ravvicinate.

Confucio

 What are the health risks post GDM?

 Can we prevent health consequences         
of  GDM as Type 2 DM?

 How perform and implement                   
post-partum follow-up                              
in women with GDM?
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Risk of  type 2 diabetes mellitus after GDM

Case 309
“showed sugar in 1897 during pregnancy, but
following confinement, with resulting dead baby, it
disappeared, but returned in 9 years in the form of
moderate to severe diabetes…”

Joslin EP. 1917

The Treatment of Diabetes Mellitus:                                     
With Observation Upon the Disease Based Upon 1300 Cases
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Note di presentazione
The consequences of hyperglycemia appearing during pregnancy were well described in 1917, when Elliot P. Joslin described Case 309, which “showed sugar in 1897 during pregnancy, but following confinement, with resulting dead baby, it disappeared, but returned in 9 years in the form of moderate to severe diabetes… . [W]ith our present knowledge, it is quite possible that such an outcome could be prevented by active treatment of the glycosuria from the very start” (1). Subsequently, O'Sullivan and Mahan's definition of gestational diabetes mellitus (GDM) in 1964 was a formal recognition of the mother's increased risk of future development of diabetes (2). They defined GDM if a pregnant woman undergoing a 3-h 100-g oral glucose tolerance test had glucose values exceeding 2 SDs above the mean on two of the four values. This landmark study described a population of pregnant women with a lifetime risk of diabetes exceeding 70% (3). Multiple studies worldwide have demonstrated a broad ethnic and geographic distribution of GDM, but all studies share the increased risk of subsequent diabetes after delivery (4).↵ Joslin EP: The Treatment of Diabetes Mellitus With Observation Upon the Disease Based Upon 1300 Cases. Philadelphia, PA, Lea & Febiger, 1917↵ O'Sullivan JB, Mahan CM: Criteria for the oral glucose tolerance test in pregnancy. Diabetes 13: 278–285, 1964↵ O'Sullivan JB: Diabetes mellitus after GDM. Diabetes 40 (Suppl. 2):131–135, 1991↵ Buchanan TA, Xiang AH: Gestational diabetes mellitus. J Clin Invest 115:485–491, 2005



Risk of  type 2 diabetes mellitus after GDM

Bellamy L. Lancet 2009 ;373(9677):1773-9

20 studies that included 675 455 women and 10 859 type 2 diabetic events
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BACKGROUND:Women with gestational diabetes are at increased risk of developing type 2 diabetes, but the risk and time of onset have not been fully quantified. We therefore did a comprehensive systematic review and meta-analysis to assess the strength of association between these conditions and the effect of factors that might modify the risk.METHODS:We identified cohort studies in which women who had developed type 2 diabetes after gestational diabetes were followed up between Jan 1, 1960, and Jan 31, 2009, from Embase and Medline. 205 relevant reports were hand searched. We selected 20 studies that included 675 455 women and 10 859 type 2 diabetic events. We calculated and pooled unadjusted relative risks (RRs) with 95% CIs for each study using a random-effects model. Subgroups analysed were the number of cases of type 2 diabetes, ethnic origin, duration of follow-up, maternal age, body-mass index, and diagnostic criteria.FINDINGS:Women with gestational diabetes had an increased risk of developing type 2 diabetes compared with those who had a normoglycaemic pregnancy (RR 7.43, 95% CI 4.79-11.51). Although the largest study (659 164 women; 9502 cases of type 2 diabetes) had the largest RR (12.6, 95% CI 12.15-13.19), RRs were generally consistent among the subgroups assessed.INTERPRETATION:Increased awareness of the magnitude and timing of the risk of type 2 diabetes after gestational diabetes among patients and clinicians could provide an opportunity to test and use dietary, lifestyle, and pharmacological interventions that might prevent or delay the onset of type 2 diabetes in affected women.



Longitudinal changes in insulin sensitivity and  
β-cell function in women with previous  GDM

Xiang AH. Diabetologia 2013;56(12):2753-60
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AIMS/HYPOTHESIS:The aim of the study was to compare longitudinal changes in insulin sensitivity (SI) and beta cell function between women with and without a history of gestational diabetes mellitus (GDM).METHODS:The prospective follow-up cohort included 235 parous non-diabetic Mexican-American women, 93 with and 142 without a history of GDM. The participants underwent dual-energy x-ray absorptiometry, OGTTs and IVGTTs at baseline and at a median of 4.1 years follow-up. The baseline values and rates of change of metabolic measures were compared between groups.RESULTS:At baseline, women with prior GDM (mean age 36.3 years) had similar values of SI but higher percentages of body fat and trunk fat (p ≤ 0.02), a lower acute insulin response and poorer beta cell compensation (disposition index [DI]) (p < 0.0001) than women without GDM (mean age 37.9 years). During the follow-up, women with GDM had a faster decline in SI (p = 0.02) and DI (p = 0.02) than their counterparts without GDM, with no significant differences in changes of weight or fat (p > 0.50). Adjustment for baseline age, adiposity, calorie intake, physical activity, age at first pregnancy, additional pregnancies and changes in adiposity during follow-up increased the between-group differences in the rates of change of SI and DI (p ≤ 0.003).CONCLUSIONS/INTERPRETATION:Mexican-American women with recent GDM had a faster deterioration in insulin sensitivity and beta cell compensation than their parous counterparts without GDM. The differences were not explained by differences in adiposity, suggesting more deleterious effects of existing fat and/or reduced beta cell robustness in women with GDM.



Genetic risk factors for postpartum diabetes 

Kwak SH. (J Clin Endocrinol Metab 2013; 98: E744 –E752A p value < with the signif icance after Bonferroni correction

843 GDM followed for the development of  T2DM, 
2 months post partum, and annually thereafter

Early converters had more pronounced defects
in β-cell function, which might be explained, in
part, by differences in genetic predisposition
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Context: Women with a history of gestational diabetes mellitus (GDM) are at increased risk of type 2 diabetes (T2DM). However, the time to progression to diabetes differs individually. Objective: We investigated the clinical and genetic risk factors that are associated with T2DM early or late post partum after GDM pregnancy. Design and Setting: This was a hospital-based prospective cohort study that enrolled GDM women. Patients and Outcome Measures: A total of 843 GDM subjects were followed for the development of T2DM. Clinical risk factors were investigated during pregnancy, 2 months post partum, and annually thereafter. GDM subjects were genotyped for 21 known T2DM-associated genetic variants, and their genotype frequencies were compared with elderly nondiabetic controls. Results: At 2 months post partum, 105 (12.5%) subjects had T2DM (early converters). Among the 370 remaining subjects who underwent more than 1 year of follow-up, 88 (23.8%) had newly developed T2DM (late converters). Independent risk factors for early converters were higher prepregnancy body mass index, higher area under the curve of glucose during an antepartum oral glucose tolerance test, lower fasting insulin concentration, and decreased -cell function. Independent risk factors for late converters were higher prepregnancy body mass index and higher glucose area under the curve. Variants in CDKN2A/2B and HHEX were associated with early conversion, whereas variants in CDKAL1 were associated with late conversion. Conclusions: Obesity was a risk factor for both early and late T2DM converters. However, early converters had more pronounced defects in -cell function, which might be explained, in part, by differences in genetic predisposition



Progression to diabetes with respect to
islet Ab status in women with previous  GDM

Löbner K. Diabetes 2006;55(3):792-7

302 women with GDM followed with OGTT at 9 months and 2, 5, 8, and 11 years postpregnancy
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The aim of this study was to stratify risk for postpartum diabetes in women who have gestational diabetes. Women with gestational diabeteswere recruited between 1989 and 1999, and 302 were followed with oral glucose tolerance tests at 9 months and 2, 5, 8, and 11 years postpregnancy. The 8-year postpartum diabetes risk was 52.7% (130 diabetic cases). Risk was increased in women with autoantibodies to GAD and/or insulinoma antigen-2 (adjusted hazard ratio 4.1; P < 0.0001), women who required insulin during pregnancy (4.7; P < 0.0001), women with BMI >30 kg/m2 (1.5; P = 0.04), and women with more than two prior pregnancies (2.5; P = 0.02). Women without these risk factors had a postpartum diabetes risk of 14% by 8 years, and risk rose incrementally to 96% by 8 years in autoantibody-positive women. Parity status, C-reactive protein concentration, a diabetes family history, maternal age, weeks of gestation, and the child's birth weight did not significantly affect risk in multivariate analysis. Prospective diabetes assessment is indicated and intervention should be considered in womenwith gestational diabetes who are autoantibody positive, require insulin treatment during pregnancy, or are obese.



Predictors of  postpartum diabetes                    
in women with previous  GDM

Löbner K. Diabetes 2006;55(3):792-7

302 women with GDM followed with OGTT at 9 months and 2, 5, 8, and 11 years postpregnancy
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Note di presentazione
The aim of this study was to stratify risk for postpartum diabetes in women who have gestational diabetes. Women with gestational diabeteswere recruited between 1989 and 1999, and 302 were followed with oral glucose tolerance tests at 9 months and 2, 5, 8, and 11 years postpregnancy. The 8-year postpartum diabetes risk was 52.7% (130 diabetic cases). Risk was increased in women with autoantibodies to GAD and/or insulinoma antigen-2 (adjusted hazard ratio 4.1; P < 0.0001), women who required insulin during pregnancy (4.7; P < 0.0001), women with BMI >30 kg/m2 (1.5; P = 0.04), and women with more than two prior pregnancies (2.5; P = 0.02). Women without these risk factors had a postpartum diabetes risk of 14% by 8 years, and risk rose incrementally to 96% by 8 years in autoantibody-positive women. Parity status, C-reactive protein concentration, a diabetes family history, maternal age, weeks of gestation, and the child's birth weight did not significantly affect risk in multivariate analysis. Prospective diabetes assessment is indicated and intervention should be considered in womenwith gestational diabetes who are autoantibody positive, require insulin treatment during pregnancy, or are obese.



Predictors of  postpartum diabetes in women 
with previous  GDM and islet Ab-negative

Löbner K. Diabetes 2006;55(3):792-7

302 women with GDM followed with OGTT at 9 months and 2, 5, 8, and 11 years postpregnancy
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Note di presentazione
The aim of this study was to stratify risk for postpartum diabetes in women who have gestational diabetes. Women with gestational diabeteswere recruited between 1989 and 1999, and 302 were followed with oral glucose tolerance tests at 9 months and 2, 5, 8, and 11 years postpregnancy. The 8-year postpartum diabetes risk was 52.7% (130 diabetic cases). Risk was increased in women with autoantibodies to GAD and/or insulinoma antigen-2 (adjusted hazard ratio 4.1; P < 0.0001), women who required insulin during pregnancy (4.7; P < 0.0001), women with BMI >30 kg/m2 (1.5; P = 0.04), and women with more than two prior pregnancies (2.5; P = 0.02). Women without these risk factors had a postpartum diabetes risk of 14% by 8 years, and risk rose incrementally to 96% by 8 years in autoantibody-positive women. Parity status, C-reactive protein concentration, a diabetes family history, maternal age, weeks of gestation, and the child's birth weight did not significantly affect risk in multivariate analysis. Prospective diabetes assessment is indicated and intervention should be considered in womenwith gestational diabetes who are autoantibody positive, require insulin treatment during pregnancy, or are obese.



Overweight and GDM: risk for Metabolic Disease

Pirkola J. J Clin Endocrinol Metab 2010; 95: 772–778

6484 women; 20 years of  follow-up
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CONTEXT:Overweight is a strong risk factor for gestational diabetes (GDM), and both states indicate increased risk for subsequent metabolic syndrome. Data separating effects of overweight and GDM on risk for metabolic diseases are limited.OBJECTIVE:The aim of the study was to evaluate prepregnancy overweight and GDM as determinants of risk for subsequent diabetes and hypertension.DESIGN:Population-based data from the Northern Finland Birth Cohort 1986 were compounded with register-based data on diagnosis of diabetes and hypertension.SETTING:The study was conducted in Northern Finland.PARTICIPANTS:We studied: 1) normal-weight women with GDM (n = 70); 2) overweight women with GDM (n = 54); 3) normal-weight (n = 768) and 4) overweight (n = 250) women with risk factors for GDM but normal oral glucose tolerance test results; and 5) women with no risk factors for GDM (n = 5341).MAIN OUTCOME MEASURES:We measured cumulative incidence of diabetes and hypertension, hazard ratio (HR), and population-attributable fraction (PAF) for determinants of risk.RESULTS:The cumulative incidence of diagnosed diabetes and hypertension in the whole study population was 1.3 and 7.5%, respectively. Concomitant overweight and GDM indicated high risks for diabetes (HR, 47.24; PAF, 15.8%) and hypertension (HR, 9.16; PAF, 4.4%). Even when the OGTT in pregnancy was normal, prepregnancy overweight associated with risks for diabetes (HR, 12.63; PAF, 22.2%) and hypertension (HR, 2.86; PAF, 6.0%). In normal-weight women, GDM indicated risk for diabetes (HR, 10.61; PAF, 5.2%) but not for hypertension.CONCLUSIONS:Prepregnancy overweight is an essential risk factor for subsequent diabetes and hypertension, especially when combined with GDM.



Pre-pregnancy BMI as risk factor for type 2 diabetes  
in women with previous GDM                                          

– The Nurses’ Health Study -

Bao W. Diabetologia 2015;58(6):1212-9

BMI 25.0–29.9 kg/m2

BMI <25.0 kg/m2

BMI 30.0–34.9 kg/m2

BMI 35.0–39.9 kg/m2

BMI ≥40.0 kg/m2

1,695 women with previous GDM – Follow-up: 18 years
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AIMS/HYPOTHESIS:Women with a history of gestational diabetes mellitus (GDM) are advised to control their weight after pregnancy. We aimed to examine how adiposity and weight change influence the long-term risk of developing type 2 diabetes after GDM.METHODS:We included 1,695 women who had incident GDM between 1991 and 2001, as part of the Diabetes & Women's Health study, and followed them until the return of the 2009 questionnaire. Body weight and incident type 2 diabetic cases were reported biennially. We defined baseline as the questionnaire period when women reported an incident GDM pregnancy. We estimated HRs and 95% CIs using Cox proportional hazards models.RESULTS:We documented 259 incident cases of type 2 diabetes during up to 18 years of follow-up. The adjusted HRs of type 2 diabetes associated with each 1 kg/m(2) increase in BMI were 1.16 (95% CI 1.12, 1.19) for baseline BMI and 1.16 (95% CI 1.13, 1.20) for most recent BMI. Moreover, each 5 kg increment of weight gain after GDM development was associated with a 27% higher risk of type 2 diabetes (adjusted HR 1.27; 95% CI 1.04, 1.54). Jointly, women who had a BMI ≥30.0 kg/m(2) at baseline and gained ≥5 kg after GDM had an adjusted HR of 43.19 (95% CI 13.60, 137.11), compared with women who had a BMI <25.0 kg/m(2) at baseline and gained <5 kg after GDM.CONCLUSIONS/INTERPRETATION:Baseline BMI, most recent BMI and weight gain after GDM were significantly and positively associated with risk of progression from GDM to type 2 diabetes.



Bao W. Diabetologia 2015;58(6):1212-9

Pre-pregnancy and actual BMI as risk factor             
for type 2 diabetes in women with previous GDM             

– The Nurses’ Health Study -
1,695 women with previous GDM – Follow-up: 18 years 

Diapositiva preparata da CRISTINA BIANCHI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it

Relatore
Note di presentazione
AIMS/HYPOTHESIS:Women with a history of gestational diabetes mellitus (GDM) are advised to control their weight after pregnancy. We aimed to examine how adiposity and weight change influence the long-term risk of developing type 2 diabetes after GDM.METHODS:We included 1,695 women who had incident GDM between 1991 and 2001, as part of the Diabetes & Women's Health study, and followed them until the return of the 2009 questionnaire. Body weight and incident type 2 diabetic cases were reported biennially. We defined baseline as the questionnaire period when women reported an incident GDM pregnancy. We estimated HRs and 95% CIs using Cox proportional hazards models.RESULTS:We documented 259 incident cases of type 2 diabetes during up to 18 years of follow-up. The adjusted HRs of type 2 diabetes associated with each 1 kg/m(2) increase in BMI were 1.16 (95% CI 1.12, 1.19) for baseline BMI and 1.16 (95% CI 1.13, 1.20) for most recent BMI. Moreover, each 5 kg increment of weight gain after GDM development was associated with a 27% higher risk of type 2 diabetes (adjusted HR 1.27; 95% CI 1.04, 1.54). Jointly, women who had a BMI ≥30.0 kg/m(2) at baseline and gained ≥5 kg after GDM had an adjusted HR of 43.19 (95% CI 13.60, 137.11), compared with women who had a BMI <25.0 kg/m(2) at baseline and gained <5 kg after GDM.CONCLUSIONS/INTERPRETATION:Baseline BMI, most recent BMI and weight gain after GDM were significantly and positively associated with risk of progression from GDM to type 2 diabetes.



Bao W. Diabetologia 2015;58(6):1212-9

Weight change as risk factor for type 2 diabetes                
in women with previous GDM                                             

– The Nurses’ Health Study -

0,79

1
1,14

1,49

1,93

1,26

0,81

1

1,17

1,48

1,99

1,27

0

0,5

1

1,5

2

2,5

H
az

ar
d

R
at

io

Model 1 Model 2

<-2.5 -2.5 to
+2.5

+2.6 to
+4.9

+5.0 to
+9.9

≥+10.0 Per 5 Kg 
increase

Weight change since baseline (Kg)
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status, parity at baseline, change in parity, and baseline and changes in breastfeeding duration, total energy intake and baseline BMI.
Model 2: multivariable model 1 plus additional adjustment for baseline and changes in diet quality and physical activity.

1,695 women with previous GDM – Follow-up: 18 years
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Note di presentazione
AIMS/HYPOTHESIS:Women with a history of gestational diabetes mellitus (GDM) are advised to control their weight after pregnancy. We aimed to examine how adiposity and weight change influence the long-term risk of developing type 2 diabetes after GDM.METHODS:We included 1,695 women who had incident GDM between 1991 and 2001, as part of the Diabetes & Women's Health study, and followed them until the return of the 2009 questionnaire. Body weight and incident type 2 diabetic cases were reported biennially. We defined baseline as the questionnaire period when women reported an incident GDM pregnancy. We estimated HRs and 95% CIs using Cox proportional hazards models.RESULTS:We documented 259 incident cases of type 2 diabetes during up to 18 years of follow-up. The adjusted HRs of type 2 diabetes associated with each 1 kg/m(2) increase in BMI were 1.16 (95% CI 1.12, 1.19) for baseline BMI and 1.16 (95% CI 1.13, 1.20) for most recent BMI. Moreover, each 5 kg increment of weight gain after GDM development was associated with a 27% higher risk of type 2 diabetes (adjusted HR 1.27; 95% CI 1.04, 1.54). Jointly, women who had a BMI ≥30.0 kg/m(2) at baseline and gained ≥5 kg after GDM had an adjusted HR of 43.19 (95% CI 13.60, 137.11), compared with women who had a BMI <25.0 kg/m(2) at baseline and gained <5 kg after GDM.CONCLUSIONS/INTERPRETATION:Baseline BMI, most recent BMI and weight gain after GDM were significantly and positively associated with risk of progression from GDM to type 2 diabetes.



Peters RK. Lancet 1996;347(8996):227-30

Weight change and additional pregnancy as risk factor 
for type 2 diabetes in women with previous GDM

666 Latino women with GDM – Followed up for up to 7.5 years

Unadjasted RR        
(95% CI)

Adjusted RR            
(95% CI)

Weight change (per 4.5 Kg) 1.54 (1.33 – 1.79) 1.95 (1.63 – 2.33)

Additional pregnancy 3.08 (2.40 – 3.95) 3.34 (1.80 – 6.19)

Adjusted for the other specified characteristic (weight change or additional pregnancy) plus (a) gestational age at
diagnosis of gestational diabetes mellitus, highest fasting glucose, and OGTT glucose area during the index pregnancy;
(b) OGTT glucose area, body mass index, and presence of breastfeeding at the baseline postpartum visit; and (c)
weight change, months of using oral contraceptives, and months of using IUDs dunng follow-up.Diapositiva preparata da CRISTINA BIANCHI e ceduta alla Società Italiana di Diabetologia. 
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BACKGROUND:Pregnancy is associated with marked insulin resistance that seems to have little, if any, impact on the long-term risk of non-insulin-dependent diabetes mellitus (NIDDM) in the general population. The aim of this study was to test whether pregnancy would alter the risk of NIDDM among women with a high prevalence of pancreatic beta-cell dysfunction, as indicated by a history of gestational diabetes mellitus.METHODS:The cohort consisted of 666 Latino women with gestational diabetes attending a high-risk family planning clinic. They were followed up for up to 7.5 years, during which time they were weighed and underwent an oral glucose-tolerance test annually. The effect of an additional pregnancy, and of other risk factors for diabetes, was examined.FINDINGS:87 (13%) of the women completed an additional pregnancy. 80 of those women did not have NIDDM immediately after the additional pregnancy and their subsequent annual incidence rate of NIDDM was 30.9% (95% CI 12.7-49.1), more than 2.5 times the annual incidence rate of NIDDM in the cohort overall (11.9%; 95% CI 10.0-13.8). Proportional hazards regression analysis using the presence or absence of an additional pregnancy as a time-dependent variable confirmed that an additional pregnancy increased the rate ratio of NIDDM to 3.34 (95% CI 1.80-6.19), compared with women without an additional pregnancy after adjustment for other potential diabetes risk factors during the index pregnancy (antepartum oral glucose tolerance, highest fasting glucose, gestational age at diagnosis of gestational diabetes) and during follow-up (postpartum body mass index [BMI], and glucose tolerance, weight change, breast feeding, and months of contraceptive use). Weight gain also was independently associated with an increased risk of NIDDM; the rate ratio was 1.95 (95% CI 1.63-2.33) for each 10 lb (4.5 kg) gained during follow-up after adjustment for the additional pregnancy and the other potential risk factors.INTERPRETATION:The study showed that a single pregnancy, independent of the well-known effect of weight gain, accelerated the development of NIDDM in a group of women with a high prevalence of pancreatic beta-cell dysfunction. This finding implies that episodes of insulin resistance may contribute to the decline in beta-cell function that leads to NIDDM in many high-risk individuals.



Xiang AH. Diabetes Care 2010;33(2):396-401

Weight gain as factor associated with
declining β-cell compensation for insulin resistance        

in women with previous GDM
Hispanic women with GDM – Followed up for up to 5 years
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OBJECTIVE:To identify factors associated with declining beta-cell compensation for insulin resistance.RESEARCH DESIGN AND METHODS:In a cohort of Hispanic women with recent gestational diabetes mellitus, oral glucose tolerance tests (OGTTs), intravenous glucose tolerance tests (IVGTTs), and bioelectrical impedance measurements were performed at 15-month intervals for up to 5 years, or until fasting plasma glucose exceeded 140 mg/dl (7.8 mmol/l). Data were analyzed to identify predictors of declining beta-cell compensation for insulin resistance (the disposition index [DI]) and to examine the mechanism of weight gain and changes in circulating levels of selected adipokines and inflammatory markers on beta-cell compensation decline.RESULTS:A total of 60 nondiabetic women had a median of four sets of OGTT + IVGTT during a median follow-up of 52 months. Fourteen of the women developed diabetes. None of the baseline characteristics were significantly predictive of a decline in DI. There were significant univariate associations between declining DI and weight gain (specifically fat gain), declining adiponectin and rising C-reactive protein. Multivariate analysis showed that the weight gain was the most significant factor associated with declining DI. The amount of association between weight gain and declining DI was explained 31% by changes in adiponectin and C-reactive protein and 40% by changes in insulinresistance.CONCLUSIONS:These results identify weight gain as the strongest factor associated with declining beta-cell compensation for insulinresistance in Hispanic women at high risk for type 2 diabetes. Such effect may be mediated through at least two effects: alterations in adipokine levels and increasing insulin resistance.



Factors increasing incidence of  Diabetes                
after GDM

Lauenborg J. Diabetes Care 2004;27(5):1194-9

Long-term (>10 years) follow-up in 481 Danish women

*Adjusted for the other independent variables in the final model and follow-up length as a non-continuous variable.
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OBJECTIVE:To study the incidence of diabetes among women with previous diet-treated gestational diabetes mellitus (GDM) in the light of the general increasing incidence of overweight and diabetes and to identify risk factors for the development of diabetes.RESEARCH DESIGN AND METHODS:Women with diet-treated GDM during 1978-1985 (old cohort, n = 241, also followed up around 1990) or 1987-1996 (new cohort, n = 512) were examined in 2000-2002. Women were classified by a 2-h, 75-g oral glucose tolerance test according to the World Health Organization criteria or an intravenous glucagon test supplemented by measurement of GAD antibodies. Historical data from index-pregnancy and anthropometrical measurements were collected.RESULTS:A total of 481 (63.9%) women were examined (median 9.8 years [interquartile range 6.4-17.2]) after index pregnancy. Diabetes and impaired glucose tolerance (IGT)/impaired fasting glucose were present in 40.0 and 27.0% of women, respectively. In the new cohort, 40.9% had diabetes compared with 18.3% in the old cohort at the 1990 follow-up (P < 0.0005). Prepregnancy BMI was significantly higher in the new compared with the old cohort (26.0 [22.5-30.8] vs. 22.9 kg/m2 [20.2-28.0], P < 0.0005). Among others, new-cohort membership, prepregnancy overweight (BMI > or = 25 kg/m2), and IGT postpartum were identified as independent predictors of diabetes by multiple logistic regression analyses.CONCLUSIONS:The incidence of diabetes among Danish women with previous diet-treated GDM was very high and had more than doubled over a 10-year period. This seems to be due to a substantial increase in BMI in women with GDM.



Preeclampsia as a Risk Factor for Diabetes

Feig DS. PLoS Med 2013;10(4):e1001425

Population-based, retrospective cohort study for 1,010,068 pregnant women (April 1994 and March 2008)
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BACKGROUND:Women with preeclampsia (PEC) and gestational hypertension (GH) exhibit insulin resistance during pregnancy, independent of obesity and glucose intolerance. Our aim was to determine whether women with PEC or GH during pregnancy have an increased risk of developing diabetes after pregnancy, and whether the presence of PEC/GH in addition to gestational diabetes (GDM) increases the risk of future (postpartum) diabetes.METHODS AND FINDINGS:We performed a population-based, retrospective cohort study for 1,010,068 pregnant women who delivered in Ontario, Canada between April 1994 and March 2008. Women were categorized as having PEC alone (n=22,933), GH alone (n=27,605), GDM alone (n=30,852), GDM+PEC (n=1,476), GDM+GH (n=2,100), or none of these conditions (n=925,102). Our main outcome was a new diagnosis of diabetes postpartum in the following years, up until March 2011, based on new records in the Ontario Diabetes Database. The incidence rate of diabetes per 1,000 person-years was 6.47 for women with PEC and 5.26 for GH compared with 2.81 in women with neither of these conditions. In the multivariable analysis, both PEC alone (hazard ratio [HR]=2.08; 95% CI 1.97-2.19) and GH alone (HR=1.95; 95% CI 1.83-2.07) were risk factors for subsequent diabetes. Women with GDM alone were at elevated risk of developing diabetes postpartum (HR=12.77; 95% CI 12.44-13.10); however, the co-presence of PEC or GH in addition to GDM further elevated this risk (HR=15.75; 95% CI 14.52-17.07, and HR=18.49; 95% CI 17.12-19.96, respectively). Data on obesity were not available.CONCLUSIONS:Women with PEC/GH have a 2-fold increased risk of developing diabetes when followed up to 16.5 years after pregnancy, even in the absence of GDM. The presence of PEC/GH in the setting of GDM also raised the risk of diabetes significantly beyond that seen with GDM alone. A history of PEC/GH during pregnancy should alert clinicians to the need for preventative counseling and more vigilant screening for diabetes. 



Sedentary behaviors and risk of  progression                
from GDM to type 2 diabetes

– The Nurses’ Health Study -
4554 women with prior GDM followed up from 1991 to 2005 

Bao W. JAMA Intern Med 2014;174(7):1047-55
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MPORTANCE:Women with a history of gestational diabetes mellitus (GDM) are at substantially increased risk of type 2 diabetes mellitus (T2DM). The identification of important modifiable factors could help prevent T2DM in this high-risk population.OBJECTIVE:To examine the role of physical activity and television watching and other sedentary behaviors, and changes in these behaviors in the progression from GDM to T2DM.DESIGN, SETTING, AND PARTICIPANTS:Prospective cohort study of 4554 women from the Nurses' Health Study II who had a history of GDM, as part of the ongoing Diabetes & Women's Health Study. These women were followed up from 1991 to 2007.EXPOSURES:Physical activity and television watching and other sedentary behaviors were assessed in 1991, 1997, 2001, and 2005.MAIN OUTCOMES AND MEASURE:Incident T2DM identified through self-report and confirmed by supplemental questionnaires.RESULTS:We documented 635 incident T2DM cases during 59,287 person-years of follow-up. Each 5-metabolic equivalent hours per week (MET-h/wk) increment of total physical activity, which is equivalent to 100 minutes per week of moderate-intensity physical activity, was related to a 9% lower risk of T2DM (adjusted relative risk [RR], 0.91; 95% CI, 0.88-0.94); this inverse association remained significant after additional adjustment for body mass index (BMI). Moreover, an increase in physical activity was associated with a lower risk of developing T2DM. Compared with women who maintained their total physical activity levels, women who increased their total physical activity levels by 7.5 MET-h/wk or more (equivalent to 150 minutes per week of moderate-intensity physical activity) had a 47% lower risk of T2DM (RR, 0.53; 95% CI, 0.38-0.75); the association remained significant after additional adjustment for BMI. The multivariable adjusted RRs (95% CIs) for T2DM associated with television watching of 0 to 5, 6 to 10, 11 to 20, and 20 or more hours per week were 1 (reference), 1.28 (1.04-1.59), 1.41 (1.11-1.79), and 1.77 (1.28-2.45), respectively (P value for trend <.001); additional adjustment for BMI attenuated the association.CONCLUSIONS AND RELEVANCE:Increasing physical activity may lower the risk of progression from GDM to T2DM. These findings suggest a hopeful message to women with a history of GDM, although they are at exceptionally high risk for T2DM, promoting an active lifestyle may lower the risk.



Physical activity and risk of  progression                          
from GDM to type 2 diabetes

– The Nurses’ Health Study -
4554 women with prior GDM followed up from 1991 to 2005 

Bao W. JAMA Intern Med 2014;174(7):1047-55
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MPORTANCE:Women with a history of gestational diabetes mellitus (GDM) are at substantially increased risk of type 2 diabetes mellitus (T2DM). The identification of important modifiable factors could help prevent T2DM in this high-risk population.OBJECTIVE:To examine the role of physical activity and television watching and other sedentary behaviors, and changes in these behaviors in the progression from GDM to T2DM.DESIGN, SETTING, AND PARTICIPANTS:Prospective cohort study of 4554 women from the Nurses' Health Study II who had a history of GDM, as part of the ongoing Diabetes & Women's Health Study. These women were followed up from 1991 to 2007.EXPOSURES:Physical activity and television watching and other sedentary behaviors were assessed in 1991, 1997, 2001, and 2005.MAIN OUTCOMES AND MEASURE:Incident T2DM identified through self-report and confirmed by supplemental questionnaires.RESULTS:We documented 635 incident T2DM cases during 59,287 person-years of follow-up. Each 5-metabolic equivalent hours per week (MET-h/wk) increment of total physical activity, which is equivalent to 100 minutes per week of moderate-intensity physical activity, was related to a 9% lower risk of T2DM (adjusted relative risk [RR], 0.91; 95% CI, 0.88-0.94); this inverse association remained significant after additional adjustment for body mass index (BMI). Moreover, an increase in physical activity was associated with a lower risk of developing T2DM. Compared with women who maintained their total physical activity levels, women who increased their total physical activity levels by 7.5 MET-h/wk or more (equivalent to 150 minutes per week of moderate-intensity physical activity) had a 47% lower risk of T2DM (RR, 0.53; 95% CI, 0.38-0.75); the association remained significant after additional adjustment for BMI. The multivariable adjusted RRs (95% CIs) for T2DM associated with television watching of 0 to 5, 6 to 10, 11 to 20, and 20 or more hours per week were 1 (reference), 1.28 (1.04-1.59), 1.41 (1.11-1.79), and 1.77 (1.28-2.45), respectively (P value for trend <.001); additional adjustment for BMI attenuated the association.CONCLUSIONS AND RELEVANCE:Increasing physical activity may lower the risk of progression from GDM to T2DM. These findings suggest a hopeful message to women with a history of GDM, although they are at exceptionally high risk for T2DM, promoting an active lifestyle may lower the risk.



Physical activity, sedentary behaviors and risk of  
progression from GDM to type 2 diabetes

– The Nurses’ Health Study -
4554 women with prior GDM followed up from 1991 to 2005 

Bao W. JAMA Intern Med 2014;174(7):1047-55

Diapositiva preparata da CRISTINA BIANCHI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it

Relatore
Note di presentazione
MPORTANCE:Women with a history of gestational diabetes mellitus (GDM) are at substantially increased risk of type 2 diabetes mellitus (T2DM). The identification of important modifiable factors could help prevent T2DM in this high-risk population.OBJECTIVE:To examine the role of physical activity and television watching and other sedentary behaviors, and changes in these behaviors in the progression from GDM to T2DM.DESIGN, SETTING, AND PARTICIPANTS:Prospective cohort study of 4554 women from the Nurses' Health Study II who had a history of GDM, as part of the ongoing Diabetes & Women's Health Study. These women were followed up from 1991 to 2007.EXPOSURES:Physical activity and television watching and other sedentary behaviors were assessed in 1991, 1997, 2001, and 2005.MAIN OUTCOMES AND MEASURE:Incident T2DM identified through self-report and confirmed by supplemental questionnaires.RESULTS:We documented 635 incident T2DM cases during 59,287 person-years of follow-up. Each 5-metabolic equivalent hours per week (MET-h/wk) increment of total physical activity, which is equivalent to 100 minutes per week of moderate-intensity physical activity, was related to a 9% lower risk of T2DM (adjusted relative risk [RR], 0.91; 95% CI, 0.88-0.94); this inverse association remained significant after additional adjustment for body mass index (BMI). Moreover, an increase in physical activity was associated with a lower risk of developing T2DM. Compared with women who maintained their total physical activity levels, women who increased their total physical activity levels by 7.5 MET-h/wk or more (equivalent to 150 minutes per week of moderate-intensity physical activity) had a 47% lower risk of T2DM (RR, 0.53; 95% CI, 0.38-0.75); the association remained significant after additional adjustment for BMI. The multivariable adjusted RRs (95% CIs) for T2DM associated with television watching of 0 to 5, 6 to 10, 11 to 20, and 20 or more hours per week were 1 (reference), 1.28 (1.04-1.59), 1.41 (1.11-1.79), and 1.77 (1.28-2.45), respectively (P value for trend <.001); additional adjustment for BMI attenuated the association.CONCLUSIONS AND RELEVANCE:Increasing physical activity may lower the risk of progression from GDM to T2DM. These findings suggest a hopeful message to women with a history of GDM, although they are at exceptionally high risk for T2DM, promoting an active lifestyle may lower the risk.



Healthful dietary patterns and type 2 diabetes risk 
among women with a history of  GDM 

– The Nurses’ Health Study -

Tobias DK. Arch Intern Med 2012; 172(20): 1566–1572

4430 women with prior GDM followed up from 1991 to 2005 
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BACKGROUND:Type 2 diabetes mellitus (T2DM) has reached epidemic proportions. Women with gestational diabetes mellitus (GDM) are at high risk for T2DM after pregnancy. Adherence to healthful dietary patterns has been inversely associated with T2DM in the general population; however, whether these dietary patterns are associated with progression to T2DM among a susceptible population is unknown.METHODS:Four thousand four hundred thirteen participants from the Nurses' Health Study II cohort with prior GDM were followed up from 1991 to 2005. We derived the alternate Mediterranean diet (aMED), Dietary Approaches to Stop Hypertension (DASH), and alternate Healthy Eating Index (aHEI) dietary pattern adherence scores from a post-GDM validated food-frequency questionnaire, with cumulative average updating every 4 years. Multivariable Cox proportional hazards models estimated the relative risk (hazard ratios) and 95% confidence intervals.RESULTS:We observed 491 cases of incident T2DM during 52 743 person-years. All 3 patterns were inversely associated with T2DM riskwith adjustment for age, total calorie intake, age at first birth, parity, ethnicity, parental diabetes, oral contraceptive use, menopause, and smoking. When we compared participants with the highest adherence (quartile 4) vs lowest (quartile 1), the aMED pattern was associated with 40% lower risk of T2DM (hazard ratio, 0.60 [95% CI, 0.44-0.82; P=.002]); the DASH pattern, with 46% lower risk (0.54 [0.39-0.73; P.001]); and the aHEI pattern, with 57% lower risk (0.43 [0.31-0.59; P.001]). Adjustment for body mass index moderately attenuated these findings.CONCLUSIONS:Adherence to healthful dietary patterns is associated with lower T2DM risk among women with a history of GDM. The inverse associations are partly mediated by body mass index.



Protective effect of  lactation on the development of  
type 2 diabetes in women with a history of  GDM 

Ziegler AG. Diabetes 2012;61(12):3167-71

304 women with prior GDM
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Women with gestational diabetes mellitus (GDM) have a high risk of developing postpartum type 2 diabetes. Strategies to prevent postpartum type 2 diabetes are important to reduce the epidemic of diabetes and its societal impact. Breastfeeding was reported to improve early postpartum glucose tolerance and reduce the subsequent risk of type 2 diabetes. To investigate whether breastfeeding influences short- and long-term postpartum diabetes outcomes, women with GDM (n = 304) participating in the prospective German GDM study were followed from delivery for up to 19 years postpartum for diabetes development. All participants were recruited between 1989 and 1999. Postpartum diabetes developed in 147 women and was dependent on the treatment received during pregnancy (insulin vs. diet), BMI, and presence/absence of islet autoantibodies. Among islet autoantibody-negative women, breastfeeding was associated with median time to diabetes of 12.3 years compared with 2.3 years in women who did not breastfeed. The lowest postpartum diabetes risk was observed in women who breastfed for >3 months. On the basis of these results, we recommend that breastfeeding should be encouraged among these women because it offers a safe and feasible low-cost intervention to reduce the risk of subsequent diabetes in this high-risk population.



GDM and the incidence of  Type 2 Diabetes

Kim C. Diabetes Care 2002; 25:1862–1868

28 studies published between January 1965 and August 2001
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OBJECTIVE— To examine factors associated with variation in the risk for type 2 diabetes in women with prior gestational diabetes mellitus (GDM).RESEARCH DESIGNANDMETHODS— We conducted a systematic literature review of articles published between January 1965 and August 2001, in which subjects underwent testing for GDM and then testing for type 2 diabetes after delivery. We abstracted diagnostic criteria for GDM and type 2 diabetes, cumulative incidence of type 2 diabetes, and factors that predicted incidence of type 2 diabetes.RESULTS— A total of 28 studies were examined. After the index pregnancy, the cumulative incidence of diabetes ranged from 2.6% to over 70% in studies that examined women 6 weeks postpartum to 28 years postpartum. Differences in rates of progression between ethnic groups was reduced by adjustment for various lengths of follow-up and testing rates, so that women appeared to progress to type 2 diabetes at similar rates after a diagnosis of GDM. Cumulative incidence of type 2 diabetes increased markedly in the first 5 years after delivery and appeared to plateau after 10 years. An elevated fasting glucose level during pregnancy was the risk factor most commonly associated with future risk of type 2 diabetes.CONCLUSIONS— Conversion of GDM to type 2 diabetes varies with the length of follow-up and cohort retention. Adjustment for these differences reveals rapid increases in the cumulative incidence occurring in the first 5 years after delivery for different racial groups. Targeting women with elevated fasting glucose levels during pregnancy may prove to have the greatest effect for the effort required.



GDM and persistence of  post-partum            
Impaired Glucose Regulation

Bianchi C. Personal data 2017

523 womens with previous GDM evaluated 8-10 weeks post-partum 
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Bianchi C. Personal data 2017

523 women with previous GDM evaluated 8-10 weeks post-partum 
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Bianchi C. Personal data 2017

523 women with previous GDM evaluated 8-10 weeks post-partum 

GDM and persistence of  post-partum            
Impaired Glucose Regulation

OR 95%CI

Age 1.047 0.992-1.106

pp-Over weight 2.309 0.787-6.777

pp-Obesity 5.430 1.074-27.460

Follow-up- Over weight 0.772 0.269-2.218

Follow-up-Obesity 0.487 0.098-2.433
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Post partum glucose status                                                    
in women with and without a history of  GDM                                                              

- ATLANTIC DIP Study -

O'Reilly MW. Eur J Endocrinol 2011;165(6):953-9

300 women with previous GDM and 200 women with NGT, screened 12 weeks post partum

aAccording to IADPSG criteria

IGR 
23.5%
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OBJECTIVE:Gestational diabetes (GDM) is associated with adverse fetal and maternal outcomes, and identifies women at risk of future type 2 diabetes mellitus (T2DM). Breast-feeding may improve post partum maternal glucose tolerance. Our objective was to identify the prevalence of post partum dysglycemia after GDM, to delineate associated factors and to examine the effect of lactation on post partum glucose tolerance.DESIGN:We compared post partum 75 g oral glucose tolerance test (OGTT) results from 300 women with GDM and 220 controls with normal gestational glucose tolerance (NGT) in five regional centers. Breast-feeding data was collected at time of OGTT. Methods Post partum OGTT results were classified as normal (fasting plasma glucose (FPG) <5.6 mmol/l, 2 h <7.8 mmol/l) and abnormal (impaired fasting glucose (IFG), FPG 5.6-6.9 mmol/l; impaired glucose tolerance (IGT), 2 h glucose 7.8-11 mmol/l; IFG+IGT; T2DM, FPG ≥7 mmol/l±2 h glucose ≥11.1 mmol/l). Binary logistic regression was used to identify factors predictive of persistent hyperglycemia.RESULTS:520 women were tested; six (2.7%) with NGT in pregnancy had post partum dysglycemia compared with 57 (19%) with GDM in index pregnancy (P<0.001). Non-European ethnicity (odds ratio (OR) 3.40; 95% confidence interval (CI) 1.45-8.02, P=0.005), family history of T2DM (OR 2.14; 95% CI 1.06-4.32, P=0.034), and gestational insulin use (OR 2.62; 95% CI 1.17-5.87, P=0.019) were associated with persistent dysglycemia. The prevalence of persistent hyperglycemia was significantly lower in women who breast-fed vs bottle-fed post partum (8.2 vs 18.4%, P<0.001).CONCLUSIONS:Non-European ethnicity, gestational insulin use, family history of T2DM, and elevated body mass index were associated with persistent dysglycemia after GDM. Breast-feeding may confer beneficial metabolic effects after GDM and should be encouraged.



Breast-feeding and post-partum abnormal glucose 
tolerance in women with a history of  GDM                          

- ATLANTIC DIP Study -

O'Reilly MW. Eur J Endocrinol 2011;165(6):953-9

300 women with previous GDM and 200 women with NGT, screened 12 weeks post partum

Maternal predictors of  persistent post partum dysglycemia
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OBJECTIVE:Gestational diabetes (GDM) is associated with adverse fetal and maternal outcomes, and identifies women at risk of future type 2 diabetes mellitus (T2DM). Breast-feeding may improve post partum maternal glucose tolerance. Our objective was to identify the prevalence of post partum dysglycemia after GDM, to delineate associated factors and to examine the effect of lactation on post partum glucose tolerance.DESIGN:We compared post partum 75 g oral glucose tolerance test (OGTT) results from 300 women with GDM and 220 controls with normal gestational glucose tolerance (NGT) in five regional centers. Breast-feeding data was collected at time of OGTT. Methods Post partum OGTT results were classified as normal (fasting plasma glucose (FPG) <5.6 mmol/l, 2 h <7.8 mmol/l) and abnormal (impaired fasting glucose (IFG), FPG 5.6-6.9 mmol/l; impaired glucose tolerance (IGT), 2 h glucose 7.8-11 mmol/l; IFG+IGT; T2DM, FPG ≥7 mmol/l±2 h glucose ≥11.1 mmol/l). Binary logistic regression was used to identify factors predictive of persistent hyperglycemia.RESULTS:520 women were tested; six (2.7%) with NGT in pregnancy had post partum dysglycemia compared with 57 (19%) with GDM in index pregnancy (P<0.001). Non-European ethnicity (odds ratio (OR) 3.40; 95% confidence interval (CI) 1.45-8.02, P=0.005), family history of T2DM (OR 2.14; 95% CI 1.06-4.32, P=0.034), and gestational insulin use (OR 2.62; 95% CI 1.17-5.87, P=0.019) were associated with persistent dysglycemia. The prevalence of persistent hyperglycemia was significantly lower in women who breast-fed vs bottle-fed post partum (8.2 vs 18.4%, P<0.001).CONCLUSIONS:Non-European ethnicity, gestational insulin use, family history of T2DM, and elevated body mass index were associated with persistent dysglycemia after GDM. Breast-feeding may confer beneficial metabolic effects after GDM and should be encouraged.
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Lactation intensity and postpartum maternal glucose 

tolerance in women with a previous GDM
- The SWIFT cohort -

Gunderson EP. Diabetes Care 2012;35(1):50-6

522 women with prior GDM, screened at 6-9 weeks after pregnancy 

Diabetes Prediabetes NGT 
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OBJECTIVE:To examine the association between breastfeeding intensity in relation to maternal blood glucose and insulin and glucose intolerance based on the postpartum 2-h 75-g oral glucose tolerance test (OGTT) results at 6-9 weeks after a pregnancy with gestational diabetes mellitus (GDM).RESEARCH DESIGN AND METHODS:We selected 522 participants enrolled into the Study of Women, Infant Feeding, and Type 2 Diabetes(SWIFT), a prospective observational cohort study of Kaiser Permanente Northern California members diagnosed with GDM using the 3-h 100-g OGTT by the Carpenter and Coustan criteria. Women were classified as normal, prediabetes, or diabetes according to American Diabetes Association criteria based on the postpartum 2-h 75-g OGTT results.RESULTS:Compared with exclusive or mostly formula feeding (>17 oz formula per 24 h), exclusive breastfeeding and mostly breastfeeding (≤6 oz formula per 24 h) groups, respectively, had lower adjusted mean (95% CI) group differences in fasting plasma glucose (mg/dL) of -4.3 (-7.4 to -1.3) and -5.0 (-8.5 to -1.4), in fasting insulin (μU/mL) of -6.3 (-10.1 to -2.4) and -7.5 (-11.9 to -3.0), and in 2-h insulin of -21.4 (-41.0 to -1.7) and -36.5 (-59.3 to -13.7) (all P < 0.05). Exclusive or mostly breastfeeding groups had lower prevalence of diabetes or prediabetes (P = 0.02).CONCLUSIONS:Higher intensity of lactation was associated with improved fasting glucose and lower insulin levels at 6-9 weeks' postpartum. Lactation may have favorable effects on glucose metabolism and insulin sensitivity that may reduce diabetes risk after GDM pregnancy.



Predictors of  postpartum diabetes

Pastore I. Endocrine. 2017
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C-reactive protein and metabolic syndrome in
women with previous GDM

Di Cianni G. Diabetes Metab Res Rev 2007; 23: 135–140
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Background This study evaluates the presence of metabolic syndrome (MS)and its association with C-reactive protein (CRP) and other cardiovascular(CV) risk factors, in a sample of women with and without previous GestationalDiabetes (pGDM).Methods One hundred and sixty-six women with pGDM and 98 women(controls) with uncomplicated pregnancy were studied 16 months afterdelivery. In all women, plasma glucose, insulin, lipid profile, serum uricacid, C-reactive protein, fibrinogen and homocysteine were measured. MSwas defined according to NCEP ATPIII criteria.Results MS was identified in 15 pGDM women (9%) versus 1 control (1%)(p < 0.001). The more frequent metabolic traits were abdominal obesity(36% vs 17%) and low HDL-cholesterol (34% vs 17% in pGDM women andcontrols, respectively; all p < 0.01). HOMA-R, LDL-cholesterol, fibrinogen,serum uric acid and CRP resulted significantly higher in pGDM women withMS as compared to those without MS after adjustment for BMI.In women with no criteria for MS, only CRP levels were found to be higherin pGDM women compared to controls (p < 0.05). Seventeen percent ofpGDM women with no criteria for MS had CRP levels ≥1 mg/L (all controlsshowed CRP levels <1 mg/L).After a stepwise regression analysis, CRP levels were independentlycorrelated to HOMA-R (r2 = 0.27, p < 0.001) and fibrinogen (r2 = 0.30,p < 0.001).Conclusions In our population, MS occurs in a sizable proportion of pGDMwomen and is associated with increased levels of CRP, fibrinogen, uric acidand LDL-cholesterol. Moreover, higher levels of CRP, a marker of chroniclow-grade inflammation, are present in a subset of women with pGDM,independently of MS.



Cardiovascular risk factors and metabolic syndrome                                      
in women with previous GDM

- ATLANTIC DIP Study -

Noctor E. Acta Diabetol 2015; 52:153–160

265 women with previous GDM and 378 women with NGT by IADPSG criteria 
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Note di presentazione
Women with previous gestational diabetes (GDM) are a high-risk group for future development of diabetes, metabolic syndrome, and cardiovascular disease. The new International Association of Diabetes in Pregnancy Study Groups (IADPSG) criteria significantly increase the number of women diagnosed with GDM. The long-term metabolic outcome in these women is unknown.We set out to determine the prevalence of metabolic syndrome, using adult treatment panel-III criteria; and insulin resistance, using HOMA2-IR, in white European women with previous GDM. Using a cohort design, we invited women meeting IADPSG GDM criteria across four Irish antenatal centres between 2007 and 2010 to participate.265 women with previous values meeting IADPSG criteria for GDM participated (44 % of the population eligible for participation). Mean age was 36.7 years (SD 5.0). These women were compared with a randomly selected control group of 378 women (mean age 37.6 years, SD 5.1) known to have normal glucose tolerance (NGT) in pregnancy during the same period. A total of 25.3 % of women with previous IADPSG-defined GDM met metabolic syndrome criteria, compared to 6.6 % of women with NGT [at 2.6 (SD 1.0) vs. 3.3 years (SD 0.7) post-partum]. The prevalence of HOMA2-IR [1.8 was higher in women with previous IADPSG-defined GDM (33.6 vs. 9.1 % with NGT, p\0.001). Women with previous GDM by IADPSG criteria demonstrate a greater than threefold prevalence of metabolic syndrome compared to women with NGT in pregnancy. Efforts to prevent projected long-term consequences of this should focus on interventions both in the preconception and post-partum periods.



Early subclinical atherosclerosis in
women with previous GDM

Volpe L. Diabetes Care 2008; 31: e32 

28 women with and 24 without pGDM 2 years after delivery
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To determine if women with previous gestational diabetes mellitus (pGDM), a population at high risk for type 2 diabetes and metabolic syndrome (1), have signs of subclinical atherosclerosis, we measured carotid intimal-medial thickness (IMT) and multiple cardiovascular risk factors in 28 women with and 24 without pGDM (control group) 2 years after delivery. A 75-g 2-h oral glucose tolerance test was performed for assessment of glucose tolerance, area under the glucose curve (AUCgluc), insulin sensitivity index, homeostasis model assessment of insulin resistance (HOMA-IR), lipid profile, oxidized LDL (oxLDL), C-reactive protein (CRP), adiponectin, and fibrinogen. Family history, anthropometric parameters, and blood pressure were recorded. IMT was measured at four segments of the left and right common carotid artery and bulb level mean IMT values were calculated with the upper limit of normal set at 1.0 mm.Positive family history of type 2 diabetes and cardiovascular disease were more frequent in subjects with pGDM than in control subjects (all P<0.05). Subjects with pGDM were older (38.1 4.1 vs. 34.2  3.2 years) and had larger waist circumference (86.9  9.7 vs. 79.6  9.7 cm) and higher systolic (110.4  12.7 vs. 103.7  8.3 mmHg) and diastolic blood pressure (71.9  8.1vs. 66.6  5.6 mmHg) (all P  0.01) but had similar BMI (25.7  8.9 vs. 23  3.4 kg/m2). Only four women (three control, one with pGDM) were currently smoking. Based on the oral glucose tolerance test, nine women with pGDM had impaired glucose tolerance and/or impaired fasting glucose and all control subjects had normal glucose tolerance. Fasting plasma glucose (84.3  9.6 vs. 79.5  4.3 mg/ dl), AUCgluc (873.5  147.4 vs. 690.6  114.4 mg/dl/min), and HOMA-IR (1.9  1.08 vs. 1.39  0.7) were all greater in subjects with pGDM (P  0.05 or less), while insulin sensitivity index (6.44 vs. 11.7  10, P  0.01) and adiponectin concentrations (3.541.7 vs. 4.711.8 g/ml, P  0.04) were lower. Serum triglycerides (91.28  67 vs. 62.7  21 mg/dl), oxLDL (58.54  15 vs. 44.06  9.8 units/l), fibrinogen (356.7  69 vs. 298.4  60 mg/dl), and CRP (1.7  1.7. vs. 0.8  0.92 mg/l) were all increased in subjects with pGDM (P  0.05). Mean common carotid IMT (CCIMT) was higher in subjects with pGDM than in control subjects (0.570.058 vs. 0.51  0.051 mm, P  0.01); no difference was observed at bulb level. On simple regression analysis, CC-IMT was related with age, BMI, waist circumference, systolic and diastolic blood pressure, HOMA-IR, AUCgluc, oxLDL, and CRP and inversely related with adiponectin. However, when these variables were introduced in a multiple regression analysis, only oxLDL remained significantly associated with CC-IMT. In conclusion, the increased carotid IMT, a marker of preclinical atherosclerosis (2), shows that young women with pGDM have an early sign of vessel involvement, although within the upper limit of normal. These alterations were present in spite of the fact that no woman had diabetes, only one met the criteria for metabolic syndrome, and no difference was apparent in BMI between the two groups. Although increased IMT can be supported by multiple metabolic alterations, interestingly, on multiple regression analysis, only the levels of oxLDL remained independent predictors.
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Note di presentazione
IMPORTANCE:Previous studies identify gestational diabetes (GD) as a risk factor for intermediate markers of cardiovascular disease (CVD) risk; however, few are prospective, evaluate hard CVD end points, or account for shared risk factors including body weight and lifestyle.OBJECTIVE:To prospectively evaluate history of GD in relation to incident CVD risk.DESIGN, SETTING, AND PARTICIPANTS:The Nurses' Health Study II (NHS II) is an observational cohort study of US female nurses established in 1989, with ongoing follow-up. Biennial questionnaires updated behavioral characteristics, health outcomes, and lifestyle factors. Multivariable Cox models estimated the hazard ratio (HR) and 95% CI for CVD risk. We included 89 479 women who reported at least 1 pregnancy and were free of CVD and cancer at baseline. Follow-up through May 31, 2015, was complete for more than 90% of eligible participants.EXPOSURES:History of GD was self-reported at baseline (1989) via questionnaire and updated every 2 years.MAIN OUTCOMES AND MEASURES:We observed 1161 incident self-reported nonfatal or fatal myocardial infarction or stroke, confirmed via medical records.RESULTS:Participants had a mean (SD) age of 34.9 (4.7) years. Adjusting for age, prepregnancy body mass index, and other covariates, GD vs no GD was associated with subsequent CVD (HR, 1.43; 95% CI, 1.12-1.81). Additional adjustment for weight gain since pregnancy and updated lifestyle factors attenuated the association (HR, 1.29; 95% CI, 1.01-1.65). Classifying GD by progression to T2D in relation to CVD risk indicated a positive association for GD with progression to T2D vs no GD or T2D (HR, 4.02; 95% CI, 1.94-8.31), and an attenuated relationship for GD only (HR, 1.30; 95% CI, 0.99-1.71).CONCLUSIONS AND RELEVANCE:Gestational diabetes was positively associated with CVD later in life, although the absolute rate of CVD in this younger cohort of predominantly white women was low. This relationship is possibly mediated in part by subsequent weight gain and lack of healthy lifestyle.
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Note di presentazione
IMPORTANCE:Previous studies identify gestational diabetes (GD) as a risk factor for intermediate markers of cardiovascular disease (CVD) risk; however, few are prospective, evaluate hard CVD end points, or account for shared risk factors including body weight and lifestyle.OBJECTIVE:To prospectively evaluate history of GD in relation to incident CVD risk.DESIGN, SETTING, AND PARTICIPANTS:The Nurses' Health Study II (NHS II) is an observational cohort study of US female nurses established in 1989, with ongoing follow-up. Biennial questionnaires updated behavioral characteristics, health outcomes, and lifestyle factors. Multivariable Cox models estimated the hazard ratio (HR) and 95% CI for CVD risk. We included 89 479 women who reported at least 1 pregnancy and were free of CVD and cancer at baseline. Follow-up through May 31, 2015, was complete for more than 90% of eligible participants.EXPOSURES:History of GD was self-reported at baseline (1989) via questionnaire and updated every 2 years.MAIN OUTCOMES AND MEASURES:We observed 1161 incident self-reported nonfatal or fatal myocardial infarction or stroke, confirmed via medical records.RESULTS:Participants had a mean (SD) age of 34.9 (4.7) years. Adjusting for age, prepregnancy body mass index, and other covariates, GD vs no GD was associated with subsequent CVD (HR, 1.43; 95% CI, 1.12-1.81). Additional adjustment for weight gain since pregnancy and updated lifestyle factors attenuated the association (HR, 1.29; 95% CI, 1.01-1.65). Classifying GD by progression to T2D in relation to CVD risk indicated a positive association for GD with progression to T2D vs no GD or T2D (HR, 4.02; 95% CI, 1.94-8.31), and an attenuated relationship for GD only (HR, 1.30; 95% CI, 0.99-1.71).CONCLUSIONS AND RELEVANCE:Gestational diabetes was positively associated with CVD later in life, although the absolute rate of CVD in this younger cohort of predominantly white women was low. This relationship is possibly mediated in part by subsequent weight gain and lack of healthy lifestyle.
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in women with previous GDM

Pedersen ALW.. Primary Care Diabetes 2017
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tObjectives: Women with previous gestational diabetes (GDM) have a seven times higher riskof developing type 2 diabetes (T2DM) than women without. We aimed to review the evidenceof effective behavioural interventions seeking to prevent T2DM in this high-risk group.Methods: A systematic review of RCTs in several databases in March 2016.Results: No specific intervention or intervention components were found superior. Thepooled effect on diabetes incidence (four trials) was estimated to: −5.02 per 100 (95% CI:−9.24; −0.80).Conclusions: This study indicates that intervention is superior to no intervention in preven-tion of T2DM among women with previous GDM.



Lifestyle intervention and Metformin to prevent/delay 
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- The Diabetes Prevention Program Outcomes Study -

Ratner RE. J Clin Endocrinol Metab 2008;93(12):4774-9
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Context: A past history of gestational diabetes mellitus (GDM) confers a very high risk of postpartum development of diabetes, particularly type 2 diabetes.Objective: The Diabetes Prevention Program (DPP) sought to identify individuals with impaired glucose tolerance (IGT) and intervene in an effort to prevent or delay their progression to diabetes. This analysis examined the differences between women enrolled in DPP with and without a reported history of GDM.Design: The DPP was a randomized, controlled clinical trial.Setting: The study was a multicenter, National Institutes of Health-sponsored trial carried out at 27 centers including academic and Indian Health Services sites.Patients: A total of 2190 women were randomized into the DPP and provided information for past history of GDM. This analysis addressed the differences between those 350 women providing a past history of GDM and those 1416 women with a previous live birth but no history of GDM.Interventions: Subjects were randomized to either standard lifestyle and placebo or metformin therapy or to an intensive lifestyle intervention.Main Outcomes: The primary outcome was the time to development of diabetes ascertained by semiannual fasting plasma glucose and annual oral glucose tolerance testing. Assessments of insulin secretion and insulin sensitivity were also performed.Results: Whereas entering the study with similar glucose levels, women with a history of GDM randomized to placebo had a crude incidence rate of diabetes 71% higher than that of women without such a history. Among women reporting a history of GDM, both intensive lifestyle and metformin therapy reduced the incidence of diabetes by approximately 50% compared with the placebo group, whereas this reduction was 49 and 14%, respectively in parous women without GDM. These data suggest that metformin may be more effective in women with a GDM history as compared with those without.Conclusions: Progression to diabetes is more common in women with a history of GDM compared with those without GDM history despite equivalent degrees of IGT at baseline. Both intensive lifestyle and metformin are highly effective in delaying or preventing diabetes in women with IGT and a history of GDM.



Lifestyle intervention and Metformin to prevent/delay 
diabetes in women with previous GDM

- The Diabetes Prevention Program Outcomes Study: 10-year follow-up -
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CONTEXT:Gestational diabetes (GDM) confers a high risk of type 2 diabetes. In the Diabetes Prevention Program (DPP), intensive lifestyle (ILS) and metformin prevented or delayed diabetes in women with a history of GDM.OBJECTIVE:The objective of the study was to evaluate the impact of ILS and metformin intervention over 10 years in women with and without a history of GDM in the DPP/Diabetes Prevention Program Outcomes Study.DESIGN:This was a randomized controlled clinical trial with an observational follow-up.SETTING:The study was conducted at 27 clinical centers.PARTICIPANTS:Three hundred fifty women with a history of GDM and 1416 women with previous live births but no history of GDM participated in the study. The participants had an elevated body mass index and fasting glucose and impaired glucose tolerance at study entry.INTERVENTIONS:Interventions included placebo, ILS, or metformin.OUTCOMES MEASURE:Outcomes measure was diabetes mellitus.RESULTS:Over 10 years, women with a history of GDM assigned to placebo had a 48% higher risk of developing diabetes compared with women without a history of GDM. In women with a history of GDM, ILS and metformin reduced progression to diabetes compared with placebo by 35% and 40%, respectively. Among women without a history of GDM, ILS reduced the progression to diabetes by 30%, and metformin did not reduce the progression to diabetes.CONCLUSIONS:Women with a history of GDM are at an increased risk of developing diabetes. In women with a history of GDM in the DPP/Diabetes Prevention Program Outcomes Study, both lifestyle and metformin were highly effective in reducing progression to diabetes during a 10-year follow-up period. Among women without a history of GDM, lifestyle but not metformin reduced progression to diabetes.
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 How perform and implement post-partum follow-up in women with
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In women with a history of GDM, both lifestyle and metformin were
highly effective in reducing progression to diabetes, for which follow-up
screening is important.
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ADA 2017: The recommendation to test women with gestational diabetes mellitus for persistent diabetes was changed from 6–12 weeks’ postpartum to 4–12 weeks’ postpartum to allow the test to be scheduled just before the standard 6-week postpartum obstetrical checkup so that the results can be discussed with the patient at that time of the visit or to allow the test to be rescheduled at the visit if the patient did not get the test.



Early versus 6–12 week postpartum OGTT
for women with GDM

Carter EB. J Perinatol. 2017 ; Dinglas C. Am J Perinatol 2017

OGTT between postpartum days 2-4 and again 6-12 weeks postpartum

The early OGTT was completed by 100% of  subjects, whereas 31 of  58 (53%) women 
returned to complete the routine OGTT at 6– 12 week postpartum.

The early OGTT was completed by 100% 
of  subjects, whereas 35 of  80 (44%) 

women returned to complete the routine 
OGTT at 6– 12 week postpartum.
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OBJECTIVE:The objective of this study is to estimate the accuracy of early oral glucose tolerance testing (GTT), to predict impaired glucose tolerance.STUDY DESIGN:This was a prospective cohort study. Women received an early 75 g 2 h GTT between postpartum days 2-4 and again 6-12 weeks postpartum. The ability of the early GTT to accurately detect impaired glucose tolerance and diabetes was assessed by calculating sensitivity, specificity, positive predictive value (PPV) and negative predictive values (NPVs). The routine 6-12-week postpartum GTT was considered the gold standard.RESULTS:The early GTT was completed by 100% of subjects, whereas only 31 of 58 (53%) women returned to complete the 6-12-week postpartum GTT. The early GTT had modest sensitivity for impaired glucose tolerance (62.5%) and overt diabetes (50%). However, it had excellent specificity (100%), PPV (100%) and NPV (96.7%) for diabetes. The NPV for impaired glucose tolerance with the early GTT was 80%.CONCLUSION:Rates of 6-12 week postpartum GTT completion among patients with gestational diabetes is poor. Appropriate postpartum management may improve by using the early GTT as a screening test.Objective Due to poor adherence for glucose testing at 6- to 12-week postpartum among women with gestational diabetes, we sought to determine whether a 2-hour glucose tolerance test (GTT) during postpartum hospitalization is predictive of 6- to 12-week postpartum glucose testing.Study Design An institutional review board–approved prospective cohort study was performed over 3 years. Patients underwent an inpatient fasting 75-g, 2-hour GTT on either postpartum days 2 through 4 and instructed to follow up in 6- to 12-weeks for postpartum glucose testing. Sensitivity, specificity, positive predictive value (PPV), and negative predictive values (NPV) of the immediate GTT to predict abnormal 6- to 12-week postpartum glucose testing were determined.Results 80 women enrolled in the study completed the immediate GTT; of these, only 35 (44%) underwent 6- to 12-week postpartum glucose testing. The sensitivity, specificity,PPV, and NPV of the immediate GTT were 100, 42.8, 30.4, and 100%, respectively. Conclusion More than 50% of our study patients did not undergo recommended postpartum glucose testing, coinciding with similar poor follow-up reported in the literature. With a high NPV and high sensitivity, a negative immediate GTT may obviate the need for the 6- to 12-week GTT, while a positive GTT may identify women who should follow up closely.
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of  glucose intolerance
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32.3%
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Trends in post-partum Diabetes screening

Ferrara A. Diabetes Care 2009;  32:269–274

Cohort study of  14,448 GDM pregnancies delivered between 1995 and 2006
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OBJECTIVE— The purpose of this study was to examine trends in postpartum glucosescreening for women with gestational diabetes mellitus (GDM), predictors of screening, trends inpostpartum impaired fasting glucose (IFG) and diabetes, and diabetes and pre-diabetes detectedby postpartum fasting plasma glucose (FPG) versus a 75-g oral glucose tolerance test (OGTT).RESEARCH DESIGN AND METHODS— This was a cohort study of 14,448 GDMpregnancies delivered between 1995 and 2006. Postpartum screening was defined as performanceof either an FPG or OGTT at least 6 weeks after delivery and within 1 year of delivery.RESULTS— Between 1995 and 2006, the age- and race/ethnicity-adjusted proportion ofwomen who were screened postpartum rose from 20.7% (95% CI 17.8 –23.5) to 53.8% (51.3–56.3). Older age, Asian or Hispanic race/ethnicity, higher education, earlier GDM diagnosis, useof diabetes medications during pregnancy, and more provider contacts after delivery wereindependent predictors of postpartum screening. Obesity and higher parity were independentlyassociated with lower screening performance. Among women who had postpartum screening,the age- and race/ethnicity-adjusted proportion of IFG did not change over time (24.2 [95% CI20.0 –27.8] in 1995–1997 to 24.3 [22.6 –26.0] in 2004–2006), but the proportion of womenwith diabetes decreased from 6.1 (95% CI 4.2– 8.1) in 1995–1997 to 3.3 (2.6–4.0) in 2004–2006. Among women who received an OGTT in 2006, 38% of the 204 women with eitherdiabetes or pre-diabetes were identified only by the 2-h glucose measurements.CONCLUSIONS— Postpartum screening has increased over the last decade, but it is stillsuboptimal. Compared with FPGs alone, the 2-h values identify a higher proportion of womenwith diabetes or pre-diabetes amenable to intervention.



Predictors of  postpartum glucose tolerance testing         
in Italian women with GDM

Capula C. ISRN Endocrinol 2013; 2013:18250

1159 women with GDM  374 (32.3%) postpartum diabetes screening
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Postpartum screening is critical for early identification of type 2 diabetes in women previously diagnosed with gestational diabetes mellitus (GDM). Nevertheless, its rate remains disappointingly low. Thus, we plan to examine the rate of postpartum glucose tolerance test (ppOGTT) for Italian women with GDM, before and after counseling, and identify demographic, clinical, and/or biochemical predictors of adherence. With these aims, we retrospectively enrolled 1159 women with GDM, in Calabria, Southern Italy, between 2004 and 2011. During the last year, verbal and written counseling on the importance of followup was introduced. Data were analyzed by multiple regression analysis. A significant increase of the return rate was observed following introduction of the counseling [adjusted odds ratio (AOR) 5.17 (95% CI, 3.83-6.97), P < 0.001]. Interestingly, previous diagnosis of polycystic ovary syndrome (PCOS) emerged as the major predictor of postpartum followup [AOR 5.27 (95% CI, 3.51-8.70), P < 0.001], even after stratification for the absence of counseling. Previous diagnosis of GDM, higher educational status, and insulin treatment were also relevant predictors. Overall, our data indicate that counseling intervention is effective, even if many women fail to return, whereas PCOS represents a new strong predictor of adherence to postpartum testing.



Barriers and enablers to follow-up care of  GDM

Pennington AVR. Australian Journal of  Primary Health 2017; 23:66–74
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This paper investigates factors influencing women’s engagement with diabetes preventative care after apregnancy with gestational diabetes (GDM) from the perspectives of GPs and women and explores the role of the GP in thatcare. Qualitative research using semi-structured interviews with women who had experienced GDM (n = 16) and GPs(n = 18) were conducted and a thematic content analysis conducted. Women’s interviews explored their experience ofGDM, factors influencing, and engagement with, follow-up care for diabetes prevention and role of the GP in that care. GPinterviews explored postnatal care provided to women with GDM, the role of the GP in that care and perceived factorsinfluencing a mother’s engagement in her self-care. Three themes were identified: (1) advice and testing; (2) role of the GP;and (3) barriers and enablers to care. Significant consensus about the role of the GP and barriers and enablers to care existed.Both groups believed postGDMfollow-up is best done by GPs and suggested recall and reminders would improve care. GPsgave consistent exercise advice, but lacked consensus on follow-up testing, dietary and weight-loss advice. Women’s healthliteracy influenced how they viewed their GPs role. Consensus guidelines on follow-up testing and diabetes preventionadvice, tailored advice according to health literacy and addressing barriers to care would likely improve the capacity of GPsto prevent unnecessary conversion to type 2 diabetes in these at-risk women.



Women’s views on post-partum testing             
for type 2 diabetes after GDM

VanRyswyk EM. Primary Care Diabetes 2016; 10: 91–102
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BACKGROUND:This study assessed the views of the women who participated in the DIAMIND randomised trial of postpartum SMS reminders to test for type 2 diabetes after gestational diabetes (GDM) on their preferred type of postpartum reminder system and barriers and facilitators to completion of postpartum diabetes testing.METHOD:A written questionnaire was sent to women with recent GDM who participated in the DIAMIND trial (n=276) via post or email at six months after the birth of their baby.RESULTS:208 women (75%) returned the study questionnaires. Preferred postpartum reminder types were: SMS (67%), email (17%), postal (12%) and voice call (1%). Women who had not yet completed an OGTT indicated that they planned to undertake one in the future (61%). Common barriers to postpartum OGTT completion included: not having enough time (73%), inadequate childcare (30%), and a need to focus on the health of the baby (30%). The most common facilitator was having a shorter test (33%).CONCLUSIONS:Improved childcare quality and access as well as more research into a shorter, more convenient test procedure for type 2 diabetes screening are needed. Reminder systems for postpartum diabetes screening should be electronic where possible.



Adopeted strategies to increment adherence               
to post-partum screening of  glucose intolerance
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Improved post-partum follow-up of
patients with GDM using HbA1c

McGrath NM. Diabet Med 2013; 30: 1264–1265
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In September 2011, New Zealand adopted HbA1c criteria for the diagnosis of diabetes [HbA1c of 50 mmol/mol (6.7%) or more] and pre-diabetes [HbA1c 41–49 mmol/mol(5.9–6.6%)] . We subsequently changed our practice in January 2012 to use HbA1c instead of oral glucose tolerance test for post-partum testing. We wait for 3 months after delivery to ensure that the natural fall in HbA1c during pregnancy, plus issues that alter the HbA1c result, such as blood transfusion, iron deficiency and replacement, have resolved. We prefer to arrange pointof-care testing (via a telephone call or text) to aid compliance and the result is available immediately to both the patient and staff, providing an opportunity for further education and input, particularly if the HbA1c is abnormal. We provide a form letter to the general practitioner about the result and, if normal, recommend yearly HbA1c tests.We compared the uptake and results of post-partum testing using the oral glucose tolerance test in a 6-month period in 2011 (January–June), with the same time period in 2012 when HbA1c was used. By changing to HbA1c for post-partum follow-up, we have increased our uptake from 32 to 74%. There remains uncertainty as to whether the oral glucose tolerance test is a clear gold standard in diagnosing diabetes in the non-pregnant state.



HbA1c vs. OGTT                                             
for the post-partum follow-up of  GDM

Kim C. Diabetes Care 2011;34(9):1949-51

54 women with histories of  GDM evaluated between 6 weeks and 36 months postpartum

HbA1c ≥5.7% 
• Identifies 65% of women with

elevated FPG or 2-h glucose
• Identifies 75% of women with

elevated FPG alone
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Relatore
Note di presentazione
Postpartum testing with a 75-g 2-h oral glucose tolerance test or fasting plasma glucose (FPG) alone is often not performed among women with histories of gestational diabetes mellitus (GDM). Use of hemoglobin A(1c) (A1C) might increase testing. The association between A1C and glucose has not been examined in women with histories of GDM.RESEARCH DESIGN AND METHODS:We assessed the association of A1C ≥5.7% with FPG ≥100 mg/dL and 2-h glucose ≥140 mg/dL among 54 women with histories of GDM between 6 weeks and 36 months postpartum.RESULTS:A1C ≥5.7% had 65% sensitivity and 68% specificity for identifying elevated FPG or 2-h glucose and 75% sensitivity and 62% specificity for elevated FPG alone. The area under the receiver operating characteristic curve for A1C was 0.76 for elevated FPG or 2-hglucose and 0.77 for elevated FPG alone.CONCLUSIONS:The agreement between A1C and glucose levels is fair for detection of abnormal glucose tolerance among women with histories of GDM.



HbA1c vs. OGTT                                             
for the post-partum follow-up of  GDM

Picón MJ. Diabetes Care 2012;35(8):1648-53

231 postpartum women with prior GDM evaluated  1 year after delivery

HbA1c
- Normal  <5.7%
- Prediabetes 5.7–6.4%
- Diabetes ≥ 6.5%
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Note di presentazione
OBJECTIVE:To determine the usefulness of measuring hemoglobin A(1c) (A1C), alone or combined with the fasting glucose test, compared with the oral glucose tolerance test (OGTT) for the reassessment of the carbohydrate metabolism status in postpartum women with a history of gestational diabetes mellitus (GDM).RESEARCH DESIGN AND METHODS:We evaluated the status of carbohydrate metabolism by performing the OGTT and fasting glucose and A1C tests in 231 postpartum women with prior GDM 1 year after delivery.RESULTS:The prevalence of abnormal carbohydrate metabolism was 45.89% by the OGTT criterion, 19.05% by the A1C test criterion, 38.10% by the fasting glucose test criterion, and 46.75% by the A1C-fasting glucose test criteria. Using the OGTT as the gold standard, abnormal carbohydrate metabolism according to the A1C test criterion had 22.64% sensitivity and 54.55% positive predictive value; abnormal carbohydrate metabolism by the fasting glucose criterion had 83.02% sensitivity and 100% positive predictive value. The A1C-fasting glucose test criteria classified 18 women with normal carbohydrate metabolism as having abnormal carbohydrate metabolism. Abnormal carbohydrate metabolism by the A1C-fasting glucose test criteria had 83.02% sensitivity and 81.48% positive predictive value.CONCLUSIONS:Our results seem to indicate that the A1C test criterion alone or in combination with fasting glucose test criterion does not provide a sensitive and specific diagnosis of abnormal carbohydrate metabolism in women who have had GDM.



Simplifying the follow-up of  women with
previous GDM
- ATLANTIC DIP Study -

Noctor E. European Journal of  Endocrinology 2013; 169:681–687

Combined HbA1c/FPG cut-offs to identify abnormal glucose tolerance (ADA criteria)

This follow-up strategy  identifies 90% of  women with abnormal glucose tolerance post-GDM  
and will reduce the number of  OGTT tests required by 70%.

266 women with previous GDM - Follow-up testing: mean of  2.6 years 
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Note di presentazione
Objective: Previous gestational diabetes (GDM) is associated with a significant lifetime risk of type 2 diabetes. In this study, we assessed the performance of HbA1c and fasting plasma glucose (FPG) measurements against that of 75 g oral glucose tolerance testing (OGTT) for the follow-up screening of women with previous GDM.Methods: 266 women with previous GDM underwent the follow-up testing (mean of 2.6 years (S.D. 1.0) post-index pregnancy) using HbA1c (100%), and 75 g OGTT (89%) or FPG (11%). American Diabetes Association (ADA) criteria for abnormal glucose tolerance were used.Design, cohort study, and results: The ADA HbA1c high-risk cut-off of 39 mmol/mol  yielded sensitivity of 45% (95% CI 32, 59), specificity of 84% (95% CI 78, 88), negative predictive value (NPV) of 87% (95% CI 82, 91) and positive predictive value (PPV) of 39% (95% CI 27, 52) for detecting abnormal glucose tolerance. ADA high-risk criterion for FPG of 5.6 mmol/l showed sensitivity of 80% (95% CI 66, 89), specificity of 100% (95% CI 98, 100), NPVof 96% (95% CI 92, 98) and PPVof 100% (95% CI 91, 100). Combining HbA1cR39 mmol/mol with FPGR5.6 mmol/l yielded sensitivity of90%(95% CI 78, 96), specificity of 84% (95% CI 78, 88), NPVof 97% (95% CI 94, 99) and PPVof 56% (95% CI 45, 66).Conclusions: Combining test cut-offs of 5.6 mmol/l (101 mg/dl) and HbA1c 39 mmol/mol (5.7%) identifies 90% of women with abnormal glucose tolerance post-GDM (mean 2.6 years (S.D.1.0) post-index pregnancy). Applying this follow-up strategy will reduce the number of OGTT tests required by 70%, will be more convenient forwomen and their practitioners, and is likely to lead to increased uptake of long-term retesting by these women whose risk for type 2 diabetes is substantially increased.



Testing following gestational diabetes

Shah BR. BJOG 2011;118(12):1484-90

Women with GDM receiving a postpartum OGTT Women with GDM with postpartum ambulatory 
care visits to physicians from various specialties

47,691 women with GDM who delivered between 1994 and 2008
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Note di presentazione
OBJECTIVES:Few women with gestational diabetes (GDM) are tested for type 2 diabetes in the postpartum period. Whether women are having physician visits that could be an opportunity to improve testing rates is unknown. This study sought to evaluate population-level trends in postpartum diabetes testing after GDM, and to evaluate postpartum physician care for these women.DESIGN:Population-based cohort study.SETTING:Ontario, Canada.POPULATION:Women who delivered between 1994 and 2008.METHODS:Using population-level healthcare databases, we identified 47,691 women with GDM. They were matched to women without GDM.MAIN OUTCOME MEASURES:An oral glucose tolerance test (OGTT) within 6 months postpartum, the specialty of the physician ordering the test, and ambulatory care visits with physicians from various specialties within 6 months postpartum were recorded.RESULTS:Most women with GDM did not receive an OGTT, although testing rates increased slowly over the 14 years of the study, compared with no change in testing for women who had not had GDM. Virtually all women with GDM had postpartum visits with a family physician or obstetrician, but few OGTTs were ordered by physicians from these specialties.CONCLUSIONS:Despite a slow increase in testing over time and high rates of postpartum visits to family physicians and obstetricians, few women with GDM received the recommended diabetes test. This represents a missed opportunity in a high-risk population. Interventions to change test ordering that target family physicians and obstetricians are most likely to increase the proportion of women with GDM who receive postpartum diabetes testing.



 What are the health risks post GDM?
Women whose pregnancy was complicated by GDM have a higher risk of
developing type 2 diabetes and cardiovascular disease.

 Can we prevent health consequences of GDM as Type 2 DM?
In women with a history of GDM, both lifestyle and metformin were
highly effective in reducing progression to diabetes, for which follow-up
screening is important.

 How perform and implement post-partum follow-up in women with
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 What are the health risks post GDM?
Women whose pregnancy was complicated by GDM have a higher risk of
developing type 2 diabetes and cardiovascular disease.

 Can we prevent health consequences of GDM as Type 2 DM?
In women with a history of GDM, both lifestyle and metformin were
highly effective in reducing progression to diabetes, for which follow-up
screening is important.

 How perform and implement post-partum follow-up in women with
GDM?
Women with a history of GDM should have lifelong screening by OGTT
(?) for the development of diabetes or prediabetes, starting early in post-
partum and at least every 3 years.
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ABCDE for the post partum management of  GDM

Kalra B. Diabetes Res Clin Pract 2015;107(2):e5-6

Assessment  regular follow-up

Breast feeding

Contraception

Dietary modification

Exercise   physical activity 

Allattamento al seno

Bilancio glico-metabolico

Contracezione

Dieta equilibrata

Esercizio fisico regolare
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Note di presentazione
These five evidence-based letters highlight the five pillars of GDM care: Assessment (regular follow up), Breast feeding, Contraception, Dietary modification, Exercise (physical activity). All these components are proven to have positive health benefits, including prevention of diabetes, for the mother [4]. ABCDE promotes a proactive approach with which women with GDM can easily identify. It converts the current single minded focus on postpartum oral glucose tolerance test in which the woman is a passive participant, to a multifaceted strategy, where she becomes an active seeker of ‘good’ health. ABCDE emphasizes the family-oriented nature of GDM involvement, in which infant (breastfeeding) and partner (contraception) enjoy equal importance, and encourages family involvement. It makes the management of GDM acceptable to, and easily understood by, obstetricians, gynecologists and family planning workers, who feel part of the GDM care team. The simplicity of the ABCDE learning tool promotes its use in education and counseling classes, and on hospital discharge cards, outdoor consultation slips and reminders. It can also be utilized as a brief text message on social media. Just as we aim for universal literacy in writing the alphabet, we hope that the ABCDE mnemonic will facilitate universal follow up and optimal management of GDM. 



Conclusions
 Women whose pregnancy was complicated by gestational diabetes have a higher risk

of developing type 2 diabetes and cardiovascular disease.

 In women with a history of GDM, both lifestyle and metformin were highly
effective in reducing progression to diabetes.

 Early detection of impaired glucose regulation in the post-partum can prevent or
delay the onset of type 2 diabetes and its late complications, for which follow-up
screening is important.

 However participation in follow-up screening after gestational diabetes is low.

 Both health care providers and women with GDM face multiple barriers to
adequate screening and preventive interventions.

 A proactive approach should be promoted to convert the current single minded
focus on postpartum OGTT in which the woman is a passive participant, to a
multifaceted strategy, where she becomes an active seeker of ‘good’ health,
emphasizing the family-oriented nature of GDM involvement.
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Thanks
for your attention!
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