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Number of deliveries in Scottish hospitals 1998-2013  
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HbA1c and congenital anomaly – SIGN 116  



HbA1c of all Scottish patients and risk of 
congenital anomaly  

…type 1   8%< 7%,            16%< 7.5% 
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1700 pregnancies  
 45% type 2 diabetes  
 
 33% 5mg folic acid (7.1% 400mcg)  
  type 1  47.2%  
  type 2  34.4%  
 
 A1c <43 mmol/mol  
  5.1% type 1  
  18.5% type 2  
 
 9.4% taking inappropriate blood 
glucose lowering meds for pregnancy    



Pearson Penney 1998/ 2003 surveys of 
Diabetes Care  

established multidisciplinary teams in all Scottish 

hospitals 

 

Unplanned pregnancies 50% 

Formal pre-pregnancy counselling- 29% 

Folate taken (any dose)- 54%  

Discontinued contraception after optimal A1c 16%  



Bell et al Diabetologia  





Pre pregnancy counselling  

 

Age 24 

Type 1 diabetes 10 years 

Treated  

 thyroxine 200 mcg 

 novorapid tid 

 levemir 6, 20  

 

Para 1+2  

 



 

Age 24 

Type 1 diabetes 10 years 

Treated  

 thyroxine 200 mcg 

 novorapid tid 

 levemir 6, 20  

TSH    72  free T4 9  

HBA1c  102  



MB age 30   

 

2004   pregnancy,  gestational diabetes treated insulin,  

     abnormal postpartum OGTT  

      treated insulin then metformin 

 

2006     miscarriage 

 

2011      pregnancy 

 



MB age 30   

 

 

 

 

 

 

 

 

 

 

 



MB age 30   

 

 

 

 

 

 

 

 

 

2012      baby hypoplastic left heart 2 surgeries  

 

 



MB age 30   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2012      baby hypoplastic left heart 2 surgeries  

 

2012      pregnancy 

   metformin, sitagliptin HbA1c 85, exencephaly     

 



prepregnancy 

 

  counselling 

  target A1c’s 

  medication (type 2) 

 

  



Diabetes complications in pregnancy  

36 year old woman with type 1 

diabetes for 18 years 

 established microalbuminuria 

 previous treated maculopathy 

 

 BP 124/76 on ACEI prior to 

pregnancy 

 



Diabetes complications in pregnancy  

 

 

Treated labetalol nifedipine 

Clexane 

 

Proliferative retinopathy treated 

with laser 32 weeks (small 

haemmorhage) 

 

 

Delivered at 36 weeks  

               (protein 5.7g l) 





SIGN 

 monitoring eyes, albuminuria early pregnancy, 20, 28, 36 weeks  

 

NICE  uncomplicated women basal and 28 weeks  



Ms M 

 

 

 29 years old  

 

 para 1+1, type 1 diabetes presented with a feeling of being pregnant and distended abdomen 

 

 fundus at 28 weeks  

 

  

 last pregnancy caesarean section  at 28 weeks after antepartum haemmorhage  

 

 (known background retinopathy, no nephropathy, last HbA1c 69mmol/mol)   

 

 

 2 days later- emergency forceps for fetal bradycardia  

 

 small placenta , evidence previous haemmorhage  

  





Loss of fetal movements, delivery stillborn baby  



Perinatal Mortality in women with diabetes  
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Perinatal mortality in mothers with diabetes: Scotland  
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Perinatal mortality  

all diabetes  

   Diabetes          All births in Scotland 

Perinatal mortality rate   2.33%    0.65% 

 

 Stillbirth     2.01%  0.49% 

 early neonatal 0.32%  0.16% 

         



0 

2 

4 

6 

8 

10 

12 

24-27 28-31 32-34 35-36 37-38 39+   

women with diabetes  

E&W 

weeks  

R
a

te
 p

e
r 

1
0
0

0
 o

n
g

o
in

g
 p

re
g

n
a
n

c
ie

s
  

0 

1 

2 

3 

4 

5 

6 

7 

8 

24-27 28-31 32-34 35-36 37-38 39+   

 SB total 

24-27 5 20 

28-31 4 49 

32-34 7 161 

35-36 4 392 

37-38 6 1185 

39+ 3 278 



Increased birth weight in women with diabetes  

  Type 1   Type 2   Scotland  

Birth weight Z score      1.29 (SD 1.34) 0.85 (SD 1.32) 0.05  (1) 

  

Gestation at delivery  36.8  (SD 2.2) 37.4 (SD 2.2) 39.3  (SD 1.9) 

 

Preterm (<37 wks) 32.8%   21.3 %  5.9%  

  



Figure 3: Perinatal mortality is increased in women 

with diabetes 

0

5

10

15

20

25

30

35

40

1998/9
9

1999/0
0

2000/0
1

2001/0
2

2002/0
3

2003/0
4

2004/0
5

2005/0
6

2006/0
7

2007/0
8

P
er

in
at

al
 m

or
ta

lit
y 

(r
at

e 
pe

r 1
00

0 
bi

rth
s)

national 

diabetes

Figure 3: Perinatal mortality is increased in women 

with diabetes 

0

5

10

15

20

25

30

35

40

1998/9
9

1999/0
0

2000/0
1

2001/0
2

2002/0
3

2003/0
4

2004/0
5

2005/0
6

2006/0
7

2007/0
8

P
er

in
at

al
 m

or
ta

lit
y 

(r
at

e 
pe

r 1
00

0 
bi

rth
s)

national 

diabetes

Figure 3: Perinatal mortality is increased in women 

with diabetes 

0

5

10

15

20

25

30

35

40

1998/9
9

1999/0
0

2000/0
1

2001/0
2

2002/0
3

2003/0
4

2004/0
5

2005/0
6

2006/0
7

2007/0
8

P
er

in
at

al
 m

or
ta

lit
y 

(r
at

e 
pe

r 1
00

0 
bi

rth
s)

national 

diabetes

Figure 3: Perinatal mortality is increased in women 

with diabetes 

0

5

10

15

20

25

30

35

40

1998/9
9

1999/0
0

2000/0
1

2001/0
2

2002/0
3

2003/0
4

2004/0
5

2005/0
6

2006/0
7

2007/0
8

P
er

in
at

al
 m

or
ta

lit
y 

(r
at

e 
pe

r 1
00

0 
bi

rth
s)

national 

diabetes

Scottish Pregnancy Outcomes for type 1 and type 2 diabetes  

Figure 4: Mean Birthweight Z-scores are increased in T1 

and T2DM 
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 321 deaths  

 

87 women with BMI  30kg/m2  

11 women with diabetes (3.4%) 

12 women with endocrine  disease  (3.7%)    





Diabetes 

6 women T1DM  

5 established 

– Alcohol problems and chronic pancreatitis 

– 2 died DKA 

• Addison’s post partum with DKA after delivery 

– Drowning (likely hypoglycaemia) 

– Diabetic “dead in bed”  

• All had poor control prior to conception and during pregnancy 

 

1 new T1DM with DKA post partum 

 

3 women with diabetes and “direct” cause 

 

 





Gestational diabetes 

 

  Clairvoyance 

  Clarity  

  Controversy 



GDM Clarity:  Pedersen Hypothesis 

Maternal  Fetal 

⁭ 

↑ glucose 

 
↑ amino acids 

↑ FFA 

Placenta 

↑ glucose  

↑ insulin  

↑ growth  

“Maternal hyperglycemia results in fetal 

hyperglycemia and, hence, in hypertrophy of 

fetal islet tissue with insulin hypersecretion. This 

again means a greater fetal utilization of 

glucose. This phenomenon will explain several 

abnormal structure and changes found in the 

newborn”   



HAPO: Hyperglycaemia and Pregnancy Outcomes          NEJM 2008 

GDM Clarity:  the HAPO study  



GDM clarity: pregnancy as an insulin resistant state  
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GDM  Clarity: Treatment of GDM improves outcomes  



GDM Clarity: declining metabolic health of the 
population 

Change in maternal first trimester BMI 

between 1989 and 2007 in a population of 

619 323 deliveries. 

Heslehurst et al :  International Journal of Obesity (2010) 34, 420–428 



GDM:  controversy  

International Consensus on Gestational Diabetes: 

 

  January 2010  Diabetes Care  



GDM controversy: competing guidelines 



GDM controversy: competing guidelines  

Screening 

  

 

 

Glucose screening 

 

 

OGTT 

 

 

 

Criteria (≥) 

 

 

Universal  

 

 

 

One step 

 

 

75g  

 

 

 

5.3, 10, 

8.6  

  

 

 

Risk 

factor 

 

 

Two step 

 

 

100g   

  

 

 

5.1/ 

10/8.5 

 

5.6/ 7.8 

 



GDM controversy:   



GDM controversy 

(on gestational 

diabetes) 

“According to the 

critics, another case 

study of over-

medicalisation is in 

the making, with the 

risk that millions of 

women will receive 

an unneeded label, 

and vast resources 

will be wasted” 

Medicalisation :  A new deal on disease definition 

BMJ  May 14th 2011 
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GDM  Controversy: which outcomes are key?  



GDM controversy  

0 

50 

100 

150 

200 

250 

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

n
u

m
b

e
r 

PGD SCI-DC Type 2 

PGD SCI-DC Type I 

GDM SMR02 Gestational diabetes (diagnosed 
during pregnancy) 



IADPSG guidelines  
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GDM clairvoyance 

 

 

 

 

  

Diabetes in Pregnancy useful concept 

 

GDM/  hyperglycaemia in pregnancy as a risk 

factor rather than disease 

 

Risk stratification 
 

 

 

  

 





"Sugar Pie, Honey Bunch" 

 

Oooooooooooooooh! 

Sugar Pie, Honey Bunch 

You know that I love you 

I can't help myself 

I love you and nobody else 
 



Princess Royal Maternity Unit 

 

 

Fiona Mackenzie  

David Carty  




