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ABSTRACT 
Objective: To evaluate the frequency of diabetic ketoacidosis and presenting symptoms in patients of diabetes mellitus 
presenting at tertiary care hospital. 
Material and methods: In this cross sectional study total 145 patients of diabetes were selected from Department of Medicine 
from April 2020 to November 2020. Inclusion criteria was: un-controlled type II Diabetes Mellitus with HBA1c levels > 8, age 
between 30-70 years, male or female. Diabetic ketoacidosis was studied in selected patients.   
Results: Mean age of the patients 49.80 ± 9.38 years.  Out of 145 patients, ketoacidosis was found in 30 (21%) patients.  
Vomiting was the most common (88/60.69%) presenting symptom followed nausea in 59 (40.68%) patients, polyuria 50 
(34.48%), polydipsia 41 (28.27%), abdominal pain 32 (22.07%), weight loss 16 (11.03%) and Polyphagia in 8 (5.52%) patients.  
Ketoacidosis was found in 15 (23.44%) male diabetics and 15 (18.52%) female diabetics.  Association of ketoacidosis with 
gender was not significant (P = 0.468). 
Conclusion: Findings of this study showed a higher rate of diabetic ketoacidosis.  Vomiting was the most common presenting 
symptom.  Most of the patients were between 30-50 years.  No gender difference was found in development of diabetic 
ketoacidosis.  Most of the patients of diabetic ketoacidosis had family history of diabetes. 
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INTRODUCTION 
Acidosis, hyperglycemia and ketonemia (Ketonuria) are 
biochemical hallmarks for an acute diabetic complication known as 
Diabetic ketoacidosis.1  Majority of diabetic patients below the age 
20 years and 12% below the age 50 years have Diabetic 
ketoacidosis as a single largest cause of death.2  Ketoacidosis 
have manifested among 20% of type 1 diabetic patients and 4% of 
overall diabetic patients.3 During severe intercurrent illness 
ketoacidosis can be precipitated in any age group of patients even 
though it mainly affects type 1 diabetic patients.4  Among the 
freshly diagnosed diabetic patients, there are around 10% having 
ketoacidosis.2 Commonly precipitating factors for ketoacidosis are 
omission of insulin and infections like sepsis which makes diabetic 
ketoacidosis presenting in majority of patients.5 Clinical diagnosis 
leads to acidotic respiration, confusion or coma and dehydration 
and commonly received complaints of polydipsia, vomiting, 
polyuria and nausea.6 Statistically significant mean random blood 
glucose, osmolality and pH correlates with the neurological status 
of such patients.7 Severity of peripheral vascular insufficiency, 
severity of acidosis, comorbid conditions and duration of diabetic 
ketoacidosis prior to admission are some parameters for mortality.8 

 Purpose of this study was to evaluate the frequency of 
diabetic ketoacidosis and presenting symptoms.  Results of this 
study may help us for early management of diabetic ketoacidosis 
and to reduce the morbidity related to it. 
 

MATERIAL AND METHODS 
In this cross sectional study total 145 patients of diabetes were 
selected from Department of Medicine from April 2020 to 
November 2020. Inclusion criteria was: un-controlled type II 
Diabetes Mellitus with HBA1c levels > 8, age between 30-70 
years, male or female.  History and demographic profile was taken 
and clinical assessment was done.  Serum glucose levels >600mg, 
serum osmolality >310 mosm/kg, stroke patients, cases of hepatic 
encephalopathy were excluded.  Ethical committee was approved 
this study and written informed consent was taken from every 
patient.  Blood sample for blood pH, serum glucose levels and 
serum bicarbonate was taken and analyzed in Department of 
Pathology, Quaid-e-Azam Medical College, Bahawalpur.  Ketones 
was also analyzed with fasting urine sample. All the data was 
noted on pre-designed proforma.   
 SPSS version 20 was used to analyze the collected data.  
Age was presented in form of Mean and SD. Diabetic ketoacidosis 

(Yes/No), gender (Male/female) and family history (Yes/No) was 
presented in form of frequencies and percentages. 
 

RESULTS 
Mean age of the patients was 49.80 ± 9.38 years.  Out of 145 
patients, ketoacidosis was found in 30 (21%) patients.  (Fig. 1)  
Vomiting was the most common (88/60.69%) presenting symptom 
followed by nausea in 59 (40.68%) patients, polyuria 50 (34.48%), 
polydipsia 41 (28.27%), abdominal pain 32 (22.07%), weight loss 
16 (11.03%) and polyphagia in 8 (5.52%) patients.  (Table 1)  Two 
age groups 30-50 years and 51-70 years were created.  Age group 
30-50 years was consisted on 83 (57.24%) and age group 51-70 
years was consisted on 62 (42.76%) patients.  Ketoacidosis was 
noted in 20 (24.09%) patients and 10 (16.13%) patients 
respectively in age group 30-50 years and age group 51-70 years.  
Association of ketoacidosis with age group was not significant (P = 
0.241).  (Table 2)  Male diabetics were 64 (44.14%) and female 
diabetics were 81 (55.86%).  Ketoacidosis was found in 15 
(23.44%) male diabetics and 15 (18.52%) female diabetics.  
Association of ketoacidosis with gender was not significant (P = 
0.468).  (Table 3)  Total 96 (66.21%) patients found with family 
history of DM and 49 (33.79%) patients had no family history of 
DM.  Ketoacidosis was noted in 21 (21.88%) patients with family 
history of DM and 9 (18.37%) patients without family history of DM.  
Association of ketoacidosis with family history was not significant 
(P = 0.622).  (Table 4) 
 

 
Fig. 1: Frequency of ketoacidosis 
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Table 1: Frequency of symptoms 

Symptoms N % 

Vomiting 88 60.69 

Nausea 59 40.68 

Polyuria 50 34.48 

Polydipsia 41 28.27 

Abdominal pain 32 22.07 

Weight loss 16 11.03 

Polyphagia 8 5.52 

 
Table No. 2: Association of ketoacidosis with age group 

Age 
Group 

Ketoacidosis 

Total 

P. value 

Yes 
(%) 

No 
(%) 

0.241 30-50 20 (24.09%) 63 (75.90%) 83 (57.24%) 

51-70 10 (16.13%) 52 (83.87%) 62 (42.76%) 

Total 30 (21%) 115 (79%) 145 

 
Table No. 3: Association of ketoacidosis with gender 

Gender 

Ketoacidosis 

Total 

P. value 

Yes 
(%) 

No 
(%) 

0.468 Male 15 (23.44%) 49 (76.56%) 64 (44.14%) 

Female 15 (18.52%) 66 (81.48%) 81 (55.86%) 

Total 30 (21%) 115 (79%) 145 

 
Table No. 4: Stratification for family history of diabetes mellitus 

Family 
History 

Ketoacidosis 

Total 

P. value 

Yes 
(%) 

No 
(%) 

0.622 Yes 21 (21.88%) 75 (78.13%) 96 (66.21%) 

No 9 (18.37%) 40 (81.63%) 49 (33.79%) 

Total 30 (21%) 115 (79%) 145 

 

DISCUSSION 
The objective of present study was to evaluate the frequency of 
diabetic ketoacidosis and presenting symptoms in patients of 
diabetes mellitus presenting at tertiary care hospital.  Mean age of 
the patients was 49.80 ± 9.38 years.  Two age groups 30-50 years 
and 51-70 years were created.  Age group 30-50 years was 
consisted on 83 (57.24%) and age group 51-70 years was 
consisted on 62 (42.76%) patients.  Ketoacidosis was noted in 20 
(24.09%) patients and 10 (16.13%) patients respectively in age 
group 30-50 years and age group 51-70 years.  Association of 
ketoacidosis with age group was not significant (P = 0.241).  Most 
common age group was 30-50 years.  Study by Pinto et al9 
reported mean age of patients as 45±12.  In study of Amadi et al,10 
age range of diabetics was 23-46 years and mean age was 
32.68±5.91 years. Farogh et al11 reported mean age of diabetics 
as 50.09 ± 9.39 years and most of the cases were between 30-50 
years. In studies of Ganie et al12 and Pitteloud et al13, 20% and 
16% patients were found with ketoacidosis respectively.  Farogh et 
al11 reported frequency of diabetic ketoacidosis as 24.87%.  
Bedaso et al14 reviewed medical record of 195 diabetics and found 
ketoacidosis among 40% patients.  Cherubini et al15 reported 
frequency of ketoacidosis among 40.3% diabetics.  Duca et al16 
reported frequency of ketoacidosis as 38.6%.  In one study by 
Usher-Smith et al17 ketoacidosis was present in 18-22% diabetics.  
In study of Ćaćić et al18 diabetic ketoacidosis was noted in 34.4% 
patients.  In our study vomiting was the most common (88/60.69%) 
presenting symptom followed by nausea in 59 (40.68%) patients, 
polyuria 50 (34.48%), polydipsia 41 (28.27%), abdominal pain 32 
(22.07%), weight loss 16 (11.03%) and Polyphagia in 8 (5.52%) 
patients. In study of Amadi et al,10 Nausea/vomiting was present in 
94.5% patients followed by polyuria 85.5% patients, polydipsia 
71.7%, polyphagia 65.5%, weight loss 64.8% patients and 
abdominal pain in 55.2% patients.  In study of Huri et al,19 vomiting 
was the most common (82.9%) presenting symptom followed by 
nausea in 56.2% patients, polyuria 32.4%, polydipsia 26.7%, 
abdominal pain 36.2% weight loss 11.4% and Polyphagia in 2.9% 
patients. In study of Ndebele et al20 nausea and vomiting were the 
most common presenting symptoms.  In our study male patients 

were 64 (44.14%) and female patients were 81 (55.86%).  
Ketoacidosis was found in 15 (23.44%) male diabetics and 15 
(18.52%) female diabetics. Insignificant (P = 0.468) association 
between ketoacidosis and gender was seen.  Female proportion is 
higher than male.  In study of Amadi et al,10 male and female 
patients were 51% and 49% respectively.  In study of Sheikh et 
al,21 male and female patients were 38.6% and 61.4% respectively.  
Study of Habib et al22  male patients were 41% and female patients 
were 59%.  In study of Farogh et al11 male and female patients 
were 41.8% and 58.2% and total 26.58% male and 23.64% female 
patients were found with diabetic ketoacidosis.  Total 96 (66.21%) 
patients found with family history of DM and 49 (33.79%) patients 
had no family history of DM.  Ketoacidosis was noted in 21 
(21.88%) patients with family history of DM  and 9 (18.37%) 
patients found without family history DM.  Association of 
ketoacidosis with family history was not significant (P = 0.622).  In 
study of Amadi et al,10 24.1% patients were found with history of 
DM and 52.4% patients were without family history of DM.  Farogh 
et al11 found 63.49% patients with family history of DM and 36.51% 
patients without family history of DM and diabetic ketoacidosis was 
found in 25.83% patients with family history of DM and in 23.19% 
patients without family history of DM.  
 

CONCLUSION 
Findings of this study showed a higher rate of diabetic 
ketoacidosis.  Vomiting was the most common presenting 
symptom.  Most of the patients were between 30-50 years.  No 
gender difference was found in developing of diabetic ketoacidosis.  
Most of the patients of diabetic ketoacidosis had family history of 
diabetes. 
 

REFERENCES 
1. Newton CA, Raskin P. Diabetic ketoacidosis in type 1 and type 2 

diabetes mellitus: clinical and biochemical differences. Archives of 
internal medicine. 2004 Sep 27;164(17):1925-31. 

2. Seth P, Kaur H, Kaur M. Clinical profile of diabetic ketoacidosis: a 
prospective study in a tertiary care hospital. Journal of clinical and 
diagnostic research: JCDR. 2015 Jun;9(6):OC01. 

3. Segerer H, Wurm M, Grimsmann JM, Karges B, Neu A, Sindichakis 
M, Warncke K, Dost A, Holl RW. Diabetic Ketoacidosis at 
Manifestation of Type 1 Diabetes in Childhood and Adolescence: 
Incidence and Risk Factors. Deutsches Ärzteblatt international. 2021 
Jun;118(22):367. 

4. Alourfi Z, Homsi H. Precipitating factors, outcomes, and recurrence of 
diabetic ketoacidosis at a university hospital in Damascus. Avicenna 
journal of medicine. 2015 Jan;5(1):11. 

5. Umpierrez GE, Murphy MB, Kitabchi AE. Diabetic ketoacidosis and 
hyperglycemic hyperosmolar syndrome. Diabetes spectrum. 2002 
Jan 1;15(1):28-36. 

6. Mbugua PK, Otieno CF, Kayima JK, Amayo AA, McLigeyo SO. 
Diabetic ketoacidosis: clinical presentation and precipitating factors at 
Kenyatta National Hospital, Nairobi. East African medical journal. 
2005;82(12). 

7. Akhter J, Jabbar A, Islam N, Khan MA. Diabetic ketoacidosis in a 
hospital based population in Pakistan. Journal of Pakistan Medical 
Association. 1993;43(7):137. 

8. Gosmanov AR, Gosmanova EO, Dillard-Cannon E. Management of 
adult diabetic ketoacidosis. Diabetes, metabolic syndrome and 
obesity: targets and therapy. 2014;7:255. 

9. Pinto ME, Villena JE and Villena AE. Diabetic ketoacidosis in 
Peruvian patients with type 2 diabetes mellitus. Endocr Pract 2008; 
14:442-6. 

10. Amadi  C,  Ayoade  OG, Essien  SI  et.al.  The  incidence  of  diabetic 
ketoacidosis  and  its  relationship  with  residential areas  of  adults  
with  type  1  diabetes  in  Nigeria. Int  J  Health Sci  Res. 2020;  
10(9):15-25. 

11. Farogh A, Mahmood MA, Ahmad K. Type II diabetics; frequency of 
diabetic ketoacidosis. Professional Med J 2016;23(2):133-137. DOI: 
10.17957/TPMJ/16.3122. 

12. Ganie MA, Koul S, Razvi HA, Laway BA, Zargar AH. Hyperglycemic 
emergencies in Indian patients with diabetes mellitus on pilgrimage to 
Amarnathji yatra. Indian J Endocrinol Metab. 2012 Mar;16 Suppl 
1:S87–90. 



Evaluation of Frequency of Diabetic Ketoacidosis and Presenting Symptoms in Patients of Diabetes Mellitus Presenting 

 
3392   P J M H S  Vol. 15, No.12, DEC  2021 

13. Pitteloud N, Philippe J. Characteristics of Caucasian type 2 diabetic 
patients during ketoacidosis and at follow-up. Schweiz Med 
Wochenschr. 2000 Apr 22;130(16):576–82. 

14. Bedaso A, Oltaye Z, Geja E, Ayalew M. Diabetic ketoacidosis among 
adult patients with diabetes mellitus admitted to emergency unit of 
Hawassa university comprehensive specialized hospital. BMC 
research notes. 2019 Dec;12(1):1-5. 

15. Cherubini V, Skrami E, Ferrito L, Zucchini S, Scaramuzza A, Bonfanti 
R, Buono P, Cardella F, Cauvin V, Chiari G, Frongia AP. High 
frequency of diabetic ketoacidosis at diagnosis of type 1 diabetes in 
Italian children: a nationwide longitudinal study, 2004–2013. Scientific 
reports. 2016 Dec 19;6(1):1-7. 

16. Duca LM, Wang B, Rewers M, Rewers A. Diabetic ketoacidosis at 
diagnosis of type 1 diabetes predicts poor long-term glycemic control. 
Diabetes Care. 2017 Sep 1;40(9):1249-55. 

17. Usher-Smith JA, Thompson MJ, Sharp SJ, Walter FM. Factors 
associated with the presence of diabetic ketoacidosis at diagnosis of 
diabetes in children and young adults: a systematic review. Bmj. 2011 
Jul 7;343. 

18. Ćaćić P, Kruljac I, Ćaćić M, Perić B, Filipović-Grčić M, Mirošević G, 
Vrkljan M. Incidence of diabetic ketosis and ketoacidosis in 
Caucasian adults with type 2 diabetes mellitus: a population-based 
study. InEndocrine Abstracts 2017 May 3 (Vol. 49). Bioscientifica. 

19. Huri HZ, Foong GT, Pendek R, Widodo RT. Different characteristics 
of diabetic ketoacidosis between type 1 and type 2 diabetes patients 
in Malaysia. Asian Biomed. 2010 Aug 2;3(2):201-5. 

20. Ndebele NF, Naidoo M. The management of diabetic ketoacidosis at 
a rural regional hospital in KwaZulu-Natal. African Journal of Primary 
Health Care and Family Medicine. 2018 May 3;10(1):1-6. 

21. Sheikh GA, Dilshad M, Khalid A. FREQUENCY OF DIABETIC 
KETOACIDOSIS IN DIABETIC PATIENTS. 2010 [cited 2014 Mar 25]; 
Available from: http://jumdc.tuf.edu.pk/articles/volume-2/no-
2/JUMDC-5.pdf 

22. Habib HS. Frequency and clinical characteristics of ketoacidosis at 
onset of childhood type 1 diabetes mellitus in Northwest Saudi 
Arabia. Saudi Med J. 2005 Dec;26(12):1936–9.  

 

 

http://jumdc.tuf.edu.pk/articles/volume-2/no-2/JUMDC-5.pdf
http://jumdc.tuf.edu.pk/articles/volume-2/no-2/JUMDC-5.pdf

