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ABSTRACT

DKA (Diabetic ketoacidosis) as an acute condition is a complication of the life-threatening of diabetic patients. Efficient management of
diabetic ketoacidosis affects the condition of the disease. The purpose of this study is to highlight and identify the role of the nurse in the
management of diabetic ketoacidosis. This research was a review study and related papers were chosen during a comprehensive study in
electronic databases with keywords, and after the study, it is important and widely utilized points were presented. Nurses have a role in
the diagnosis, assessment, and management of diabetic ketoacidosis. Effective roles include maintaining fluid and electrolyte balance,
setting the patient's insulin dose, and sketching a discharge plan to exclude DKA recurrence. Management of ketoacidosis is an
interdisciplinary team effort in which nurses play a key role in controlling, identifying, and prohibiting the progression and symptoms

recurrence. For the effective management of ketoacidosis, the use of skilled and knowledgeable nurses is essential.
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Introduction

Diabetic ketoacidosis (DKA) is a usual acute complication at the
time of diabetes assessment and happens in approximately one-
third of new cases of type 1 diabetes. DKA can happen in any
type of diabetes mellitus and is a serious complication of
hyperglycemia that should be considered [1, 2].

Although several epidemiological research have stated that in
recent years, the number of hospitalizations due to DKA
worldwide has increased in both type 1 and 2 diabetes [3, 4].
According to the UK National DKA Survey, adult patients with
type 1 diabetes had a higher readmission rate than adults with
type 2 diabetes but were more likely to be discharged within 2
days. So out of every three young people with type 1 diabetes,
one person is diagnosed with DKA [5, 6].

The patient's number presenting to the hospital with DKA is
steadily increasing in the United States and many other countries
[7]. The presence of DKA at the onset of type 1 diabetes is related

to serious and devastating consequences such as increased

hospitalization time, increased insulin requirements, shorter
recovery period, and finally, increased mortality risk [8, 9],
which is the rate in developing countries. Development is higher
than in developed countries due to mismanagement or unknown
aggravating factors [10].

DKA occurs when the level of serum insulin is insufficient,
leading to the triad of acidemia (venous pH is less than 7.3 or
serum bicarbonate level is less than 15 mmol/liter), ketonemia
(serum b-hydroxybutyrate 2 3 mmol/L), or ketonuria (+2 <),
and hyperglycemia (blood glucose >200 mg/dL). DKA
Complications  include osmotic ~ diuresis, which causes
dehydration and loss of electrolytes (especially potassium ions),
cerebral edema, metabolic and lactic acidosis, and potential
death. In addition to co-morbidities that can increase DKA
mortality, the difficulty in properly implementing DKA
management protocols may also be involved in increasing this
trend [11, 12].

Previous studies revealed that the correct use of standard DKA
protocols led to a decrease in mortality to less than 2% [13].

Considering that nurses and doctors have a fundamental role in
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the correct implementation of DKA management protocols, by
using the protocols correctly and familiarizing themselves with
the job description, each plays a vital role in the management and
treatment of DKA [14, 15]. Especially since the first encounter
of a DKA patient in the emergency room is with the nurse. In
addition, nurses play a vital role in controlling the critical
conditions of diabetes [16, 17]. Therefore, one of the important
elements in the effective and successful management of sick
patients is knowledgeable and expert nurses who play the main
role in the management of these patients [18]. Considering the
importance of the nurse's role, the concern of this review article
is to highlight and identify the different roles of nurses in the

management of DKA and symptom control.

Materials and Methods

To provide comprehensive insight into the nurse's role in DKA
management, we reviewed DKA control and management
protocols and relevant studies published between 2018 and
2024. ProQuest, PubMed, Scopus, Web of Science, and Google
Scholar were searched using the following keywords: DKA
protocol, Diabetes, Nurse, and Ketoacidosis. We also manually
searched the relevant CDC (Centers for Disease Control and
Prevention), and WHO (World Health Organization) protocols
and guidelines. Non-English language articles, commentaries,

letters to the editor, and case reports were excluded.

Results and Discussion

The role of nurses in the management of

diabetes

Type 2 diabetes includes approximately 90% of all diabetes cases.
Complications of type 2 diabetes affect all body systems and can
have fatal consequences. Nurses play an essential role in the care
of diabetic patients and should be sensitive to the warning signs
of diabetic patients [19, 20]. One of the emergency conditions of
diabetes is DKA, which nurses play an important role in its
prevention and treatment. The main principles of its
management include treating hyperglycemia, correcting
electrolyte abnormalities, restoring circulating blood volume,
and diagnosing and then treating the aggravating cause, which
nurses working in the diabetes department must have sufficient

knowledge of how to manage each one [21, 22].

The role of nurses in the diagnosis,

assessment, and management of DKA

People who are diagnosed with type 1 diabetes for the first time
(unaware of their disease), poor compliance with insulin therapy,
inadequate insulin therapy, and infections such as chest
infections, urinary tract infections, skin infections, and events

Acute coronary/ vascular are concomitant diseases that can cause

or exacerbate DKA in a diabetic individual [23]. Therefore, the
awareness of nurses in identifying these cases and the accurate
assessment of the patient for the timely diagnosis of concomitant
diseases can be very important to prevent the occurrence of
DKA. Based on the review of DKA nurse-oriented management
protocols, the main diagnosis and intervention of nurses in DKA

management are presented in Table 1[22, 24, 25].

Table 1. List of nursing diagnoses and interventions in
DKA.

Nursing interventions Nursing diagnoses

Monitor electrolytes as potassium
levels decrease when insulin therapy Nausea and vomiting
is initiated
Look for infection signs (a common
cause of DKA)

Check urine and blood cultures

Abdominal pains
Start fluid therapy as recommended Excessive thirst
Lung auscultation to check for rales
or crackles
Shortness of breath
Encourage the patient to quit
smoking and avoid alcohol
Assessment of the patient's mental
status

Ask the patient to wear an Lethargy
identification bracelet that indicates
she or he has had an episode of DKA
Start fluid therapy as recommended

Educate the patient about the

. o Polyurea
importance of monitoring and
checking urine output
Assessment of the patient's mental
status
Ask the patient to wear an Confusion

identification bracelet that indicates
he or she has had an episode of DKA
Monitor vital signs
Check blood sugar - Treat with
insulin as prescribed - Encourage a
healthy diet
. ’ . Blood sugar is higher than normal
Give the necessary training to the
patient about the compliance
importance with diabetes
medications

Lung auscultation to check for rales ) .
The smell of rotten fruit on the

kl
or crackles breath

Monitor vital signs

Assessment of kidney function
. o Increased amount of ketones in the
Monitor vital signs .
) urine

Insert two large IV lines

The DKA diagnosis is based on the triad of hyperglycemia,
acidemia, and ketonemia. The required biochemical monitoring
is glucose, ketones, venous pH, and serum potassium [21].
Therefore, to care for patients with DKA, the nurse must
monitor these parameters. Patients with DKA may have a large
number of symptoms at presentation, usually occurring within
hours of the inciting event. The symptoms that the nurse should
be aware of when evaluating the patient include symptoms of
hyperglycemia (which is common), including frequent urination,
excessive drinking, and sometimes more severe manifestations
such as unwanted weight loss, weakness, vomiting, and

psychological changes [22, 26]. Metabolic imbalance worsens and

Journal of Advanced Pharmacy Education & Research | 2024 | Vol 14 | Issue S1



Almugqarqish et al.: Studying the role of nurses in the diabetic ketoacidosis management

dehydration with progressive uncontrolled osmotic pressure,
which can cause lethargy, respiratory obstruction or failure,
coma, and even death. The pain of Abdomen is also a usual
complaint in DKA. Patients generally present with vomiting and
abdominal pain [22].

On physical examination, most patients with ketoacidosis
present with hypovolemia features due to loss of fluids and
electrolytes from the gastrointestinal tract or kidneys. In more
severe cases, patients may experience hypotension and shock.
Sufferers may have deep, rapid breathing efforts as a
compensatory mechanism known as cosmic breathing. They may
also have a distinct fruity odor on their breath, which is mainly
due to the production of acetone [22, 26].

The primary laboratory evaluation of a patient doubtful of DKA
includes things such as the evaluation of blood levels of
electrolytes, creatinine, BUN, ketones, calculated anion gap,
glucose, arterial blood gases, blood culture, osmolality and CBC
diff, and urine ketones, urine test. Urine culture, chest X-ray,
and ECG should also be performed [27, 28].

Airway and breathing management followed by initial circulatory
stabilization is the priority in all patients. Specific treatment of
DKA needs hyperglycemia correction with intravenous insulin,
frequentative monitoring and electrolytes replacement, mainly
potassium, hypovolemia correction with intravenous fluids, and
acidosis correction [29, 30].

Due to the severity of the disease and the requisition for
reiterated monitoring for treatment with intravenous insulin and
conceivable arrhythmias, patients may be accepted to the
intensive care unit. Blood glucose and electrolyte levels should

be monitored every hour in the initial phase of management [31].

Fluid therapy and correction of electrolytes

The most critical and first therapeutic intervention in DKA is
appropriate fluid therapy followed by insulin administration.
Correcting and balancing electrolytes, clearing ketones, and
restoring blood circulation volume are the goals of intravenous
(IV) fluid therapy [21]. In addition, fluid replacement and
increased circulating volume not only correct hemodynamic
instability but also improve renal perfusion and reduce insulin
resistance by decreasing the level of counter-regulatory
hormones [32, 33].

The recommended injection solution for starting fluid therapy in
patients with DKA is sodium chloride 0.9% (normal saline) in an
amount of 15-20 ml/kg (about 1 up to 1.5 liters) starting in the
first hour [34]. Then, by re-evaluating the patient's clinical
condition, the amount and type of fluids can be changed, but if
the patient is in hypovolemic shock, normal saline should be
continued at a rate of 1 to 2 liters per hour until the patient is
stabilized [35]. When patients with hypovolemic shock are
stabilized, intravenous fluid management is altered to the same
protocols as for moderate hypovolemia. If the patient is still in
shock, the type of intravenous fluids is specified by the serum
sodium level. If the sodium level is low (<135mmol/L), normal

saline is continued, and if the level is high or normal

(2135mmol/L), the injection solution should be altered to half-
saline (0.45% sodium chloride) [34, 35]. In addition, if the blood
glucose level drops to 200 mg/dL, 5% dextrose should be added
along with half saline at a rate of 150 to 250 cc/h to maintain the
blood glucose at 150 to 200 mg/dL [34].

DKA is associated with significant depletion of total serum
electrolytes, particularly potassium, sodium, and chloride [36].
It should be noted that the use of arterial blood is not necessary
to assess acid-base or electrolyte status. A venous blood sample
is also sufficient because the difference between venous and
arterial pH/HCO3 is not significant and is sufficient for the
diagnosis and management of DKA [21].

Although sodium and chlorine deficiency can be compensated by
the guidelines mentioned above, an overdose of 0.9% sodium
chloride solution causes hyperchloremic metabolic acidosis, and
an increase in serum chlorine can give the impression to the
inexperienced that the creation of a high anion gap can be because
of the continuous presence of ketones and not because of the fluid
resuscitation with normal saline [34, 36].

According to the patient's serum potassium concentration, we
perform potassium replacement. If the potassium concentration
level is more than 5.2 mEq/L, we do not need to use solutions
containing potassium for the patient, however, the potassium
level should be carefully monitored by the nurse because with the
increase in intravascular volume, insulin therapy and reduction
of acidosis It facilitates the entry of potassium into the cell and
ultimately reduces the level of potassium in the serum. When the
level of serum potassium is less than 3 mEq/L, insulin should be
stopped and potassium displacement should be started at 20 to
30 mEq/h until the level of serum potassium rises to more than
3.3 mEq/L. The goal is to maintain it in the range of 4-5 mEq/L.
For levels 3.3-5.2 mEq/L, displacement should be started slowly
using 20 to 30 mEq of potassium per liter of intravenous fluids
34, 36].

The studies that were reviewed showed that phosphate
replacement was not needed, as it did not make a difference in
recovery outcomes. The use of sodium bicarbonate to treat
acidosis in DKA has not shown any effect on the clinical results
of patients. Indeed, treatment with bicarbonate increases the risk
of cercbral edema and hypokalemia and demonstrates the
recovery process of ketosis [37, 38]. Acidosis is generally
corrected by DKA treatment, as IV fluid therapy improves renal
function and tissue perfusion, thereby increasing organic acid
excretion, and insulin therapy prevents further ketone synthesis,
allowing excess Keto acids to be metabolized. In addition, since
bicarbonate is produced again with this process, there is no need
to administer sodium bicarbonate [29]. However, in cases of
severe acidosis, it may be necessary to use sodium bicarbonate
[37]. If the doctor prescribes sodium bicarbonate, the nurse
should monitor the potassium serum level because treatment

with bicarbonate can reduce its level [32].

Insulin is the main line of treatment for DKA
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Insulin plays a vital role in the treatment of DKA due to the
reduction of hepatic glucose production. By inhibiting
ketogenesis, lipolysis, and glucagon secretion, insulin increases
peripheral glucose use and thereby the production of ketoacidosis
is reduced and the blood glucose level is reduced [39, 40].
Insulin as an intravenous bolus using a weight formula is started
with a dose of 0.1 units per kilogram of regular insulin, and then
continuous infusion is performed with the same dose every hour
[21]. Empires et al. revealed that repeated subcutaneous insulin
injections were as effective as intravenous insulin for mild
treatment to moderate DKA in these people. Subcutaneous
insulin therapy should begin with a primary bolus of 0.2 to 0.3
units/kg followed by 0.2 to 0.1 units/kg every 1-2 hours [41].
Nurses should estimate the patient's weight; treatment should
not wait for the exact weight [21]. In children, intravenous
injection of insulin in the form of a bolus is not recommended,
because it may cause cerebral edema [42].

Aggressive management of insulin can lead to hyperkalemia and
reduce the gap before increasing bicarbonate. As a result,
bicarbonate in the serum should be noted. ADA guidelines
recommend using arterial pH, but the pH of venous can also be
utilized [43, 44].

When the blood sugar level reaches 200 mg/dL, the insulin
infusion is decreased to 0.02 to 0.05 units/kg/h and 5% dextrose
should be added to the IV solution to prevent hypoglycemia.
Continue insulin administration until ketoacidosis is controlled
[32, 34]. In this part of the treatment, the nurse should check the
speed of insulin injection and blood glucose level to prevent

hypoglycemia.

Designing a program for discharge

The best way to manage and prevent diabetes crises such as
ketoacidosis is to teach the patient how to control glucose
through a professional team including a pharmacist, nurse, and
endocrinologist [22]. The nurse should follow up with all patients
to adopt a positive lifestyle, follow up with doctors, and ensure
adherence to medication orders [45]. In addition, the nurse
should teach all patients how to manage blood glucose at home
and the significance of careful blood glucose monitoring during
trauma, stress, and infection. All patients should be educated
about exercise and the significance of maintaining a healthy
weight [22, 45]. Finally, the nurse should teach the patient to
identify the risk factors and recurrence of DKA and emphasize
adherence to insulin therapy, which is the most important risk

factor for DKA recurrence [46].

Conclusion

Our findings show that although the management of DKA is a
team effort, the role of nurses is central. Nurses are the first level
of contact between patients and healthcare providers and spend
the most time with them. Evidence-based nursing care affects
DKA patient outcomes. Considering that DKA is a critical

condition and is related to high mortality and morbidity in

diabetic patients, the performance of nurses in the DKA
management team should be defined in an integrated manner. It
is recommended that all treatment systems follow a single
protocol designed in collaboration with nurses and other
professionals in related fields for the management of DKA.
Nurses working especially in the emergency triage and intensive
care units should be trained on their role in implementing the
protocol. Implementation of educational programs targeting
nurses' knowledge and skills in DKA management is essential for

nurses caring for diabetic patients.

Acknowledgments: None

Conflict of interest: None

Financial support:. None

Ethics statement: None

References

1. Umpierrez G, Korytkowski M. Diabetic emergencies -
ketoacidosis, hyperglycaemic hyperosmolar state and
hypoglycaemia. Nat Rev Endocrinol. 2016;12(4):222-32.

2. Duca LM, Reboussin BA, Pihoker C, Imperatore G, Saydah
S, Mayer-Davis E, et al. Diabetic ketoacidosis at diagnosis
of type 1 diabetes and glycemic control over time: The
SEARCH for diabetes in youth study. Pediatr Diabetes.
2019;20(2):172-9.

3. Zhong VW, Juhaeri ], Mayer-Davis EJ. Trends in Hospital
Admission for Diabetic Ketoacidosis in Adults With Type 1
and Type 2 Diabetes in England, 1998- 2013: A
Retrospective Cohort Study. Diabetes Care.
2018;41(9):1870-7.

4. Benoit SR, Zhang Y, Geiss LS, Gregg EW, Albright A.
Trends in Diabetic Ketoacidosis Hospitalizations and In-
Hospital Mortality - United States, 2000-2014. MMWR
Morb Mortal Wkly Rep. 2018;67(12):362-5.

5. Dabelea D, Rewers A, Stafford JM, Standiford DA,
Lawrence JM, Saydah S, et al. Trends in the prevalence of
ketoacidosis at diabetes diagnosis: the SEARCH for diabetes
in youth study. Pediatrics. 2014;133(4):¢938-45.

6. Crasto W, Htike ZZ, Turner L, Higgins K. Management of
diabetic ketoacidosis following implementation of the JBDS
guidelines: Where are we and where should we go?
Br J Diabetes. 2015;15(1):11-6.

7. Desai D, Mehta D, Mathias P, Menon G, Schubart UK.
Health Care Utilization and Burden of Diabetic Ketoacidosis
in the U.S. Over the Past Decade: A Nationwide Analysis.
Diabetes Care. 2018;41(8):1631-8.

8. Dunger DB, Sperling MA, Acerini CL, Bohn D], Daneman
D, Danne TP, et al. European Society for Paediatric
Endocrinology/Lawson ~ Wilkins ~ Pediatric Endocrine

4 Journal of Advanced Pharmacy Education & Research | 2024 | Vol 14 | Issue S1



Almugqarqish et al.: Studying the role of nurses in the diabetic ketoacidosis management

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Society consensus statement on diabetic ketoacidosis in
children and adolescents. Pediatrics. 2004;113(2):e133-40.
Bowden SA, Duck MM, Hoffman RP. Young children (<5
yr) and adolescents (>12 yr) with type 1 diabetes mellitus
have low rate of partial remission: diabetic ketoacidosis is an
important risk factor. Pediatr Diabetes. 2008;9(3 Pt
1):197-201.

Basavanthappa S, Pejaver R, Raghavendra K, Srinivasa V,
Suresh Babu M. Clinical profile and outcome of diabetic
ketoacidosis in a tertiary care hospital in South India. Int ]
Contemp Pediatr. 2015;2:29-31.

Thewjitcharoen Y, Plianpan P, Chotjirat A, Nakasatien S,
Chotwanvirat P, Wanothayaroj E, et al. Clinical
characteristics and outcomes of care in adult patients with
diabetic ketoacidosis: A retrospective study from a tertiary
diabetes center in Thailand. | Clin Transl Endocrinol.
2019;16:100188.

Wolfsdorf JI, Allgrove ], Craig ME, Edge ], Glaser N, Jain
V, et al. ISPAD Clinical Practice Consensus Guidelines
2014.  Diabetic hyperglycemic
hyperosmolar state. Pediatr Diabetes. 2014515 Suppl
20:154-79.

Kitabchi AE, Umpierrez GE, Fisher JN, Murphy MB, Stentz
FB. Thirty years of personal experience in hyperglycemic
diabetic
hyperosmolar ~ state. ]  Clin
2008;93(5):1541-52.

Mohamed M, Assal A, Boyle L, Kwok E, DeSousa F,

Karovitch A, et al. Development and implementation of a

ketoacidosis  and

crises: ketoacidosis  and

hyperglycemic

Endocrinol ~ Metab.

diabetic ketoacidosis protocol for adults with type 1 and
type 2 diabetes at a tertiary care multicampus hospital.
Can ] Diabetes. 2019;43(4):256-60. ¢3.

Anis TR, Boudreau M, Thornton T. Comparing the Efficacy
of a Nurse-Driven and a Physician-Driven Diabetic
Ketoacidosis (DKA) Treatment Protocol. Clin Pharmacol.
2021;13:197-202.

Dai BD H, BD QC, Huang H, BD KW, Yang X. The role
of nurses in taking care of children with type 1 diabetes.
Alternative health and medicine.
2022;28(1):107-13.

Poret F, Nacher M, Pujo J, Cauvin JM, Demar M,
Massicard M, et al. Risk factors for hypoglycaemia in people

therapies  in

with diabetes admitted to the Emergency Department of a

Hospital in French Guiana. Diabet Med.
2022;39(2):¢14736.

Abd Elkhalek Mekky E, Ahmed Mohamed Hassan H, Ali
Ibrahim R. Effect of an Educational Program on the Nurses'
Performance and Patients' Health Outcomes regarding
Diabetic Nurs Sci Benha
2023;4(1):488-504.

Peimani M, Tabatabaei-Malazy O, Pajouhi M. Nurses’ role

Ketoacidosis. Univ.

in diabetes care; A review. ] Diabetes Metab Disord.
2010;9:4.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

36.

Goyal R, Jialal I, Castano M. Diabetes Mellitus Type 2
(Nursing). StatPearls. Treasure Island (FL): StatPearls
Publishing; 2022.

Evans K. Diabetic ketoacidosis: update on management.
Clin Med (Lond). 2019;19(5):396-8.

Ghimire P, Dhamoon AS, Doerr C. Ketoacidosis (Nursing).
StatPearls. Treasure Island (FL): StatPearls Publishing;
2022.

Shalitin S, Fisher S, Yackbovitch-Gavan M, de Vries L, Lazar
L, Lebenthal Y, et al. Ketoacidosis at onset of type 1
diabetes is a predictor of long-term glycemic control.
Pediatr Diabetes. 2018;19(2):320-8.

Noble-Bell G, Cox A. Management of diabetic ketoacidosis
in adults. Nurs Times. 2014;110(10):14-7.

Lee C, Szwak JA, Bastow S, McCarthy S. Impact of a Nurse-
Driven Diabetic Ketoacidosis Insulin Infusion Calculator on
the Rate of Hypoglycemia. ] Patient Saf. 2020;16(4):¢255-
e9.

Heaney Al, Griffin GD, Simon EL. Newly diagnosed
diabetes and diabetic ketoacidosis precipitated by COVID-
19 infection. Am ] Emerg Med. 2020;38(11):2491.e3-.¢4.
TUCKER ME. Guidelines Target Hyperglycemic Crises in
Adults Diabetics. Diabetes Care. 2007;30:162-72.

Yan JW, Spaic T, Liu S. Just the Facts: Diagnosis and
treatment of diabetic ketoacidosis in the emergency
department. Can ] Emerg Med. 2020;22(1):19-22.
Wolfsdorf JI, Glaser N, Agus M, Fritsch M, Hanas R,
Rewers A, et al. ISPAD Clinical Practice Consensus
2018:  Diabetic and the
hyperglycemic hyperosmolar state. Pediatric Diabetes.
2018;19:155-77.

Echevarria C, Puscas M, Abbas F, Hasoon M, Kofahl A,
1229:
hypertriglyceridemia in diabetic ketoacidosis (DKA):

Critical ~ Care

Guidelines ketoacidosis

Igwe M, et al Spurious  bicarbonate from

implications ~ for  ICU. Medicine.
2014;42(12):A1647.

Catahay JA, Polintan ET, Casimiro M, Notarte KI, Velasco
JV, Ver AT, et al. Balanced electrolyte solutions versus
isotonic saline in adult patients with diabetic ketoacidosis: A
systematic review Heart
2022;54:74-9.

Nyenwe EA, Kitabchi AE. Evidence-based management of

and meta-analysis. Lung.

hyperglycemic emergencies in diabetes mellitus. Diabetes
Res Clin Pract. 2011;94(3):340-51.

Umpierrez GE, DiGirolamo M, Tuvlin JA, Isaacs SD,
Bhoola SM, Kokko JP. Differences in metabolic and
diabetic-and  alcohol-induced
ketoacidosis. | Crit Care. 2000;15(2):52-9.

Kitabchi AE, Umpierrez GE, Miles JM, Fisher JN.
Hyperglycemic crises in adult patients with diabetes.
Diabetes Care. 2009;32(7):1335-43.

hormonal  milieu in

. Goguen ], Gilbert ]. Hyperglycemic Emergencies in Adults.

Can ] Diabetes. 2018;42 Suppl 1:5109-s14.
Dhatariya KK, Vellanki P. Treatment of Diabetic
Ketoacidosis (DKA)/Hyperglycemic Hyperosmolar State

Journal of Advanced Pharmacy Education & Research | 2024 | Vol 14 | Issue S1



Almugqarqish et al.: Studying the role of nurses in the diabetic ketoacidosis management

37.

38.

39.

40.

41.

(HHS):  Novel Advances in the
Hyperglycemic Crises (UK Versus USA). Curr Diab Rep.
2017;17(5):33.

Patel MP, Ahmed A, Gunapalan T, Hesselbacher SE. Use of
sodium bicarbonate and blood gas monitoring in diabetic
ketoacidosis: A review. World ] Diabetes. 2018;9(11):199-
205.

Fisher JN, Kitabchi AE. A randomized study of phosphate
therapy in the treatment of diabetic ketoacidosis. ] Clin
Endocrinol Metab. 1983;57(1):177-80.

Priyambada L, Wolfsdorf JI, Brink S]J, Fritsch M, Codner E,
Donaghue KC, et al. ISPAD Clinical Practice Consensus
Guideline: Diabetic ketoacidosis in the time of COVID-19
and resource-limited settings-role of subcutaneous insulin.
Pediatr Diabetes. 2020;21(8):1394-402.

Castellanos L, Tuffaha M, Koren D, Levitsky LL.

Management of Diabetic Ketoacidosis in Children and

Management  of

Adolescents with Type 1 Diabetes Mellitus. Paediatr Drugs.
2020;22(4):357-67.

Umpierrez GE, Latif K, Stoever ], Cuervo R, Park L, Freire
AX, et al. Efficacy of subcutaneous insulin lispro versus

continuous intravenous regular insulin for the treatment of

42.

43.

44,

45.

46.

patients  with diabetic  ketoacidosis. Am ] Med.
2004;117(5):291-6.

Wherrett DK, Ho ], Huot C, Legault L, Nakhla M,
Rosolowsky E. Type 1 Diabetes in Children and
Adolescents. Can ] Diabetes. 2018;42 Suppl 1:5234-s546.
Malatesha G, Singh NK, Bharija A, Rehani B, Goel A.
Comparison of arterial and venous pH, bicarbonate, PCO2
and PO2 in initial emergency department assessment.
Emerg Med ]. 2007;24(8):569-71.

Middleton P, Kelly AM, Brown ], Robertson M.
Agreement between arterial and central venous values for
pH, bicarbonate, base excess, and lactate. Emerg Med J.
2006;23(8):622-4.

Lucier ], Weinstock RS, Doerr C. Diabetes Mellitus Type
1 (Nursing). StatPearls. Treasure Island (FL): StatPearls
Publishing; 2022.

Del Degan S, Dubé¢ F, Gagnon C, Boulet G. Risk factors for
recurrent diabetic ketoacidosis in adults with type 1
diabetes. Can ] Diabetes. 2019;43(7):472-6. el.

Journal of Advanced Pharmacy Education & Research | 2024 | Vol 14 | Issue S1



