
iabetic ketoacidosis (DKA) is the most serious
presentation of type 1 diabetes mellitus

(T1DM). Worldwide, there is a significant variation
in the frequency and the severity of DKA at
presentation. Whether these variations in the frequency
of DKA at the onset of childhood diabetes are due
to different clinical subtypes of the disease is a
question under thorough investigation worldwide.
One example is the higher prevalence of keto-
acidosis at the onset of diabetes mellitus in children
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ABSTRACT

with celiac disease, also linked to the more frequent
occurrence of other autoimmune diseases in the
same group of children.1  The presence of DKA at
diagnosis of T1DM was related to the low beta cell
residual function, mainly determined by the intensity of
immunological destruction.2 In different European
countries, there was significant variation between 11
centers in the frequency of DKA, which ranged
from 26-67%.3 In Saudi Arabia, reports show DKA
ranging between 55-77%.4,5 The aim of this study
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Objective: To determine the frequency, and to describe
the clinical characteristics of ketoacidosis at initial
diagnosis of childhood type 1 diabetes mellitus (T1DM)
in Al-Madina region of the Northwest province of Saudi
Arabia.

Methods: We retrospectively analyzed the hospital
records of 311 (152 males and 159 females) children
diagnosed with childhood T1DM in Al-Madina region,
Saudi Arabia between January 1992 and December 2004.

Results: At diagnosis 172 (55.3%) children presented
with diabetic ketoacidosis at the onset of their illness, 101
(58.7%) were females and 71 (41.3%) males. We found
females to have more ketoacidosis at the onset of their
illness with  1.4:1 female to male ratio. The mean age at
presentation with ketoacidosis was 6.7 years (95%
CI=5.6-7.8) ranging from 4 months to 14 years. Most of
the ketoacidosis was mild to moderate (84.9%), while
only 26 (15.1%) children had the severe type. Sixty-one
(35.5%) children were in the younger age group, 54

(31.4%) were in the middle age group, and 57 (33.1%)
were in older age group, there was no significant
difference (p=0.5) between the 3 age groups in the
frequency of ketoacidosis. The duration of symptoms
before presentation with ketoacidosis was 15.8 days
(95% CI=13.5-18.1). Altered consciousness was present
in 21 (12.2%) children; all of them were from the severe
type of ketoacidosis. There was a strong correlation
between the severity of the central nervous system
depression and the degree of acidosis (r=0.826,
p<0.0001), but no correlation with age, gender, duration
of symptoms, and blood glucose level.

Conclusion: The frequency of ketoacidosis at onset of
childhood diabetes mellitus in our region is significant.
Prevention of diabetic ketoacidosis and reduction of its
frequency should be a goal in managing children with
diabetes. Rising standards of medical information and
general awareness can contribute to this.
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with DKA was 6.7 years (95% CI=5.6-7.8) ranging
from 4 months to 14 years. The mean age at
diagnosis for males was 6.7 years (95% CI=5.5-8.0)
while the mean age for females was 6.9 years (95%
CI = 5.9-8.0) with no significant difference. Most of
the ketoacidosis were mild to moderate (84.9%),
while only 26 (15.1%) children were of the severe
type. Nine children (5 females and 4 males) of the
severe type were in the younger age group, another
9 (5 males and 4 females) children were in the
middle age group, and only 8 (4 males and 4
females) children were in the older age group. There
was no preference in the frequency of severe DKA
to age groups or gender. All the children who
presented with DKA were admitted to the hospital,
131 (76%) children were admitted initially to the
intensive care unit. No deaths were recorded, and all
the children recovered completely without compli-
cations. Polyuria and polydipsia were the most
frequent symptoms to be reported at presentation
(98%), while weight loss was reported in only 108
(62.8%) of the children. The duration of symptoms
before presentation with DKA was 15.8 days (95%
CI=13.5-18.1). Altered consciousness was present
in 21 (12.2%) children, all of them from severe
DKA. There was a strong correlation between
central nervous system depression and the degree of
acidosis (r = 0.826, p<0.0001), but no correlation
with age, gender, duration of symptoms, and blood
glucose level. The median blood sugar value was
27.00 mml/L with a maximum of 72 mml/L, the
median pH value was 7.16; the lowest value
reported was 6.89. The median value of base excess
was -19.00, and the lowest value reported was -27.3
(Figure 1). Elevated blood urea nitrogen was
observed at presentation in (21%) of patients with
ketoacidosis with median value within the normal
range 4.3 mmol/L, as well as hypokalemia in 31.8%
and hyponatremia in 33% of them. A record of the
laboratory data at presentation is given in Table 1.

Discussion. Diabetic ketoacidosis is a
potentially preventable presentation and compli-
cation of DM, representing a predominant cause of
mortality and morbidity in these children. The
frequency of DKA in our region is low within the
frequency range of Saudi Arabia which ranges
between 55-77%.4,5 Most of ketoacidotic children in
our series (85.1%) were mild to moderate in
severity. This agrees with data from another region
in Saudi Arabia reported by Kalaylat et al,5 that
although more than three-quarters of his patients
with T1DM had ketoacidosis on presentation, none
was comatose or developed clinical cerebral edema
during treatment.5 Although the author shares the
same definition of DKA with many European
studies, the frequency of the severe form was far
much less in this series than that reported in Europe,
where it was mainly the severe form.10,11  The fact

was to determine the frequency, and to describe the
clinical characteristics of DKA at initial diagnosis of
childhood T1DM in Al-Madina region, Saudi
Arabia.

Methods. This retrospective study was carried-
out in the Maternity and Childrens Hospital, Al-
Madina region, Saudi Arabia. Hospital records of 13
years (January 1992 to December 2004) were
reviewed. Children diagnosed to have T1DM, according
to the World Health Organization (WHO) multi-
national project for childhood Diabetes (WHO
DIAMOND) criteria,6 were included in the study.
They were included only if insulin treatment had
been started before their 15th birthday. Clinical and
laboratory data at the time of presentation were
collected and analyzed. Ketoacidosis was defined as
hyperglycemia > 14 mmol/L together with pH <7.3
or bicarbonate <15 mmol/L in the presence of
ketonuria. Acidosis was considered severe if pH is
<7.1.7,8 Clinical and biochemical data were collected
from hospital records retrospectively. To ensure a
uniform quality of case registration data, collection
was carried out by the same person. Subjects were
assigned to one of 3 age groups: young (0-4 years),
middle (5-9 years), and older (10-14 years) corres-
ponding to the WHO multinational project for child-
hood diabetes age groups.6 The age and the duration
of symptoms had a normal distribution, and thus
calculation of the geometric mean and its 95%
confidence interval (CI) was possible. The bio-
chemical values did not produce a normal distribution.
Their median and its 95% CI were calculated
according to Campbell and Gardner.9 Our hospital
has a DKA management protocol, including the
following: conservative adequate fluid replacement;
low dose insulin therapy at frequent intervals;
adequate potassium replacement from time of first
insulin therapy; bicarbonate replacement if pH <7.1;
broad-spectrum antibiotics if an infection is suspected
and other supportive measures.

Results. During the period of the study, 172
(55.3%) diabetic children <15 years presented with
DKA at the onset of their illness, out of 311 children
(152 males, 159 females) were diagnosed with
childhood T1DM. In the group of children who
presented with DKA, 101 (58.7%) were females and
71 (41.3%) males. Females were found to have
more DKA at the onset of their illness with 1.4:1
female to male ratio. Saudi nationals comprised 159
(92.4%), while 13 (7.6%) were of different other
nationalities. Sixty-one (35.5%) of the DKA
children were in the young age group, 54 (31.4%)
were in the middle age group, and 57 (33.1%) were
in the older age group, there were no significant
differences (p=0.5) between the 3 age groups in the
frequency of DKA. The mean age at presentation



Ketoacidosis at onset of childhood type 1 DM … Habib

       
 1938     Saudi Med J 2005; Vol. 26 (12) www.smj.org.sa    

Figure 1 - Distribution of the median value of base excess (mmol/L).

Table 1  - Laboratory data at presentation with ketoacidosis.

Laboratory data

Blood Glucose

Arterial pH

Base excess (mmol/L)

Serum sodium (mmol/L)

Serum potassium (mmol/L)

Blood urea nitrogen (mmol/L)

Serum creatinine (mmol/L) 

Median

    27.00

      7.16

-19.0

 133.0 

    4.0

    4.3

   81.0 

-95% CI

   26.87

     7.13

 -19.33

 131.24

     3.80

     4.03

   67.29

+95% CI

    33.39

      7.19

  -15.53

  134.66

      4.28

       5.25 

     98.74 

CI - confidence interval 

new cases presented in DKA. Levy-Marchal et al3

also showed that rising standards of medical
information, and greater awareness concurrent with
an overall increase in incidence resulted in changes
in the clinical presentation at onset of type 1
childhood diabetes in Europe.

In conclusion, the frequency of DKA at the onset
childhood DM in our region is significant. Prevention of
DKA and reduction of its frequency should be a
goal in managing children with diabetes. Rising
standards of medical information and general awareness
can contribute to this.
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