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INTRODUCTION 

Diabetic ketoacidosis (DKA) is a serious acute 

complication of diabetes and it is characterized by 

uncontrolled hyperglycemia, metabolic acidosis and 

ketosis.1 The occurrence of DKA during pregnancy is 

rare, with an estimated incidence of 1-3% of all diabetic 

gestations.2,3 Although more common in patients with 

type 1 diabetes, it may affect women with type 2 diabetes 

or, more rarely, gestational diabetes.4 Physiological 

adaptations related to pregnancy put the diabetic gravid at 

increased risk of DKA episodes. Pregnancy is a state of 

insulin resistance, created by hormones with counter-

regulatory actions (prolactin, human placental lactogen, 

progesterone and cortisol).  Moreover, in pregnancy there 

is an accelerated starvation since glucose is readily 

absorbed by the placenta and the fetus, increasing 

lipolysis and tendency toward ketones formation. The 

acid-base state of pregnancy is compensated respiratory 

alkalosis, which results in decreased buffering capacity.1,3 

DKA is a state of inadequate insulin action that is 

perceived as hypoglycemia at the level of target cells 

(adipocytes, liver and muscle). In consequence, there is a 

reduction in glucose utilization in peripheral tissues and 

an increase in gluconeogenesis, glycogenolysis and 

lipolysis, which contribute to hyperglycemia and 

ketogenesis. The osmotic diuresis leads to hypovolemia, 

and electrolytes abnormalities are the result of 

dehydration and acidotic state.1,5 Maternal DKA produces 

fetal distress through various mechanisms. Fetal hypoxia 

results from decreased placental perfusion as a 

consequence of maternal hypovolemia and acidemia. The 

direct transfer of ketoacids and glucose across the 

placenta leads to fetal acidosis and hyperinsulinemia, 

which increases the demand for oxygen. In addition, fetal 

hypokalemia can place the fetus at risk for serious cardiac 

arrhythmias, and maternal hypophosphatemia leads to 

decreased oxygen supply to the fetus.5,6 DKA occurs later 

in pregnancy, usually in second or third trimesters. It is 

necessary a great level of suspicion to diagnose this 

condition, once it usually occurs at lower blood glucose 

levels and it progresses more rapidly than in non-

pregnant patients. Despite this, its occurrence may 

represent a life-threatening event for both the mother and 
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her fetus.1,7 The purpose of this article is to describe a 

case report of DKA in pregnancy and review the 

literature on this relatively uncommon condition.  

CASE REPORT 

A 36-years-old woman, gravida 5, para 4, with type 1 

diabetes for 12 years, was brought to the emergency 

department at 34+3 weeks of gestation by prostration, 

vomiting, poor oral intake and diffuse abdominal pain, 

with two days of evolution. Despite the low attendance at 

diabetes controls, there weren’t records of end organ 

dysfunction. This pregnancy was non-planned, and she 

didn’t perform a preconception consultation. During the 

current pregnancy, she missed the majority of 

appointments with a multidisciplinary team of Pregnancy 

and Diabetes, and she had an inadequate metabolic 

control evaluated by glycated hemoglobin (11.5%, 8.1% 

and 9.6%, in first, second and third trimesters, 

respectively). On admission, she was confused, not 

oriented in time or space, answering to simple questions 

and denying administration of insulin for several days. 

Her vital signs were blood pressure of 113/68 mmHg, 

heart rate of 112 beats/minute, respiratory rate of 40 

cycles/minute and axillary temperature of 36 ºC. On 

physical examination she was prostrated, dehydrated and 

had ketonic breath. Pelvic examination revealed a cervix 

30% effaced, softened and 3 cm dilated. Obstetric 

ultrasound showed a fetus with vitality, in cephalic 

presentation, normal amniotic fluid and umbilical artery 

Doppler, and cardiotocography presented episodes of 

bradycardia. Maternal analytics revealed a severe DKA 

(Table 1). 

Table 1: Laboratory results at diagnosis of DKA. 

Biochemical parameter 

Glucose (mg/dl)  191 

Arterial pH  7,04 

Bicarbonate (mEq/l)  <3 

Sodium (mEq/l) 136 

Potassium (mEq/l) 4,8 

Anion gap (mEq/l) 18 

Serum and urine ketones  Positives 

Creatinine (mg/dl) 0,77 

She was managed by a multidisciplinary team 

(Obstetrician, Intensivist, Anesthesiologist and 

Neonatologist) and immediate treatment was started with 

intravenous fluids, insulin infusion and bicarbonate. After 

initial stabilization, and according with gestational age, 

the critical state of the pregnant and absence of fetal 

cardiotocography improvement, a cesarean section was 

performed. The female newborn weighed 2875 g, had an 

Apgar score of 6/8/9, an arterial pH in blood cord of 6.8 

with a base deficit of 14 mmol/l and was admitted to 

neonatal intensive care unit (NICU). The mother was 

discharged from intensive care unit two days after the 

cesarean and had a puerperium without other 

intercurrences; at this time, she had reassumed regular 

vigilance of diabetes. The newborn was discharged from 

NICU in day seven of life and at eighteen months of life 

had a normal psychomotor development.  

DISCUSSION 

The incidence of maternal and fetal mortality related with 

DKA is presumed to be decreasing in recent years with 

the improvement in diabetes and pregnancy care.5,8 

Maternal mortality secondary to DKA is around 5-15% 

and fetal death rates of 9-36% were reported.1,6,7,9 The 

long-term outcomes of fetuses exposed in utero to 

episodes of maternal DKA are not well defined, but some 

studies suggest an association between the level of 

ketoacidosis and worse neurodevelopmental 

outcomes.2,9,10 Pregnancy is a state of insulin resistance, 

accelerated starvation and decreased buffering capacity 

(compensated respiratory alkalosis of pregnancy). These 

physiological adaptations related to gestation put the 

diabetic gravid at increased risk of DKA episodes.3,9 In 

this case report, the precipitating factor of the DKA was 

noncompliance to the treatment. Others well described 

factors are acute illness or infection, unrecognized new 

onset diabetes, insulin pump failure, dehydration, stress 

of labor, emesis and gastroparesis. Some medications 

used in obstetrics, like steroids and betamimetics can 

worsen insulin resistance and hyperglycemia.7,11 The 

clinical and laboratory manifestations of the DKA in 

pregnancy are similar to that of non-pregnant patients but 

the progression is faster, and it could occur at lower 

blood glucose levels often causing a delay in diagnosis 

(Table 2).7,9 In the present case report, glucose blood 

levels were slightly elevated, and levels of bicarbonate 

were extremely low.  

Table 2: Clinical and laboratory manifestations                        

of DKA. 

Signs and symptoms Laboratory features 

Malaise 

Nausea 

Vomiting 

Abdominal pain 

Polyuria 

Polydipsia 

Weakness 

Tachycardia 

Hyperventilation 

Hypotension 

Ketonic breath 

Dehydration 

Altered 

consciousness/coma 

Hyperglycemia (>300 mg/dl) 

Acidosis (pH <7.3) 

Low bicarbonate (<15 mEq/l) 

Elevated anion gap (>12 

mEq/l) 

Serum and urine ketones 

positives 

Renal dysfunction 

Serum levels of potassium 

often normal (but total body 

potassium is decreased) 

DKA is a medical and obstetric emergency requiring 

immediate management by a multidisciplinary team.5 If 

not corrected, DKA can progress to a state of inadequate 

tissue perfusion, diminished cardiac and renal function, 

multiorgan failure, and even death.11 Principles of 

treatment are the same that for non-pregnant patients and 

include volume replacement, insulin therapy, correction 
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of acidosis and abnormalities of electrolytes, search and 

treatment of precipitating factor (Table 3).5,6 Bicarbonate 

administration during DKA event is a matter of debate in 

the literature.2,5,9 In this case report, given the severity of 

acidemia (pH 7.04 and bicarbonate <3 mEq/l) 

replacement of bicarbonate was performed.   

Table 3: Management of DKA in pregnancy. 

Treatment of DKA in pregnancy 

Fluid therapy  

Estimate fluid deficit of ~100 ml/kg body weight  

• Monitor fluid balance  

• 0.9% NaCl at 1000 ml/hr, for 2 hours  

• Switch to 0.45% NaCl at 250 ml/hr  

• When glucose < 250ml/hr, switch to 0.45% NaCl 

with 5% dextrose  

Correct 75% of fluid deficit over 24 hours, and the 

remaining in next 24-48 hours  

Insulin therapy 

IV bolus of 0.1 U/kg of insulin 

IV infusion of 0.1 U/kg/hr of insulin to decrease serum 

glucose by 50-75 mg/dl/hr 

(if serum glucose not decrease by 50 mg/dl/hr in first 

hour, double dose of infusion; when serum glucose < 200 

mg/dl decrease rate of infusion to 0.05 U/kg/h) 

Target serum glucose post DKA: 100-150 mg/dl 

Resume subcutaneous insulin once patient is stable and 

tolerating oral intake (maintain IV insulin after the first 

dose of subcutaneous insulin) 

Search and treatment of precipitating event 

Electrolyte replacement  

Potassium 

Anticipate a K+ deficit of 5-10 mEq/kg body weight 

Maintain adequate urine output (0.5 ml/kg/hr) and serum 

K+ between 4-5 mEq/l 

• If serum K+ < 3.3 mEq/l, hold insulin infusion 

• If serum K+ > 5.3 mEq/l, no treatment 

• If serum K+ 3.3-5.3 mEq/l, add 20-30 mEq to each 

liter of replacement fluids 

Bicarbonate 

Usually not necessary 

In the obstetric point of view, the cardiotocography 

reveals decreased or absent variability, absent 

accelerations, or late decelerations. The other features of 

fetal biophysical profile may also be abnormal and 

Doppler studies could show transient signs of 

redistribution.1 Some of the fetal effects of DKA may 

only be transient and reverse after treatment of the 

mother.9 Timing of delivery must be individualized based 

on gestational age, maternal and fetal responses to 

therapy. Emergency cesarean before maternal 

stabilization should be avoided because it could further 

aggravate the maternal condition. Delivery for fetal 

indications should be reserved for fetal impairment that 

persists after maternal resuscitation.5,6 The decision of 

cesarean delivery in this case report was based in 

gestational age, severity of maternal DKA and absence of 

fetal response after initial measures for mother 

stabilization. Prevention of DKA is essential; all diabetic 

women planning a pregnancy or already pregnant should 

be educated about the importance of compliance with 

therapy and early signs of DKA. On the other side, 

obstetricians should be aware of precipitants events that 

can trigger DKA in pregnancy. The prompt recognition 

and aggressive treatment of this infrequent but serious 

complication are essential in order to reduce maternal and 

perinatal mortality. 
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