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ABSTRACT

Hypoglycemia is a reduction in blood glucose level be-
low 60 mg%, Epidemiologic data report a 0.02/1000 pa-
tient/year morrality rate due to hypoglycemia in patients
using insufin in the United Kingdom. Reports from Indone-
sia are still quite rare. Parto Atmajo (1993) reported the
incidence rate of hypoglycemia in diabetic patienis hospi-
talized ai Sardjito Hospital, Yogyakarta. Conditions are quire
different than in Western nations, perhaps due to a smaller

poprlation of patients with type | diabetes mellitus in Indo-
nesia.

INTRODUCTION

Recurrent ketoacidosis is an acute complication of
diabetes mellitus, manifested in the form of hyperglyce-
mia, ketosis, and academia. This condition occurs due to
a relative or absolute insulin hormone deficiency. If the
condition is not well managed, ketoacidosis may end in
death_l.3_3_14.|5

Symptoms and signs of ketoacidosis may be divided
in two: those due to hyperglycemia, and those due to
ketosis. Insulin deficiency also increases glucagon hor-
mones and increases lypolysis in fat tissues as well as
ketogenesis in the liver. Such lypolysis results in increased
free fatty acid supply to the liver. In the liver mitochon-
dria, free fatty acids are transformed into ketons, and
finally oxidized into CO, or triglycerides. This process
of ketosis produces beta-hydroxybutirate acids and
aceto-acetic acid and causes acidosis.! According to
Roswita (2000), the mortality rate due to recurrent ke-
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toacidosis at the Emergency Ward of Cipto
Mangunkusumo Hospital within the first 24 hours is
30%.'

CLINICAL SYMPTOMS

Clinical symptoms that occur in patients are in ac-
cordance with the pathophysiology of ketoacidosis, con-
sisting of rapid and deep breathing (kussmaul}, various
degrees of dehydration, sometimes hypovolemia, even
to the point shock. Ketoacidosis is often preceded by
symptoms of polyuria and polydipsia, insulin termination,
fever, or the presence of infection. Abdominal discom-
fort is usually related with gastroparesis. The patient may
be in a degree of consciousness ranging from fully con-
scious to comatose.

The diagnostic criteria of ketoacidosis are as fol-
lows: glucose level of > 250 mg%,; pH level of less than
7.35; low HCO3-; large anion gap; and positive serum
keton.

TRIGGER FACTOR OF KETOACIDOSIS

Ketoacidosis may be triggered by various conditions
such as infection, myocardial infarct, termination of in-
sulin, pregnancy, stroke, drugs, alcohol, and pancreatitis,
as well as various other gastrointestinal distur-
bances.l,Z.J.d_S.I].H

MANAGEMENT

The aim of ketoacidosis management is the correc-
tion of circulation volume and tissue perfusion, reduction
of serum glucose, elimination of serum and urinary ketons

to safe limits, and correction of electrolyte imbal-
ance_l.].lll-!
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Figure 1. The Pathgphysiology of Ketoacidosis

The Principles of Management 1314

L. Replacement of loss of fluids and electrolytes

2. Suppression of lypolysis and gluconeogenesis with
the administration of insulin

3. Management of the triggers of ketoacidosis

4. Restoration of normal physiology

HYPOGLYCEMIA IN PATIENTS WITH DIABETES
MELLITUS

Definition

The lowest limit of fasting blood glucose {true glu-
cose) is 60 mg%. Based on this limit, the condition where
blood glucose drops below 60 mg% is called hypoglyce-

mia.

Epidemiology

Death due to hypoglycemia in insulin users in the
United Kingdom is 0.2/1000 patients/year. There have
not been many reports from Indonesia. Parto Atmojo
{1993) reported the incidence of hypoglycemia in dia-
betic patients hospitalized at Sardjito Hospital,
Yogyakarta. His findings were still very much different
from that in Western Nations, possibly due to a lower
number of patients with type 1 diabetes mellitus in
Indoensia.’
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Pathogenesis

To understand the pathogenesis of hypoglycemia, we
must understand body glucose and energy homeostasis.
During meals (absorption) there is adequate energy ab-
sorbed from the intestines. Excess energy will be stored
in the form of macromolecules, thus rendering the phase
as the anabolic phase. The hormone in charge is insulin.

Digestion and absorption of proteins causes an in-
crease in amino acid in the blood, which with the help of
insulin, will be stored in the liver and muscles as fat and
protein.

After meals (post-absorption) or after 5-6 hours of
fasting, the blood glucose level starts to fall, causing a
subsequent reduction in insulin secretion, but with in-
crease contra-regulator hormones, glucagons, epineph-
rine, cortisone, and growth hormones. The reverse con-
dition, known as catabolism, occurs, where synthesis of
glycogen, protein, and triglycerides falls, while their break-
down increases. A sudden drop in blood glucose is caused
by glucagons and epinephrine. The two hormones ini-
tiate glycogenolysis and gluconeogenesis as well as pro-
teolysis in the muscles and lypolysis in fat tissues. Thus,
materials for gluconeogenesis, consisting of amino ac-
ids, particularly alanine, lactic acid, piruvic acid, and glyc-
erols, are thus available. in short, we can say that during
post-absorbtion, there is a reduction of insulin and an
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Table 1. Phases of Blood Glucese Reduction and Symptoms That Qccur

Phase Blood glucose

Hormonalimeantal state

Symptoms that occur

Level changes
Sublimation 75% - 50mg% Insulin secretion falls & s absence of clinical
phase glucagon secrelion symptoms
increases » can be determined
using auditory evoked
potential
Activation 50mg%-20mg% e actlivation of autonomic s adrenergic symptoms:
phase center at lhe palpitalion, excessive
hypothalamus sweating, tremor, fear,
= secretion of glucagon & hunger, nausea, elc.
epinephrine is further
increased
Neurclogical < 20mg% Disturbance in brain funclion Headache, blurry vision,
phase

reduced mental acuity,
loss of fine motor skills,
loss of consciousness,
convulsions, coma

Table 2. The Etiology of Hypoglycemia in Diabetes Mellitus

1. Hypoglycemia in early stages of diabetes melitus
2. Hypoglycemia due 1o treatment of diabetes mellilus

a. Use of insulin
b. Use of sulphonilurea

¢. Babies born from diabelic mothers
3. Hypoglycemia related to diabetes mellilus
Past-gastrectorny alimentary hyper-insulinism

m

Insulinoma

Extra-pancreatic tumor: vibrosarcoma, renal carcinoma

b.
¢. Severe liver disease
d
e

Hypapituitarism

increase in contra-regulatory hormones.

Hypoglycemia occurs due to inability of the liver to
produce glucose. This is caused by a reduction in glu-
cose components, liver disease, or hormonal imbalance.
Increased glucose use in peripheral tissues does not cause
hypoglycemia, as long as the liver is still able to maintain
balance by increasing glucose production.

Symptoms of Hypoglycemia

Symptoms that occur due to glycemia belong to two
phases. The first phase consists of symptoms that occur
due to activation of the autonomic center at the hypo-
thalamus, which causes release of epinephrine. Symp-
toms comprise of palpitation, sweating, tremor, fear, hun-
ger, and nausea. The second phase consists of symp-
toms that occur due to disturbance in brain function, and
is thus called neurological symptoms. Symptoms consist
of headache, blurry vision, reduced mental acuity, loss
of fine motor skills, loss of consciousness, convulsions,
and coma.

Several factors that facilitate the incidence of hy-
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poglycemia in patients with diabetes mellitus receiving
insulin/sulphonilurea are delayed or reduced food intake,
incorrect drug dosage, excessive physical exercise,
change in site of insulin injection (from the arm to the
abdominal wall), reduced requirement for insulin and
sulphonilurea {(neuropathy, liver disease, labor, healing
from infection/stress, hypothyroidism), administration of
other hypoglycemic agents, and diabetic gastroparesis.

Malingering in patients with diabetes mellitus may
occur with the aim of receiving attention from the fam-
ily, physician, or nearby spectators by injecting water
instead of insulin, increasing/reducing the dose of insu-
lin, or not injecting insulin at all in the hope of diabetic
ketoacidosis, and subsequent public attention (Briethel
Diabetic).

Insulin ,

There are 2 important events that may occur when
insulin is administered, the Somogyi effect and the Dawn
effect.!? These two phenomena cause hyperglycemia in
the mornings. The Somogyi effect pertains to hypergly-
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Table 3. Predisposing Factors of Hypoalycemia in Patients Receiving Insulin/
Sulphonilurea

1. Faclors assodated with the patient
« Reduced or delayed food intake
= Excessive physical exercise
« Change in sile of insulin injection
« Reduced insulin requirement
« Healing from ilness
« Diabelic nephropathy
« Addison's disease

s« Hypopiluilarism
First days oflabor
Severe liverdisease
Diabelic gastroparesis
Malingering (pretending)

Close conbol of blood glucose
Administralion of drugs that have the potential o induce hypoglycemia

a
L]
a
2. Faclors assodated wilh the physician
a

Change in type of insulin

cemia in the morning after hypoglycemia (rebound ef-
fect). Due to excessive insulin administration, hypogly-
cemia cceurs at night (from 2 to 3 a.m.). Thus, the body’s
effort to manage hypoglycemia causes hyperglycemia.
While in the dawn effect, hyperglycemia occurs in the
morning due to the action of anti-insulin hormones (gly-
cogenic hormones). The action of these anti-insulin hor-
mones is a physiologic process. These two events re-
quire different management. The Somogyi effect is con-
trolled by reducing night-time dose of insulin or adding a
bed-time snack. While for the dawn effect, the dose of
insulin is increased to prevent hyperglycemia in the morn-
ing.

CASE REPORT

Mr. 8, 37-year-old, was hospitalized on the fourth
floor of the B in-patient ward of Dr. Cipto Mangunkusumo
General Central National Hospital from the 23 of Au-
gust to the 8" of September 2000, with a chief complaint
of general weakness since 2 days prior to admission.

Two days prior to admission, the patient suffered
from moderate fever, a general sick feeling and weak-
ness. The patient had a cough with white sputum, and
felt pain when swallowing. He also had a headache. He
denied any sore throat. The patient lost his appetite, and
his body weight fell 1 kg in 2 months. He denied any
night sweats. He felt nauseated and vomited after meals.

The vomit contained food remnants. He denied any -

bloody vomiting or black defecation. He urinated fre-
quently, over 12 times/day, clear yellow in color, unac-
companied by burning or painful sensations. His eyes
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were blurry, but the patient has not used glasses, since
he felt they were expensive. He denied fainting or diffi-
culty breathing at home.

The patient had visited the Metabolic-Endocrine out-
patient clinic since 1997, and was diagnosed with diabe-
tes and was given insulin injection (Mixtard, dose 12-0-
14). However, two days prior to hospitalization, the pa-
tient did not inject insulin due to fear that his bleod glu-
cose will fall, causing a loss of consciousness that he
had experienced the previous 8 months. The patient had
been hospitalized twice in Dr. Cipto Mangunkusumo
General Central National Hospital, the first incidence in-
August 1997, and the second in January 2000, with simi-
lar complaints as this incidence (previous hospital records
stated recurrent diabetic ketoacidosis with low compli-
ance). The patient also refused to inject insulin when he
had a fever or a cold, and admitted to have frequently
forgotten to inject insulin in the mornings, having to rush
to work early in the morning. History of intake of oral
hypoglycemic drugs was denied. No one in the patient’s
family suffered from diabetes. Parasthesia and long-
standing wound was denied.

The only history of illness that the patient admitted
was diabetes mellitus since 1997. The patient denied any
history of hypertension, hepatitis, heart disease, lung dis-
ease, renal or urinary tract disease. He had no drug or
food allergies. He belonged to the low social-economic
class. He worked as a cleaning service personnel at an
office building in Rasuna Said with a monthly salary of
Rp.40,000. He has a wife and two children, 17-year old
son in the first grade of elementary school, and one 14-
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month old daughter. His wife and two children are cur-
rently living in his parents” home in Cirebon because he
is unable to support the family from the last 8 months.
The patient lives in a shack in Pasar Rumput with his
sister’s family. His medical bills are shared by his sister,
neighbors, and office friends. He is introveried in na-
ture, and easily stressed out. Pertaining to his illness, he
only knows that he has diabetes mellitus, and has to in-
ject insulin, but in not discipline with his diet.

During physical examination at admission to the in-
patient ward (August 23", 2000), the patient was found
to be severely ill, somnolent, with sufficient nutrition
(height 150 cm, weight 45 kg). His blood pressure was
130/70 mmHg, his pulse rate 72 times/minute, his respi-
ratory rate 20 times/minute, and his body ternperature
38.4° Celsius. His conjunctiva were not pale and his sclera
had no signs of jaundice. Both his eyes demonstrated
immature cataract. His tonsils were hyperemic, but not
enlarged. His pharynx was hyperemic, his tongue dry.
His jugular venous pressure was 5-2 cmH20. He had
no meningeal signs. His chest movements were sym-
metrical, the left and right fremitus were equal, lung per-
cussion was sonor, lung auscultation findings were ve-
sicular, without rales or prolonged expiration. Cardiac
findings were as follows: ictus cordis was not observ-
ablie, palpable below the fourth rib on the eft mid-clav-
icular line, the heart was not enlarged, first and second
heart sounds were pure, without murmur or gallop. The
patient’s abdomen was not distended, with adequate tur-
gor. His liver and spleen were not palpable, ballottement
was negative, bowel sounds normal. His extremities were
warm, there was no edema, no palmary erithema, no
clubbed fingers. His lymph nodes were not palpable. A
fowley catheter and nasogastric tube had been inserted
at the emergency ward of Dr. Cipto Mangunkusumo
General Central National Hospital.

Laboratory findings were as follows: Hemoglobin
level: 15.3 mg/dL, Leukocyte count: 30,000/ul,
Hematocryte: 45 vol%, Platelet count: 380,000/ul, Eryth-
rocyte count: 5.07 million/mL, Cito blood sugar 462 Img/
dL, blood aceton ++, Ureum level 87 mg/dl, Creatinine
level 3.5 mg/dl. Urinalysis findings were as follows: den-
sity 1.025, yellow, protein + 1; glucose + 3; keton + 3;
billirubin -; urobillin 0.1; leukocyte 3/large microscopic
view, erythrocyte 12-13/large microscopic view. Blood
gas analysis results were as follows: pH: 6.96; pC0O2: 9;
pO2: 124; HCO3: 3; BE: -27.5, Sat02: 99; Na: 133 mEq/|; K:
6.9 mEq/l; Ca: 0.8 mg/dl; Na: 145 mEq/I, K: 3.5 mEqg/l,
Ca: 0.6 mg/dl. Chest x-ray demonstrated no infiltrates,
and a Cardio-thoracic ratio of 49%. Electrocardiography
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demonstrated sinus rhythm, a QRS rate of 75 times/
minute, normal axis, un-lengthened PR segment, absence
of elevated T, inverted T, ST elevation, ST depression,
and no signs of left or right ventricular hypertrophy (LVH
and RVH), left or right bundle branch block (LBBB and
RBBB).

The following problems were established: diabetic
ketoacidosis (3" incidence), type 1 diabetes mellitus with
adequate bodyweight, uncontrolled blood sugar, acute
tonsillo-pharyngitis, and microhematuria.

The problem of ketoacidosis was established based
on the presence of nausea, reduced consciousness, ex-
cessive thirst, frequent urinations, fever, weakness, dry
tongue, and history of diabetes since 3 years, failure to
inject insulin, a cito blood glucose level 0f462, blood ac-
etone +2, metabolic acidosis, and large anion gap. The
trigger was suspected to be throat infection and refusal
to inject insulin. The diagnostic plan was as follows: ob-
servation of vital signs and consciousness, hourly fluid-
intake-urine measurement-monitoring, blood gas and
electrolyte analysis, and plan of treatment in accordance
with the protocol of ketoacidosis: if the patient’s blood
glucose stabilizes within 12 hours (200-300 mg/dL), slid-
ing scale + drip of 1 unit of regular insulin /hour. Plan for
education: explain to the patient’s sister about the patient’s
condition and possible complications during hospitaliza-
tion, the dangers of prolonged immobilization in diabetic
patients, which can result in hard-to-heal wounds in the
back or the bottom. It is recommended that the patient
be positioned to his left and right side every morning and
afternoon.

The problem of type 1 diabetes mellitus, normal
weight, with uncontrolied blood sugar was established
based on a history of diabetes, a height of 150 cmand a
bodyweight of 45 kg, and a cito blood sugar of 462 mg/
dl. The diagnostic plan was to check the patient’s blood
sugar curve daily, to search for the patient’s old status,
to check C-peptide, to check the patients HbA l¢, and to
consult the eye department. Plan for treatment consisted
of fluid diabetic diet of 1900 calories, reached gradually
starting with § x 250 cc via the nasogastric tube. Educa-
tional plan was as follows: to explain the importance of
maintaining the patient’s health, both during hospitaliza-
tion and at home, and to explain the importance of regu-
larly injecting insulin, and coming for regular visits to the
metabolic-endocrine polyclinic.

The problem of acute tonsilo-pharingitis was estab-
lished based on pain when swallowing. moderate fever,
cough with whitish sputum 2 days prior to admission, an
un-enlarged, hyperemic tonsil, yperemic pharynx, a tem-

Acta Medica Indonesiana



Hypeoglycemia in a Patient with Type 1 Diabetes Mellitus with Recurrent Ketoacidosis

perature of 38.4°Celsius. absence of rales, and a leuko-
cyte count of 30,000/ul. The diagnostic plan was to take
a throat swab for culture and antibiotic sensitivily test-
ing. and repeat peripheral blood check. The plan for treat-
ment was 3 limes | lablespoon of potio nigra, and 2 times
| g of intravenous cefiriaxone. The educational plan was
lo explain 1o the family that there was infection of the
respiratory tract, and that refusal to inject insulin was
the cause of diabetic ketoacidosis in the patient.

Microhematuria was established based on urinary
erythrocyte count of 12-13/large microscopic view, ab-
sence of pain during urination, no history of trauma.
Hematuria was thought to be due to trauma during cath-
eter insertion at the emergency ward. with the differen-
tial diagnosis of urinary tract stone. The diagnostic plan
was for repeat urinalysis, culture and antibiotic sensitiv-
iLy testing of the urine.

The patient’s condition was under control within 24
hours. The patient was then initiated on a six-hour slid-
ing scale of | unit drip of insulin per hour. From the slid-
ing scale, we achieved an insulin dose of 44 units/24
hours, achieved from a sliding scale from 20 units/24
hours plus | unit of insuliu drip every hour (24 units/24
hours). Based on this, the patient received a constant
dose of 3 x 10 units ol insulin (administered gradually lo
avoid hypoglycemia), and daily blood sugar curve was
taken twice a weck. From the daily blood sugar curve,
the patient’s morning blood sugar was 399, 499 during
the day, and the afternoon test was not conducted. Thus.
the gradual dose was increased to 3 x 15 units.

During the second day of care (25" of August 2000},
the patient’s condition improved, characterized by full
consciousness, almosi normal temperature. a leukocyle
count of 8600/ul, and negartive blood acetone. The pa-
tient was found with compensated CAD based on elec-
trocardiography. The patient had a nasogastric tube in
place, with a greenish gastric fluid production. The pa-
tient complained of nausea and pain when fed with floid
foods. The patient was thoupht 1o have suffered from
acute pancreatitis. Amylase and lipase evaluation were
151 S.Somogyi and 48 S.Cherry Crandall respectively.
Urine production felt to 800 cc/24 hours compared to
the previous 3000 ce/24 hours. The patient’s ureum level
was 87 mg/dl, and his creatinine level 3.5 mg/dl, and his
calculated creatinine clearance was 18.39%. The pa-
tient was thus thought to have suffered from acute renal
failure. Quantitative protein was 1008 mg/24 hours with
a urine volume of 1400 cc. The patient underwent fluid
balance for suspected diabetic nephropathy.

During the fourth day of treatment (Sunday, 27" of
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August 2000). the patient had difficulty breathing. occa-
slonal cough, and reduced consciousness (somnolence).
There were soft rales on the back fungs. and the paticnt’s
blood acelone was +3. The problems of diabetic ketoaci-
dosis (fourth incidence) and hospital acquired pneumo-
hia were established. The protocol lor diabetic ketoaci-
dosis was reapplied with sliding scale. There was an
increased need for insulin o 79 units/24 hours plus insu-
lin drip of 1 unit/hour (or 24 units in 24 hours), The anti-
biotic was switched (o cefoperazone, administered in-
travenously at a dose of 2 times 1 gram. Urinalysis dem-
onstraled normal leukocyte and erythrocyte. thus the
problem of microhematuria was proclaimed to have been
resolved. The problem of tonsilo-pharyngitis was also
considered resolved. since the patient’s tonsils and phar-
ynx were no longer hyperemic.

On the fifth to seventh day of ircatment the patient’s
clinical condition improved. The patient became fully
conscious. his hemodynamic state stable. his blood ac-
etone negative. The patient’s intravenous line was dis-
connccted. his oxygen line removed. and the catheter
removed. The patient began to sit actively and gradually
learned to stand and walk. The patient was treated with
3 times 25 units of regular insulin. The patient was given
1900 calorics of solid diabetic dict. which the paticnt was
able to finish. Results ol the {irst consuliation o the eye
deparument (August 30%. 2000) were as follows: grade |
diabetic retinopathy with vitreal opacity ol the left and
right cyes. and was adviscd to undergo repeat consulta-
tion al the vitreo-retinal polyclinic. The patient received
education an the importance of regular injection of insu-
lin, and the patient was reeducated on the proper lech-
nique of insulin injection. determining of the proper dasc.,
acute complications of diabetes mellitus, avoiding stress,
which can trigger diabetic ketoacidosis, as well as proper
physical exercise and diet for diabetic patients. The pa-
tient and family requested o be relcased on Friday. Scp-
tember |2, 2000, but was denied due Lo a high c¢ito blood
glucosce level (402 img/dl.). The causc of re-increase in
blood glucose was thought 1o be incorrect administration
of insulin, refusal to stick to dict. or other factors such as
hidden infection. We tried (o prevent recurrent ketoaci-
dosis both in the ward and at home.

On the ninth day of treatment (Sunday, September
9h, 2000. at 09.00). the paticnt again suffered from diffi-
culty breathing. His blood pressure was 150/90 mmHg.
His pulse rate was 136 times/minute. his femperature
was normal. his respiratory rate 40 times/minute (rapid
and dcep). There were no rales. Cito blood sugar level
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was 411 mg/dL. Blood gas analysis findings were as
follows: pH: 7.097; pCO2: 8.9, p02: 127.2; BE: -26;
HCQ3™: 2.6; 02 Sat: 96.8. Na: 129 mEqg/l, K: 5.5 mEq/l.
Blood acetone was: +3. The patient was placed on the
ketoacidosis protocol once again by the physician in duty.
The following problems were established: diabetic ke-
toacidosis (fifth case), severe metabolic acidosis, hy-
ponatremia, improved clinical manifestations of pneumo-
nia. The patient was treated with 100 meq of bicarbon-
ate. The patient was placed on a larger fixed dose insu-
lin of 103 units/24 hours based on an insulin drip 2 units/
hour (48 units/24 hours) and a sliding scale of 55 units/
24 hours. The condition of hyponatremia was corrected
using 3 times 250 mg oral NaCl for 3 days. On Monday,
September 4%, 2000, the patient received a fixed dose of
insulin starting gradually from 4 x 20 units, resulting in a
daily blood sugar curve of 411, 425, and 190. There was
no trigger such as infection. There was nausea and vom-
iting, and greenish fluid came from the nasogastric tube
once more. The suspicion of acute pancreatitis re-
emerged. The physician on duty ordered re-evaluation
of amylase and lipase tevels, resulting in 156 S.Somogyi
{N: <120 S.Somogyi) and 176 S.Cherry Crandall (N: <190
S.Cherry Crandall), respectively. Insulin was gradually
increased to 4 x 25 units on Thursday, September the
7%, 2000, with a daily blood sugar curve of 138 mg/dL at
6 a.m., 178 mg/dL at 11 a.m., and 183 mg/dL at 4 p.m.
The insulin drip was thus terminated, while other
means of treatment continued, with close observation of
vital signs and consciousness. Follow up on the four-
teenth day of treatment (Friday, September 8", 2000, at
06.45 a.m.) demonstrated clinical improvement in dia-
betic ketoacidosis; type 1 diabetes mellitus, normal
weight, controlled blood sugar; diabetic nephropathy and
hypernatremia (Na: 151 mEq/dl). The patient felt thirsty,
did not suffer from nausea or vomiting, was moderately
ill, somnolent, with a blood pressure of 125/85 mmHg,
pulse rate of 80 times/minute, respiratory rate of 20 times/
minute, and had no fever. Cito blood sugar was 115, So-
dium level 151. There was trace level of blood acetone
September 5%, 2000, 9 a.m. The diagnostic plan was as
follows: repeat electrolyte, repeat blood acetone, con-
sultation with the department of nutrition, and the divi-
sion of metabolic-endocrinology. The patient was treated
with intravenous Marthose 12 hour/500 cc and NaCl
0,9% for emergencies, a diabetic liquid diet DM via
nasogastric tube of 1900 calories divided into 4 large
doses of 350 cc¢ each and 2 small portions of 250 cc
each, at 7 a.m., 8 am., 11 am, 3 p.m., 4 p.m., and 7
p.m., 4 x 25 units of Insulin at 7a.m., 11 a.m, 3 p.m., and

i6

7 p.m. prior to administration of liquid diet via nasogastric
tube.

On Friday afternoon, at 3 p.m., the patient’s con-
sciousness was apathetic-somnolent. His blood pressure
was 100/60 mmHg, his pulse rate 100 times/minute, his
respiration rate 20 times/minute, body temperature 38°C,
and cito blood sugar 87 mg/dL.. At 5 p.m. the patient
was somnolent, blood pressure 90/60 mmHg, pulse rate
108 mg/dL, respiratory rate 20 times per minute, body
temperature 36.8°C, blood sugar 24 mg/dL. The patient
received a bolus of 4 vials of 40% dextrose which was
available after 40 minutes, an infusion of 5% Dextrose
12 hours/500 cc, continuation of diet, hourly cito blood
supar evaluation. The patient was placed on the special
control list. At 5.45 p.m. the patient suffered from respi-

. ratory arrest. Heart and lung resuscitation was conducted

for 5 minutes, and was declared to have failed. The
patient’s blood pressure could not be obtained, there was
no respiration, negative light reflex and flat electrocar-
diography (Friday, September 8™ 2000, 5.50 p.m.). The
patient was pronounced dead due to hypoglycemia in
type 1 diabetes mellitus with a history of recurrent dia-
betic ketoacidosis, with a differential diagnosis of a long-
standing process/abnormality in the brain.

DISCUSSION

Ketoacidosis is a frequent complication in type | dia-
betes mellitus. Triggers of ketoacidosis include termina-
tion of insulin injection, infection, myocardial infarction,
stroke, stress, and 20% due to unknown causes.'™® In
this patient, there were symptoms of fever, nausea, vom-
iting, dry tongue, history of diabetes mellitus, termination
of insulin treatment and high biood sugar accompanied
by metabolic acidosis, positive blood acetone, large an-
ion gap, and hyperosmolar serum. Treatment was ad-
ministered according to the protocol for ketoacidosis. The
triggers were respiratory tract infection and termination
of insulin injection due to the patient’s fear of a drop in
glucose resulting in loss of consciousness.

Two important factors in this patient is the cause of
recurrent ketoacidosis in the ward and the cause of his
death. For the first problem, it is believed the causes of
diabetic ketoacidosis were as follows: infection, be it mild;
inaccuracy in the measurement of insulin fixed dose;
cardiac ischemia; improper storage of insulin in a cooler
or use of expired insulin; lack of instruction from the
nurse or lack of comprehension on the part of the nurse
on duty; food that was not eaten by the patient; or the
patient eating foods that could increase blood sugar due
to boredom of hospital foods. Psychological factors in-
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cluded inability of the patient to pay his hospital bills, and
stress that his wife and children did not visit him during
his illness. The last possibility is that ketoacidosis was
due to unknown etiology (less than 20%).5-'¢

The mortality due to ketoacidosis has dropped from
year to year with more rapid and accurate management
of ketoacidosis according to hospital protocols.5'

The cause of death in this patient is still under de-
bate, whether it is truly due to hypoglycemic shock or
pure hypoglycemia, or both problems occurring side by
side.

The cause of hypoglycemia itself was suspected to
be due to: no intake of food after the last insulin injec-
tion, reduced insulin requirement due to infection or psy-
chological problems. Considering the increase in insulin
requirement during hospitalization, there is a possibility
that the doctor was not careful in calculating the fixed
dose of insulin, or that there was truly an increased re-
quirement (the last being 103 units/24 hours).

Based on the insulin mapping, it is observed that there
ts a lack of awareness from both the ward doctor as
well as the physician on duty on the patient’s state of
consciousness, which became apathetic-somnolent from
3 p.m., where the blood glucose level had already seem
to drop. Dextrose 40% bolus should have been adminis-
tered immediately. Blood acetone should have been
evaluated, and if it had been positive, the patient should
have undergone the protocol for ketoacidosis. Rapid and
accurate management would have minimized the mor-
bidity and mortality risks in patients with hypoglycemia
and recurrent ketoacidosis.

The cause of recurrent ketoacidosis should have
been explored, and treatment administered even though
the cause remained unknown. If the blood glucose in-
creased without a known trigger, suspect the possibility
of expired Actrapid. After inspection, the Actrapid was
not expired, but the nurse had refused to administer the
dose of insulin according to instruction due to fear of the
patient entering hypoglycemia phase.

The possibility of the patient being a Briethell dia-
betic should be evaluated through ICA and anti-GAD
evaluation (was too expensive to be conducted).
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