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Abstract 

Background: Diabetic ketoacidosis (DKA) is considered one of the pathological developments 

resulting from diabetes mellitus (DM), which threatens the patient's life. In Egypt, many factors 

participated in DKA prevalence, which increases the need for further deep studies.  

Objectives: The current study aimed to measure and evaluate clinical profiles, the possible risk 

factors for DKA in Sohag Governorate, Egypt. 

Patients and Methods: 60 patients diagnosed with DKA were recruited for six months between 

September 2018 and March 2019. The medical history and clinical investigations were applied to 

all participants. Data were collected and analyzed. 

Results: The participants had a mean age of 32.76±18.8 years, and 62 % were females. Most of 

the patients had a medical history of DM, and only 11.7% of them had a recent diagnosis. 55% 

of DKA patients had either respiratory tract or urinary tract infections (26.6% and 16,6%, 

respectively), where noncompliance for treatment was reported in 50% of cases. Lack of 

awareness about the DKA disease and its complication was reported in 45% of patients. Other 

comorbidities such as stroke (6.7%), myocardial infarction (MI) (8.3%), and acute pancreatitis 

(3.3%) were reported, as well.   

Conclusion: Many of the DKA patients from Sohag University Hospital, Sohag, Egypt, lack 

awareness about the disease and its risk factors. The major risk factors for DKA were either 

infection or less commitment to the medical regimens. More efforts should be paid to 

accommodate the health education weakness of diabetes and DKA risk factors.  
Keywords: Diabetic ketoacidosis; risk factors; medical education. 

 

Introduction 
Diabetic ketoacidosis is one of the 

comorbidities which is commonly diagnosed 

among chronic DM patients and caused 

serious hyperglycemic symptoms 

(Onyiriuka and Ifebi, 2013). In the United 

States (US), the annual prevalence of DKA 

is 4.6-8 for each 1000 DM type 1 patients 

(Savage et al., 2011). According to 

Kitabchi et al., (2009), the rate of 

hospitalization due to DKA, since the 1980s, 

is more than 100,000 patients per year, 

which costs more than a billion dollars of 

medical coverage for DM patients in the US. 

Clinical situations such as eating disorders 

and insulin omission, chronic diseases 

stress, or weight gain increase the risk of 

DKA by 20%, particularly in young patients 

diagnosed with type 1 diabetes (Polonsky et 
al., 1994, Satti et al., 2013). According to 

the Indian study conducted by Poovazhagi 

(2014), DKA was suggested to increase the 

mortality rate of children in developing 

countries, such as India, Pakistan, and 

Middle Eastern countries, due to the higher 
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incidences of cerebral edema, sepsis, shock, 

and renal failures. 

DKA is characterized by the 

discrepancy in the levels of insulin and other 

counter-regulatory hormones such as 

cortisol, glucagon, growth hormone, and 

catecholamine, which further results in 

serious metabolic derangements (Tan et al., 
2012). DKA diagnosis involves the 

measurement of metabolic acidosis, 

hyperglycemia, and ketonemia (Chiasson et 
al., 2003). However, DKA might be equally 

diagnosed in both genders, males are 

subjected to its symptoms at earlier ages 

(Barski et al., 2011; Dabelea et al., 2014). 

The most common symptoms related to 

DKA are usually abdominal pain, 

dehydration, excessive urination, extreme 

thirst, nausea, vomiting, confusion, 

respiratory distress, and fruity breath (Ali, 
2005).  

One of the most characteristic 

features of DKA is that it can be diagnosed 

in all types of diabetes, particularly in 

patients who suffered from microbial 

infection or those classified as non-

compliant to insulin treatment due to 

different psychological and socio-economic 

risk factors (Al-Rubeaan et al., 2011; 

Rahim et al., 2011; Tan et al., 2012).  

Besides, other diabetic comorbidities such as 

stroke, acute MI, kidney failure, stroke, or 

acute pancreatitis participate in the 

development of DKA, as well (Rahim et al., 
2011; Ahmed et al., 2014). The rapid 

diagnosis of DKA, level of severity, organ 

dysfunction, identification of risk factors, 

and other co-morbidities enable the 

initiation of adequate treatment which, 

consequently, affect the outcomes of the 

disease (Silverstein et al., 2005). So, this 

increases the necessity for appropriate 

management of the disease and its risk 

factors, which are thought to participate in 

the reduction of hospitalization and 

mortality rates (Hara et al., 2013). Besides, 

the implementation of appropriate 

educational programs about the risks of 

DKA and enabling of a sufficient supply of 

insulin and another antidiabetic medication 

should participate in reducing DKA 

incidence, as well (Hamed et al., 2017). 

Despite being one of the developing 

countries, few studies were conducted about 

DKA risk factors in Egypt (Bassyouni et 
al., 2012). 

So, the current study aimed to 

estimate the risk factors associated with 

DKA among diabetic patients from Sohag 

University Hospital, Sohag, Egypt, to 

increase awareness and improve the 

outcomes. 

 

Patients and methods 
Patients 
The current prospective observational study 

was conducted in the department of Internal 

medicine of Sohag University, Sohag, 

Egypt, between 1/9/2018 to 1/3/2019. The 

study included 60 diabetic patients at 

different diagnostic levels. The inclusion 

criteria included all hospitalized diabetic 

patients who were diagnosed with DKA 

according to the guidelines of the American 

Diabetic Association (ADA) (American 

Diabetes Association, 2019). All included 

patients had blood glucose >250 mg/dL, 

arterial pH of ≤7.30, bicarbonate level of 

≤18 mEq/L, and Positive serum and urine 
ketones. Patients were classified according 

to the severity of diseases, where mild DKA 

with an arterial pH of 7.25-7.30, moderate 

DKA with an arterial pH of 7.0-7.24, and 

severe DKA with an arterial pH <7.0 were 

considered (Kitabchi et al., 2009). On the 

other hand, other diabetic patients with 

either metabolic acidosis, acute and chronic 

renal failure, lactic acidosis and drugs, 

alcoholic ketosis, starvation, or 
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hyperosmolar hyperglycemic nonketotic 

syndrome were excluded. Patients with 

ketonuria and high blood glucose, while the 

arterial pH is normal, were excluded, as 

well.  

Patients were evaluated clinically 

where all necessary investigations such as 

blood glucose level, arterial blood gas 

analysis, levels of urinary ketones were 

performed for the diagnosis of DKA and its 

severity. Serum electrolytes were measured 

to assess hypo and hyperkalemia.   

Informed consent was signed and 

collected from all patients. The study was 

approved by the Ethical Committee of 

Faculty of Medicine, Sohag University 

Hospital. It followed the guidelines of the 

declaration of Helsinki for medical research 

involving human subjects available 

from https://www.wma.net/policies-

post/wma-declaration-of-helsinki-ethical-

principles-for-medical-research-involving-

human-subjects/  

Assessment of risk factors 
The risk factors were assessed by 

investigating the medical history and clinical 

examination, according to the following 

criteria: 

1. Infection analysis 
The infection was estimated by stool 

analysis looking for Gastrointestinal (GIT) 

infection, urea, creatinine, urine complete 

examination looking for pus cell, chest X-

Ray to confirm chest infection, the culture of 

appropriate samples to confirm infection, 

complete blood count looking for 

leukocytosis, and imaging, as guided by 

clinical presentation. 

2. Central nervous system (CVS) 
By CT scan of the brain.  

3. Myocardial infarction (MI) 
By electrocardiography, and estimation of 

the cardiac enzyme levels. 

4. Acute pancreatitis 
By measuring the levels of amylase, lipase, 

and abdominal CT scan.  

5. Socio-economic status 
A questionnaire-based assessment according 

to the updated and re-validated scoring 

system of Fahmy and El-Sherbini for 

measurement of socioeconomic status in 

health research in Egypt (El-Gilany et al., 

2012). The scale included seven domains 

with a total score of 84, where the higher 

score indicates better socio-economic status 

for education and culture, occupation, 

family possessions, economic status, home 

sanitation, and health care. 

6. Awareness about the disease, its 
treatment, and complication 
Patients were questioned about their 

knowledge about DKA disease, dietary 

adherence, commitment to insulin injection, 

and whether it was performed correctly. 

Besides, patients were asked about the 

disease-related factors such as DM duration, 

insulin or other treatment regimens, and 

possible causes of DKA such as missed 

insulin dose, illness-like infection, and   

the other factors. The readings of the last 

HbA1c (within three months), glucometer 

availability, and frequencies of home 

glucose and HbA1c checking were reported 

by patients as well. 

7. Compliance for treatment 
Patients were asked about regular intake of 

their treatment and whether the patient had 

stopped his treatment. 

Statistical analysis 
Data were analyzed by statistical package 

for social sciences (SPSS) version 12.0 and 

results were presented in tables. 

 

Results 
Characteristics of the study population 

In the current study, 43 patients 

(72%) were of type I DM, while 17 patients 

(28%) typed II DM. Patients had mean ages 

of 32.76± 18.8, in which patients of type I 

DM had a mean age of 21.8 ± 5.52 years, 

and those of type II DM had a mean age of 

59.9 ±9.9 years. As shown in Table 1, 23 

https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
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patients (38%) were males, and 37 (62%) 

were females. Patients had lower body mass 

index (BMI) values (<25%).

   

Table 1. Demographic data, clinical presentation and Investigation 

Variables Type I DM Type II DM Total 

Number of patients 43 (72%) 17 (28%) 60 (100) 

Age (years)* 21.8 ±5.52 (14 -35) 59.9 ±9.97 (35-75) 32.76 ±18.8 (14 – 75) 

Gender 

Male 14 (32.6%) 
9 (53%) 

 
23 (38%) 

female 29 (67.4%) 8 (47%) 37 (62%) 

BMI (kg/m2) # 22.14 ±4.17 27.35 ± 2.76 23.62 ±4.48 

pH# 7.10 ±0.15 7.18 ±0.05 7.12 ±0.14 

Acidosis 

Mild 8 (18.6%) 10 (16.7%) 2 (11.8%) 

Moderate 26 (60.5%) 41 (68.3%) 15 (88.2%) 

severe 9 (20.9%) 9 (15%) 0 (0%) 

Abdominal pain 24 (55.8%) 3 (17.6%) 27 (45%) 

Vomiting 30 (69.8%) 7 (41.2%) 37 (61.7%) 

Disturbed Conscious 
Level 

9 (20.9%) 4 (23.5%) 13 (21.7%) 

Hypotension (mm Hg) 2 (4.6%) 3 (17.6%) 5 (8.3%) 

Temperature (°C) # 37.2± 0.44 37.4 ±0.75 37.2±0.55 

Blood sugar (mg/dl) # 553±106 530 ±62.3 546.57± 95.7 

Urine ketone 
bodies 

 

+2 
 

11 (18.3%) 7 (16.2%) 4 (23.5%) 

+3 25 (41.7%) 19 (44.1%) 6 (35.2%) 

+4 24 (40%) 17 (39.5%) 7 (41.1%) 

K+ (mEq/l) 4.28 ±0.77 4.20±0.79 4.47±0.71 
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Hgb (gm/dl) 12.59 ±1.29 12.9 ±1.17 11.9 ±1.37 

WBC (103/ul) 9.84 ±3 .06 9.02 ±2.63 11.9 ±3.13 

Creatinine (mg/dl) 1.05 ±0.43 0.92 ± 0.3 1.34-0.57 

* Mean± standard deviation (SD) (Min-Max) 

#Mean± SD 

 

Risk factors 

In the current study, risk factors were 

assessed by a recent diagnosis of DM, 

existence of infection, co-morbidities, and 

awareness of diseases. As shown in Table 2, 

seven patients had been recently diagnosed 

with DM, of which six patients were type I 

and one patient was Type II. 33 patients 

suffered from infection equally distributed 

between type I and type II patients. The 

urinary tract infection (UTI), GIT, 

Respiratory tract, and skin infections were 

identified in 16.6%, 8.33%, 26.6%, and 

3.33% of the study population, respectively.  

 
Table2. Risk factors for DKA patients. 

 

Variable Type I (43) Type II (17) Total (60) 

Newly diagnosed 6 (14%) 1 (5.9%) 
7 

(11.7%) 

Infection 24 (55.8%) 9(52.9%) 33 
(55%) 

1. UTI 7 (16.2%) 3 (17.6%) 10 (16.6%) 

2. GITinfection 4 (9.3%) 1 (5.8%) 5 (8.33%) 

3. Respiratory tract infection 12 (27.9%) 4 (23.5%) 16 (26.6%) 

4. Skin infection 1 (2.32%) 1 (5.8%) 2 (3.33%) 

Incompliance to treatment 23 (53.4.4%) 7 (41.4%) 30 (50 %) 

Low Socioeconomic status 23 (53.4%) 3 (17.6%) 26 (43%) 

Stroke 0 (0%) 4 (23.5%) 4 (6.7%) 

Myocardial infarction 0 (0%) 5 (29.4%) 5 (8.3%) 

Acute Pancreatitis 1 (2.3%) 1 (5.9%) 2 (3.3%) 

Awareness of the disease 20 (46.5%) 7 (41.1%) 27 (45%) 
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The results showed that half of the 

patients didn’t commit to the prescribed 

medications, either because of the low-

income, less available insulin vials, the 

rawness of the appropriate injection 

performance, or simply because of the stress 

associated with a daily insulin injection. In 

accordance, 43% of patients had lower 

Socioeconomic status or lower income and 

health insurance, where most of them (23 

patients) were type II.   

The medical history of the 

participants showed that some DKA-related 

co-morbidities were represented, such as 

Stroke, MI, and Acute Pancreatitis. Most of  

 

 

these disorders were presented with 

type II patients as follows; four patients had 

a stroke, five patients had MI, and one 

patient was diagnosed with Acute 

Pancreatitis. On the other hand, only one 

patient developed Acute Pancreatitis from 

the type I DM category.  

The questionnaire involved many 

questions that reflect and measure the level 

of awareness of the DKA disease. The 

results showed a higher percentage of 

ignorance to the standard of knowledge 

about DKA and a poor level of health 

education among the study population, as 

shown in Table 2. A summary of the results 

is shown in Fig.1. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Risk factors associated with DKA patients 
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Discussion 
Previous studies showed a higher 

incidence of DKA among patients of the two 

types of diabetes (Kitabchi et al., 2009; 
Savage et al., 2011; Onyiriuka and Ifebi, 
2013). As shown before, DKA increases the 

annual hospitalization of DM patients up to 

100,000 per year in the US, which increase 

gradually since 1980 (Kitabchi et al., 
2009). The risk of DKA increased among 

young patients up to 30% because of the late 

diagnosis and other risk factors such as 

eating disorders and insulin resistance 

(Silverstein et al., 2005; Kitabchi et al., 
2009). 

In Egypt, the DKA situation is worse 

because of the large population, limitation in 

resources, and poor health coverage, which 

ranked Egypt as the ninth country in the 

incidence of DM (Type II) according to the 

International Diabetes Federation (IDF) 

guidelines (Hegazi et al., 2015). Another 

systemic review analyzed the data of 4,688 

type I DM patients from the Arabian 

countries and reported that 46.7% were 

diagnosed with DKA, despite only 17% of 

DKA patients being Egyptians which 

reflects the low-diagnostic level (Zayed, 
2016).  

The objective of the current single-

center study was to evaluate risk factors for 

DKA, which provides local statistics data 

about the precipitating factors of DKA. 

Several previous studies were conducted to 

evaluate this objective in different countries, 

worldwide. In the current study, the mean 

age of the studied population diagnosed with 

DKA was 32.76 ± 18.8, which included 

different age stages ranging from 14-75 

years. In agreement, a previous study from 

Pakistan showed that DKA was detected in 

DM patients of 40 years (Rana et al., 2016), 

while another study from Tanta University, 

Egypt, showed that DKA was diagnosed at a 

lower mean age of 22 years (Hamed et al., 
2017).   

In the current study, most of the 

DKA patients were female (62%). In 

contrast to our findings, previous studies 

showed that DKA was most prevalent 

among males by ~58% (Newton and 
Raskin, 2004; Hamed et al., 2017) and 

65.7% (Rana et al., 2016).  

Our findings showed that DM was 

recently diagnosed in seven patients (11.7%) 

which is following the results of Rana et al., 
(2016) and showed that 10% of the DKA 

cases had a late diagnosis of DM, while 

another study showed a higher percentage of 

23% of cases of the African Americans had 

recent DM profiles (Seyoum and Berhanu, 
2007). 

The reported symptoms in the 

current study showed that vomiting and 

abdominal pain were the most common in 

61.7% and 45% of patients, respectively. In 

an agreement, a previous study reported 

vomiting and abdominal pain in 76% and 

52% of cases, respectively (Rana et al., 
2016). The consciousness level was altered 

in 21.7% of patients in our study, which is 

different from other previous studies of 

Rana et al., (2016) with a higher percentage 

(68%) and lower percentage (10%) in the 

study conducted by Miglani et al., (2000). 
In the current study, the mean serum 

blood sugar level was 546.57 ± 95.7 mg/dL 

(compared to the normal values at ≤ 140 
mg/dL) which indicated uncontrolled 

glycemia in the studied patients. In 

agreement with our findings, a previous 

study reported a higher mean blood sugar 

level of (610.2 mg/dl) (Yousaf and 
Chaudhry, 1997). The mean pH readings 

were neutral by 7.12 ± 0.14 which is 

following the findings of Yousaf and 
Chaudhry (1997), as well. 

Interestingly, Infection was reported 

as the highest risk factor that was 

represented by 55% of the DKA cases. 

Furthermore, 12 patients of type I DM 

(27.9%) and 4 patients of type II DM 
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(23.5%) had respiratory tract infections, 

while UTI was diagnosed in seven patients 

of Type I DM (16.2%) and three patients of 

type II DM (17.6%). In an agreement with 

our findings, a previous study from Tanta 

University Hospital, Egypt, it was reported 

that the main risk factor of DKA was an 

infection in 46.5% of the studied cases, 

where UTI was diagnosed in most cases 

(31.2%), followed by the respiratory tract 

and GIT infections in 26.8% and 13.9% of 

cases, respectively (Hamed et al., 2017). 

Also, in the study of Hamed et al., (2017), 
other infections such as diabetic foot, ENT, 

skin, subcutaneous tissue, and mixed 

infections were diagnosed. Another study 

reported infection as the second most risk 

factor of DKA (Kitabchi et al., 2009). 

Another study suggested that DKA 

representation was reasoned for non-

compliance to treatment in 45.5% of DM 

patients, late diagnosis of DM type I in 

20.9%, and infection in 27.2% (Bassyouni 
et al., 2012). In the latter study, the reported 

infections were either respiratory tract 

infection, UTI, gastroenteritis, diabetic foot, 

or abscess in most cases (Bassyouni et al., 
2012). Similarly, multiple studies suggested 

different infections as the main cause of 

DKA (Newton and Raskin, 2004; Mbugua 
et al., 2005; Rana et al., 2016; Hamed et 
al., 2017).  

In the current study, the poor 

commitment to treatment, particularly 

insulin, was represented in 50% of the 

studied population. Similar observations 

were reported in Harris et al., (2009) that 

reported in-compliance to insulin treatment 

in 59% of patients, whereas Kitabchi et al., 
(2009), reported it in 47% of the studied 

cases. 

Finally, the levels of knowledge 

standards about the diseases were very poor 

and were reported in 45% of cases. This 

might be due to the poor educational level of 

the studied population, besides the non-

availability of informative health education. 

Furthermore, some patients claimed that 

some physicians and health care providers 

didn’t offer sufficient or informative 

instructions and guidelines about the 

disease, medications, and follow-up visits. 

These claims were common in the studies 

from other countries such as in the Pakistani 

cities Quetta (Ali et al., 1998) and Karachi 

(Afzal et al., 2005). Another Indian-guided 

survey-based study showed that 43% of the 

less-educated young DM patients were 

advised by some quacks and clergymen to 

stop the treatments prescribed by physicians 

and to use their uncertain prescriptions of 

folk medications (Miglani et al., 2000).  

Similarly, another study reported that 

health education about DKA is tended to be 

ignored or neglected by patients, the general 

public, or even healthcare professionals 

(Umpierrez and Kitabchi, 2003). 

Furthermore, irregular follow-up was 

reported as one of the possible risk factors of 

DM complications, including DKA 

(Jacobson et al., 1997). Another study from 

Pakistan emphasized the importance of 

health education and the necessity of 

developed DM clinics at the society level 

(Chaudry et al., 2020). 

In the current study, the low 

socioeconomic status was an important risk 

factor of DKA where 43% of the studied 

population had lower incomes. Similarly, in 

the study conducted by Al-Obaidi et al., 
(2019), the effect of the Socioeconomic 

Status among DM type I patients from 

Basrah, Iraq, suggested that many socio-

economic factors played key roles in DKA 

development.  

MI is one of the comorbidities 

associated with DKA patients in the current 

study. As shown before 8.3% of DKA 

patients were diagnosed with MI. A similar 

study conducted in the National Institute of 

Diabetes and Endocrinology (NIDE), Egypt, 
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revealed that MI was diagnosed in 6.4% of 

cases (Bassyouni et al., 2012).  

As been reported before, the 

evaluation of DKA might be controlled by 

several socioeconomic and clinical factors 

such as appropriate health care coverage, 

proper health education, and feasible 

communications between patients and health 

care providers (Fasanmade et al., 2008). 

 

Conclusion 
The current study reported the 

possible risk factors associated with DKA in 

patients from Sohag, Egypt. Variable 

infections and poor commitment to insulin 

treatment are the most reported factors for 

DKA. Furthermore, the poor understanding 

and knowledge about DKA, besides, the low 

level of health education participated deeply 

in the development of DKA. The current 

findings suggested that training and 

educating the DKA patients about the 

disease and increasing the health costs 

coverage might decrease the severity level 

of DKA among Sohag patients. More 

studies are required to investigate more risk 

factors and diagnostic levels of DKA among 

diabetic patients. 
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