
Sri Lanka Journal of Diabetes Endocrinology and Metabolism 2021/ Volume 11, No 2  55

Case Report

Euglycemic Diabetic Ketoacidosis, diagnostic challenge in resource 
limited countries: Case series 
Ameyaw E1

1Department of  Child Health, School of  Medicine and Dentistry, Kwame Nkrumah University of                        
Science and Technology, Kumasi

Euglycemic diabetic ketoacidosis (Euglycemic DKA) can present with diagnostic difficulty in resource 
limited countries because of  absence of  hyperglycemia which is a key feature in diagnosis of  DKA. 
Diagnosis can be delayed or even missed entirely with detrimental consequences in resource limited 
countries because of  poor health infrastructure including lack of  laboratory support. We describe two 
children with type 1 diabetes mellitus (T1DM) who presented with infections and euglycemic DKA. 
One presented with severe malaria and the other with cerebral malaria and urinary tract infection. Both 
patients were found to have normoglycemia and ketonuria with clinical signs of  metabolic acidosis 
which eventually led to diagnosis of  euglycemic DKA for which they were successfully managed. Our 
account emphasized the need for testing blood glucose as well as urine ketones in critically ill children 
and adolescents with infections especially if  they have been diagnosed with diabetes mellitus. Because 
the clinical features of  euglycemic DKA are similar to those of  infections which are rather more com-
mon in Ghana and Africa.  

Abstract

Introduction

Diabetic ketoacidosis (DKA) is a metabolic emer-
gency in which hyperglycemia is associated with a 
metabolic acidosis due to increased levels of  ketone 
bodies in the blood. It is characterized by a serum 
glucose level greater than 250 mg per dl, a blood 
pH less than 7.3, a serum bicarbonate level less 
than 18 mmol/L, an elevated serum betahydroxyl-
buterate/acetoacetate level greater than 5 mmol/L 
and dehydration. Insulin deficiency is the main pre-
cipitating factor (1). It is a medical emergency and 
needs immediate and prompt diagnosis and early 
management (1,2).  Euglycemic DKA is defined as 
ketoacidosis (pH < 7.3 or serum bicarbonate < 18 
mmol/L), an elevated serum betahydroxylbuterate/

acetoacetate level greater than the upper limit of  
reference range of  0.02–0.27 mmol/L with normal 
plasma glucose or a milder degree of  hyperglycemia 
of  between 200 to 250mg/dl (3). Normoglycemia 
in euglycemic DKA can cause diagnostic difficulty 
especially in resource constrained countries where 
laboratory support is not readily available (4). More-
over, the clinical features of  DKA can be concealed 
by co-existing infections such as malaria and septi-
cemia (5-7) which are more common in Africa and 
can result in delayed diagnosis or misdiagnosis with 
lethal consequences. 

Euglycemic DKA has not been previously reported 
in Ghana in the literature.  We present 2 cases of  
euglycemic DKA both of  which were precipitated 
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by infections and diagnosis of  euglycemic DKA 
was delayed in both of  them. 

Case Report

Case 1

A 13-year-old girl who had been diagnosed with 
type 1 diabetes mellitus (T1DM) for the past one 
year was sent to a hospital with fever, bodily weak-
ness, nausea, vomiting and poor feeding for 6 days. 
She was treated at home for malaria with arteme-
ter/lumefantrene but she vomited all medication 
and did not improve. She did not have history of  
previous admissions and surgery and no family his-
tory of  diabetes mellitus.

On examination, she was wasted (weight 30 kilo-
grams: below the 3rd percentile, height 145 centi-
meters, on the 10th percentile), febrile (temperature 
- 38.7◦C), lethargic, drowsy but conscious. She was 
also breathless with respiratory rate of  56 cycles per 
minute, dehydrated with loss of  skin turgor (level of  
dehydration was estimated to be 10%). Her blood 
pressure (BP) was 80/50 mmHg, and her pulse was 
110 beats per minute. Tanner staging was 2 for both 
pubic hair and breast development.

Investigations were as follows:

Rapid diagnostic test (RDT) for malaria was pos-
itive, blood smear for malaria parasites was posi-
tive with 3+. Other investigations revealed; normal 
complete blood count (hemoglobin 13.9 g/dl), Po-
tassium - 3.7 mmol/L, Sodium - 140.0 mmol/L, 
blood glucose - 97.5 mg/dl and HbA1c- 10.3%. 
Urinalysis was negative for both nitrite and leuco-
cyte esterase activity, blood and urine cultures yield-
ed no bacteria growth. She was diagnosed as severe 
malaria with shock.

She was put on intranasal oxygen, 6 ml/L, intra-
venous (IV) artesunate and was resuscitated with 
600 ml of  normal saline over 30 minutes which 
improved the peripheral circulation. She was then 
put on 5% dextrose saline at maintenance rate. The 
following day on review, she was in coma, afebrile 
(temperature was 36.9◦C), respiratory rate 38 cycles 
per minute, deep sighing, air entry was good, chest 

was clear bilaterally with no crackles. Brachial pulse 
was 90 beat/minute, capillary refill time was less 
than 2 seconds, heart sounds normal, BP 106/58 
mmHg. 

Investigations

Her blood glucose was 185.4 g/dl, urine ketone 3+, 
urinalysis was negative of  nitrite and leucocyte es-
terase activity.

Diagnosis was changed to malaria induced euglyce-
mic DKA.

Intravenous (IV) artesunate and IV 5% dextrose sa-
line at maintenance were continued.

Euglycemic DKA was managed using ISPAD pro-
tocol (8). She was given IV short-acting human in-
sulin at a dose of  0.1 units per kilogram (3 units 
per hour). Potassium chloride was also started at the 
same time as the short-acting human insulin at a 
dose of  40 mmol/L, administered via the IV flu-
ids. She was monitored and reviewed every hour for 
blood glucose, every two hours for urine ketones 
using urine dipstick test, and every 4 hours for elec-
trolytes and vital signs. Twelve hours after continu-
ous IV insulin administration, coma score had im-
proved and she could open her eyes and responded 
weakly to calls. 

All ketones cleared from urine after 36 hours of  
continuous IV insulin administration. Blood glu-
cose level remained between 93.6 mg/dl to 190.8 
mg/dl. 

All signs and symptoms resolved by 5 days after 
admission and she was well and self-caring. Intra-
venous insulin was changed to subcutaneous in-
jection using multiple dose regimen consisting of  
short-acting and intermediate-acting human insulin. 

Case 2

A 12-year-old girl with T1DM diagnosed 2 years 
ago was brought to a district hospital with fever, 
decreased level of  consciousness and difficulty 
breathing. She developed fever, nausea, vomiting 
and poor feeding four days prior to presentation. 
She had been treated with over the counter med-
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ication at home but she worsened and so she was 
brought to hospital. She was attendant at a diabe-
tes clinic and was on multiple dose insulin injection 
regimen using short-acting human insulin and in-
termediate- acting human insulin.

On examination, she weighed 38 kg (above 10th 
percentile), height was 145 cm (below 25th percen-
tile), she was febrile (temperature - 39.2oC), uncon-
scious, had deep labored respiration, but was not 
dehydrated. Her blood pressure was 100/60 mmHg, 
and her pulse was 110 beats per minute. Respiration 
was 24 cycles per minute, air entry was good, breath 
sounds were clear with no crackles bilaterally. Her 
Tanner staging was 2 for breast development and 3 
for pubic hair.

Investigations were as follows:

Blood glucose was 147.6 mg/dl, blood smear for 
malaria parasites was positive with 2+, complete 
blood count was otherwise normal except hemoglo-
bin of  10.7 g/dl. Her Potassium was 4.1 mmol/L 
and Sodium was 138.0 mmol/L.  Blood gases and 
serum ketones could not be done, urinalysis re-
vealed positive nitrite and leucocyte esterase activi-
ty but urine and blood cultures yielded no bacteria 
growth. She was diagnosed as cerebral malaria and 
urinary tract infection.

She was put on intranasal oxygen, 4 ml/L, IV genta-
mycin and cefuroxime 100mg tds, IV artesunate and 
was put on 70% of  maintenance of  5% dextrose sa-
line. After two days she was comatose. Blood smear 
for malaria was negative but rapid diagnostic test 
for malaria was positive. Urinalysis was still positive 
for nitrite and leucocyte esterase. Urine ketone re-
vealed 4+ of  ketones, blood glucose was 196.2 mg/
dl. The diagnosis was changed to euglycemic DKA 
precipitated by infection.

Nasogastric tube was put in and oral artemeter/
lumefantrene was given for three days, antibiotics 
were changed to IV ceftriaxone 3g daily for 7 days 
and she was also managed for diabetic ketoacidosis 
according to ISPAD protocol (8). She opened her 
eyes 18 hours after starting DKA management and 
she had significantly improved by the 6th day af-
ter admission and all ketones had cleared from the 

urine. She was completely well and self-caring by 
the 7th day of  admission. 

Discussion

Euglycemic DKA is a clinical triad comprising of  
increased anion gap metabolic acidosis, ketonemia 
or ketonuria and normal blood glucose level less 
than 250 mg/dl (3). Euglycemic DKA is known 
to be caused by gestational diabetes, reduced cal-
orie intake, excessive alcohol consumption, use 
of  cocaine, pancreatitis, and chronic hepatitis (9). 
Although euglycemic DKA has been reported in 
SARs-CoV-2 infection in adult patients with type 2 
diabetes mellitus on sodium-glucose cotransporter 
2 inhibitors (SGLT-2 inhibitors) (10,11), it has not 
been described in children with diabetes in Ghana. 
Nathan Morrison et al (10) reported on a man in 
his 40s with type 2 diabetes who developed severe 
COVID-19 and subsequently was diagnosed with 
euglycemic DKA. Vitale et al (11) also described 5 
patients with type 2 diabetes patients who devel-
oped euglycemic DKA following SARs-CoV-2 in-
fection. All the patients were being managed with 
SGLT2 inhibitors.

Infection induced metabolic acidosis has simi-
lar clinical features as metabolic acidosis in DKA 
(1,2,6,12) and this can mask diagnosis in euglyce-
mic DKA leading to delayed diagnosis or misdiag-
nosis. Patient 1 had severe malaria with euglycemic 
DKA whereas patient 2 had severe malaria and UTI 
with euglycemic DKA. The diagnosis of  euglyce-
mic DKA was missed in both cases at presentation 
and were only considered later on review because 
patients did not improve on antimalarial and antibi-
otics only. What makes diagnosis more difficult in 
Ghana and other resource limited countries is lack 
of  laboratory support (4). Blood ketone and blood 
gases levels are not done in almost all hospitals in 
Ghana, therefore, they were not done for our pa-
tients. However, history of  type 1 diabetes coupled 
with clinical features of  metabolic acidosis such as 
weakness, bodily pains and Kussmaul breathing as 
well as ketonuria in presence of  normoglycemia 
raised suspicion of  euglycemic DKA in our pa-
tients.  

In patients with type 1 diabetes who are not able 
to maintain sufficient carbohydrate intake such as 
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in state of  fasting (7) or in nausea, vomiting and 
poor feeding caused by infections, severe ketoac-
idosis with normal blood glucose level can occur 
as a consequence of  continuing insulin administra-
tion. This in turn leads to decreased gluconeogen-
esis and improved glucose utilization at the cellular 
level (3,7). In both our patients, poor feeding from 
nausea and vomiting more likely precipitated eugly-
cemia with ketonemia which was detected as signif-
icant ketonuria. The difficulty was the fact that they 
had infections which are more common in medical 
practice in Ghana and therefore caused delay in di-
agnosis. Euglycemic DKA are undiagnosed, espe-
cially in the resource poor setting, because blood 
gas analysis and ketonemia tests are not freely 
available in Ghana and other resource constrained 
countries. Therefore, training in the form of  work-
shops and continuous professional developments 
should be organized on regular basis for doctors 
and other health workers to improve on health 
workers’ awareness of  euglycemic DKA. Protocols 
and guidelines should be provided to ensure that all 
critically ill children especially those with type 1 di-
abetes on admission at emergency units and wards 
in resource limited countries should be assessed for 
euglycemic DKA by checking blood glucose and 
urine ketones levels. 

Conclusions

Although it may be challenging to diagnose because 
of  normal or only slightly elevated blood glucose 
levels, it is important to consider euglycemic DKA 
in the appropriate clinical setting as a differential 
diagnosis when evaluating a patient with clinical 
features of  metabolic acidosis. In resource limited 
countries, high degree of  suspicion should be elicit-
ed in diagnosis of  euglycemic DKA for those who 
have a history of  diabetes or previous history of  
clinical features suggestive of  diabetes and raised 
urine ketones despite normal blood glucose values.
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