CASE REPORT

Alcoholic Ketoacidosis

Muhammad Syafiq,* Edy Rizal Wahyudi,” Ika Prasetya Wijaya,* Pradana

Soewondo™

"/

ABSTRACT

Alcoholic ketoacidosis is a common disorder in
chronic aleoholic persons. The Pathogenesis is complex
assoclated with exiracellular fluid volume depletion, al-
cohol withdrawal, abdominal pain, and acid abnormali-
ties. The syndrome is rapidly reversible and has a low
mortality. The treatment is administration with normal
saline, glucose, potassium and thiamine. We report lwo
cases of Alcoholic Keloacidosis, first case with classi-
cally picture of AKA and the second one AKA with
Decrease consciousness and concomitant iliness, pneu-
monia. We believe this report possibly to be the first
report of AKA in Indonesia.
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Alcoholic ketoacidosis (AKA) is a common disor-
der in chronic malnourished alcoholic person'?. It was
first describe by Dillon and his colleagues in 1940, they
reported on nine ethanel abusers who were seen at the
Philadelphia general Hospital.>* This syndrome has not
been reported in Indonesia.lt might be due to often
underdiagnosed in view of rapid response to intravenous
fluids and glucose, which often obscures its presence.**

The clinical findings were very similar to those in
patients with diabetic ketoacidosis except for there be-
ing little or no hyperglycemia or glucosuria.™ The disor-
der occurs in chronic ethanol abusers who have usually
had a binge drinking associated with negligible intake of
solid food,’ either because of gastritis or some other in-
tercurrent illness. Clasically, the patient begins to develop
upper abdominal problems, often alcoholic gastritis or
pancreatitis leading to severe vomiting and inability to
take food!. The patients often complain of upper ab-
dominal pain, nausea and vomiting.'” The patient’s memtal
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state may vary from completely normal to severe disori-
entation’. Aliered mental status is always explained by
a concomilant process such as intoxication, hypoglyce-
mia, or a cerebrovascular accident.™? Some patients also
had withdrawal symptoms including delirfium tremens?.
The most frequent physical findings are tachycardia, ta-
chypnea and abdominal tenderness.' The acid-basc ab-
normalities are more diverse than just a wide-gap meta-
bolic acidosis and often include a concomitant metabolic
alkalosis, hyperchloremic acidosis, or respiratory alkalo-
sis.!? Lactic acidosis is also common. Blood glucose level
usually normal or slightly elevated, except in patienis with
Diabetes.'?? Hypoglycemia in AKA is rare and associ-
ated with irreversible encephalopathy.® Blood ethanol
levels have often been undetectable or only mild elevated,
because usually they stopped drinking one or more days
before admission.?’ Electrolyte disorders including de-
crease level of sodium, potassium, phosphate, calciam,
magnesium and an increase level of glucose were com-
mon on presentation.'”* Altered mental stawus, fever,
hypothermia, or other abnormal findings were uncom-
mon and reflected other underlying processes.! Wrenn
KD et al reported a study from 74 patients with AKA
and they found the signs and symptoms (Table 1}

There were approximately equal numbers of men and
women. Although early studies suggested a female pre-
ponderance.'>*" There also appear 1o be tendency for
AKA to recur in certain patients. Nearly one quarter had
either a prior history of AKA orarepeat episode of AKA.

Treatment of patients with AKA is direct fo cor-
recting fluid, clectrolytes, and metabolic abnormalities,
and to seeking, diagnosing, and managing any concormi-
tant ilness.? The main components on treating AKA is
intravenous administration of saline, glucose, potassium
salts and thiamine, which usually rapidly corrects the
metabolic disturbances.'>* The administration of so-
dium bicarbonate only if there is severe metabolic aci-
dosis (PH<7,1)'**? Insulin is usually not necessary, ex-
cept in patients known or suspected to have diabetes. 7
And last but not least if there were coexisting acute ili-
nesses must give the appropriate treatment.'?
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Table 1. Presenting Symptoms and Signs in AKA'

Symptom Number % Physical Finding Number % Range

Nausea 56 76 Tachycardia 39 58  100-150/rnint
{pulse > 100/minute)

Vomiting 54 73  Tachypnea (RR >20/minute) 33 49  22-36/minute

Abdominal pain 48 62 Abdominal tenderness 3z 43

Shorlness of breath 15 20 Heme-positive slool 7 18

Tremulousness ' 15 20 Hepalomegaly 13 18

Hematernesis 14 19  Allered mental status 9 15

Dizziness 14 19  Hypotension 8 12 70-93 mm Hyg
(SBP < 100 mmHg)

Muscle pain 7 10  Abdominal distention 4 5

Fever 6 8  Hypothermia 3 4  33.1%34.2°C

Diarrhea 5 7  Fever 2 3 38.1%335°C

Syncope 3 4 Decreased bowel sounds 1 1

Seizure 2 3  Rebound tendemess 1 1

Melena 1 1

RR = respiratory rale; SBP = systolic blood pressure

There are no data of AKA in Indonesia, so by these two cases we would like to remind us to be aware if we meet
chronic alcohol abusers with wide anion gap metabolic acidosis.

Pathogenesis of AKA (figure 1)?
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Figure 1. Flow Chart of Pathogenesis of Alcoholic Ketoacidosis”
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CASE REPORT

Casel

Patient F, a 37 years old man was admilted to
RSUPN Cipto Mangunkusumo with chief complaint of
shortness of breath 2 days before the admission. One
day before the admission he had had a shortness of
breath with epigastria pain, nausea and vomit. This pa-
tient no suffer from cough.

Three days before the admission patient drank more
than one bottle and ate a little food (4-5 spoonfuls of
rice). And one day before the admission patient did not
eat anything. The defecation and vrinale were normal.
The history of drinking a lot, often urinate and frequent
of starvation were denied by patient. History of heart
disease, kidney disease, and hypertension, and Jung dis-
ease were also denied. Patient has been drinking since
when he was in high school, 20 years ago and since last
10 years he drank alcohol every day and he could drank
4 bottles in a day. Since 2-3 months before the admis-
sion, patient had drunken alcohol which has been mixed
with ginseng, approximately half bottle a day. There were
no family histories of diabetes mellitus or other mela-
bolic diseases. This complaint suffered from for the first
time.

On the physical examination the patient was moder-
ately ill, fully alert. The blood pressure was 130/80, pulse
rate was 112 times/min, respiration rate was 36 times/
min, the temperature was not febrile. His body weight
was 55 kg, and his body height was 160 cm. The con-
Junctiva was not pale and sclera was not jaundice. The
tongue was dry, JVP 5-2 cm H O, lymph node was not
palpable, heart and lung were normal. Spleen and liver
were not palpable, there was an abdominal tendermness,
the bowel sound was normal, and shifting dullriess was
negative. The exiremity was warm, there was no edema
and the skin turgor was decreased.

Laboratory results showed that the hemoglobin was
18.5 g/dl; hematocril 54 vol%; white blood cell was
13.100/ml; the platelets was 377000/ml; ureum 30 mg/
dl; creatinin 1,3 mg/d!; blood glucose 148 mg/dl. The ar-
terial blood gas were pH 7,04; pCO, 8.4; pO, 155.5;
HCO, 2,2; base excess -25,9 mEq/], O, saturation 98,1,
natrium 134 kalium 4,6; chloride 97; blood keton +1.
Urinalysis specific gravity was 1.015; pH 6; glucose - ;
protein +1; keton +2; blood +1; bilirubin - ; leucocyt 5-6/
hpf; eritrtocyt 2-3/hpf; cylinder - ; crystal amorf. The
EKG was normal, and also the CXR.

The problem of this patient was alcoholic ketoacido-
sis and dyspepsia. The problem of alcoholic ketoacido-
sis was based on the drinking habit of patient since he
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was 21 years old. 3 Days before the admission to the
hospital, patient drank alcohol and ginseng more than 1
bottle with a litle calorie intake, because of nausea and
vomiting. The patient also felt epigastria pain.

On the physical examination, there was found tac-
hypnea with kussmaul, tachycardia and abdominal ten-
derness. From the the blood gas analysis we found se-
vere metabolic acidosis with high anion gap. This pa-
tient administered with normal saline and dextrose 5%.
He also got bicarbonate therapy 350 mEq gradually in
the emergency and oral bicarbonate 3x2 tablets in the
hospital ward. The problem of dyspepsia was based on
the presence of vomit, nausea and epigastria pain, and
got ranitidine and antacid. The consumption of alcohol
for years was presumed to be the cause of the problem.

Nine hours after he treated in the emergency room,
in the hospital ward there were another metabolic aci-
dosis which was corrected by bicarbonate 200 mEq.
After the metabolic acidosis was overcome, the patient
was getting better and the calorie intake was better. From
the abdominal ultrasonography it was found that the con-
dition of liver and gall were normal and there was stone
in the right kidney. We plan to consult to urology depart-
ment. Eighth day of treatment in the hospital, we signed
out the patient.

Case2

Patient W, a 35-year old man, was admitted to
RSUPN Cipto Mangunkusumo with chicf complaint of
unconscious 6 hours before admission. He had a history
of productive cough for | week. Three days before the
admission he had fever, epigastria pain and nausea with
vomiting more than 5 times a day. Because of his vom-
iting, he had not eaten any solid food for 3 days but he
continued drinking liquor with ginseng and energy drink
between the vomiting. One day before admission, he ap-
peared to be nervous, his complaints were headache,
weak and an increased shortness of breath. He had no
trauma and he denied being exposure to toxins and the
use of medications.

The patient had been drinking !-2 botiles of alco-
holic beverages a day, regularly for 15 years. History of
polyfagia, polydipsia and polyuri were denied by patient.
Historics of heart disease, hypertension, renal and pul-
monary disease were also denied. There were no family
histories of diabetes mellitus or other metabolic disor-
ders.

On the physical examination there was found that
patient was severely ill, delirium. The blood pressure was
90/60 mmHg, pulse 120/min, fast and deep respiration
with rate of 36/min, temperature 37°C. Conjunctiva was
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not pale and sclera was not jaundice. JVP was normal,
lymph node was not palpable. Heart sound was normal,
no murmur or gallop. The lungs were sonoir, vesicular
with rales at the fght lung. Abdomen was not distended,
he had an epigastria pain, the spleen and liver were not
palpable, the bowel sound was normal and there was no
ascites. The extremity was warm, there was no edema,
and the skin turgor was decreased.

Laboratory results showed hemoglobine 16 g/dl, leu-
kocyte 8000/ul, hematocrit 48 vol%, platelet 134.000/ul,
urea 35 mg/di, creatinine 1,4 mg/dl, blood glucose 176
mg/dl. Urinalysis specific gravity 1.025, pH 6, protein (-
), glucose (-), aceton (+1), blood (<), bilirubin (-), urobili-
nogen 0.1, leukocyte 0-2/field, erythrocyte 0-1/field. Blood
acetone (+), blood gas analyses: pH 6.953, pCO, 143,3
mmHg, HCO, 2,9 mEq/l, base excess -26,9 mEqg/l, O,
saturation 96,5%. Electrolyte sodium 131 mEg/l, potas-
sium 2,5 mEqg/1.

The problems of this patient were the decreased
consciousness, alcoholic ketoacidosis, dehydration, dys-
pepsia syndrome and pneumonia. The problem of de-
creased consciousness was based on physical examina-
tion on admission that he was unconscious and responded
only to painful stimuli. His breath was Kussmaul and
the result of blood gas analyses and electrolyte showed
severe metabolic acidosis, hyponalremia and hypokale-
mia. Examined by neurologist, there was no focal defi-
cit. Based on these data we thought that the decreased
consciousness was caused by melabolic imbalance.
Because he was an alcoholic, it seemed that alcohol
contributed this condition. Unfortunately, the blood alco-
hol level was not measured. This condition was treated
with bicnat 200 mEq and KCI] 50 mEq,

AKA were based on history of alcohol consumption
preceding the patient’s admission, the diminished calore
intake because of nausea-vomiting, dehydration and mild
mental alteratdon which was followed. On physical ex-
amination, there were found a decreased of conscious-
ness, shortness of breath with Kussmaul. Arterial blood
gas showed severe metabolic acidosis, the blood acetone
was positive, kelone urine (I1+) and blood glucose was
slightly elevated. The patient was treated with saline and
5% dextrose.

Dehydration was based on history of vomiting, ta-
chycardia, hypotension and the decreased skin turgor.
The patient was treated with intravenous saline fluid,
and glucose 5%.

The dyspepsia syndrome was based on nausea, fre-
quent vomit and epigastria pain. Chronic alcohol con-
sumption might be the caused of this problem. The pa-
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tient was treated with ranitidine and antacid. The symp-
toms gradually disappeared within 4 days therapy.

The problem of pneumonia was based on history of
fever and productive cough. On physical examination,
there were found rales at the right lung, the laboratory
result showed white blood cell increase. Patient was
treated with Ampicillin 4x1 g IV. The therapy was still
continued. There was no rales anymore on the physical
examination when patient leaved the hospital.

Five hours after therapy was started, the arterial pH
was clevated. In the next 12 hours, the patient was fully
alert. The patient complained of pain in his eyes, but
from the consultation with ophthalmologic division, there
was not found a neuritis optic. As a result of the treat-
ment, the acid-base abnormality was corrected and be-
came normal on the 4" hospital day. Despite our advice,
the patient signed out on the 7" hospital day and he re-
jected to have his liver examined by ultrasonography
because he has already felt better.

DISCUSSION

These two cases are proposed Lo be demonstration
cases. Because this condition often under diagnosed.®
Severe metabolic acidosis in alcoholic persons is an
emergency case which can lead to death of a patient,’®
but this syndrome is rapidly reversible and has a low
mortality.!

In the first case diagnosis of alcoholic ketoacidosis
on this patient was based on history of chronic alcohol
abuse, followed by low intake of calorie due to nausea
and vomit. When the patient was admitted to the hospi-
tal, the complaint was shortness of breath, epigastria pain,
vomit, nausea, history of alcohol consumption for years
and less calorie intake since 3 days before admission.
The most common symptoms of AKA were nausea,
vomiting, and abdominal pain’. From physical examina-
tion we found tachypnea, tachycardia, abdominal ten-
demess and decreased of skin turgor, the most common
physical findings were tachypnea, tachycardia, and ab-
dominal tenderness.' The laboratory results showed an
increase of white blood cell, light increased of blood
glucose, light hyponatremia and mild ketonemia. There
was severe metabolic acidosis with high anion gap. The
patient was given normal saline fluid and glucose fluid.
His condition became better after 3 days of treatment.
This such a classically picture of AKA.

‘We did not give antibiotics for the patient because
from the clinical data there was no sign of infection. In
the USG examination the liver was normal, there was
stone in the right kidney. So the patient’s problem was
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renal stene in the right kidney. We planned to consult the
case to urology department after the patient leave the
hospital.

In this patient, there was repeatedly metabolic aci-
dosis. It is presumed that the cause was low calorie in-
take. This patient should administered by glucose liquid
and normal saline to replace volume depletion and glu-
cose to interrupt ketogenesis and replace glycogen
stores,"***7 feeding the patient as soon as that is pos-
sible®. This patient administered by intravenous sodium
bicarbonate because the acidosis metabolic was severe
(<7,1). Intravenous Sodium bicarbonate adminisiration
is not necessary, except in severe academia PH below
7.0 to 7,1.1:2347

The patient has been given education not to drink
alcohol and explanation about the impact of drinking al-
cohol and the possibility of death because of recurrent
AKA wilh other concomitant disorder.

Insecond case, besides AKA the patient suffer from
decreased of consciousness. Altered mental status re-
flects other underlying processes such as serious infec-
tious illness, hypoglycemia, ethano! intoxication or with-
drawal.'? Blood glucose routine during hospitalization
within normal limits, showed the patient was not dia-
betic. ;

AKA usually responds rapidly within 6 to 18 hours.
AKA on this patient responded to treatment with vol-
ume repletion and glucose alone within 17 hours, was
signed by repair of consciousness and increased of pH
values.* The acid base abnormality was corrected 4 days
afier therapy.

Electrolyt measured showed hypokalemia (2,5 mEq/
1), that was common on AKA because of poor intake
and excess losses.'>" After treated with KCl, potas-
sium level elevated to be normal.

Alcohol when chrenically ingested may increase free
fatty acid production in the liver. Some studies showed
extremely elevated free fatty acid levels. It probably
closely related to the ketonemia with acidosis®!. On this
patient we can not analysis free fatty acid level because
the laboratory facility was not ready yet. This patient
also suffered {rom pneumonia. Patients with AKA are
prone to develop to aspiration pneumonia and bacterial
infection.* Five days after antibiotics therapy, rales at
right lung disappeared and clinically pneumonia was
cured.

In these two cases we did not administered thiamine
because of our lack of experience in treating patient with
AKA. Thiamine is recommended to prevent wernick
encephalopathy that could happened in patient with etha-
nol abuse.'?7
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We believe this report possibly to be the first report
of alcoholic ketoacidosis in Indonesia. We Hope this
illustration could increase our awareness of this Syn-
drome when we meet a patient with chronic alcohol abuse
with wide anion gap metabolic acidosis and such symp-
toms and signs.
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