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INTRODUCTION

ABSTRACT

Diabetic Ketoacidosis (DKA) is a life-threatening complication of diabetes mellitus and
must be readily treated to avoid development of severe complications, including cerebral
edema, shock, and multi-organ failure. Management of DKA should be a comprehensive
plan which incorporates fluid resuscitation, insulin therapy, electrolyte management and
constant monitoring. As a nurse, the provision or healthcare provider plays an important
role in providing early identification, proper evaluation, and implementation of
standardized treatment protocols. These will entail administering intravenous fluids, precise
adjustment in the insulin dosage to lower the blood glucose and ketone levels and close
observation of electrolytes especially potassium in the acute treatment. Nurses also require
observing the possible complications, particularly cerebral edema and initiate measures to
limit the risks by correcting the metabolic imbalance gradually. Moreover, family and
patient education is necessary to prevent further incidences of DKA, and the emphasis
should be made on insulin adherence, blood glucose monitoring, and management of sick-
days. The present paper has highlighted the role of nursing care in the multi-disciplinary
management of pediatric DKA to support the importance of creating individual care plans,
frequent reevaluation, and effective communication with the family to guarantee the best
final results.

Pediatric Diabetic Ketoacidosis (DKA) is a
potentially fatal complication of diabetes mellitus that
needs urgent treatment and intervention. It is a frequent
complication of children with type 1 diabetes, but may
also be observed in children with type 2 diabetes in some
circumstances, such as extreme insulin resistance or
infections. DKA is caused due to insulin deficiency in the
body and this causes blood sugar and fats to increase and
release more energy respectively.[1] The effect of this
process is the formation of ketones that are deposited in
the blood, leading to metabolic acidosis. Clinical
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manifestation of the DKA is dehydration, nausea,
vomiting, abdominal pain, fruity-smelling breath,altered
mental state, and rapid respiration. Cerebral edema,
shock, and organ failure are some of the severe
complications that the condition may develop into, and it
is therefore important to diagnose the condition early and
to intervene.[2] The nursing management is critical in
stabilization and treatment of pediatric DKA, which is
aimed at fluid replacement, insulin, electrolyte, and blood
glucose and electrolyte monitoring, and the prevention of
such complications as cerebral edema. Along with the
acute management, the nurses should educate the patient
and his family regarding the diabetes management
including the identification of early signs of DKA, the
necessity of insulin compliance, and the necessity of
regular blood glucose measurements. Moreover, nurses
collaborate intimately with the multidisciplinary
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healthcare team to make sure that the right protocols are
adhered to, and the condition of the patient is evaluated
on a regular basis[3]. This holistic method helps not only
to meet the urgent physical requirements of the child but
also to help him or her psychologically and to plan
success in discharge. With the help of such integration of
nursing protocols and clinical guidelines, healthcare
providers will be able to achieve better outcomes in
children with DKA, reduce the chances of chronic
complications, and establish a successful cooperation with
the patient and family in managing the chronicity of the
diabetes condition.[4]

Incidence and Clinical Significance

The prevalence of pediatric  Diabetic
Ketoacidosis (DKA) in the global community has been on
the rise especially among children with type 1 diabetes
mellitus. DKA is an acute complication of diabetes in
children that is one of the most prevalent and severe in
terms of seriousness, particularly in cases of children who
are newly diagnosed with diabetes or in cases where the
children had poor management of the condition. The
prevalence of DKA in children has a range of 2 to 10
cases per 1,000 cases of diabetic children annually
globally and has been varied based on geographical
location, access to medical services and socio economic
conditions.[1] The incidence is usually greater in areas
with a low accessibility to healthcare or poor diabetes
education where children will not be diagnosed or treated
with hyperglycemia or insulin deficiencies early enough.
The clinical importance of DKA is that it may easily
become worse when unattended. Besides being an
indicator of ineffective management of diabetes, DKA
may also lead to life-threatening problems including
dehydration, electrolyte abnormalities, cerebral edema
and organ failure. Limited attention and decisive actions
are needed to address the condition effectively to avoid
serious consequences. DKA in pediatric patients is
frequently accompanied by acute dehydration, nausea,
vomiting, abdominal pain, and typical fruity smell on the
breath, which results because of the ketones
accumulation[3,5]. The condition may develop rapidly,
and it may develop into coma, seizures, or even death in
case of lack of prompt medical treatment or proper
management. One of the most crucial characteristics of
DKA is that it is also connected with metabolic acidosis,
which is caused by the formation of ketones in the blood
and the decrease in the pH level. The abnormal
physiological processes found in the body as a result of
this acidosis include cardiovascular, respiratory and renal
systems and the result is a series of complications
necessitating intensive care. Moreover, there is still the
threat of cerebral edema as one of the most dreadful
complications of DKA.[6,7] Cerebral edema usually
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occurs during the first 24 hours of therapy and may lead
to an irreversible brain damage, making close observation
and proper treatment plans very crucial. Even though the
general mortality rate of pediatric DKA has also declined
due to the improvement of the treatment regimens, the
disorder represents a significant contributor to morbidity
and mortality among children with diabetes. Vigilant
preventive, early detection, and appropriate management
play an important role in alleviating the burden of
DKA.[5] Insulin non-compliance, infection, and stress
trigger are some of the factors that need to be addressed to
reduce the risk of the occurrence of the DKA episodes.
Furthermore, the clinical value of DKA is also applicable
in its long-term effects on the morbidity and quality of life
of diabetic children. Recurring DKA can result in the
occurrence of long term complications, such as growth
retardation, impaired cognitive abilities and reduced
overall management of diabetes, making the overall
medical management of the patient more complicated.
Thus, the incidence and clinical importance of pediatric
DKA are vital to the health care providers to provide the
most effective care, enhance patient outcome, and prevent
further onset by ensuring active prevention of the problem
with the help of perioperative education and the overall
management of diabetes.[8,9]

Pathophysiology of Diabetic Ketoacidosis

The pathophysiology of Diabetic Ketoacidosis
(DKA) in pediatric patients involves a complex interplay
of insulin deficiency, increased counter-regulatory
hormones, and impaired glucose utilization, leading to the
accumulation of ketones and metabolic acidosis. In a
healthy individual, insulin facilitates the uptake and
utilization of glucose by body cells, particularly in muscle
and adipose tissue, while inhibiting the release of fatty
acids and ketones. However, in children with type 1
diabetes mellitus, insulin deficiency, either due to
inadequate insulin administration or an inability of the
body to produce insulin, triggers a series of compensatory
mechanisms that culminate in DKA. When insulin is
deficient, glucose cannot enter the cells, and the body
perceives this as a state of starvation, despite elevated
blood glucose levels.[1,10] In response, the liver increases
gluconeogenesis and  glycogenolysis, leading to
hyperglycemia. However, the persistent insulin deficiency
results in inadequate glucose utilization, and as a result,
the body begins to break down fat stores for energy. This
fat metabolism leads to the release of free fatty acids,
which are converted in the liver to ketone bodies—
acetoacetate, beta-hydroxybutyrate, and acetone. These
ketones accumulate in the blood, leading to ketosis and a
decrease in blood pH, resulting in metabolic acidosis. The
accumulation of ketones causes a shift in the acid-base
balance, lowering the bicarbonate levels and increasing
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the anion gap. In an attempt to correct the acidosis, the
body increases respiratory rate to expel excess carbon
dioxide, which manifests as Kussmaul breathing, a deep,
labored breathing pattern characteristic of DKA.[9,11]
The combination of hyperglycemia, ketosis, and acidosis
contributes to the clinical presentation of DKA, including
dehydration, nausea, vomiting, abdominal pain, and
altered mental status. The hyperglycemia associated with
DKA also leads to osmotic diuresis, where excessive
glucose in the urine causes water and electrolytes,
particularly sodium and potassium, to be lost in large
amounts. This results in dehydration and significant
electrolyte imbalances, which can further exacerbate the
severity of the condition. Additionally, the stress response
in DKA increases the secretion of counter-regulatory
hormones, such as glucagon, cortisol, and catecholamines,
which exacerbate the breakdown of glycogen and fat
stores,  further = promoting  hyperglycemia  and
ketogenesis[9,12]. These hormones also contribute to the
vasoconstriction and reduced renal perfusion seen in
DKA, which impairs the kidney’s ability to excrete excess
glucose and ketones, worsening the metabolic
abnormalities. The dehydration and electrolyte
imbalances in DKA, particularly hypokalemia and
hyponatremia, increase the risk of cardiac arrhythmias
and other complications. Another critical aspect of the
pathophysiology of DKA is the risk of cerebral edema, a
rare but serious complication that typically occurs in the
early phase of treatment, particularly when fluid and
insulin are administered too rapidly[9,13]. Cerebral
edema is thought to result from a shift in fluid between
the intracellular and extracellular spaces as the body
corrects the dehydration and acidosis, leading to brain
swelling and increased intracranial pressure. Overall, the
pathophysiology of DKA is a dynamic and multifactorial
process that involves impaired glucose metabolism,
increased ketogenesis, fluid and electrolyte imbalances,
and acid-base disturbances, all of which require prompt
recognition and treatment to prevent life-threatening
complications.[2,14]

Ketogenesis and Metabolic Acidosis

Essential parts of the pathophysiology of
Diabetic Ketoacidosis (DKA) are ketogenesis and
metabolic acidosis, and the insight on these processes is
indispensable to the treatment of the condition. With a
normal functioning body, the main energy source of the
cell is glucose, which is used under insulin-controlled
mechanisms. In DKA, however, since there is insulin
deficiency, glucose is unable to get into the cells to be
converted into energy and hence a state of starvation
occurs in spite of high blood glucose levels.[9,10] The
body resorts to fat as an alternative source of energy as a
compensation mechanism. Fatty acids are broken down in
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the adipose tissue to produce acetyl-CoA in liver after it
undergoes a process known as 2-oxidation. In normal
situations, acetyl-CoA is directed to the citric acid cycle
to generate an energy source. In the case of insulin
deficiency and impaired glucose metabolism, acetyl- CoA
cannot be metabolized and is rather transformed to ketone
bodies, a process called ketogenesis. These ketones that
are produced include acetoacetate, beta-hydroxybutyrate
and acetone, which are discharged into the bloodstream as
alternative source of energy which are consumed by other
body tissues such as the brain, the muscles, and the heart.
Although ketone bodies play an important role as a source
of energy during periods of energy deficiency, excess
ketones cause ketosis which is a typical feature of
DKAJ9,15]. Accumulation of ketones helps in metabolic
acidosis which is a serious factor of DKA. The body
normally holds a very strict pH range (7.357.45) via a
number of buffering mechanisms such as bicarbonate.
Nonetheless, ketones dissociate into hydrogen ions (H +)
and their own anions as ketones build up in the blood. As
the hydrogen ions are released, the blood becomes more
acidic thus reducing the blood pH. This is ketoacidosis or
condition of acidosis. The elevated levels of ketones and
hydrogen ions overpower the buffering mechanisms of
the body and the bicarbonate ions, which are the buffer,
are used in the neutralization of excessive hydrogen ions.
Consequently, the bicarbonate concentration reduces
considerably and the anion gap (the disparity between the
concentration of the positively and negatively charged
ions in the blood) increases.[16,17] The anion gap is an
important diagnostic feature of metabolic acidosis in
DKA because it is becoming larger. To offset the
acidosis, the body tries to accelerate its ventilation rate
and the resulting breathing is the Kussmaul breathing,
which is a deep and slow breathing pattern that is evident
in DKA patients. Such hyperventilation is useful in
removing the excess carbon dioxide (CO2) in the lungs,
which is a significant factor in acidity of blood when
mixed with water (forming carbonic acid). Nevertheless,
such compensatory mechanisms are not sufficient to
eliminate the acidosis, unless they are treated accordingly.
The accumulation of ketones and consequent metabolic
acidosis is a contributive factor in the clinical signs of
DKA including nausea, vomiting, pain in the abdomen
and altered mental status. Most physiological processes
are also disrupted by the imbalance in the regulation of
acid-base and it can impact on the cardiovascular, renal
and respiratory systems[17,18]. As an illustration, there
are disruption of electrolytes due to metabolic acidosis
with potassium being depleted and resulting in
arrhythmias and muscle weakness. In addition, the
secretion and action of insulin may also be further
worsened by the acidosis leading to a vicious cycle
further worsening the condition. Treatment of DKA is
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aimed to reverse the metabolic acidosis as well as
ketogenesis. The main intervention is the insulin therapy
since it suppresses lipolysis and ketogenesis through
glucose uptake into the cells to stop the formation of
ketone bodies. Fluid resuscitation must also be
administered to restore dehydration, restore the renal
functioning and help to excrete ketones.[9,19] In others,
bicarbonate treatment can be taken into consideration to
adjust the acidosis although this treatment is usually used
in severe cases because of the risks that rapid correction
can pose. To sum up, mechanisms of ketogenesis and
metabolic acidosis are important pathophysiology of
DKA that makes the condition present and complicated.
Insulin, fluid therapy, and electrolyte balance
management of these processes is important to avoid the
life-threatening effects of DKA.[9,10]

Nursing Assessment

Pediatric Diabetic Ketoacidosis (DKA) nursing
assessment is critical and should secure timely
identification and proper treatment and avoid
complications. The first part of the assessment will be to
receive a detailed history of the patient, paying attention
to the diagnosis of diabetes, the use of insulin, the recent
adherence to the insulin treatment regimen, the presence
of the factors causing the issue, including infection, non-
adherence to using insulin therapy, or emotional stress.
Among the most common symptoms and signs of DKA,
the excessive thirst (polydipsia), frequent urination
(polyuria), nausea, vomiting, abdominal pain, fatigue, and
breath with a sweet smell because of acetone should be
observed by nurses.[3,7] The severity of the condition
may also be suggested by an altered mental state; this may
be irritability, confusion, coma or any other. The physical
examination of the nurse starts with examination of the
vital signs of the child in the form of heart rate, blood
pressure, respiratory rate, and the temperature. The quick,
deep breathing (Kussmaul respiration) is normally seen in
DKA as the body tries to counteract metabolic acidosis.
Dehydration can lower blood pressure, and the patient can
appear to have circulatory shock as shown by poor
peripheral perfusion and cool clammy skin. One of the
major concerns is dehydration, and the nurse is expected
to evaluate the extent of fluid loss by observing the skin
turgor, mucus membranes, and the level of hydration of
the child. When there is severe dehydration, the nurse
might observe sunken eyes, dry mouth and
exhaustion.[20,21] The other necessary aspect of the
nursing assessment is the assessment of the neurological
status of the child because one of the life-threatening
complications of DKA is cerebral edema that can present
as alteration of mental state or onset of seizures. The level
of consciousness of the child is to be documented in the
standardized scales, including the Glasgow Coma Scale,
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to track the progress of the deterioration. The nursing
assessment includes laboratory testing, which leads to the
treatment plan. [22,23]The nurse orders blood tests to
check the level of glucose in the blood, ketone bodies,
pH, bicarbonate, and electrolytes, especially potassium,
sodium, chloride, etc. A high level of glucose in the blood
(usually more than 250 mg/dL), the presence of ketone in
the blood, and low pH confirm that the patient has DKA.
Metabolic acidosis is also manifested by an increased
anion  gap.  Electrolyte  disorders, particularly
hypokalemia, are typical of DKA and must be closely
monitored because variation in the level of potassium may
cause life threatening arrhythmias. They involve regular
reevaluation of these values by the nurse when she or he
wants to know whether the treatment, the administration
of insulin and fluid replacement, is going as planned.
Further, the nurse needs to measure the urine flow and
test the reaction of the child to intravenous fluid therapy
because oliguria and anuria can be signs of the worsening
of the kidney performance, or the appearance of acute
kidney disease[7,24]. The nurse must also pay attention to
complications like cerebral edema in cooperation with the
healthcare team, and any changes in the state of the health
of the neurological condition in the patient must be
reported immediately. This is necessary particularly in the
first 24-48 hours of treatment as continuous observation
of vital signs, urine output, and mental state of the child is
required. Lastly, the nurse has to ensure he/she maintains
positive communication with the family of the child and
educating them about the value of managing diabetes,
DKA signs and preventing future occurrences. The nurse
is also supposed to determine the knowledge of the family
in the administration of insulin, glucose monitoring and
diet, and identify any misconceptions or concerns that
might lead to further DKA incident. To sum up, nursing
assessment in pediatric DKA is a complex process, which
presupposes the comprehensive history, physical
examination, lab monitoring and ongoing review of the
child situation. Precise and punctual nursing evaluation is
essential in the treatment of DKA as it will assure the
child of the right measures being taken and the
complications like cerebral edema, shock, and organ
failure will be avoided.[4,25]

Laboratory Monitoring

The main tests that are conducted on the first
presentation are blood glucose measurements, blood
ketones measurements, blood PH measurements,
bicarbonate levels measurements and electrolytes. The
tests are used to support the diagnosis of DKA and
identify the complications, including electrolyte
imbalance and metabolic acidosis. A characteristic and
significant diagnostic feature of DKA is that the blood
glucose levels are generally high, and they frequently
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exceed 250 mg/dL.[10, 26] But even glucose level is not
enough to indicate the diagnosis and some other tests are
required to evaluate the extent of metabolic derangement.
Ketone testing plays an important part in getting the
confirmation of the presence of ketosis, and ketone tests
are offered on both blood and urine. DKA is associated
with increased blood ketones, which are usually beta-
hydroxybutyrate and acetoacetate, although beta-
hydroxybutyrate is the most common in severe instances
of the condition. The occurrence of ketones in blood,
coupled with hyperglycemia is a characteristic of DKA.
Another crucial parameter is blood pH, because metabolic
acidosis is one of the central symptoms of DKA. A pH
that is lower than 7.3 implies strong acidosis and values
less than 7.0 can imply a higher level of metabolic
impairment. [27,28]The level of bicarbonates is
negatively correlated with the degree of acidosis, and
under the norms of DKA the level of bicarbonates is
usually lower than 15 mEq/L. A lower level of
bicarbonate is an indicator of the failure of a body to
counter the high concentration of hydrogen ions generated
through ketogenesis. Another parameter of interest is the
anion gap which is determined as sodium-chloride-
bicarbonate difference and high anion gap is a symptom
of metabolic acidosis. DKA is likely to cause electrolyte
imbalances, especially potassium, sodium, and chloride,
which results because of osmotic diuresis, the movement
of fluids between the intracellular and extracellular space,
as well as the acidosis itself. Of particular concern is the
level of potassium, which may rise and fall rapidly during
treatment, and either hypokalemia or hyperkalemia will
lead to life-threatening arrhythmias. First potassium
measurement can be normal or even higher because of the
potassium movement out of the cells and into the blood
stream but when insulin treatment is initiated, the
potassium level can be reduced quickly as the potassium
is restored to the cells.[18,29] Thus, regular checks of
potassium are required during the treatment process and

potassium supplementation is usually needed as a part of
fluid resuscitation. The amount of sodium can be
inaccurately low because of the dilution effect of fluid
shifts and chloride levels can also be altered because of
variations in the bicarbonate level as well. Monitoring of
other electrolytes (magnesium and phosphate) should also
be considered because their depletion can also cause
cardiac arrhythmias and muscle weakness. Close
monitoring is also conducted of kidney functionality since
acute kidney injury may be caused by dehydration and
acidosis.[30,31] The level of serum creatinine and blood
urea nitrogen (BUN) can be used to assess the state of the
kidneys and assist in determining the fluid intake. As
well, urine output is observed, because oliguria or anuria
may reflect a deterioration of the renal functioning or any
complications like renal failure. It is necessary to mention
that the laboratory monitoring is significant in the first 24
to 48 hours of treatment as it is important to guarantee
that the child is properly responding to insulin therapy
and fluid resuscitation. The level of blood glucose must
be checked regularly to inform the dosage of insulin,
whereas the ketone level, pH, bicarbonate, and
electrolytes should be measured to assess the correction of
acidosis and ketosis.[32,33] Constant review of laboratory
values forms a crucial aspect in the prevention of
complications like cerebral edema, electrolyte imbalance,
and fluid overload. Nurses and other healthcare providers
need to be keen when interpreting laboratory results and
making the necessary changes in treatment. To sum up,
laboratory monitoring is an inseparable component of the
treatment of pediatric DKA as it gives its key information
in order to diagnose, treat, and provide further care. The
frequent monitoring of blood glucose, ketones, blood pH,
bicarbonate, electrolytes, and renal functions would
enable health care providers to manage the condition
effectively and find possible complications and maximize
the child outcomes.[1,3]

Table 1: Clinical Signs and Symptoms of DKA in Pediatric Patients

Symptom

Description

Polydipsia (Excessive Thirst)

Increased thirst due to dehydration and hyperglycemia.

Polyuria (Excessive Urination)

Frequent urination caused by osmotic diuresis.

Fruity-Scented Breath

Characteristic odor from acetone produced by ketones.

Abdominal Pain

Common in DKA, often due to metabolic disturbances.

Nausea and Vomiting

Caused by electrolyte imbalances and acidosis.

Altered Mental Status

May range from irritability to confusion or coma.

Table 2: Laboratory Values and Targets in DKA Management

Lab Normal
Parameter Range

Expected Value in DKA

Action/Target

Blood Glucose | 70-100 mg/dL. | >250 mg/dL

Gradual reduction with insulin therapy

Blood Ketones | Negative

Elevated (usually >3 mmol/L)

Insulin therapy to reduce ketones
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Blood pH 7.35-7.45 <73 Correct with insulin, fluids, and bicarbonate in severe
cases
Bicarbonate 22-28 mEq/L | <15 mEq/L Correct with insulin and fluid therapy
Potassium 3.5-5.0 mEq/L | Low or normal initially, then | Monitor and replace potassium as needed
drops
Sodium 135-145 Often normal or low due to | Monitor and adjust fluid therapy
mEq/L dilution
Anion Gap 8-12 mEq/L >12 mEq/L Monitor as part of acidosis correction

Table 3: Nursing Management

Protocols in DKA Treatment

Management Step

Description

Fluid Resuscitation

Initiate with 10-20 mL/kg of normal saline (0.9%) over 1-2 hours.

Insulin Administration

Start IV insulin at 0.1 units/kg/hour and adjust based on glucose monitoring.

Electrolyte Monitoring
Replacement

and
needed.

Monitor potassium, sodium,

and chloride levels closely; replace electrolytes as

Monitoring and Reassessment

every 1-2 hours.

Check vital signs, mental status, and urine output frequently, along with lab values

Cerebral Edema Monitoring

Be vigilant for neurological changes, especially in the first 24-48 hours.

Parent and Family Education

Teach insulin management, blood glucose monitoring, and sick-day management.

Figure 1: Pathophysiology of Diabetic Ketoacidosis

Figure 2: Monitoring Blood Glucose
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Nursing Management Protocols

The management protocols of pediatric Diabetic
Ketoacidosis (DKA) in nursing are aimed at stabilizing
the situation and ensuring the child in pediatric practice,
timely interventions, strict monitoring, and the
elimination of complications. Fluid resuscitation, insulin
therapy, and electrolyte replacement are the foundations
of nursing management in DKA, and the emphasis has
been made on physiological and psychological care. The
first management starts with the prompt intravenous fluid
replacement to fix the dehydration and intravascular
volume loss.[34] The first bolus is usually normal saline
(0.9% sodium chloride), and it is usually 10-20 mL/kg
during the first hour, depending on the clinical situation of
the child and the severity of dehydration. After the first
bolus, a more calculative method of fluid replacement is
established, paying close attention to the balance of fluids
and the avoidance of such complications as cerebral
edema. After initial resuscitation has been done, the nurse
uses a hypotonic solution such as half-normal saline
(0.45% sodium chloride) mixed with dextrose to continue
the replenishment of the fluids and at the same time
monitors the level of glucose in the blood. Fluid
administration rate needs to be changed according to urine
output, electrolytes, and improvement indicators.[35,36]
At the same time, insulin treatment is also introduced to
eliminate hyperglycemia and prevent ketogenesis. Insulin
is normally given as a continuous infusion intravenously
at a low rate (0.1 units/kg/hour) which is adjusted
according to monitoring of blood glucose. Insulin aids in
reversing ketosis and acidosis since it facilitates the
uptake of glucose into the cells and the avoidance of fatty
acid release thereby reducing ketones production.
Nonetheless, insulin treatment must be very gradual so
that the levels of glucose are not suddenly changed as this
may cause cerebral edema. Blood glucose is regularly
checked with the target usually being a slow reduction of
glucose levels to approximately 200mg/dl, thereafter
dextrose-containing  fluids are added to avoid
hypoglycemia.[37,38] Another important nursing care
relate to the management of electrolytes. Attention should
also be paid to potassium levels since the insulin
treatment may result in a sudden influx of potassium in
cells and the development of hypokalemia. Potassium is
usually substituted as the fluid resuscitation, although it
should be carefully administered in the first phases of
treatment when potassium would be artificially high.
Sodium, chloride, phosphate, and magnesium are other
electrolytes which need close monitoring and
replacement, according to the lab results. Besides these
core treatments, the nurse should be keen in checking
complications like cerebral edema which may occur very
quickly particularly at the initial stages of the
treatment.[39,40] Cerebral edema has signs of altered
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mental status, headache, lethargy and seizures. In case the
symptoms are noted, a timely medical intervention is
necessary, with the correction of fluid administration
rates, as well as the admission of such drugs as mannitol
or hypertonic saline to help lower intracranial pressure.
During the management process, the nurse would be
required to offer continuous education and emotional
support to a child and family. The parents ought to be
taught about identifying the early symptoms of DKA and
the need to keep a regular intake of insulin, frequent
blood glucose checks, and avoiding dehydration. [41] The
nurse is also expected to cover the issues of the acute
nature of the illness and the need of hospitalization. The
mental effects of DKA on the child and the family should
not be disregarded, and the nurse can be critical in
ensuring the family is supported throughout the recovery
process of the child. Constant evaluation of the child
condition is also in the nursing management. It includes
frequent monitoring of vital signs, such as heart rate,
blood pressure, respiratory rate, reevaluation of the
hydration status, urine output, and mental status. Regular
laboratory tests such as blood glucose, electrolytes, pH
and ketones are required to measure the success of
treatment and make some changes in the management
plan.[7,42] Finally, nursing management guidelines in
pediatric DKA should be based on multidisciplinary and
evidence-based practice aimed at the maintenance of the
fluid and electrolyte balance, insulin treatment, and the
constant complications monitoring. Through laid down
procedures and giving care in the most humane manner,
nurses are instrumental in stabilizing the situation of the
child, avoiding difficulties and facilitating the best
outcomes and long-term management of diabetes.[43]

Initial Bolus Therapy

In pediatric Diabetic Ketoacidosis (DKA), initial
bolus therapy is essential in the stabilization of the patient
and is directed primarily at the aspect of fluid
resuscitation, which is aimed at correcting dehydration,
replacing the lost circulatory volume and providing
improved perfusion to the tissues. The main objective of
the starting bolus would be to replace the lost fluid body
due to the osmotic diuresis that is a characteristic of
DKA. The high concentration of glucose in the blood
which spills into the urine causes osmotic diuresis which
pulls out the water and significantly causes dehydration.
The vomiting and increased metabolic requirements in the
body usually increase this fluid loss[1,44]. Immediate
treatment with intravenous fluids is necessary to replace
the lost fluids, enhance the circulation, and avoid
complications that accompany the hypovolemic shock.
Normal saline (0.9% sodium chloride) is the
recommended fluid used as an initial bolus therapy, and it
is an isotonic solution that corrects the fluid balance
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system in the body and does not lead to any significant
electrolyte changes. The initial bolus dose depends on the
weight of the child and varies between 10-20 mL/kg, and
should be given during 1-2 hours, depending upon the
severity of dehydration and a child clinical presentation.
The rate and volume of the bolus are precisely determined
with references to the clinical evaluation, the more
conservative approach being applied to children with
severe dehydration or to those exhibiting the symptoms of
circulatory shock.[45,46] In children who are Iless
severely dehydrated the bolus can be given at the lower
end of the range whereas in children in shock higher
volumes near to 20 mL/kg can be used. Nevertheless, too
much administration of fluids should be avoided, and it
may result in additional hazards of cerebral edema, a rare
but deadly condition of DKA, especially at the beginning
of treatment. It is important to monitor the vital signs of
the child including heart rate, blood pressure and
respiratory rate once the initial bolus has been given to
determine the effectiveness of the fluid resuscitation.
Vital signs, including normalization of the blood pressure
and reduction of tachycardia, are as a rule taken as
indicators of the success of the process of the fluid
resuscitation and the fact that the patient responds well.
[24] Moreover, after the bolus, clinical signs of
dehydration e.g. dry mucous membranes, poor skin turgor
should be reassessed to evaluate the level of hydration.
Monitoring in the laboratory such as the blood glucose
levels, electrolytes, and renal functioning is also very
essential during the initial stages, as the initial bolus
treatment may have an effect on the future management
decision, especially fluid and electrolyte replacement.
Follow-up on fluid management is done progressively and
moderately after the first bolus to avoid fluid overload
and cerebral edema. The second stage is usually in the
form of administration of a maintenance fluid regimen
that may include half normal saline (0.45% sodium
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