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ABSTRACT

Diabetic ketoacidosis (DKA), seen with relative frequency in the emergency department, is
a potentially life-threatening complication of both type I diabetes mellitus and type II diabetes
mellitus (T2DM) characterized by hyperglycemia, ketosis, and acidosis. However, an uncommon
variation of DKA, termed euglycemic diabetic ketoacidosis (euDKA) has been increasing in fre-
quency due to the abundance of patients with T2DM being managed on sodium-glucose cotran-
sporter-2 inhibitors, which pose an increased risk of euDKA. The diagnosis of euDKA can be elusive
as the typical presentation of substantial hyperglycemia is absent, which can lead to delayed
diagnosis and treatment. This case study highlights the clinical presentation and management of
euDKA patients to help increase awareness. Key words: diabetes mellitus management,
euglycemic diabetic ketoacidosis, sodium-glucose cotransporter-2 inhibitors

CASE PRESENTATION

A 41-year-old male with past medical history
significant for type II diabetes mellitus
(T2DM), anxiety, and insomnia presents to
the emergency department (ED) with flulike
symptoms. He states his symptoms began
2 days ago with generalized weakness, fati-
gue, headache, body aches, chills, and nasal
drainage. States vomiting and diarrhea began
today. Reports upper abdominal “tenderness
‘that he describes as a’ burning” sensation.

States he has had a couple episodes of diar-
rhea today that have been non-bloody.
Reports a four episodes of vomiting today,
also non-bloody. Denies trying any over-the-
counter medications. States nothing seems to
help his symptoms. Reports worsening of
symptoms with eating and/or drinking.
States he takes dapagliflozin (Farxiga) and
sitagliptin/metformin (Janumet) for T2DM.
In addition, the patient states he takes sema-
glutide (Ozempic), but reports he has been
out of this medicine for the past month.
Remote history of appendectomy and
cholecystectomy.

PHYSICAL EXAMINATION

Vital signs: Temperature oral 97.9 degrees
Fahrenheit, pulse rate 90 bpm, respiratory
rate 16 breaths/minute, blood pressure 124/

Author Affiliations: Moffett & Sanders School of
Nursing, Samford University, Birmingham, Alabama.

Disclosure: The authors report no conflicts of interest.

Corresponding Author: Christy C. Greenhalgh, DNP,
RN, FNP-BC, AG-ACNP-BC, ENP-BC, Moffett & Sanders
School of Nursing, Samford University, 800 Lakeshore
Drive, Birmingham, Alabama 35229 (cgreenh1@sam-
ford.edu).

DOI: 10.1097/TME.0000000000000562

Advanced Emergency Nursing Journal
Vol. 00, No. 0, pp. 1–6

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.

CASES
O F N O T E
Column Editor: Kathleen S. Jordan, DNP, RN, FNP-BC, ENP-C, SANE-P, FAEN, FAANP

1



93 mm Hg, SpO2 96% on room air.
Measurements: Height/length measured
68.90 inches, weight dosing 103 kg, BMI
34.4. General: Alert, no acute distress. Skin:
Warm, dry, normal for ethnicity. Head:
Normocephalic. Neck: Supple,trachea mid-
line. Eye: Extraocular movements are intact,
normal conjunctiva. Ears, nose, mouth, and
throat: Oral mucosa moist. Cardiovascular:
Regular rate and rhythm, normal peripheral
perfusion, no edema. Respiratory: Lungs are
clear to auscultation, respirations are non-la-
bored, breath sounds are equal,symmetrical
chest wall expansion. Gastrointestinal: Soft,
nontender, non distended, no organomegaly.
Guarding: Negative. Rebound: Negative.
Back: Normal range of motion. Musculo-
skeletal: Normal ROM. Neurological: Alert
and oriented to person, place, time, and
situation. No focal neurological deficit ob-
served. Lymphatics: No lymphadenopathy.
Psychiatric: Cooperative, appropriate mood,
and affect.

DIFFERENTIAL DIAGNOSIS

Nausea, vomiting, abdominal pain, gastro-
enteritis, unstable angina, acute myocardial
infarction, food toxicity, gastritis, pancrea-
titis, hepatitis, renal colic, dehydration,
electrolyte abnormality, diverticulitis, viral
syndrome.

LABORATORY AND DIAGNOSTIC FINDINGS

WBC 8.8 , 103/mcL, RBC 5.55 , 106/mcL, Hg
16.0 gm/dL, Hct 47.4%, MCV 85.5 fL, MCH
28.9 pg, MCHC 33.8 gm/dL, RDW 14.4%,
Platelets 296 , 103/mcL, MPV 8.1 fL,
Neutrophils 87.7%, Lymphocytes 5.3%,
Monocytes 6.6%, Eosinophils 0.1%,
Basophils 0.3%, neutro absolute 7.7 , 103/
mcL, lymph absolute 0.5 , 103/mcL, mono
absolute 0.6 , 103/mcL, Eos absolute 0.00 ,
103/mcL, Baso Absolute 0.0 , 103/mcL,
Sodium Lvl 135 mmol/L, Potassium Lvl
4.7 mmol/L, Chloride 103 mmol/L, CO2

18 mmol/L, AGAP 21.0 mmol/L, BUN/creat
ratio 14, BUN 17mg/dL, Glucose Lvl 149 mg/

dL, Creatinine Lvl 1.25 mg/dL, eGFR 74 mL/
min/1.73m2, CalciumLvl 9.4mg/dL, Albumin
Lvl 4.1 gm/dL, total protein 8.4 gm/dL, ALT 26
Intl Units/L, AST 22 Intl Units/L, Alk Phos 106
Intl Units/L, Bili Total 0.44 mg/dL,
Magnesium Lvl 1.8 mg/dL, Lipase Lvl 11 Intl
Units/L, lactic acid Lvl 0.8mmol/L,Osmolality
274 mOsm/kg, HS Troponin <4, ng/L, Flu
A Negative, Flu B Negative, SARS-coV-2
Negative.

COMPUTED TOMOGRAPHY ABDOMEN AND
PELVIS WITHOUT CONTRAST

1.Slight prominence of multiple small
bowel loops. This could indicate mild
enteritis in the appropriate clinical set-
ting. No evidence for mechanical bowel
obstruction.

2.No other significant finding within the
abdomen or pelvis.

3. Incidental finding of bilateral
gynecomastia.

MANAGEMENT

Computed tomography findings consistent
withmild enteritis. Patient was afebrile, non-
toxic, and well-appearing. Serial abdominal
exams revealed a soft and nontender abdo-
men. Patient received a liter of fluid, 4 mg of
ondansetron (Zofran) and 20 mg of famoti-
dine (Pepcid) per intravenous (IV) infusion.
The patient reported feeling better, just had
somemild burning in his upper stomach. He
was discharged home with medication, on-
dansetron (Zofran) and famotidine (Pepcid),
to help with symptom control and primary
care follow-up in 1–2 days. Patient was in-
structed to return to the ED with any new or
worsening symptoms.

OUTCOME

The patient returned to the ED the
following day with abdominal pain, nausea,
vomiting, and diarrhea. States despite tak-
ing prescribed ondansetron (Zofran) and
famotidine (Pepcid), he has had worsening
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of symptoms. He now has diffuse abdom-
inal cramping and has had several episodes
of non-bloody, nonbilious vomiting, and
non-bloody diarrhea. Denies any prior his-
tory of diabetic ketoacidosis (DKA); glu-
cose 263 at the time of ED arrival. Last
emesis was 2 hr prior to ED arrival. Labs
revealed lactic acid of 2.5, WBC 15.0 , 103/
mcL, sodium Lvl 137mmol/L, potassium Lvl
5.2 mmol/L, chloride 106 mmol/L, CO2

<5 mmol/L, AGAP >26.0 mmol/L HI, creati-
nine Lvl 1.77 mg/dL.

The patient was diagnosed with eugly-
cemic diabetic ketoacidosis (euDKA) and
admitted to the intensive care unit. He
was given Dextrose 5% with 0.9% NaCl
and KCl 20 mEq/L IV solution 1,000 mL,
along with insulin as needed and im-
proved within 24 hr and was discharged
home with complete resolution of
symptoms.

EPIDEMIOLOGY AND PATHOGENESIS

While DKA is a common condition encoun-
tered in the ED, euDKA is a rare but poten-
tially life-threatening condition that can be
easy to overlook due to its lack of hypergly-
cemia. Euglycemic DKA is primarily caused
by an imbalance between insulin and coun-
terregulatory hormones, leading to in-
creased ketone production despite normal

or only mildly elevated blood glucose levels
(Nasa, Chaudhary, Shrivastava, & Singh,
2021). The incidence of euDKA has been
increasing, especially with the widespread
use of sodium-glucose cotransporter-2 inhi-
bitor (SGLT-2i). The use of SGLT-2i, a class
of medications (see Table 1) that promote
urinary glucose excretion, is a significant
precipitating factor for euDKA (Nasa et al.,
2021). While generally well-tolerated,
SGLT-2i can predispose patients to
euDKA, particularly in situations of re-
duced insulin secretion or increased insulin
resistance. These drugs can reduce blood
glucose levels without directly affecting in-
sulin secretion or action, potentially leading
to a relative insulin deficiency state. Other
contributing factors to euDKA may include
reduced food intake or fasting, alcohol con-
sumption, surgery, infections, and underly-
ing insulin deficiency or resistance (Sell,
Haas, Korley, Cranford, & Bassin, 2023).
The combination of these factors can dis-
rupt glucose metabolism, promote lipoly-
sis, and increase ketone body production,
resulting in the development of euDKA.

PRESENTATION AND SYMPTOMS

Euglycemic DKA and hyperglycemic DKA
present with distinct clinical features despite
both involving ketoacidosis. In euDKA, pa-
tients commonly experience symptoms such
as nausea, vomiting, abdominal pain, and
altered mental status (Plewa et al., 2023 !AQ2").
Notably, blood glucose levels remain within
the normal range or are only mildly elevated,
while ketone levels are elevated, reflecting
the predominant metabolic disturbance.
Hyperglycemic DKA is characterized by hy-
perglycemia (blood glucose >250mg/dL), ke-
tosis, metabolic acidosis, and dehydration
(Shah, Pathrose, Bhagwat, & Chandy, 2022).
Patients with hyperglycemic DKA often exhi-
bit classic signs of diabetes mellitus (DM),
including polyuria, polydipsia, fruity breath
odor due to acetone exhalation, and pro-
found fatigue due tometabolic derangements

Table 1. Current list of FDA-approved so-
dium glucose co-transporter 2-inhibitors

Generic drug name
Trade drug

name

Canagliflozin Invokana
Dapagliflozin Farxiga
Empagliflozin Jardiance
Ertugliflozin Steglaro
Canagliflozin and metformin Invokamet
Dapagliflozin and metformin
extended release

Xiduo XR

Empagliflozin and linagliptin Glyxambi
Empagliflozin and metformin Synjardy!AQ1"
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and dehydration. These differences in pre-
sentation highlight the importance of consid-
ering both blood glucose levels and ketone
levels in the differential diagnosis of ketoaci-
dosis in patients with DM.

LAB TESTING AND DIAGNOSIS

When diagnosing euDKA, healthcare provi-
ders rely on a combination of clinical judg-
ment, laboratory tests, and metabolic
parameters. Evaluation should include pre-
senting signs and symptoms, blood ketone
levels (>3 mmol/L), metabolic acidosis in-
dicated by a low pH (<7.3) and bicarbonate
levels (<18 mEq/L), and the presence of
normal or slightly elevated blood glucose
levels. Hyperglycemic DKA is characterized
by hyperglycemia, the presence of ketones
in the blood (ketonemia) or urine (keto-
nuria), metabolic acidosis, and any electro-
lyte imbalances, which can be detected

through an elevated anion gap (Nasa et al.,
2021). These diagnostic criteria help health-
care providers differentiate between
euDKA and hyperglycemic DKA based on
the specific metabolic derangements pre-
sent in each condition (see Table 2).

MEDICAL MANAGEMENT PROTOCOL

The management of euglycemic euDKA fol-
lows a similar approach to classicDKA,which
involves addressing dehydration and ketosis.
The management of euDKA requires vigi-
lance to avoid hypoglycemia while treating
ketosis with an IV insulin infusion (Sell et al.,
2023). Since euDKA is characterized by blood
glucose levels below 250 mg/dL, IV fluids
containing dextrose are administered along
with insulin to prevent hypoglycemia
(Klinkner et al., 2023). Insulin plays a crucial
role in suppressing ketone production and
correcting metabolic acidosis (Klinkner &
Steingraber-Pharr, 2023). Monitoring and

Table 2. Laboratory values in diabetic ketoacidosis (DKA), and euglycemic DKA (repre-
sentative ranges at presentation)

DKA EUGLYCEMIC DKAa

Glucose,b mmol/L (mg/dL) 13.9–33.3 (250–600) <11.1–13.9 (<200–250)a

Sodium, meq/L 125–135 ~135
Potassiumb,c Normal to↑ Normal to↑
Magnesiumb Normal Normal
Chlorideb Normal Normal
Phosphateb,c Normal Normal
Creatinine Slightly to moderately↑ Slightly↑
Osmolality (mOsm/mL) 300–320 ~300
Serum/urine ketonesb ++++ ++++
Serumβ-hydroxybutyrate, mmol/L >2.5 >2.5
Serum bicarbonate,b meq/L <18 <18
Arterial pH 6.8–7.3 6.8–7.3
Arterial PCO2,

b mm Hg 20–30 20–30
Anion gapb(Na—[Cl + HCO3]) ↑ ↑

Note. Adapted from Harrison’s Principles of Internal Medicine (21st ed., eBook). By J. Loscalzo, A. Fauci,
D. Kasper, S. Hauser, D. Longo, and J. L. Jameson, 2022, McGraw Hill, LLC. Copyright 2022 by McGraw Hill,
LLC. Reprinted with permission.
aSometimes occurs with SGLT2 inhibitor treatment; disproportionate glucosuria is consistent with SGLT2 inhibitor
effect.
bLarge changes occur during treatment of DKA.
cAlthough plasma levels may be normal or high at presentation, total-body stores are usually depleted.
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replenishingelectrolytes asnecessary (includ-
ing potassium, sodium, and bicarbonate le-
vels) and correcting dehydration are also
important factors in euDKA management
(Klinkner et al., 2023). Given that ketonuria
is expected with SGLT-2i therapy, it’s recom-
mended to directly measure ß-hydroxybuty-
rate levels in the blood. If SGLT-2i were used
prior to euDKA, they should be discontinued.
The extended half-life of SGLT-2i, ranging
from 11 to 17 hr, may prolong the require-
ment for IV insulin. Somecase reports suggest
that the glycosuric effects of SGLT-2i, can per-
sist for up to 10–12 days post-discontinuation,
increasing the risk of euDKA recurrence if
insulin therapy is discontinued prematurely.

IMPLICATIONS FOR PRACTICE

Euglycemic DKA is a rare but potentially life-
threatening complication in patients with
DM, particularly patients with T2DM who
are being treated with SGLT-2i. Clinicians
should maintain a high index of suspicion
for euDKA in diabetic patients presenting
with symptoms suggestive of metabolic de-
rangement, even in the absence of hypergly-
cemia (Klinkner & Steingraber-Pharr, 2023).
Symptoms frequently include nausea, vomit-
ing, and abdominal pain. In addition to base-
line labs, workup should include blood
ketone levels (>3 mmol/L) and an arterial
blood gas with acidosis indicated by a low
pH (<7.3) and bicarbonate levels (<18 mEq/
L) (Long, Lentz, Koyfman, & Gottlieb, 2021).
Prompt recognition and appropriatemanage-
ment, including IV fluid resuscitation, insulin
therapy, and electrolyte repletion are crucial
for favorable outcomes. This case under-
scores the importance of a comprehensive
approach to the management of euDKA to
mitigate morbidity and mortality associated

with this condition. Currently, euKDA ac-
counts for only 2.6%–3.2% of ED DKA admis-
sions, however this number is likely to
increase since the American Heart
Association guidelines recently endorsed
SGLT2-i as a Class 1 recommendation for pa-
tients with heart failure (Sell et al., 2023).

REFERENCES

Klinkner, G. & Steingraber-Pharr, M. (2023). Euglycemic
diabetic ketoacidosis associated with SGLT2 inhibi-
tor therapy: A case report. AACN Advanced Critical
Care, 34(1), 27–32. doi:10.4037/aacnacc2023830

Long, B., Lentz, S., Koyfman, A., & Gottlieb, M. (2021).
Euglycemic diabetic ketoacidosis: Etiologies, eva-
luation, and management. American Journal of
Emergency Medicine, 44, 157–160. doi:10.1016/j.
ajem.2021.02.015 !AQ3"

Nasa, P., Chaudhary, S., Shrivastava, P. K., & Singh, A.
(2021). Euglycemic diabetic ketoacidosis: A missed
diagnosis. World Journal of Diabetes, 12(5),
514–523. doi:10.4239/wjd.v12.i5.514

Plewa, M. C., Bryant, M., & King-Thiele, R. (2021).
Euglycemic diabetic ketoacidosis. StatPearls.
https://www.ncbi.nlm.nih.gov/books/NBK55
4570/ !AQ4"

Powers, A. C., Fowler, M. J., & Rickels, M. R. (2022).
Diabetes mellitus: Management and therapies. In
Loscalzo, J., Fauci, A., Kasper, D., Hauser, S.,
Longo, D., & Jameson, J. (Eds.), Harrison’s princi-
ples of internal medicine (21st ed.). McGraw Hill,
LLC: eBook. !AQ5"

Sell, J., Haas, N. L., Korley, F. K., Cranford, J. A., &
Bassin, B. S. (2023). Euglycemic diabetic ketoaci-
dosis: Experience with 44 patients and compari-
son to hyperglycemic diabetic ketoacidosis.
Western Journal of Emergency Medicine:
Integrating Emergency Care with Population
Health, 24(6), 1049–1055. doi:10.5811/westjem.
60361

Shah, M., Pathrose, E., Bhagwat, N. M., & Chandy, D.
(2022). “The bitter truth of sugar”–euglycemic dia-
betic ketoacidosis due to sodium-glucose cotran-
sporter-2 inhibitors: A case series. Indian Journal
of Critical Care Medicine, 26(1), 123–126. https://
www.ijccm.org/doi/pdf/10.5005/jp-journals-
10071-24076

Month–Month 2025 • Vol. 00, No. 0 A Case Study of Euglycemic Diabetic Ketoacidosis 5

https://doi.org/10.4037/aacnacc2023830
https://doi.org/10.1016/j.ajem.2021.02.015
https://doi.org/10.1016/j.ajem.2021.02.015
https://doi.org/10.4239/wjd.v12.i5.514
https://www.ncbi.nlm.nih.gov/books/NBK554570/
https://www.ncbi.nlm.nih.gov/books/NBK554570/
https://doi.org/10.5811/westjem.60361
https://doi.org/10.5811/westjem.60361
https://www.ijccm.org/doi/pdf/10.5005/jp-journals-10071-24076
https://www.ijccm.org/doi/pdf/10.5005/jp-journals-10071-24076
https://www.ijccm.org/doi/pdf/10.5005/jp-journals-10071-24076


Queries to Author

Title: A Case Study of Euglycemic Diabetic Ketoacidosis
Author: Kathleen S. Jordan DNP, RN, FNP-BC, ENP-C, SANE-P, FAEN, FAANPEditor

Christy C. Greenhalgh DNP, RN, FNP-BC, AG-ACNP-BC, ENP-BC,
Amy Bigham DNP, RN, FNP-BC, COI, Tonya D. Shanahan DNP, RN, FNP-BC

[GQ1]: Please check if authors name are correctly captured for given names (in red) and
surnames (in blue) for indexing after publication.

[AQ1]: Table(s) that are not the authors’ own original work or are adapted from published
content require permission letters to publish. If applicable, please supply the
needed letters granting permission to publish these, or confirm they are the
authors’ own creations for this article.

[AQ2]: Please provide reference for citation [Plewa et al., 2023].
[AQ3]: Please provide missing issue number for reference [Long et al., 2021].
[AQ4]: The Reference “[Plewa et al., 2021]” is listed in the references list but is not cited in

the text. Please either cite the reference or remove it from the references list.
[AQ5]: The Reference “[Powers et al., 2022]” is listed in the references list but is not cited

in the text. Please either cite the reference or remove it from the references list.


