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Combined Hemoperfusion and Hemodialysis Treatment
of Poisoning with Cholinesterase Inhibitors
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Three patients with cholinesterase inhibitor poisoning have been presented. The patients
were in a deep coma and, in one of them, artificial mechanical respiration was instituted. All
three cases were treated by a procedure combining hemodialysis and hemoperfusion with
Amberlite resin (XAD-4), and the clinical picture improved over a short period of time. After
the end of procedure, the platelet count was approximately 41% of normal. some aspects

of these intoxications are discussed.
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INTRODUCTION

Diagnostic and therapeutic measures, espe-
cially against intoxication with cholinesterase in-
hibitors, require eliminating the toxic agents as
rapidly as possible. The therapy consists of gastric
lavage (in the case of oral intake), support of
ventilation unitl respirator is introduced, adminis-
tration of atropine and pralidoxime when neces-
sary. In the early period of poiscning, inhibition is
reversible and may be reactivated by oximes. Late
reports contain data on the use of extracorporeal
elimination of poisons in the management of these
intoxications™®. We have recently treated success-
fully three patients suffering from severe poisoning
with cholinesterase inhibitors by hemodialysis and
hemoperfusion.

CASE REPORTS

1) A 28-year-old patient {S.K., male), because
of a traffic accident with material loss, had swall-
owed about 100 mi of quinalfos (oral LDs, for rats
amounts to 66 mg/kg) in a suicidal attempt. Imme-
diately after ingestion, he vomitted. On the way to
the hospital, the patient lost consciousness and
was admitted to the department 50 minutes after
poisoning.

On admission, he was cyanotic with white foam
on his mouth, dyspneic, hypotonic, in deep coma
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and was not responsive to stimulation. There was
fecal and urinary incontinence. The patient had
pinpoint pupils and they were not reactive to light.
Diffuse rhonchi were heard at both lung bases. The
heart rhythm was normal with mute sounds. The
blood pressure was 18.7/10.7 kPa, and pulse rate
90/min. The abdomen was normal.

From the laboratory findings the following is
emphasized: the serum glucose was 7.6/10.1/5.0
mmol/L, and the others were normal. The blood-
cholinesterase on the fifth hospital day was 1000 U/
L. The platelet count was 201; 126; 95; and 134 X 10%/
L. Prothrombin time measured from 16s (50%) to
17s (44%), and from 15.5s (63%) to 12s (100%).
Chest roentgenogram was normal and
electrocardiogram showed an incomplete right
bundie branch block.

Treatment was begun with gastric lavage,
introduced subclavian catheter, inserted arterio-
venous shunt on the left leg and extracorporeal
hemodialysis administration with hemodialyzer of 1.
4m? Immediately after that, hemoperfusion over
Amberlite resin (XAD-4) for 4 hours by means of
general heparinization was started. The procedure
began at 615 p.m., and at 7.30 p.m. the patient
responded to verbal instructions. Blood flow
through the hemoperfusion system was kept at 200
mi/min. At the end of the procedure, macro-
hematuria, with low platelet values (48.2% lower
from the initial levels) and prolonged prothrombin
time took place, and the hemoperfusion was
stopped. On the next day, the patient's condition
improved completely. Nasogastric tube and ureth-
ral catheter, insituted on admission, were removed.
His convalescence was uneventful. The patient was
treated with atropine and pralidoxime and his
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blood-cholinesterase activity on the 13th hospital
day was 50% of normal. Three days after hospitali-
zation, abstinence symptoms appeared and he was
given clomethiazole and meprobamate. in 16 days
the patient left the hospital. The psychiatric finding
showed that the patient was critical towards the
attempted suicide and it appears as a shortlasting
affective reaction of an hysteric personality.

2) A 48year-old patient (J.B,, male) had a long
history of ulcer disease. In 1971 the patient under-
went surgical procedure because of duodenal
ulcer perforation (suture) while, in 1974, a gastric
resection was done. In 1979, however, the disease
recurred and, since 1980, the patient is drinking
greater quantities of alcohol every day.

The patient, while drunk, consumed an unknown
quantity of quinalfos and, a few minutes after that,
lost consciousness. On admission he was coma-
tose, sweated, flushed, with plenty secretion in his
mouth, with pinpoint pupils not reactive to light,
shallow respiration and cyanotic extremities. Jugu-
lar veins were visible, and diffuse rhonchi were
heard at the lungs. The heart rhythm was normal
with mute sounds. Pulse was 80/min, and the blood
pressure 22.7/10.7 kPa. The liver was palpated for 4
cm. The presence of alcobol in the blood at the time
of hospitalization was 1%. The white-cell count was
10.4-7.6x10°/L with 10-3 percent of nonsegmented
cells. The serum glucose was 18.2-4.9mmol/L,
while the other “standard” laboratory tests were
within the norma!l limits. The blood-cholinesterase
was 68 U/L, and the platelet count was 372,166,146
and 126x10°%/L. After hospitalization, respiratory
and metabolic decompensated acidosis and
global respiratory insufficiency were found. Later,
these findings were normal. An electrocardiogram
was normal.

Minutes after arriving at the hospital the patient
was treated with gastric lavage and, due to the
progression of respiratory insufficiency, endotra-
cheal intubation was done. Artificial mechanical
ventilation was then instituted and subclavian cath-
eter for dialysis was introduced. The hemodialysis,
with a capillary hemodialyzer of 1.3 m?, was imme-
diately started and, after that, hemoperfusion over
Amberlite resin (XAD-4) was performed. Heparin
was administered. In the beginning of the proce-
dure, blood pressure fell and it increased after the
introduction of i.v. fluids. Blood flow through the
apparatus was kept at 150 mi/min. The procedure
lasted for 3 hours and 15 minutes. During the
hemopertusion the consciousness of the patient
and blood pressure were restored. The patient’s
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respiration improved and eight hours later he was
extubated. On the next morning, the patient
regained consciousness. During the procedure, the
platelets fell to 39.2% of normal. From the moment
of admission he was treated with atropine and
pralidoxime and, on the third day, with me-
probamate as well, due to the development of
abstinence syndrome. In 12 days the patient
recovered completely and left the hospital.

3) The third case was a 29-year-old man (J.S.).
It was discovered that, in 1982, the patient attempt-
ed suicide by cutting the blood vessels of his left
forearm and, in March 1983, he again made an
attempt to commit suicide by stabbing himself in
the region near the heart. He underwent urgent
surgery. In the same year, after having family prob-
lems, the patient consumed about 150 mi of quinal-
fos. After that, he was taken to a local health institu-
tion, where he was given 40mg of atropine
intravenously, and he was admitted to our Depart-
ment of Medicine about 9 hours after poisoning.
There are data that he was consuming about 1 liter
of brandy per day.

On admission, the patient was comatose and
afebrile. The pupils were narrow and not reactive 1o
light. There were diffuse chest rhonchi. Heart rate
was rhythmical with clear sounds. The blood pres-
sure was 16.0/10.0 kPa, and pulse rate 96/min. The
abdomen was normal. Hyperperistalsis was heard.
Local contractions of muscles were present. The
leukocytes were 11.0-4.0x10%/L. with 10 percent
nonsegmented cells. The platelet count was 145
and 60x10%/L, and prothrombin time, after
hemoperfusion, was 155 (46%). The blood-
cholinesterase, taken at admission, was 68 U/L and
the acid-base status presented as metabolic
decompensated acidosis. Later, the finding of the
acid-base status was normal. An ECG was normal.

Due to the serious clinical state of the patient,
treatment was started immediately. A subclavian
catheter was inserted and extracorporeal
hemodialysis was attempted with a capillary
hemodialyzer of 1.3m?2 Shortly thereafter,
hemoperfusion over resin (XAD-4) was initiated
and it lasted for 2.5 hours. Heparin was administer-
ed and the blood flow held constant at 200 ml/
minute. During, and immediately after, the proce-
dure the patient regained consciousness and
became somnolent. Atropine and pralidoxime
continued to be administered and on the second
hospital day, due to the development of abstinence
symptoms, infusicn of clomethiazole was given,
followed by meprobamate. The patient's mental
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and physical condition improved. He was afebrile
and his blood pressure and pulse findings were
normal. On the eight day after admission, he was
transferred to the Department of Psychiatry for
further treatment of psychogenic depressive reac-
tion, the third suicidal attempt.

DISCUSSION

Today in the treatment of severe poisoning,
various methods are used®*® including
hemodialysis and hemoperfusion®™®.  Hemoper-
fusion is the passage of blood through a column
packed with granules of Amberlite resin which act
as absorbents. In this procedure, physicochemical
properties of an absorbent are used, while in
hemodialysis there is a concentrational gradient
between the blood and the solvent across the
dialysis membrane. The method of hemoperfusion
is effectvie in an experiment®'? in which Amberlite
resin is used for elimination of organophosphorus
poisons. However, there is little experience with its
use, particularly with the application of activated
charcoal'? and dialysis in cholinesterase inhibitor
poisoning. Hemoperfusion is when removing
liposoluble substances which are bound to ptasma
proteins and have smaller molecular weight, as well
as when the biood flow through the apparatus is
greater. Molecules of 300-5000 daltons are most
efficiently eliminated. However, this procedure has
its disadvantages, including side-effects such as
thrombocyitopenia and, therefore, it is reserved for
most severe poisoning. Three patients with meth-
yiparathion intoxication®, treated with plasma per-
fusion through activated charcoal, have been re-
ported. One of these patients died from pneumo-
nia. The method of hemoperfusion with activated
charcoal has been described in the treatment of a
25-year-old patient® after an attempted suicide,
and the procedure was undertaken 25.5 hours after
intoxication. The patient died as the result of coma.
In the comparison of in-vitro hemodialysis and
hemoperfusion®, analysing the clearance of or-
ganosphosphorus compounds and nitrostigmine
proved to be nondialyzable, while its clearance
values for hemoperfusion with activated charcoal
amounted to 59.2 ml/min,

Demeton-S-methyl-suifoxide and dimethoate
had higher clearance rates by hemoperfusion than
by dialysis (83.7:60.0 ml/min and 87.8:59.1 ml/min,
respectively). Seyffart®, in his publication, quoted
malathion of organophosphorus poisons and re-
ported that effective methods for its elimination are

forced diuresis (+), peritoneal dialysis (+),
hemodialysis (++) and hemoperfusion over
activated charcoal, while he gave no data on
hemoperfusion with Amerlite resin. A 34-year-old
female patient'”, who ingested an organophos-
phorus poison intending to commit suicide, has
been presented. She was successfully treated by a
procedure combining hemoperfusion with activat-
ed charcoal and hemodialysis. Duration of treat-
ment was 24 hours. There are also individual
studies on the simultaneous use of these two
methods: hemoperfusion with activated charcoal
and hemodialysis. Fifteen patients intoxicated with
various sedative-hypnotic agents treated with this
combination have been reported'®. However, the
use of combined hemoperfusion-hemodialysis
therapy is a matter of debate in the treatment of
organophosphorus poisoning, so, in the
literature'®, this method is not discussed.

Our report describes three patients whose clini-
cal picture was very severe. In one of the patients,
mechanical ventilation was institiuted and all three
were in deep coma. In each case, the combined use
of dialysis and hemoperfusion over Amberlite resin
was effective, but this management is considered
as yet an unproven form of therapy. All our three
patients had completely resolved after a relatively
short period of time: one regained full consious-
ness at the end of the procedure, the other became
somnolent and the third, who was in a state of
apnea, established spontaneous breathing foll-
owed by extubation, and his consciousness gradu-
ally restored. There are the studies carried out
in-vitro® that speak in favour of hemoperfusion with
Amberlite resin in intoxications: the clearance value
for parathion with acrylhydroge! charcoal is 59.2
(relative clearance in percentage for a drug or
pesticide at a blood flow rate of 1.25 mi/min) and
81.3 with Amberlite resin.

We conclude that each patient, poisoned with
organophosphorus compounds, should be treated
in an intensive care unit with monitoring of all vital
functions, where the quoted therapeutic methods
may be applied in the case of most serious poison-

ing.
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