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Abstract
Aim: The aim of our study was to evaluate the demographic data, type of toxic substance, Glasgow Coma scale (GCS), Poisoning Severity
score (PSS) and the prognosis of the patients who were admitted to the emergency department (ED) with a preliminary diagnosis of acute
intoxication and then underwent hemodialysis (HD) or hemoperfusion (HP), and to compare this data with other studies.
Materials and Methods: The study retrospectively analyzed the files of 36 poisoned patients who were admitted to the ED and who
underwent HD or HP by using the hospital electronic data system.
Results: HD was administered to 27 patients (75.0%) and HP was administered to nine patients (25.0%). Among the patients treated with
HD, five (18.5%) were poisoned by valproic acid, one (3.7%) by amlodipine, one (3.7%) by organic phosphorus, one (3.7%) by paracetamol,
four (14.8%) by mushroom, two (7.4%) by ethyl alcohol/ethanol, three (11.2%) by lithium and ten (37.0%) by methyl alcohol/methanol.
Among the patients treated with HP, one (11.1%) was poisoned by organic phosphorus, seven (77.8%) by amitriptyline, and one (11.1%) by
phenytoin. The median GCS score was 10, and the median PSS was 3. The deceased patients had significantly lower GCS scores while their
PSS was significantly higher. Eleven patients died, and 25 patients were discharged with full recovery.
Conclusion: This is a multifaceted study that investigated poisoned patients treated with HD or HP and presented treatment modalities
that are currently used, and we think they will be used more widely in the future.
Keywords: Hemodialysis, hemoperfusion, poisoned, prognosis

Introduction
Substances that disrupt the vital functions of the organism when a
certain amount enters the body are called toxic substances. When
such substances harm the body, it is called intoxication. Poisoning
cases are quite common all over the world. In the United States,
more than 5 million people are being treated due to exposure to
biological or chemical agents each year. According to descriptive
research data from the studies in Turkey, acute intoxication cases
that applied to emergency departments (ED) are 0.3-5% among
all the applications to the ED. Pesticides, cleaning products
and carbon monoxide intoxications are observed in decreasing
frequency, respectively. Analgesics constitute the majority of the

medications that cause acute intoxication, and this is followed by
sedative-hypnotics and antidepressants, respectively (1).
After stabilization of the patient, the purpose of the treatment is to
apply procedures towards the poison. The general approach to toxic
exposure cases involves keeping away the patient from the substance
and removing the substance from the patient. Extracorporeal
treatments (ECTR) are used to remove toxic substances from the body
of intoxicated patients. ECTR methods include dialysis [hemodialysis
(HD), modified forms of HD, and peritoneal dialysis], hemoperfusion
(HP), exchange transfusion, and plasmapheresis. Today, ECTRs are
mostly used for methanol, ethylene glycol, lithium, salicylate, and
phenobarbital poisoning (2-4).
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HD is mainly based on diffusion. There is an exchange of solutes
between the blood and the dialysate separated by the membrane
(5). HP refers to the process by that the blood is passed through a
cartridge containing activated charcoal or carbon (6).
The aim of the our study was to evaluate the demographic data,
type of toxic substance, Glasgow Coma scale (GCS), Poisoning
Severity score (PSS) and the prognosis of the patients who
were admitted to the ED with a preliminary diagnosis of acute
intoxication and then underwent HD or HP, and to compare this
data with other studies.

Materials and Methods
Between January 2006 and December 2013, 5, 998 acute
poisoning cases were admitted to the ED of Ondokuz Mayıs
University Hospital, and 40 of them underwent HD or HP. This
study retrospectively examined the files of 40 poisoned patients
who underwent HD or HP. Three patients were excluded from
the study due to multiple drug intake and one patient due to
multiple drug intake and chronic kidney failure. Patients aged
less than 18 years were also excluded from the study. The study
was approved by the Clinical Research Ethics Committee of
Ondokuz Mayıs University (OMU KAEK resolution no: 2014/853).
The following data were retrieved from the patient files and the
hospital electronic data system: Name, surname, age, gender,
the history of previous systemic disease and suicide attempt,
the cause of intoxication (drinking medicines or pesticides,
eating mushrooms, and methanol or ethanol intake), GCS and
PSS at admission and the outcome (death or discharge with full
recovery). The degree of intoxication was rated according to the
GCS and PSS at the time of admission.
PSS was applied to the most severe symptomatology. Severity
grades of PSS were described as:
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- the development of acute liver failure during the follow-up,
- unresponsive metabolic acidosis and altered states of
consciousness despite supportive care.

Statistical Analysis
The data were analyzed using IBM SPSS statistical software
(version 22.0, SPSS, Inc., Chicago, IL). The descriptive statistics
were presented as mean ± standard deviation, median
(minimum-maximum), frequency distribution, and percentage.
Additionally, the chi-square test and Fisher’s exact test were also
used. The normality of variables was examined using histograms,
probability graphs, and the tests of normality (the KolmogorovSmirnov test and Shapiro-Wilk test). The Mann-Whitney U test
was used to test that of non-normally distributed variables.
The level of statistical significance was set at p<0.05.

Results
The mean age of 36 patients was 40.1±17.9 years, and the median
was 37 (range: 18-80). Twenty patients (55.6%) were male. The
median GCS score was 10 (range: 3-15), and the median PSS was
3 (range: 1-3).
Among the patients admitted to the ED due to poisoning and
treated with HD, five (18.5%) were poisoned by valproic acid, one
(3.7%) by amlodipine, one (3.7%) by organic phosphorus, one
(3.7%) by paracetamol, four (14.8%) by mushroom, two (7.4%) by
ethanol, three (11.2%) by lithium, and ten (37.0%) by methanol.
Among the patients treated with HP, one (11.1%) was poisoned
by organic phosphorus, seven (77.8%) by amitriptyline, and one
(11.1%) by phenytoin (Table 1).
Table 1. Distribution of hemodialysis/hemoperfusion among
the patients
Treatment

None (grade 0): No symptoms or signs related to poisoning,

Hemodialysis

Hemoperfusion

n

%

n

%

Minor (grade 1): Mild, transient, and spontaneously resolving
symptoms,

Valproic acid

5

18.5

0

0

Amlodipine

1

3.7

0

0

Moderate (grade 2): Pronounced or prolonged symptoms,

Organic phosphorus

1

3.7

1

11.1

Amitriptyline

0

0

7

77.8

Paracetamol

1

3.7

0

0

Mushroom

4

14.8

0

0

Ethanol

2

7.4

0

0

Lithium

3

11.2

0

0

Methanol

10

37.0

0

0

Phenytoin

0

0

1

11.1

Total

27

100

9

100

Severe (grade 3): Severe or life-threatening symptoms,
Fatal (grade 4): Death.
Nephrology consultation notes were available in all patient files
and the indications for HD or HP were grouped as follows:
- to enhance the elimination of toxins,
- the development of acute kidney failure during the follow-up,
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Among the patients treated with HD or HP to enhance
elimination, ten (35.7%) were poisoned by methanol, seven
(25.0%) by amitriptyline, five (17.9%) by valproic acid, three
(10.7%) by lithium, two (7.1%) by mushroom, and one (3.6%) by
phenytoin. Among the patients who underwent HD or HP and
developed kidney failure during the treatment, one (33.3%) was
poisoned by amlodipine, one (33.4%) by organic phosphorus, and
one (33.3%) by paracetamol. Among the patients who underwent
HD or HP and developed liver failure during the treatment, two
(100%) were poisoned by mushroom. Among the patients who
underwent HD or HP due to unresponsive metabolic acidosis and
altered states of consciousness despite supportive care during
the follow-up, two (66.7%) were poisoned by ethanol and one
(33.3%) by organic phosphorus (Table 2).
The median GCS score at the time of admission was 3 (range: 3-15)
for the deceased patients, and 13 (range: 3-15) for the patients
discharged with full recovery. This difference was statistically
significant (p=0.011).
The median PSS at the time of admission was 3 (range: 3-3) for the
deceased patients and 2 (range: 1-3) for the patients discharged
with full recovery. This difference was also statistically significant
(p=0.001).
Among the patients who were treated with HD or HP to enhance
elimination, five (17.8%) died, and 23 (82.1%) were discharged
with full recovery. Among those treated with HD or HP for other
reasons, six (75.0%) died, and two (25.0%) were discharged with
full recovery. There was a statistically significant difference
between the prognosis groups in terms of the indications for
administering HD or HP (p=0.005).
Considering the distribution of prognosis, 11 (30.6%) patients
died, and 25 (69.4%) were discharged with full recovery.

Discussion
Poisoning cases constitute an essential part of the patients
admitted to the ED. Although a limited number of patients need
HD or HP in poisoning, these treatments are life-saving when
necessary. Although ECTR remain in the background due to
clinical deficiency and inefficacy, they are an essential part of
toxicology. In our study, 5.998 patients were admitted to the ED
due to acute intoxication over a 7-year period, and 40 (0.6%) of
them were treated with HD or HP. In the literature, the rate of
ECTR in acute intoxications has been reported as 0.1% (7). In this
respect, we think that the number of patients who underwent HD
and HP for poisoning was not low compared with the literature.
The male patients composed 55.6% of the cases. In the
multicenter study of Taghaddosinejad et al. (8), the male patients
composed 57% of the cases.
Taghaddosinejad et al. (8) and Lund et al. (9), who studied 1.065
cases, reported that the incidence of poisoning had its peak in
the third decade of life. We think that the main reason why there
is no significant difference in age distributions in our study is the
low number of cases.
In our study, 27 (75.0%) patients underwent HD and nine (25.0%)
underwent HP. Methanol poisoning consituted the largest
group with ten patients, which was followed by amitriptyline
poisoning with seven patients. Mardini et al. (10) reviewed
all cases that underwent ECTR and reported that 294 (61.0%)
cases underwent HD, and 52 (12.2%) underwent HP during the
period from 2010 to 2014. During that period, the majority of
patients who underwent ECTR consisted of cases of metformin
poisoning, which were followed by cases of methanol poisoning.
During the period from 2000 to 2009, the majority of patients

Table 2. Distribution of hemoperfusion/hemodialysis treatment indications
The indications of hemoperfusion/hemodialysis
Enhance elimination (%)

Kidney failure (%)

Liver failure (%)

Metabolic acidosis and altered
states of consciousness (%)

Valproic acid

5 (17.8)

0

0

0

Amlodipine

0

1 (33.3)

0

0

Organic phosphorus

0

1 (33.4)

0

1 (33.3)

Amitriptyline

7 (25.0)

0

0

0

Paracetamol

0

1 (33.3)

0

0

Mushroom

2 (7.1)

0

2 (100)

0

Ethanol

0

0

0

2 (66.7)

Lithium

3 (10.7)

0

0

0

Methanol

10 (35.7)

0

0

0

Phenytoin

1 (3.6)

0

0

0

Total

28

3

2

3
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who underwent ECTR consisted of cases of methanol poisoning.
In their study, among all ECTR cases, 51.7% underwent HD, and
25.7% underwent HP, while the percentage of HD compared
to other techniques increased steadily every year. Compared
to their data of the period from 2010 to 2014, the reason that
HP had a high percentage in our study was that HP was used
for the treatment of amitriptyline poisoning, which composed
the second largest group of our cases. However, Mardini et al.
(10) reported that ECTR was used in none of the amitriptyline
poisoning cases after 1990.
In their multicenter study, Darracq and Cantrell. (11) found that
among 90 pediatric and adolescent poisoning cases, ECTR was
performed in 78 (86.6%) cases for enhanced elimination, in 12
(13.3%) cases due to the development of kidney failure, and in
three (3.3%) cases due to unclear indications. In our study, the
reasons for administering HD or HP were as follows: 28 (7.7%)
patients were administered HD or HP to enhance elimination,
three (8.4%) developed renal failure, two (5.5%) developed liver
failure, and three (8.4%) had unresponsive metabolic acidosis
and an altered state of consciousness despite supportive care.
In agreement with the finding of Darracq and Cantrell (11), the
most frequent indication was also enhanced elimination in our
study. Additionally, we observed that HD or HP performed for
enhanced elimination compared to other indications led to a
better prognosis in terms of survival outcomes. The mortality
rate was 17.8% in the use of HD or HP for enhanced elimination,
while it was 75% in the use of HD or HP for other reasons or
indications. No previous study has evaluated prognosis in terms
of indications for the use of HD or HP. Therefore, more research
is needed to make correct interpretations.
We evaluated the patients according to their GCS score and PSS at
the time of admission. The median GCS score at admission was
10, and the median PSS was 3. Concerning prognosis, the median
GCS and the median PSS were 3 in the deceased patients, while
they were 13 and 2, respectively, in the discharged patients. This
finding match those observed in earlier studies. In the study by
Churi et al. (12), the mean GCS was 12.7±2.4, and the mean PSS
was 1.5±0.7 in 212 severe poisoning cases in India. In the same
study, the mean GCS was 6.2±1.3, and the mean PSS was 4.0±0.0
in the deceased group, while the mean GCS was 13.4±1.8 and
the mean PSS was 1.5±0.3 in the discharged group. In their study
involving 71 organophosphate and carbamate poisoning patients
in India, Sam et al. (13) reported that the mean GCS was 6.6±3.6
in the deceased cases and 10.8±3.6 in the discharged cases and
the difference was significant. In their study, the mean PSS was
4.0±0 in the deceased cases and 2.5±0.7 in the discharged cases.
Consistent with the literature, we found that the lower the GSC
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and the higher the PSS were at the time of admission, the higher
the mortality rate.
In our study, all 36 patients were monitored in the intensive care
unit (ICU), and 30.6% had a mortal course. In Taghaddosinejad
et al. (8), 17.7% of 175 patients monitored in the ICU died. The
mortality rate was lower in some other studies (13,14). The
mortality rate in our study was quite high compared to those
reported in earlier studies. A possible explanation for this
might be that the study population consisted of critical patients
undergoing HD or HP. This result may also be explained by the
fact that this study was conducted in a regional reference hospital
and included only severe poisoning cases.

Study Limitations
The most important limitation of this study was the small
number of patients.

Conclusion
Consequently, this study serves as a preliminary study that has
investigated intoxicated patients that were treated with HD or HP
in a multifaceted manner and presented treatment modalities
that are currently being used and that we think that will be used
more widely in the future. Since similar studies do not exist in
our country, we can say that our study is essential in terms of
shedding light on the studies to be carried out from now on.
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