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Chat

Use the Chat box to type a question.

Microphone

You will be muted when you join. If you wish 
to verbally ask your question during the Q&A 
portion of the presentation, please unmute 
your microphone.

Evaluation

Before leaving the event, please 
complete the evaluation by 
copying and pasting the link 
provided in the Chat into a 
browser. Thank you!

If you would like to join our listserv, please 
send an email to VCHIP.PQCVT@med.uvm.edu. 

Captioning

Click Show Captions from your navigation bar to view 
automated captions. 
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Definition of Gestational Diabetes

• Gestational diabetes traditionally referred to any pregnant person in whom 
abnormal glucose tolerance was first recognized at any time during pregnancy 
[1997]. 

• A more contemporary definition, and that used by the American Diabetes 
Association (ADA), is diabetes diagnosed in the second or third trimester that was 
not clearly present prior to conception [2023]. This definition excludes patients 
diagnosed in the first trimester because they likely have previously undiagnosed 
type 2 diabetes. The term "overt diabetes" is sometimes used to describe the 
diabetes status of these individuals during pregnancy; a formal diagnosis of type 
2 diabetes can be made when the diagnosis is confirmed in the nonpregnant 
state.

• The American College of Obstetricians and Gynecologists (ACOG) continues to 
define GDM as "a condition in which carbohydrate intolerance develops during 
pregnancy" [3].

UVMMC: we look at HgbA1c and if elevated early pregnancy diagnose preexisting DM, if normal GDM

https://www-uptodate-com.ezproxy.uvm.edu/contents/gestational-diabetes-mellitus-screening-diagnosis-and-prevention/abstract/3


Outline of the issue with intrapartum GDM

Maternal care: 

• How should people with a dx of GDM be prepared for admission for labor and delivery

• How should glucose testing be performed intrapartum

• Should people treated with insulin and/or metformin be assessed differently

• How should glucose results be treated/acted upon re: insulin management

• How does intrapartum control impact neonatal hypoglycemia

• What level of Maternal Care is needed

Neonatal care:

• How should neonatal glucoses be assessed and treated

• What factors, including intrapartum, affect neonatal hypoglycemia

• What level of neonatal care is needed for the infant of the person with GDM



Maternal Levels of Care

ACOG, SMFM 2019
Health Care Providers

Capabilities



Neonatal Levels of Care



Treatment of GDM

• Diet

• Metformin

• Insulin±metformin

Assessment of glycemic control in pregnancy (antepartum):

• ACOG: insufficient evidence to recommend specific frequency of assessment; 
generally FBS and PP values assessed daily

• Diet: FBS (<95), 1 (<140) or 2 hr PP (<120) for 1-2 weeks, can reduce frequency to 
3 days a week if stable

• Start medication: between any abnormal glucose values and >50% abnormal (the 
earlier the less macrosomia)

• Taking medication: FBS and 1 or 2 hr PP every day



Intrapartum Glucose monitoring recommendations

• None specific to GDM

• All reference data from T1 DM re: importance of intrapartum control

• We have no real idea

• ACOG: silent on intrapartum glucose assessment intrapartum for GDM

• Reference to optimize control to reduce neonatal hypoglycemia 

extrapolated from T1 DM data

(70-125 mg/dl)



Does intrapartum glucose control matter with GDM?

Maternal implications:
• How often to check glucose
• Does tight intrapartum control matter

Neonatal implications:
• Does tight intrapartum control improve neonatal outcome, specifically 

hypoglycemia



Participants were randomly allocated in a 1:1 ratio to one of 

two intrapartum glucose management protocols: tight or 

liberalized control. 

2/3 of each group GDM A2 on antenatal insulin

Tight glucose control group: 

• Glucose level was checked every 1 hour, goal blood 

glucose was 70–100 mg/dl

• Treatment was initiated for a single maternal blood 

glucose level greater than 100 mg/dL or lower than 60 

mg/dL. 

Liberalized control group: 

• Glucose level was checked every 4 hours (in the absence 

of symptoms), goal blood glucose was 70–120 mg/dL

• Treatment was initiated for a single maternal blood 

glucose level greater than 120 mg/dL or lower than 60 

mg/dL.

TIGHT: Q1 HR TESTING; IF 2 VALUES >100 CONSIDER INSULIN

LIBERAL: Q4 HR TESTING; IF 2 VALUES >200 CONSIDER INSULIN 

For elevated glucose: 2-8 units short acting insulin (aspart, SQ):

• 101-150 2 u

• 151-200 4u

• >200 8u consider IV infusion

For elevated glucose: 2-8 units short acting insulin (aspart, SQ):

• 101-120 2 u

• 121-150 4u

• 151-200 6u

• >200 8u consider IV infusion



Tight control vs liberal:

• More FS testing

• Similar average glucose values

• More people treated with insulin intrapartum (32% vs 3%) and more insulin administered (but 

little insulin given overall)

• More maternal hypoglycemia (16% vs 8%)



Neonatal outcomes:

No difference initial glucose 2 hr

Tight control vs liberal control:

• Lower mean glucose in first 24 

hrs of life

• 45% tight control vs 32% liberal 

control had interventions for 

hypoglycemia 

• higher IV intervention and all 

NICU admits for hypoglycemia 

were in the tight control group

In summary, for women with GDM, our study found no benefit to tight control of 
glucose levels in labor and instead supports glucose assessment every 4 hours, 

with intervention only if the maternal glucose level is 
lower than 60 mg/dL or greater than 120 mg/dL



We hypothesize that strict intrapartum 

glycemic control may not be the key 

driver in preventing neonatal 

hypoglycemia.

 

• The primary objective of this study was 

to evaluate the incidences of neonatal 

hypoglycemia and NICU admission in 

patients with immediate pre-delivery 

maternal hyperglycemia compared with 

patients with normal capillary glucose 

• Determine whether this relationship 

differed by maternal diabetes type (MM 

note: it matters a lot)



We hypothesize that strict intrapartum 

glycemic control may not be the key driver 

in preventing neonatal hypoglycemia.

Interventions and definitions:

• GDM on medications capillary glucose 

monitoring every 2 to 4 hours in early 

labor and every 1 to 2 hours in active 

labor with a goal of maintaining glucose 

between 80–110 mg/dL. 

• Diet-controlled GDM capillary glucose is 

monitored every 4 hours until delivery for, 

and more frequently if elevated. 

• IV insulin was initiated when the maternal 

capillary glucose was >110 mg/dL over at 

least 2 consecutive occasions.



We hypothesize that strict intrapartum 

glycemic control may not be the key driver 

in preventing neonatal hypoglycemia.

Neonatal:

• Primary outcome was neonatal 

hypoglycemia, defined as capillary glucose 

<45 mg/dL within the first hour of life.

• Secondary outcomes included neonatal 

hypoglycemia 2 to 24 hours after birth and 

NICU admission, irrespective of indication 

for NICU admission. 

• At our hospital, all neonates born to women 

with diabetes undergo a glucose check 

within one hour after birth. 



Notable findings:

• GDM-diet:

•  Hyperglycemia 49/367 (13%)

• GDM-medication

• Hyperglycemia 37/312 (12%)

Interventions and definitions:

• GDM on medications capillary glucose 

monitoring every 2 to 4 hours in early 

labor and every 1 to 2 hours in active 

labor with a goal of maintaining glucose 

between 80–110 mg/dL. 

• Diet-controlled GDM capillary glucose is 

monitored every 4 hours until delivery for, 

and more frequently if elevated. 

• IV insulin was initiated when the maternal 

capillary glucose was >110 mg/dL over at 

least 2 consecutive occasions.



GDM-diet Maternal 

Hyperglycemia 

(>110)

Maternal 

Euglycemia

Adj RR (age, race, 

BMI, IV insulin, 

insurance)

N=49/367 (13%) N=318/367

Neonatal hypoglycemia 1 hr 7 (14%) 75 (24%) 0.50 (0.23 – 1.1)

Neonatal hypoglycemia 2-24 

hrs

13 (27%) 121 (38%) 0.73 (0.44 – 1.2)

NICU admit 12 (25%) 

(no mention re: 

indication)

43 (14%) 2.0 (1.1 – 3.4)

GDM-

medication

N=37/312 (12%) N=275/312

Neonatal hypoglycemia 1 hr 15 (40%) 71 (26%) 1.8 (1.1 – 2.7)

Neonatal hypoglycemia 2-24 

hrs

15 (40%) 118 (43%) 0.97 (0.64 – 1.5)

NICU admit 6 (16%) 38 (14%) 1.2 (0.54 – 2.5)

• Hyperglycemia prior to delivery is uncommon in GDM

• GDM: 10% received insulin in labor (hyperglycemia group glucose range 118 (114 – 126) mg/dl

• The newborn hypoglycemia in the GDM-medication group was resolved without NICU admission 

• Strategies other than strict intrapartum glucose control to reduce adverse neonatal outcomes are necessary to 

reduce neonatal hypoglycemia (MM note: optimal antenatal control)



• No difference in neonatal  hypoglycemia 

GDM diet vs insulin 

• Major factor: LGA

• NICU admit: indication other than  

hypoglycemia 2.6%; mild 1%; severe 0%

Mild neonatal hypoglycemia was defined as glucose level 

<47 mg/dL and severe hypoglycemia as <36 mg/dL



To reduce risk for GDM:

• Optimal antenatal control

• Avoid LGA by avoid 

excessive weight gain

Note: 

• Less than recommended 

weight gain after the dx of 

GDM is association with 

reduced risk for 

LGA/macrosomia

• Excessive weigh gain after 

dx of GDM is associated with 

increased risk of 

LGA/macrosomia and 

cesarean delivery



• There is no clear difference in outcomes re: neonatal hypoglycemia with GDM-diet vs insulin

• Tight intrapartum glucose control does not reduce the risk of neonatal hypoglycemia

• Few people even on medication for GDM need insulin in labor (about 10%)

• Excessive weight gain is associated with macrosomia which is associated with neonatal 

hypoglycemia

Take Home Message: 

• Gestational diabetes treated with diet or insulin have low rates of 

hyperglycemia requiring insulin during labor

• Newborns delivered of patients with gestational diabetes have low rates of 

NICU admission for hypoglycemia



Postpartum (no suspicion for pre-existing DM):

• Check FBS on PPD 1

• If normal can consider GTT immediately

• If elevated wait for GTT 6 wks or HgbA1C at 

3 months

GDM Medication Controlled

(MFM recommendations will note how to 

continue metformin or insulin)

POCT glucose q4 hours in labor and 

second stage (or none)

Glucose 150-200 mg/dl:

4 units short acting insulin 

(Aspart, Lispro) SQ

Recheck q 1 hr x4 hrs

Glucose 121-149 mg/dl:

Recheck in 1 hr

120-149: 2 units short 

acting insulin (Aspart, 

Lispro) SQ

Postpartum:

• No glucose assessment

• GTT immediately PP, 6 weeks later, or HgbA1C at 3 

months

GDM Diet Controlled

(note: it is not clear any patient with 

GDM with documented diet control 

needs glucose assessment)

POCT in labor q2-4 hours; can increase to 

1-2 hours depending on results

Glucose 150-200 mg/dl:

4 units short acting insulin 

(Aspart, Lispro) SQ

Recheck q 1 hr x4 hrs

Glucose 121-149 mg/dl:

Recheck in 1 hr

120-149: 2 units short 

acting insulin (Aspart, 

Lispro) SQ
After insulin recheck POCT glucose  q 1 hr x4 

hrs (do not retreat until 4 hours)
After insulin recheck POCT glucose  q 1 hr x4 

hrs (do not retreat until 4 hours)



Proposal for Level 1 hospitals: GDM diagnosis

Nutrition

Check fingersticks FBS (<95 mg/dl) and 1 (<140 mg/dl) or 2 (<120 mg/dl) hr postprandial

Good control:

Routine OB care

If >20% of values abnormal:

To MFM for consideration of medication

If medication: start antenatal testing >32 wks

Consider induction 39 wks

If poor control consider induction 38 wks

Assessment for neonatal hypoglycemia per current newborn protocol

To MFM if suspicious for pre-existing DM

MFM to comanage 

(telehealth, mychart):

Pt will send glucoses 

to MFM weekly and 

MFM will manage 

GDM medications, 

provide plan for 

medication around 

delivery; expect 

medication 

discontinuation at 

delivery 



Infant of (Gestational) 
Diabetic Mother

Delia Horn, MD, FAAP

2/6/2024



Malaza, N et al. A Systematic 

Review to Compare Adverse 

Pregnancy Outcomes in Women 

with Pregestational Diabetes and 

Gestational Diabetes. Int. J. 

Environ. Res. Public 

Health 2022, 19, 10846. 

https://doi.org/10.3390/ijerph1917

1084



Infant of (Gestational) Diabetic Mother

• Maternal hyperglycemia before delivery was associated with 1.8-fold greater risk 
of neonatal hypoglycemia (glucose <45 mg/dL) in patients with GDM on 
medication (adjusted risk ratio (aRR): 1.8; 95% CI: 1.1–2.7) – at 1 hour, not seen 
at hours 2 or 4 

• This association was not seen in diet-controlled GDM (0.5; 0.23–1.1)

• Pregestational diabetes, compared to GDM, regardless of intrapartum maternal 
glucose control, was associated with neonatal hypoglycemia and NICU admission.

• Patients with pregestational diabetes were more likely to have a large for 
gestational age infant compared to patients with GDM (25.3% versus 10.3%) 

Tooba et al. Reexamining intrapartum glucose control in patients with diabetes and risk of neonatal hypoglycemia. J Perinatol. 
2021 December; 41(12): 2754–2760. doi:10.1038/s41372-021-01292-3 



Hypoglycemia

• Advance fast, wean slow

• Oral glucose gel, formula supplemented feeds, fortified feeds (24 
kcal/oz)

• IV fluids: 
• D10 bolus as needed (2 mL/kg)

• D10 fluids at 60-80 mL/kg/d (monitor electrolytes daily)
• With electrolytes if >24 hours old

• Increase as needed to attain euglycemia



Hypoglycemia

• D10 IV fluid Weaning Plan:
• By 0.5-1 milligram/kilogram/minute (mkm; Glucose Infusion Rate or GIR) for 

every 2 qAc blood sugars >55 mg/dL, or 1 qAc blood sugar >70 mg/dL

• Calculating GIR:
• Glucose Infusion Rate (cornell.edu)

http://www-users.med.cornell.edu/~spon/picu/calc/glucinfr.htm


Case Example

• 3.8 kg male infant receiving 100 mL/kg/d of D10 with electrolytes
• Fluid rate = (100*3.8)/24 = 15.8 mL/hr

• GIR = 6.9 mg/kg/min



Case Example

• Drop rate to 14.7 mL/hr: GIR = 6.4 mg/kg/min (decrease of ~0.5 
mkm)

• Drop rate to 13.7 mL/hr: GIR = 6 mg/kg/min (decrease of ~1 mkm)



Case Example

• Further weans by either:
• 0.5 GIR: (15.8 – 14.7 = ~1 mL/hr)

• 1.0 GIR: (15.8 – 13.7 = ~2 mL/hr) 

• Wean by 1 mL/hr to wean GIR by 0.5 mkm

• Wean by 2 mL/hr to wean GIR by 1 mkm



Ways not to Wean

• Halving fluids, then turning off

• Decreasing by 20 MKD until fluids are off

• Any weaning plan that is not GIR - driven



Advance Fast, Wean Slow – Call UVM If You Get 
Stuck ☺



Questions



Thank you

Marjorie Meyer, MD Marjorie.Meyer@uvmhealth.org 
Delia Horn, MD, FAAP Delia.Horn@uvmhealth.org 

 
PQC-VT vchip.pqcvt@med.uvm.edu 
Samantha Bellinger, MA Samantha.Bellinger@uvmhealth.org
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