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Mission

To improve the lives of people impacted by 
diabetes through research, education and care

Core Values
Advocate for patients

Embrace and drive change
Build partnerships locally and globally

Integrity
Build open honest and respectful relationships

Governance
Pursue growth and lifelong learning



Specialty Areas
Artificial Pancreas

Pregnancy and Diabetes
Exercise and Diabetes
Travel and Diabetes





Today’s Objectives:

 Define the different types of  

diabetes during pregnancy

 Identify the Key Windows 

for treating diabetes during 

pregnancy and the goals for 

treatment

 Discuss methods for 

preventing GDM

 Q&A 



Case Study:

MD is a 35 yo G4P2 woman who presents to 
your clinic for her annual well woman exam.  
She is using condones for contraception and 
has no problems or concerns.  Upon 
questioning, she notes that her last period was 
3 ½ months ago but she wasn’t really thinking 
about it because of life stressors.

What should we do? ….



Case Study:

…+ b-HCG… She’s pregnant! 

Let’s get more history:

1st pregnancy: 2005 (male) delivered in Mexico
2nd pregnancy: 2008 (female) GDM A2 (used 
insulin)
3rd pregnancy: 2012 miscarriage
4th pregnancy: Current



Case Study:

MD is a 35 yo G4P2 at approximately 12 weeks 
gest.
1st pregnancy: 2005 (male) delivered in Mexico
2nd pregnancy: 2008 (female) GDM A2 (used 
insulin)
3rd pregnancy: 2012 miscarriage
4th pregnancy: Current

Health History:
Largely unremarkable, however BMI is 32 

Family History:
Mother has T2D with renal failure, just started 
dialysis

Physical Exam:



Case Study:

MD is a 35 yo G4P2 at approximately 12 weeks 
gest.

You order _________________



Case Study:

MD is a 35 yo G4P2 at approximately 12 weeks 
gest.

You attended this lecture, then went home and 
implemented a protocol for testing high risk 
women for diabetes at the first prenatal visit, 
using:

• A1C

Or 

• Oral glucose tolerance test (OGTT)



Overview of Diabetes and Pregnancy
Delivery

~ 40 weeks

• Birth defects
• Miscarriage
• Glycemic variability

First Trimester (0-13 weeks) Third Trimester (27-40 weeks)Second Trimester (14 to 26 weeks)

Gestational Diabetes (24-28 
weeks) Post-Partum

Type 2 Diabetes  (Diagnosis 
?)

Type 1 Diabetes (A1C Goal < 6%)

Summary of Complications by Gestational Age

• Abnormal metabolic blueprint in exposed 
neonates

• Stillbirth (uncommon)
• Other complications (preeclampsia)
• Changing Insulin Requirements and 
• Insulin Resistance (2-3x pre-pregnant 

requirements)

• Delivery trauma for 
mother and baby

• Neonatal adaptation 
to new glycemic 
environment

• Glycemic variability

Pre-gestational Diabetes



When does does diabetes start?

Insulin Resistance Prediabetes Diabetes ComplicationsGDM
Gestational 

Diabetes

Ethnicity



Diagnosing T2D
(Pre-gestational Diabetes)

A1C ≥ 6.5%
OR

Fasting Plasma Glucose ≥ 126 mg/dl
OR

Plasma Glucose ≥ 200 mg/dl
(Random or 2-h 75g OGTT)

ADA. Diagnosis and Classification of diabetes mellitus.  Diabetes Care 2014



Diagnosing Pre-diabetes
(Early Diabetes)

A1C 5.7 - 6.4%
OR

Impaired Fasting Plasma Glucose
(100 - 125 mg/dl)

OR
Impaired Glucose Tolerance

(2-hr 75g OGTT 140-199 mg/dl)

ADA. Diagnosis and Classification of diabetes mellitus.  Diabetes Care 2014



Risk Factors for GDM and T2D are Identical

• Family history of 
diabetes

• Overweight or obese
• Age greater than 25 

yrs
• Previous LGA baby
• Personal history of 

pre-diabetes
• Pesonal history of GDM
• Personal history of 

LGA birthweight
• PCOS
• Metabolic syndrome
• Inactivity

• Ethnicity is in higher risk 
group 
• Hispanic-American
• African-American
• Native American
• South or East Asian
• Pacific Islander 

• Previous unexplained 
perinatal loss or birth of 
malformed infant

• Glycosuria at the first 
prenatal visit

• Hypertension

ADA. III Detection and Diagnosis of GDM. Diabetes Care 2012, 3(SUPPL 1):S15
Coustan, Jovanovic, et al. Diagnosis of diabetes mellitus during pregnancy. 

UpToDate September 26, 2013 update.  www.uptodate.com.  Accessed October 2013 

http://www.uptodate.com
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Age-adjusted Percentage of U.S. Adults 
Who Were Obese or Who Had Diagnosed 

Diabetes

Centers for Disease Control and Prevention: National Diabetes Surveillance System
http://www.cdc.gov/diabetes/statistics
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Age-adjusted Rates in Los Angeles 
County, 1991-2003

Baraban E, McCoy L, Simon P. Increasing prevalence of gestational diabetes and
regnancy-related hypertension in Los Angeles County, California, 1991–2003. Prev
Chronic Dis 2008;5(3). http://www.cdc.gov/pcd/issues/2008/jul/07_0138.htm. Accessed 
October 20, 2013

Figure 1. Age-Adjusted Rates of Gestational 
Diabetes Among All Women and by 
Race/Ethnicity — Los Angeles County, 
California, 1991–2003

Figure 2. Age-Adjusted Rates of 
Pregnancy-Related Hypertension 
Among All Women and by 
Race/Ethnicity — Los Angeles County, 
California, 1991–2003

Gestational Diabetes Pregnancy-Related HTN



Chronic Metabolic Dysfunction Begins In-
utero



These women are identical…



Uncontrolled Diabetes During Pregnancy



Diabetes in Pregnancy:
Fetal Metabolic “Blueprint”



Diabetes and Obesity: A Vicious Cycle

Small for 
Gestational Age

OR 
Large for 

Gestational Age
BABIES

OBESE CHILDREN 
& INSULIN 

RESISTANCE

TYPE 2 DIABETES 
MELLITUS

OR
METABOLIC 
SYNDROME

UNCONTROLLED
DIABETES 

IN
PREGANCY
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Rate of new cases of type 1 and type 2 diabetes 
among youth aged <20 years, by race/ethnicity, 

2002–2003
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CDC. National Diabetes Fact Sheet, 2007.
Source: SEARCH for Diabetes in Youth Study
NHW=Non-Hispanic whites; AA=African Americans; H=Hispanics; API=Asians/Pacific Islanders; AI=American Indians

<10 years 10–19 years



Rate of new cases of type 1 and type 2 diabetes 
among people younger than 20 years, by age and 

race/ethnicity, 2008–2009

Source: SEARCH for Diabetes in Youth Study. NHW=non-Hispanic whites; NHB=non-Hispanic blacks; H=Hispanics; 
API=Asians/Pacific Islanders; AIAN=American Indians/Alaska Natives.
*The American Indian/Alaska Native (AI/AN) youth who participated in the SEARCH study are not representative of all 
AI/AN youth in the United States. Thus, these rates cannot be generalized to all AI/AN youth nationwide.

<10 years 10–19 years
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Original Article

Hyperglycemia and Adverse Pregnancy Outcomes

The HAPO Study Cooperative Research Group

N Engl J Med
Volume 358(19):1991-2002

May 8, 2008



Study Overview

• In this large, multinational study, glucose levels that were 
increased during pregnancy but were below levels 
diagnostic of diabetes were significantly associated with 
increased risks of birth weight above the 90th percentile 
and C-peptide levels above the 90th percentile, as well as 
with other adverse pregnancy outcomes

• These results indicate the need to reconsider current 
thresholds for diagnosing and treating hyperglycemia
during pregnancy



Frequency of Primary Outcomes across the Glucose Categories

The HAPO Study Cooperative Research Group. N Engl J 
Med 2008;358:1991-2002







Does treatment work?  

…even for mild 
GDM?



Treating Mild GDM is Beneficial

Landon MD, Spong CY, Thom E, et al.  A multicenter, randomized trial of treatment for mild 
gestational diabetes. N Engl J Med 2009; 361:1339.
Crowther CA, Hiller JE, Moss JR, et al.  Effects of treatment of gestational diabetes mellutus
on pregnancy outcomes. N Engl J Med 2005; 352:2477



Landon MB et al. N Engl J Med 2009;361:1339-1348

Benefits of Treating Mild GDM



Secondary Neonatal Outcomes

Landon MB et al. N Engl J Med 2009;361:1339-1348

Benefits of Treating Mild GDM



Landon MB et al. N Engl J Med 2009;361:1339-1348

Benefits of Treating Mild GDM



Summary of Benefits of Treating Mild 
GDM

Significant reduction:
• Fetal overgrowth
• Shoulder dystocia
• Cesarean delivery
• Hypertensive 

disorders
• Weight gain during 

pregnancy

No significant 
reduction:
• Stillbirth
• Perinatal death
• Several neonatal 

complications

Landon MD, Spong CY, Thom E, et al.  A multicenter, randomized trial of treatment for mild 
gestational diabetes. N Engl J Med 2009; 361:1339.

Lapolla A, Dalfra MG, Ragazzi E, et al. New IADPSG recommendations for diagnosing 
gestational diabetes compared with former criteria: a retrospective study on pregnancy 
outcome. Diabet Med 2011; 28:1074.



WHO, ADA and IADPSG 
Recommendations:

Detection of Pre-existing Diabetes

Universal screening/testing 
at

Initial Prenatal Visit 

– A1C
– Glucose tolerance test

– Other?

ADA. III Detection and Diagnosis of GDM. Diabetes Care 2012, 3(SUPPL 1):S15
Coustan, Jovanovic, et al. Diagnosis of diabetes mellitus during pregnancy. 

UpToDate www.uptodate.com.  Accessed October 2014

http://www.uptodate.com


Diagnosis of GDM

You Choose:
ACOG:
• 2-Step (50g screen, then 100g OGTT)
IADPSG (International Association for Diabetes and Pregnancy Study Group)

• 75g OGTT at 24-28 weeks
American Diabetes Association:
• This year: flipped back to ACOG recommendation

You should Screen/Test:
– Women without risk factors, or
– Women who had a normal early screen

ADA. III Detection and Diagnosis of GDM. Diabetes Care 2012, 3(SUPPL 1):S15
ACOG Position Statement 2012



What is your approach?



Simple Solutions:

 A1C with prenatal labs

 Team approach to care

 Utilize our strongest medicines: Food and 

Activity

 Strive for NORMAL…

 Blood glucose levels

 Weight gain before, during and after 

pregnancy

 Use insulin – especially with meals
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Let’s return to our client:

MD is a 35 yo G4P3 s/p c/section delivery at 38 
weeks for worsening HTN. 

Her initial A1C was 9.4%, and her A1C before 
delivery was 5.9%.  Infant was AGA but had a 
small ventricular septal defect which will 
require surgery.  During pregnancy, MD 
developed progressive vision loss due to 
retinal hemorrage related to uncontrolled 
diabetes in the setting of pregnancy.

Now all of this is resolved…and MD is 
continuing with condoms for her preferred 
family planning method…



Now for a story about another 
patient…

Once upon a time, I met JP, who was a 
32 G3P2 with uncontrolled T2D who 
was currently pregnant with twins…



William Sansum Diabetes Center
Seeds of Change

(Semillas de Cambio)

Inter-Conception 
Education

• What it is 
• Why it matters 
• How we help 



High Risk for Future Diabetes

• Intensive lifestyle modification 
• Refer for follow-up of Diabetes or Prediabetes

POSTPARTUM 
PLAN

• Goal A1C < 5.0%•Goal A1C < 5.7%

No Chance of Future Pregnancy Possible Future Pregnancy
Annual Well-Woman Exam

Pre-diabetesType 2 Diabetes Mellitus

•Evaluate diabetes risk or diabetes severity
•Calculate weight/waist circumference
•Screen for physical activity

DURING PREGNANCY:
EDUCATION & INTERVENTION

Inter-conception Diabetes Education



How We 
Help



Seeds of Change: 
We help by planting seeds of change for a 

healthier tomorrow



Overview of the 
Seeds of Change Program:

Goals of program:
• Highly effective 

diabetes prevention 
education for women 
who had a previous 
pregnancy 
complicated by 
diabetes

• Reproducible
• Cost-effective



Overview of the
Seeds of Change Program:

OUTCOMES:
 Seven 90 minute classes
 Scripted curriculum 
 Life Plan
 Classes led by 

Promotoras
 Class series paired with 

quarterly health outcome 
measurements



Overview of the 
Seeds of Change Program

OUTCOMES, 
continued:
Comprehensive 

Promotora Training 
Program

Partnerships with: 
 Maternal Child and 

Adolescent Health 
Department

 WIC
 SBC Promotora

Program
 Madre a MadreMeg Beard of Santa Barbara County WIC educating 

SDRI staff and Promotoras on brestfeeding practices. 



Why are we taking action?

• Need for early intervention – It is usually too 
late to prevent birth defects, as most women do 
not receive screening for diabetes until well after 
their first trimester

• Need a socio-economic safety net – without 
this, women would not receive any care between 
pregnancies

• Address the obesity epidemic – diabetes and 
obesity go hand in hand

• Prevent type 2 diabetes in both the mother and 
the next generation; two for the price of one!

KEEP 
CALM

AND 

CARE FOR 
A MOM



Our approach:

Empowering women and their families through 
community-based 

peer-led health education programs



Connect



Educate



Empower



Reinforce



We are looking for 
partners…

Announcing:

Seeds of Change 
Train-the-Trainer 

Spring 2015



Summary

 Discussed the different types of  diabetes during 

pregnancy

 Identified the Key Windows for treating diabetes 

during pregnancy and the 

 Discussed the various goals for treatment

 Discuss methods for preventing GDM

 Q&A 



Summary of Diabetes and Pregnancy
Delivery

~ 40 weeks

Pre-Pregnancy & First Trimester
• Birth defects
• Miscarriage
• Glycemic variability

First Trimester Third Trimester Second Trimester 

Gestational Diabetes 
Post-
Partu

m

Type 2 Diabetes  & Type 1 Diabetes

Summary of Complications by Gestational Age

Second Trimester
• Abnormal metabolic blueprint in exposed 

neonates
• Stillbirth (uncommon)
• Other complications (preeclampsia)
• Changing Insulin Requirements and 
• Insulin Resistance (2-3x pre-pregnant 

requirements)

Delivery
• Delivery trauma for 

mother and baby
• Neonatal adaptation 

to new glycemic 
environment

• Glycemic variability

Pre-gestational Diabetes



Thank You!

Kristin Castorino, DO
kcastorino@sansum.org

www.sansum.org
805.708.2630

http://www.sansum.org/


Any guesses?

A special thanks to Louise Davis, PSC for Santa 
Barbara County – for inspiring me to reach 
farther
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