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3HB increase rapidly in the case of sudden insulin
deficiency, while urinary excretion of AcAc is delayed
as it is dependent on glomerular filtration and therefore on renal function and degree of hydration. The
measurement of AcAc in urine is a semi-quantitative
assay and the result can be influenced by the presence
of certain food and drugs.2 Thus, measurement of 3HB
in blood can be used for diagnosis and monitoring of
diabetic ketoacidosis (DKA).1
Positive urine ketone readings are found in up to
30% of first morning urine samples from pregnant
women (with or without diabetes) during starvation
and after hypoglycemia.1 Indeed, ketonuria is not
uncommon in normal pregnancy.3 After an overnight
fast, maternal ketone body concentrations are about
threefold greater in pregnant than in non-pregnant
women.4 However, it is unclear if starvation ketosis is
associated with decreased intelligence in the offspring.5
Ketone bodies are probably normally present in the
fetal brain at various times during most pregnancies;
in addition, fasting ketonemia in poorly controlled
diabetic pregnant women has been associated with
decreased intelligence and impaired fine motor skills
in the offspring.6
The reported association of maternal ketonuria
during pregnancy with subsequent reduction in children’s IQ values7 has influenced the clinical care of
pregnant women. The need to prevent ketonuria has
been one further reason to maintain appropriate weight
gain during pregnancy, avoid weight-reduction diets
and maintain adequate food intake during the nausea
and vomiting phase of early gestation.
The aim of this study was to investigate firstly the
presence of ketonemia and ketonuria in gestational
diabetes mellitus (GDM) women who followed the
Institute of Medicine (IOM) diet instructions, in the
morning after a night fast, and secondly any possible
associations of ketonemia with metabolic parameters
and medical interventions.
RESEARCH DESIGN AND METHODS
Study field
This study was undertaken at the Diabetes Mellitus
Unit of “Alexandra” Hospital in Athens, Greece. The

protocol of this study was approved by the Hospital
Scientific and Bioethics Committee.
Inclusion/Exclusion criteria
Women with GDM who consecutively attended the
Diabetes Mellitus Unit from May 2011 to November
2011 were considered as potential candidates. Women
with Type 1 Diabetes Mellitus, Type 2 Diabetes Mellitus or other systematic illnesses and those with Hct
values below 25% were excluded. In order to avoid
interference with the method of 3HB measurement,
women using food supplements with ascorbic acid
or such drugs as methyldopa and salicylate were also
excluded.
Study subjects
One hundred and eighty (180) women with GDM
according to IADPSG 2010 criteria8 in the third trimester of gestation were included in this study. All
women signed a written informed consent before entering the study. Patient’s characteristics are shown in
Table 1. All patients were in good metabolic control.
Diet and self-monitoring protocol
All women were instructed to follow a diet in order
to gain weight during pregnancy according to the IOM
2009 recommendations.9 Forty-five percent of the diet
calories came from carbohydrates and were distributed
through six meals (breakfast, morning snack, lunch,
afternoon snack, dinner, bedtime snack). The standard
monitoring protocol included daily self-measurements
of blood glucose (SMBG) using a standardized portable glucose meter four times a day (fasting before
breakfast and one hour postprandial after breakfast,
lunch, dinner) by women who controlled their GDM
Table1. Characteristics of the study subjects Patients (n=180)
Characteristics
x− ± SD

Age (years)
33.0±5.4
Height (cm)
162.0±6.9
BMI before pregnancy (kg/m2)
27.1±5.9
Body weight at the first examination (kg)
71.5±17.3
Systolic blood pressure (mmHg)
121.1±15.7
Diastolic blood pressure (mmHg)
77.8±11.9
BMI before pregnancy: Normal: 44.2%, Overweight: 22.7%,
Obese: 33.1%
Patients using insulin therapy: 74/180 (41.1%)

