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INTRODUCTION

The most important aspect of  peripartum management of  
diabetes is to avoid maternal hyperglycemia as it increases 
chances of  neonatal hypoglycemia and fetal acidemia. The 
management in the postpartum period is less critical, but 
maternal hypoglycemia is more of  a concern because of  the 
rapid changes in the placental hormones in the postpartum 
period. It is universally accepted that tight glycemic control 
is necessary for women with pre-gestational or gestational 
diabetes mellitus (GDM) throughout pregnancy and it is 
more crucial during labor.[1] The monitoring of  blood sugars 
along with continuous glucose infusion has been used for the 
peripartum management of  diabetes in many centers as it 
causes less hypoglycemia and fewer incidence of  side effects.[2]

The requirement of  insulin in the intrapartum period 
is largely dependent on the type of  diabetes in the 
mother (type 1, type 2 or gestational diabetes) and also 
on the phase of  labor. The women with type 2 diabetes 
and gestational diabetes have adequate endogenous 
insulin production while women with type 1 diabetes 
have almost no endogenous insulin production. During 
the latent phase of  labor, the requirement of  insulin is 
stable, but during the active phase insulin requirement 
comes down markedly especially in patients with type 2 
diabetes mellitus (type 2DM) and GDM. The control 
of  the sugars during pregnancyalso has a bearing on 
the requirement of  insulin during peripartum period. 
Women with previously uncontrolled sugars may require 
a high dose of  insulin during peripartum period while 
requirement will be lower in women with good control 
of  sugars during pregnancy.[3,4] Newborns born to 
poorly controlled diabetic mothers are prone for severe 
neonatal hypoglycemia because of  secondary hyperplasia 
of  pancreas and hyperinsulinemia and even with tight 
glycemia during the peripartum period it is diffi cult 
to prevent hypoglycemia in these infants as there will 
be excess of  insulin levels in response to prolonged 
hyperglycemia.[5]
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A B S T R A C T

The peripartum control of diabetes is very important for the well-being of the newborn as higher incidence of neonatal hypoglycemia 
is seen if maternal hyperglycemia happens during this period. Type of diabetes (type 1, type 2 or gestational diabetes) also has an 
effect on the glucose concentration during intrapartum period. During the latent phase of labor, the metabolic demands are stable 
but during active labor there is increased metabolic demand and decreased insulin requirement. After delivery once the placenta is 
extracted, insulin resistance rapidly comes down and in patients with pre-gestational diabetes there will be a sudden drop in insulin 
requirement and the insulin may not be required in women with gestational diabetes, but they just need close monitoring. During 
breast-feeding blood glucose levels fall because of high metabolic demand and women need to take extra calories to maintain the 
levels and more vigilance especially in type 1 and type 2 diabetic mothers is required. The protocols used for the management of 
peripartum management of diabetes mostly rely on glucose and insulin infusion to maintain maternal blood sugars between 70 and 
110 mg/dl. The data is mostly from retrospective studies and few randomized control trials done mainly in type 1 diabetes patients. 
The review summarizes guidelines, which are used for peripartum management of blood glucose.
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MANAGEMENT OF DIABETES DURING 
LABOR

During labor and delivery the goal is to maintain the sugars 
in the normal range as safely as possible as increased blood 
sugars 4-6 h prior to delivery leads to increased rates of  
hypoglycemia in the neonate.[6] Studies have shown that 
continuous monitoring of  blood glucose during labor may 
improve the outcome of  the mother and the baby. During 
labor normoglycemia is mostly achieved with short or rapid 
acting insulin when indicated so as to prevent hypoglycemia 
in the neonate.[7]

INTRAPARTUM TARGETS FOR GLUCOSE

The American College of  Obstetrics and Gynecology and 
the American College of  Endocrinology recommends 
maintenance of  blood glucose between 70 and 110 mg/dl 
during labor (3.9-6.1 mmol/L),[8,9] this goal is the same 
irrespective of  whether the women has type 1 diabetes, 
type 2DM or GDM. Some studies recommend an upper 
target of  100 mg/dl[10] to minimize the risk of  neonatal 
hypoglycemia while some studies have relaxed the target to 
126 mg/dl as this level does not further increase the risk 
of  hypoglycemia in the neonate. A maternal blood glucose 
value of  more than 180 mg/dl has been conclusively proven 
to be associated with high risk of  neonatal hypoglycemia.[11]

In a retrospective analysis of  137 singleton cases, managed 
with a conservative approach during delivery of  singleton 
pregnancy, 87% of  neonatal hypoglycemia (n = 26) occurred 
in infants born to mothers with blood sugar levels between 
72 and 144 mg/dl (4-8 mmol/L). Thirteen of  these neonates 
who required neonatal intensive care unit admission were 
born to mothers with blood sugar <144 mg/dl (8 mmol/L). 
Thus, blood glucose needs to be monitored very closely to 
keep it within the targets.[12]

INSULIN AND GLUCOSE THERAPY DURING 
INTRAPARTUM PERIOD

The hepatic glucose supply is suffi cient during the latent 
phase of  labor, but during the active phase of  labor the 
hepatic glucose supply is depleted so calorie supplementation 
is required. During the active phase of  labor, the 
supplementation is mostly in the form of  intravenous 
glucose as the oral supplementation is restricted.[13]

The guidelines for insulin therapy during pregnancy mostly 
suggest infusion of  insulin and glucose. The protocols for 
use of  insulin during pregnancy are mostly based on studies 
in type 1 diabetes mellitus patients.

An audit of  40 pregnancies over a 4 year period was conducted 
to fi nd out the blood sugar control during labor using the insulin 
glucose infusion and it demonstrated the practical use of  a 
simple regimen for control of  blood sugar during pregnancy. 
Mean blood glucose of  94 ± 40 mg/dl (5.2 ± 2.2 mmol) 
before delivery and 85 ± 33 mg/dl (4.7 ± 1.8 mmol) just 
before labor prevented neonatal hypoglycemia.[14]

In women with type 1 diabetes mellitus, a glucose infusion 
with insulin is mostly required during the latent period of  
spontaneous labor, but when the patients go into active 
labor the requirement of  insulin drops to almost zero 
and the glucose requirement is equivalent to that required 
during rigorous exercise There is an eight-fold increase in 
the glucose substrate requirement during this time.

In women with type 1 diabetes mellitus, a protocol with 
a normal saline infusion can also be used and when the 
blood sugar falls below 70 mg/dl then an intravenous 
glucose drip can be started[15] while some protocols favor 
the use of  glucose infusion at the rate of  125 mg/h with 
a simultaneous use of  insulin infusion at the rate of  0.5-1 
unit/h.[16,17] Both protocols are associated with low rates 
of  complications. One less studied approach is rotating 
fl uid, where patients can be on insulin drip or rotating 
fl uids with continuous glucose and non-glucose drip, it 
has been observed that there is no difference in mean 
intrapartum maternal capillary blood glucose (CBG) 
levels between the two groups. In a study on 15 patients 
comparing intrapartum insulin drip or rotating fl uids 
protocol, both regimes were found to have the same effect 
on the control of  maternal blood glucose.[18]

In women with type 1, type 2 DM or gestational diabetes 
during labor either a dextrose 5% solution can be used 
with a fi xed dose of  insulin to be added to the drip or a 
simultaneous infusion is started with glucose infusion and 
the dose is titrated as per the patients’ blood sugar levels 
and the blood sugar is mostly maintained between 72 and 
144 mg/dl (4-8 mmol/l).

The insulin requirement during the peripartum period 
also depends on the diabetes control during the pregnancy 
period. Women having uncontrolled sugars during 
pregnancy may require a higher dose of  insulin during 
labor depending on whether it is active or latent labor. The 
women who have good glycemic control during pregnancy 
do not require very high dose of  insulin during labor. The 
rapidly acting insulin analogues are comparable option in 
pregnant women as they help in avoiding the postprandial 
excursions and cause less incidence of  hypoglycemia 
wherever it is a concern.[19,20]
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In clinical practice, 6-8 units of  conventional regular insulin 
or analogue like lispro or aspart in the same dose can be 
added to 500 ml of  5% dextrose normal saline (DNS) 
according to the requirement of  the patient or if  the 
patient’s requirements are high it is advisable to start an 
insulin infusion with monitoring of  the blood glucose every 
1-2 h and to titrate the insulin infusion rate accordingly 
and to start simultaneous glucose infusion when the blood 
sugars. Patients with GDM well-controlled on life-style 
modifi cation need to be monitored for blood sugars during 
labor. A similar protocol is followed in our center.

MONITORING OF BLOOD SUGARS DURING 
INTRAPARTUM PERIOD

The rapid changes in glucose and the insulin requirement 
in labor mandate frequent monitoring of  capillary sugars in 
these patients which should be done every 2-4 h during the 
latent phase, every 1-2 h during the active phase and hourly 
in patients on glucose infusion. Measurement of  CBG is 
an accurate method to check the blood sugars bedside 
and promptly except over high ranges and low ranges 
where they may give less accurate value so a laboratory 
confi rmation for venous blood may need to be done in 
such cases.

During labor in a case with GDM controlled only on life-style 
modifi cation it is not compulsory to monitor blood sugars 
periodically but monitoring once in every 4-6 h is suffi cient 
during labor but in patients on insulin it is mandatory to 
monitor the blood sugar every 1-2 hourly and in all cases the 
blood sugars should be maintained between 80 and 110 mg/dl.

MANAGEMENT DURING CESAREAN SECTION 
AND INDUCTION

Any medical procedure induces physiological stress, 
caesarian section and general anesthesia cause release of  
counter regulatory hormones such as glucagon, cortisol, 
growth hormone, epinephrine, all the counter regulatory 
hormones cause insulin resistance and hyperglycemia and 
few cases develop ketosis. In one study, which included 
21 patients in whom serial blood samples were taken 
before, during and after the operation and assessed for 
the measurement of  plasma glucagon, plasma insulin 
and blood glucose concentrations. It was noted that 
there was a significant rise in plasma glucagon level 
during the operation and fall in insulin levels in the 
post-operative period despite hyperglycemia during and 
after the operation.[21]

In patients for whom cesarean is planned, it always 
preferred to do the procedure early morning. Patient 
needs to take her usual night dose of  intermediate-acting 
insulin and the morning dose of  insulin has to be withheld 
and patient needs to be kept nil by mouth. If  surgery 
is delayed it is needed to start basal and corrective 
regimen (DNS with short acting insulin) with one-third 
of  the morning intermediate insulin dose with a 5% 
dextrose infusion to avoid ketosis. Blood glucose has to 
be monitored second hourly and if  required subcutaneous 
dose of  corrective dose of  short acting insulin to be 
given. Hyperglycemia should be avoided during the 
surgery to reduce the risk of  neonatal hypoglycemia and 
wound infections in the mother. During the induction of  
labor which again should be planned early morning and 

Type 1 diabetes
mellitus

Type 2 diabetes
mellitus

Gestational
diabetes
mellitus

IV insulin infusion with simultaneous 5% DNS
(titrate according to blood sugars) OR start with
5 units of regular short or rapid acting insulin in
500 ml of 5% DNS at a rate of 100-125 ml/h and
titrate as perpatient requirement

Need monitoring of blood
glucose during peripartum
period

GDM well-
controlled on life-
style modification

Figure 1: Flow chart for management of diabetes during labour (type 1DM, type 2DM, GDM)[8,16,17]
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similarly the woman should take her usual night dose of  
intermediate acting insulin and if  labor is prolonged they 
have to be supplemented with 5% dextrose when blood 
glucose falls below100 mg/dl.

MANAGEMENT IMMEDIATELY AFTER DELIVERY

After delivery, the requirement of  insulin shows a sharp 
decline and in GDM it is advisable to continue the 
monitoring to see if  the sugars have become normal 
in the postpartum period but in cases with type 1 and 
type 2 DM it is not prudent to stop the insulin rather 
the dose of  insulin needs to be decreased by 20-40% of  
the pregnancy dose as the requirement of  insulin during 
lactation is less. During the breast-feeding, sometimes the 
requirement of  insulin can fall drastically and these women 
may develop hypoglycemia, so the dose of  insulin needs 
to be adjusted accordingly.[22,23] The monitoring of  GDM 
women with a fasting and postprandial sugar is a good 
method to diagnose T2DM, about 15% of  GDM remain 
glucose intolerant or develop type 2DM in the postpartum 
period and 10-50% of  the women develop diabetes within 
5 years of  delivery.[24] Provision of  proper obstetric and 
neonatal care is of  prime concern after delivery. Immediate 
postpartum type 2 diabetes is uncommon in women with 
GDM. The glucose targets during the postpartum period in 
women who have undergone cesarean section are not very 
clear, but strict control is needed to prevent any infections. 
Patients with uncontrolled sugars have improper control 
have high chances of  post-operative complications.

AFTER DISCHARGE

If  the patient has diabetes post-pregnancy then she needs 
to be counseled about medical nutrition therapy and 
self-monitoring of  blood glucose and physical activity is 
advised.[25] The diet is advised such that it is good for the 
mother’s nutrition, lactation and also for the infant’s health. 
If  the patient continues to have type 1 diabetes, which was 
diagnosed for the fi rst time in pregnancy as GDM then 
insulin therapy is immediately instituted. If  type 2 diabetes 
is suspected after delivery then insulin therapy is continued 
until the mother is breast-feeding but among the oral 
hypoglycemic agents like glibenclamide and glipizide can be 
used as they don’t pass in large amounts in breast milk.[26] As 
for the use of  metformin small studies have shown that it is 
excreted in small amounts in breast milk.[27,28] The women 
should be counseled about the potential problems with the 
use of  oral hypoglycemic agents during lactation and should 
preferably be put on insulin till they breastfeed the baby.

More thrust should be given to the life-style modifi cation 
in women with GDM as they have a high chance of  

developing diabetes if  they are not cautious with their 
life-style modifi cation. For women with GDM whose 
sugars are normal after delivery an OGTT with 75 g of  
glucose can be planned after 6 weeks of  delivery to see 
if  the sugars have normalized.[29] Some studies have even 
used short message service (text) system for these women 
to remind them for testing for type 2DM.[30]

CONTROVERSIES - ROLE OF ORAL 
ANTI-DIABETIC AGENTS VERSUS INSULIN 
IN PREGNANCY

Only few studies have assessed the risk of  oral anti diabetic 
agents versus insulin in patients with gestational diabetes. In 
the largest trial (n = 404) comparing glyburide and insulin, 
49% of  the women on insulin underwent cesarean delivery 
as compared with 46% of  those on glyburide.[31] A second 
trial reported no difference in cesarean delivery rates for 51 
women on glyburide, insulin or acarbose. Three trials found no 
statistically signifi cant differences in glucose control between 
women treated with insulin and those receiving glyburide.[31,32] 
One of  these studies considered pre-eclampsia, two studies 
included maternal weight and two other studies included 
information on maternal hypoglycemia. In one large trial 
which compared glyburide versus insulin and which included 
404 patients 46% of  the women underwent cesarean section 
in the glyburide group versus 49% in the insulin group.[32,33] 
Because of  the limited number of  randomized control 
trials and the lack of  consistency in the maternal outcomes 
measured across studies; the overall strength of  evidence is 
very low. The oral anti diabetic agents are not used during 
peripartum period as most of  these patients are not orally 
allowed and are on insulin and glucose infusions during that 
period and also there is no Food and Drug Administration 
approval for their use during pregnancy.

CONCLUSION

The women with diabetes in pregnancy need a good 
control irrespective of  the type of  diabetes and antepartum 
control of  sugars is necessary to achieve a good peripartum 
control which reduces the risk of  neonatal complications. 
The judicious use of  insulin is the key to have a normal 
delivery of  a healthy child and to prevent neonatal 
hypoglycemia. Postpartum counseling for life-style 
modifi cation in the future is very important for future 
prevention of  type 2DM in women with GDM.
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