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CLINICAL AND BIOCHEMICAL ASPECTS OF DIABETIC KETOACIDOSIS
AND IT°S OUTCOME
A 5-YEAR EXPERIENCE IN A SAUDI TEACHING HOSPITAL

Daad Hassan Akbar, MRCP (U.K.), Arab Board, Saudi Board*
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Objective: To study the clinical and biochemical profile of diabetic ketoacidosis and it’s treatment outcome
in King Abdul Aziz University Hospital, and to compare it with those reported 10-years previously.
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Introduction

Diabetic ketoacidosis is an acute metaholic

complication of diabetes mellitus that can be life.

threatening. Tt occurs mainly in known diabetics®®
and is caused by absolute or relative fack of
nsulin.The mortality rate of DKA has shown a
dramatic [all from almost 100% (in the era before
introduction of insulin in 1920) to 1-9% in the pre-
sent time™, Although many reports have shown

infection to be the main precipitating fac-

tor™*5? other recent reports have shown poor
compliance to be the major cause especially in
urban black population®®. Previous studies inves-
tigating the cause of DKA reported that in 14-

32%0f cases no identifiable cause could be found _

110 and there was a significant refation between

this and young age group"®. The prevalence of
diabetes mellitus is increasing world wide and in
Saudi Arabia it increased from 4.95% in 1985¢% o
7.4% in 1995"“ A previous study reported from
KAUH in 19849 showed admission rate due to
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DKA was 123 cases over 2 years, it also showed
poor compliance (o be a major precipitating factor for
DKA (65.9%) with a mortality rate of 4.8%. In this
study we report our observations on 102 episodes of
DKA admitted to KAUH over a 5- year period and

-we discuss the clinical , biochemical profile, treat-

ment outcome of these episodes and compare it
with the previous study.

Materials And Methods

This study included patients with diabetic ketoaci-
dosis (DKA)who were admitted to the medical
ward of King Abdulaziz University Hospital
(KAUH} during the period from January 1994 (o
December 1998. The total number of patients with
DKA was 102. Diagnosis of DKA was defined as

- follow(1):(i) plasma glucose > 250 mg% (13.8

mmol/l); (ii) serum bicarbonate < ESmmol/l;(iiiy
arterial pH < 7.3; (iv) ketonuria(as measured by
nitroprusside method). All patients who were less
than 14 years were excluded from this study.
Detailed information for every' participated patient
was obtained regarding : duration of diabetes; type
of outpatient treatment for diabetes;reason of
stopping treatment if any; previous episodes of

- DKA; symptoms before hospitalization. Cases

were diagnosed as first presentation if they have no
prior history of diabetes mellitus. Data compilation
was made with respect to clinical findings on
admission, blood pressure, level of consciousness,
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state  of hydratton, biochemical parameters
(including blood sugar, serum bicarbonate, arterial

pH and blood gases on admission), mode of
therapy, and outcome,

Analysis of data was conducted using the
Statistical Package for Social Sciences( SPSS 7.5).
A two tailed student’s t test and Chi-square test
were used as appropriate. Results were considered
significant if P value was less than 0.05.

Results

Of the total admissions due to DKA 85( 86.3%)
were patients known to have DM, while 17
{13.7%) were patients with no prior history of
D.M. Of the known diabetics 66 patients (75%)
were type I and 22 (25%) were type II who were
significantly older with longer duration of diabetes
mellitus (p 0.001). Also from those patients known
{o have diabetes 72 (81.8%) were on insulin and 16
{18.2%) on oral hypoglycemic agents. The overall
sex ratio MEF was 1.1:1 with no sex difference
between known and new diabetics or type I diabet-
ics while it was 2.1:1 in type 1 (not statistically
significant). Both new and known diabetics were
thin with no significant difference in their BMI,
{Table 1).

Precipitating Factors: Poor compliance and
inadequate treatment was the cause of DKA in 50
(56.8%) admissions, 41 (46.6%) type [and 9 ( 10.2%)
type II (p0.08). The reason for stopping treatment
was either financial, to try local remedies or they
didn’t want to have insulin injections. {Table [)
Infection precipitated DKA in 46(44.1%) of the
total ¢ases, UTI being the commonest occured in
24 patients (23.5%). No significant difference was
found between new and known diabetics or type [
and I1. (Table 2} In 17 patients(16.7%) no precipi-
tating cause could be identified with significant
relation only to those less than 20 years of age (p
0.001). One patient had myocardial infarction and
another one had cerebrovascular accident as a
precipitating cause of DKA.

Presentation: The majority of patients with DKA
91 patients (89.2%) present with gastrointestinal
manifestations including anorexia, abdominal
pain, nausea, vomiting and diarrhca.There was
no significant difference between new and known
diabetics but these symptoms were more common
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in type 1 diabetics 63 patients(78.8%) versus1?7
patients (21.3%) (p 0.01). (Table ). Central nervous
system manifestations as headache, drawsiness
were found in 35 (34.3%) patients, one patient had
loss of consciousness. There was no significant
difference between new and known diabetics or
type 1 and II.

Biochemical parameters: The biochemical
parameters on admission are shown in the (Table
I). The highest plasma glucose in our series was
59.4 mmol/l. All parameters were comparable
between new and known diabetics, difference was
found in pH where type [ present with more severe
acidosis.

Treatment and Outcome: Treatment consisted of
comection of fluid deficit and electrolyte abnommalities.
Insutin was given as LV bolus followed by continuos
adjustable infusion. Sodium bicarbonate was given
only if pH< 7.1, In addition appropriate antibiotics -
were used in patients with infection, There was
one death in our series due to extensive myocardial
infarction with an over all mortality 1%.

Discussion

Diabetic ketoacidosis oceurs most often in patients
with known diabetes especially type 1. The main
presenting symptoms being  gastrointestinal,
hence, instructing the patients about the risk of
these symptomns as an carly sign of DKA is essential.
Poor compliance and infections were the
main precipitating factors. Decreased admission
rate, improved patient’s compliance and decreased
mortality compared to that 10 years ago reflects
better patient’s understanding of diabetes and it’s
complication.

Diabetic  ketoacidosis is an  acute metabolic
decompensation that occuss mainly in patients
known to have diabetes mellitus">'®"3 15 our
serics 86.3% were known diabetics, and 13.7%

- had DKA as their first clinical presentation, a

finding  comparable  with  several  other
reports>*'% [ is generally known that DKA
occurs more Frequently in type I diabetics (1217151
this fact is also evident from our study which
reveals that 75% of known diabetics were type |
versus 25% type II. We found no over all sex
differences but DKA occurs more in thin males
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with type II diabetes, an observation that was also
noticed in the Apachi Indians®. In our study poor
compiiance and inadequate treatment was the main
precipitating factor for DKA which occurred in
56.8% of patients most of them were type L This

figure is different from other studies®*6M 128320 yhich

has shown infection 1o be the most frequent precip-
itating factor. These studies, however, didn’t con-
sider financial resources and diabetic education,
but, finding similar to our results were found in
urban -African American population®®, Poor
compliance was responsible for 65.9% of cases
reporied from KAU hospital 10 years previously.
This might reflect improved patient education and
better understanding of diabeles and it’s complica-
tions. Infection was the second major cause , found
in 44.1% of total cases with no difference between
new and known diabetics. UTT was the most common
infection, similar to what was reperted beforet'*!®
Of total admissions 16.7% had no identifiable pre-
cipitating factor for their DKA, a finding reported
in several studies™"™""*¥, However a significant rela-
tion was found between unknown precipitating
factor and patients below the age of 20 years
(p0.001) a finding also previously reported®.
Gastrointestinal symptoms were a major type of
presentation''® ** especially in type I and this was
shown in our patients where 89.2% of our patients
presented with gastrointestinal manifestations.
Severe acidosis on presentation was noticed more

in type I which was due to severe metabolic

decompensation due to decreased insulin reserve,
We observed that mortality was 19 and this represent
a large fall in mortaiity in comparison to that of

KAUH 10 years previously when it was 4.8% and

this decrease in mortality due to DKA has been
noticed in other studies™. Another observation
was the admission rate which showed a dramatic
fall from 123 episodes over 2 years to 102 episodes
over 5 years and this probably represented better
patient education and good standard of hospital

care. Although hospital admission due to DKA -

was decreasing, inspite of an increasing prevalence
of diabetes metlitus, DKA was a commeon complica-
tion in type I diabetics. Admission and fatality
due to DKA would further decrease by more
adequate management, improving patient educa-
tion program and treatment of underlying iilness
particularly infection.
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Table 1., Comparisan between type I & type I diabetics according to some variables:

Variabies Type I Type I P value
n=066 n=22
Age(yrsy Mean + SD 23.92 + 10.66 57.41 + 16.49 < 0.001
Sex (M:F) 1:1.1 2.1:1 0.11
BMI Mean + SD 22.05+4.32 23.12+ 4.89 0.37
Duration of D.M{yrs)
Mean + SD 5.51 + 438 9.64+ 5.96 < 0.001
Poor compiiance No. (%) 41 (46.6%) 9 {10.2%) 0.08
Presentation with
GIT manifestation No. (%) 63 (78.8) 17(21.3) 0.01
Blood suger{mmeol/l) Mean + SD 30.52+ 7.51 32.30+ 10.51 0.39
pH Mean +5D 711+ 0.10 7.18+0.12 0.02
Bicarbonate(mmol/1} Mean + SD 8.36+ 3.62 9.31+3.39 0.27
Table 2., Distribution of diabetic patients according to type of diabetes and infection:
_ Variables ’1;13;;)2651 ) Tg_]jnladrli E‘ggagl
i Chest infection No. (%) 4 (16%) 6 (42.9%) 10 (25.6%)
; U.TI No. (%) 14 (56%) 6 (42.9%) 20 (51.3%)
- Dental abcess No. (%) 1 (4%) 1 (2.6%)
Tonsillitis No. (%) 3(12%) 3(7.7%)
Foot infection No. (%) 2 {14.3%) 2(5.1%)
Others No. (%) 3(12%) 3 (7.8)
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