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Table 5. Diagnostic Criteria of GDM in Two-step and One-step Approaches

Measurement Time One-Step Approach with 75 g OGTT "
Fasting plasma glucose 92 mgfdL

One-hour plasma glucose 180 mgfdL

Two-hour plasma glucose 153 mg/dL

Three-hour plasma glucose

“The diagnosis of GDM is made if at least two of four plasma glucose levels are met or exceeded.
" One abnormal value confirms GDM.
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Pregnancy is accompanied by insulin resistance, mediated
primarily by placental secretion of diabetogenic hormones
including growth hormone, corticotropin-releasing hormone,
placental lactogen (chorionic somatomammotropin), prolactin,
and progesterone.

These and other metabolic changes, which are generally most

prominent in the third trimester, ensure that the fetus has an
ample supply of nutrients.



Gestational diabetes mellitus (GDM) develops in pregnant people
whose pancreatic function is insufficient to overcome the insulin
resistance associated with the pregnant state.

Among the main consequences of GDM are increased risks of
preeclampsia, large for gestational age (LGA) newborns, and
cesarean birth, and their associated morbidities.



Patients with GDM are at high risk of developing type 2
diabetes later in life.

Prevalence has been increasing over time, likely due to
increases in mean maternal age and BMI, particularly
increasing obesity.



GDM has been associated with increased risks of
several adverse outcomes.

Although treatment of GDM can reduce the risk of
some short-term outcomes (eg, preeclampsia,
macrosomia), a favorable effect on long-term offspring
outcomes is unclear.



In mothers: future development of type 2 diabetes and
cardiovascular disease.

In adolescent and adult offspring: obesity, abnormal glucose
tolerance, hypertension, and metabolic syndrome. An increased risk
of autism and other adverse neurodevelopmental outcomes has also
been reported, and may be related to shared environmental and

genetic factors.



Lifestyle interventions for risk reduction

Lifestyle interventions (eg, diet modification, exercise) are targeted at individuals at high
risk for developing GDM, particularly individuals who are overweight or obese and those
with a history of GDM in a prior pregnancy.

The goals are to:

e Achieve normoglycemia

e Prevent ketosis

e Provide adequate nutrition

eProvide adequate gestational weight gain based on maternal body mass index (BMlI)
e Contribute to fetal well-being



Treatment of gestational diabetes mellitus (GDM) can improve
pregnancy outcome.

Most patients (up to 85 percent) with GDM can achieve target
glucose levels with lifestyle modification alone.



A key simple, achievable intervention is to emphasize the benefits of elimination, or
at least reduction, of consumption of sugar-sweetened beverages (eg, soft drinks,
fruit drinks) and encourage drinking water instead.

Noncaloric sweeteners may be used in moderation.

Traditionally, restricting carbohydrate intake (particularly simple carbohydrates) has
been favored because it reduces postprandial hyperglycemia and fetal overgrowth
despite the lack of high-quality evidence.



5 Artificial
sweeteners

approved by
\ FDA




SAFETY!

Research on the safety of artificial sweeteners iIs limited.

FDA has deemed the following safe for use in moderation, including during
pregnancy and lactation.




Artificial Sweetener

 Aspartam Is forbidden in phenylketonuria.

« Daily consumption of artificially-sweetened soft drinks by pregnant
women:.

1. can increase the likelihood of prematurity

2. may be associated with the diagnosis of asthma in their children
up to the age of 7 years




A typical meal plan for patients with GDM includes three small- to moderate-sized
meals and two to four snacks.

Adjustment of the meal plan should be ongoing and based upon results of self-
glucose monitoring, appetite, and weight-gain patterns, as well as consideration for
maternal dietary preferences and work, leisure, and exercise schedules.

Close follow-up is important to ensure nutritional adequacy. Individual assessment
and self-blood glucose monitoring are used to determine and modify specific
nutrition/food recommendations.

If insulin therapy is added to nutritional therapy, a primary goal is to maintain
carbohydrate consistency at meals and snacks to facilitate insulin adjustments.



Calories :

There are no clear data suggesting that the caloric requirements of pregnant
patients with GDM are different from those without GDM .

For individuals with a prepregnancy BMI in the healthy range, caloric requirements
in the first trimester are the same as before pregnancy and generally increase by
340 calories per day in the second trimester and 452 calories per day in the third
trimester.

Individuals who are underweight, overweight, or obese should work with a
registered dietician to determine their specific caloric requirements.



Carbohydrate intake:

Once the caloric needs are calculated, carbohydrate intake is determined
as it is the primary nutrient affecting postprandial glucose levels.

The total amount of carbohydrate, the distribution of carbohydrate over
meals and snacks, and the type of carbohydrate can be manipulated to
blunt postprandial hyperglycemia.

However, reducing carbohydrates to decrease postprandial glucose
levels may lead to higher consumption of fat, which may have adverse
effects on maternal insulin resistance and fetal body composition



Carbohydrates




Carbohydrates

Q'Q

QUALITY vs. QUANTITY



e carbohydrate intake from :

vegetables, fruits, whole grains, legumes, and dairy products are better
than those that contain added fats, sugars, or sodium.

SIMPLE COMPLEX
Vo,




Carbohydrates counting




Dietary Reference Intakes (DRI) for all pregnant people is a minimum of 175 g of carbohydrate
per day and 28 g of fiber . There is sparse evidence from randomized trials as to the ideal
carbohydrate intake for treatment of GDM.

We limit carbohydrate intake to 40 percent of total calories while ensuring that ketonuria does
not ensue .

Many patients will need individual adjustment of the amount of carbohydrate by 15 to 30 g at
each meal, depending on their postprandial glucose levels, which are directly dependent upon
the carbohydrate content of the meal or snack.

The postprandial glucose rise can be blunted if the diet is carbohydrate restricted.



Carbohydrates should predominantly consist of starchy foods, a low glycaemic
index, and a naturally high content of dietary fiber, such as vegetables, legumes,
fruits, and whole grains .

The intake of added sugars should be kept low.






Protein and fat intake

The remaining calories come from protein (20 percent of total calories or
approximately 71 g per day) and fats (40 percent of total calories; saturated fat
intake should be <7 percent of total calories).

Protein intake should be distributed throughout the day and included in all
meals and snacks to promote satiety, slow the absorption of carbohydrates into
the bloodstream, and provide adequate calories.

A bedtime high-protein snack is recommended to prevent accelerated (ie,
starvation) ketosis overnight and maintain fasting glucose levels within the target
range.
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Gestational weight gain/loss




Gestational weight gain/loss

After prescribing the diet, it is important to pay attention to subsequent
changes in weight.

Excessive gestational weight gain was associated with a significantly
increased risk of having a large for gestational age newborn, preterm
birth, and cesarean birth .

Although suboptimal weight gain increased the likelihood of avoiding

pharmacotherapy of GDM and decreased the likelihood of having a
large for gestational age newborn, there were more small for
gestational age newborns in this group (7.3 versus 5.6 percent).



Some patients experience a minimal (one to five pounds) weight loss or weight
stabilization for the first few weeks after starting nutritional therapy, which should
be evaluated in the overall context of gestational weight gain and ongoing
surveillance of weight gain in the weeks thereafter.

Weight loss is generally not recommended during pregnancy, although controversy
exists regarding this recommendation for patients with obesity, especially class Il or
1.

For pregnant people with obesity, a modest energy restriction of 30 percent below
the DRI for pregnant people (175 g carbohydrate, 71 g protein, 28 g fiber ) can often
be achieved while meeting gestational weight gain recommendations and without
causing ketosis.
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EXERCISE

?




EXERCISE

Adults with diabetes are encouraged to perform 30 to 60 minutes of moderate-
intensity aerobic activity (40 to 60 percent maximal oxygen uptake [VO2max]) on

most days of the week (at least 150 minutes of moderate-intensity aerobic exercise
per week).

A program of moderate exercise is recommended as part of the treatment plan for
patients with diabetes as long as they have no medical or obstetric
contraindications to this level of physical activity.



Exercise that increases muscle mass, including circuit training, appears to
improve glycemic control, primarily from increased tissue sensitivity to insulin.

As a result, exercise can reduce both fasting and postprandial blood glucose
concentrations and, in some patients with GDM, the need for insulin may be

obviated .



Contraindications to aerobic exercise during pregnancy

Absolute contraindications to aerobic exercise during pregnancy

Hemodynamically significant heart disease
Restrictive lung disease

Cervical insufficiency or cerclage

Multiple gestation at risk of premature labor
Persistent second- or third-trimester bleeding
Placenta previa after 26 weeks of gestation
Premature labor during the current pregnancy
Ruptured membranes

Preeclampsia or pregnancy-induced hypertension

Severe anemia




Relative contraindications to aerobic exercise during pregnancy

Anemia

Unevaluated maternal cardiac arrhythmia
Chronic bronchitis

Poorly controlled type 1 diabetes
Extreme morbid obesity

Extreme underweight (BMI less than 12)

History of extremely sedentary lifestyle

Intrauterine growth restriction in current pregnancy

Poorly controlled hypertension

Orthopedic limitations
Poorly controlled seizure disorder

Poorly controlled hyperthyroidism

Heavy smoker




Safe and unsafe recreational exercises in pregnancy

Examples of safe and unsafe physical activities during pregnancy*

The following activities are safe to initiate or continue™:

" Walking

" Swimming
B  Stationary cycling

" Low-impact aerobics
" Yoga, modified 1

B  Pilates, modified

® Running or jogging A
®  Racquet sports AQ

®  Strength training*i

B Pelvic floor muscle training (Kegel)




The following activities should be avoided:

Contact sports (eg, ice hockey, boxing, soccer, and basketball)

Activities with a high risk of falling or otherwise hitting the abdomen against a hard surface (eg,
downhill snow skiing, water skiing, surfing, off-road cycling, gymnastics, and horseback riding)

Scuba diving
Sky diving
"Hot yoga" or "hot pilates’
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Gestational diabetes diagnosis
at 24 to 28 weeks of gestation

v

Counseling, glucose monitoring, nutritional therapy,
insulin or oral antihyperglycemic drugs (if needed)

|

v

Uncomplicated pregnancy,
good glucose control on
nutritional therapy alone

v

Y

Uncomplicated pregnancy, suboptimal glucose
control on nutritional therapy, or using insulin
or oral antihyperglycemic drugs

v

Begin twice weekly antenatal
meonitoring at 32 weeks of gestation®
(nonstress tests with amniotic fluid index)

Ultrasound to estimate fetal weight
between 36 and 39 weeks

v

Ultrasound to estimate fetal weight
between 36 and 39 weeks

v

L ¥

L

Estimated fetal weight
24500 grams

Estimated fetal weight Estimated fetal weight
<4500 grams 24500 grams

Estimated fetal weight
<4500 grams




\J

Begin twice weekly antenatal
monitoring at 32 weeks of gestation*
(nonstress tests with amniotic fluid index)

Y

\J
Ultrasound to estimate fetal weight Ultrasound to estimate fetal weight
between 36 and 39 weeks between 36 and 39 weeks
: | y : | V
Estimated fetal weight Estimated fetal weight Estimated fetal weight Estimated fetal weight
24500 grams <4500 grams 24500 grams <4500 grams

Y \

Y v

Counsel and offer
scheduled cesarean
delivery at 39+ 0 weeks

CounselY and discuss
a trial of labor

Y

Expectantly manage until
either spontaneous labor or
induction between 39+0 and
41+0 weeks

Counsel 1 and offer scheduled Counsel and offer induction

cesarean delivery at 39+ 0 weeks. of labor at 39+0 weeks.
However, if glycemic control However, if glycemic control
is suboptimal, then delivery is suboptimal, then delivery
at 3740 to 3846 weeks at 37+0 to 38+ 6 weeks
can be appropriate, depending can be appropriate, depending
on the dinical scenario. on the clinical scenario.
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Primordial Prevention

Primary Prevention

Secondary Prevention

Tertiary Prevention

Quaternary Prevention




Primordial Prevention
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Primary Prevention
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Secondary Prevention

G0, L YA-TY aan )0 4l0,b (45 pled (5,500 < -



Tertiary Prevention
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Quaternary Prevention
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