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ABSTRACT

Objective: To determine the frequency and outcome (mortality) of DKA in newly diagnosed cases of TIDM of one
to 15 years of age.

Study Design: Cross sectional study

Place and Duration of Study: This study was carried out at the Pediatrics Unit-I, Bahawal Victoria hospital
Bahawalpur from 1st January 2011 to 30th March 2014.

Materials and Methods: The study was conducted on newly diagnosed cases of TIDM with or without DKA in
children of one to 15 years of age admitting in pediatrics unit-l1. The children with DKA were managed in the
Pediatric Intensive Care Unit according to the standard DKA protocol of International Society of Pediatric and
Adolescent Diabetes. Patients were examined at 96 hours after admission to see the outcome in term of death and
survival. The data about the age, sex, severity of the disease and outcome was collected.

Results: There were 65 cases of TIDM in the study; 60% were males. Out of 65 cases of TLDM 56 were cases of
DKA,; 59% were male. The frequency of DKA was 86.15%. The frequency of DKA among males and females was
84.61% and 88.46% respectively but the difference was statistically insignificant. Out of 56 cases of DKA, 25%
were mild in severity, 32.14% moderate and 42.86% severe. The case fatality in DKA was 5.36%. The mortality

was only among severe form of DKA.

Conclusion: DKA is common among TIDM with mortality among severe cases of DKA.
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INTRODUCTION

Type 1 diabetes mellitus (T1DM), one of the most
common chronic diseases in childhood, is caused by
insulin deficiency following destruction of the insulin-
producing pancreatic beta cells. The incidence of
childhood T1DM varies worldwide but is rising
rapidly’. Its incidence in Pakistan is about 1/100000 per
year?,

The most life threatening acute complication of TIDM
is diabetic ketoacidosis (DKA) which is characterized
by the triad of hyperglycemia, acidosis and ketosis in
the presence of low levels of insulin. It is the leading
cause of mortality in children with TIDM3* and is
associated with increased morbidity and healthcare
expenditure.

The frequency of DKA at diagnosis ranges from 12.8%
to 80%, with highest frequencies in the United Arab
Emirates, Saudi Arabia and Romania, and the lowest in
Sweden, the Slovak Republic and Canada®. The
mortality varies from 0%-11.7%°%789,
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DKA is one of the major neglected health issues in
Pakistan. There is very little data available on
frequency and outcome of DKA in children with TILDM
in Pakistan. The study conducted at the Aga Khan
University Hospital, Karachi showed 3.4% mortality in
DKAX, There is no study conducted in this area on
frequency and outcome of DKA in children.

So it was planned to conduct this study to see the
frequency and outcome of DKA so that some practical
recommendations could be provided for early detection
of DKA and subsequent better management to reduce
morbidity and mortality in children with DKA in
Pakistan.

The objective of this study is to determine the
frequency and outcome (mortality) of DKA in newly
diagnosed cases of T1IDM of one to 15 years of age.

MATERIALS AND METHODS

This cross sectional study was conducted on newly
diagnosed cases of T1IDM with or without DKA in
children of one to 15 years of age admitting in
pediatrics unit-1, Bahawal Victoria hospital Bahawalpur
from 1% January 2011 to 30" March 2014. The verbal
consent from the parents/guardian was taken.

A diagnosis of TIDM was made on one of the three
glucose abnormalities that might need to be confirmed
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by repeat testing®*:

1. Fasting plasma glucose concentration >126 mg/dL,

2. A random plasma glucose >200 mg/dL with
symptoms of hyperglycemia (polyuria, polydipsia and
loss of weight),

3. An abnormal oral glucose tolerance test (OGTT)
with a 2-hour postprandial plasma glucose
concentration >200 mg/dL.

The children having age more than 15 years or less than
one year or known case of TIDM or newly diagnosed
case of diabetes with initial management in some other
center, case of diabetes having obesity, child with
acanthosis nigricans, hypertension, or dyslipidemia or
hyperglycemia secondary to steroids, renal failure,
sepsis or poisoning, child with co-morbid conditions
like valvular heart disease, chronic liver disease and
pulmonary disease or child having family history of
diabetes mellitus were excluded from the study.

The biochemical criteria for the diagnosis of DKA?'?
were: hyperglycemia (plasma glucose > 200mg/dL),
venous pH <7.3 or bicarbonate <15mmol/L, and the
presence of ketonemia or Ketonuria. The severity of
DKA was categorized into mild (PH between 7.2 to 7.3
and HCO® betweenll to 15 meg/L), moderate (PH
between 7.0 to 7.1 and HCO? between 6 to 10 meg/L)
and severe (PH <7and HCO3 <5 meq/L). The outcome
was measured in term of mortality during first 96 hours
of hospital admission.

The children with DKA were managed in the Pediatric
Intensive Care Unit according to the standard DKA
protocol of ISPAD (International Society of Pediatric
and Adolescent Diabetes). Patients were examined by
researcher herself at 96 hours after admission to see the
outcome in term of death and survival. The data about
the age, sex, severity of the disease and outcome was
collected.

The data was entered and analyzed by using computer
software SPSS version-14. The qualitative data was
calculated as percentages and compared with Chi
square test. P value <0.05 was be taken as significant.

RESULTS

There were 65 cases of T1 DM in the study; 39 (60%)
males and 26 (40%) were females. There were 56 cases
of DKA, 33 (59%) were male and 23 (41%) were
females.

Out of 65 children were admitted 56 were in the DKA
giving frequency of 86.15%. The frequency of DKA
among males and females was 84.61% and 88.46%
respectively but this difference in frequency was
statistically insignificant (Table-1). The frequency of
DKA among children <8 years and >8 years of age was
85.71% and 86.36% respectively but the difference was
statistically insignificant (Table-1).

Out of 56 cases of DKA, 14 (25%) were mild in
severity, 18 (32.14%) moderate and 24 (42.86%) were
severe.

The case fatality rate in DKA was 5.36% (Table-2).
The case fatality among males and females DKA cases
was 3.03% and 8.7% respectively but this difference
was statistically insignificant (Table-Il). The case
fatality among <8 years and >8 years DKA cases was
5.55% and 5.26% respectively but this difference was
statistically insignificant (Table-II).

The mortality among severe form of DKA was 12.5%
while there was no mortality among cases of mild and
moderate form of DKA but this difference was
statistically insignificant (Table-2).

Table No.I: Frequency of DKA in relation with Age and
Sex

Characteristic | Total Cases Frequency | P
cases with of DKA value
DKA
SEX
Male 39 33 84.61%
Female | 26 23 88.46% 0.7307
AGE
<8years | 21 18 85.71% 1.0000
>8 years | 44 38 86.36%
Total 65 56 86.15%
Table No.2: Outcome of DKA
Characteristic | Total Deaths Case P value
cases with fatality
of DKA
DKA
SEX
Male 33 1 3.03% 0.5619
Female | 23 2 8.7%
AGE
<8 years 18 1 5.55% 1.0000
>8 years 38 2 5.26%
SEVERITY
Mild 14 0 0%
Moderate | 18 0 0% 0.12085
Severe 24 3 12.5%
Total 56 3 5.36%
DISCUSSION

The available studies done on DKA in TIDM did not
reveal uniform results. There were 60% males in this
study while Ugege O et al 2013'® showed male to
female ratio 1:1 in TIDM. The reason may be male sex
preference in our society.

The frequency of children admitted in the DKA was
86.15% in this study which was higher than any other
study available. Onyiriuka AN et al 20137 showed that
77.1%, Ugege O et al 2013 62.5%, Choleau C et al
2014 43.9%, Fritsch M et al 2013% 37.2%,
Klingensmith GJ et al 20136 34%, Jesi¢ MD et al
2013Y7 32.9%, Jefferies C et al 2015 27% while
Razavi Z 2010 showed 24% children were having
DKA at the time of admission.
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This study showed that 59% of cases of DKA were
male and 41% females. The study done by Syed M et al
2011'° showed that 66% cases of DKA were males
while the study conducted by Lone SW et al 2010%°
showed female dominance i.e. 59.8% cases of DKA
were females. The study done by Ugege O et al 20133
showed 60% of DKA were males while Kanwal SK et
al 20122 and Klingensmith GJ et al 2013® showed
equal sex distribution. The study done by Jefferies C et
al 2015 showed 48%, Onyiriuka AN et al 20137
showed 40.5% and Razavi Z 2010%° showed 39.6% of
patient with DKA were males.

The frequency of DKA among children <8 years and >8
years of age was 85.71% and 86.36% respectively but
the difference was statistically insignificant. Lone SW
et al 2010%° showed that 61% cases of DKA were >10
years of age. Jefferies C et al 2015'® showed that
increasing age at diagnosis was associated with greater
likelihood of DKA at presentation (p = 0.025). Ugege O
et al 20132 showed no patient of DKA was less than 8
years. Fritsch M et al 2013 showed that frequency of
DKA was negatively associated with age at onset.

As for the severity of DKA was concerned, 42.86%
were severe in this study. Kanwal SK et al 20122
showed that nearly two third presented with severe
DKA. Razavi Z 2010% observed severe DKA in 54.5%,
Jefferies C et al 2015 in 26%, Syed M et al 20112 in
20.5%, Choleau C et al 2014 in 14.8%, Fritsch M et al
2013 in 11.2% and Jesi¢ MD et al 20137 in 9.6%
cases.

The case fatality rate of DKA was 5.36% in this study.
Kanwal SK et al 2012%* showed that 12.72% had fatal
outcome. Syed M et al 2011 showed 3.41% mortality.
Lone SW et al 2010%° showed no mortality. Onyiriuka
AN et al 20137, Ugege O et al 2013%3, Razavi Z 2010%°
showed no mortality.

All mortalities were among severe form of DKA in this
study. Syed M et al 2011%° and Kanwal SK et al 20122
also gave the same results.

The results of this study are not the same as of other
studies. The reasons of this difference might be due to
the study design, selection of age group, type of
diabetes mellitus included for the study, level of care,
early diagnosis and racial differences. So multicenter
study is needed to know the effect of these factors on
frequency and outcome®.

CONCLUSION

DKA is common among TIDM with mortality among
severe cases of DKA.
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REFERENCES

1.

10.

11.

12.

13.

14.

Patterson CC, Dahlquist GG, Gyiiris E, Green A,
Soltész G. Incidence trends for childhood type 1
diabetes in Europe during 1989-2003 and
predicted new cases 2005-20. Lancet 2009;373
(9680):2027-33

Soltesz G, Patterson CC, Dahlquist G. Worldwide
childhood type 1 diabetes incidence--what can we
learn from epidemiology? Pediatr Diabetes 2007;8
Suppl 6:6-14.

Edge JA, Ford-Adams ME, Dunger DB. Causes of
death in children with insulin dependent diabetes
1990-96. Arch Dis Child 1999; 81:318-396
Scibilia J, Finegold D, Dorman J, Becker D, Drash
A. Why do children with diabetes die? Acta
Endocrinol 1986;279(Suppl):326-333

Usher-Smith JA, Thompson M, Ercole A, Walter
FM. Variation between countries in the frequency
of diabetic ketoacidosis at first presentation of type
1 diabetes in children: a systematic review.
Diabetologia 2012;55(11):2878-94.

Abdul-Rasoul M, Al-Mahdi M, Al-Qattan H, Al-
Tarkait N, Alkhouly M, Al-Safi R. Ketoacidosis at
presentation of type 1 diabetes in children in
Kuwait: frequency and clinical characteristics.
Pediatr Diabetes 2010;11(5):351-6.

Onyiriuka AN, Ifebi E. Ketoacidosis at diagnosis
of type 1 diabetes in children and adolescents:
frequency and clinical characteristics. J Diabetes
Metab Disord 2013;12(1):47.

Barski L, Nevzorov R, Rabaev E, Jotkowitz A,
Harman-Boehm |, Zektser M, et al. Diabetic
ketoacidosis: clinical characteristics, precipitating
factors and outcomes of care. Isr Med Assoc J
2012;14(5):299-303.

Elmehdawi RR, Ehmida M, Elmagrehi H, Alaysh
A. Incidence and mortality of diabetic ketoacidosis
in benghazi-libya in 2007. Oman Med J 2013;
28(3):178-83.

Syed M, Khawaja FB, Saleem T, Khalid U, Rashid
A, Humayun KN. Clinical profile and outcomes of
paediatric patients with diabetic ketoacidosis at a
tertiary care hospital in Pakistan. J Pak Med Assoc
2011;61(11):1082-7.

American DiaStandards betes Association. of
medical care in diabetes--2014. Diabetes Care
2014;37 Suppl 1:514-80.

Wolfsdorf J, Craig ME, Daneman D, Dunger D,
Edge J, Lee W, et al. Diabetic ketoacidosis in
children and adolescents with diabetes. Pediatr
Diabetes 2009;10 Suppl 12:118-33.

Ugege O, Ibitoye PK, Jiya NM. Childhood diabetes
mellitus in sokoto, north-western Nigeria: A ten
year review. Sahel Med J 2013;16:97-101.

Choleau C, Maitre J, Filipovic Pierucci A, Elie C,
Barat P, Bertrand AM, et al. Ketoacidosis at



Med. Forum, Vol. 27, No. 3 27 March, 2016
diagnosis of type 1 diabetes in French children and 18. Jefferies C, Cutfield SW, Derraik JG, Bhagvandas
adolescents. Diabetes Metab 2014;40(2):137-42. J, Albert BB, Hofman PL, et al. 15-year incidence

15. Fritsch M, Schober E, Rami-Merhar B, Hofer S, of diabetic ketoacidosis at onset of type 1 diabetes
Frohlich-Reiterer E, Waldhoer T. Diabetic in children from a regional setting (Auckland, New
ketoacidosis at diagnosis in Austrian children: a Zealand). Sci Rep 2015 ;5:10358.
population-based analysis, 1989-2011. J Pediatr 19. Razavi Z. Frequency of ketoacidosis in newly
2013;163(5):1484-8. diagnosed type 1 diabetic children. Oman Med J

16. Klingensmith GJ, Tamborlane WV, Wood J, Haller 2010;25(2):114-7.

MJ, Silverstein J, Cengiz E, et al. Diabetic 20. Lone SW, Siddiqui EU, Muhammed F, Atta I,
ketoacidosis at diabetes onset: still an all too Ibrahim  MN, Raza J. Frequency, clinical
common threat in youth. J Pediatr 2013;162(2): characteristics and outcome of diabetic
330-4. ketoacidosis in children with type-1 diabetes at a

17.  Jesi¢ MD, Jesi¢ MM, Stanisavljevi¢ D, Zdravkovi¢ tertiary care hospital. J Pak Med Assoc 2010;60(9):
V, Boji¢ V, Vranje§ M, et al. Ketoacidosis at 725-9.
presentation of type 1 diabetes mellitus in children: 21. Kanwal SK, Bando A, Kumar V.Clinical profile of

a retrospective 20-year experience from a tertiary
care hospital in Serbia. Eur J Pediatr 2013;172
(12):1581-5.

diabetic ketoacidosis in Indian children. Ind J

Pediatr 2012;79(7):901-4.



