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ABSTRACT

Introduction: A variety of factors have influenced the significant incidence of morbidity and
mortality of acute poisoning and the timely recognition and properly management of crit-
ically ill poisoned patients is a key component. The aim of this study is to reveal the reasons
for ICU admission of acutely poisoned patients, the main factors influencing the course
and outcome of patients in relation with clinical approaches applied, available resources
and infrastructure of treatment. Materials and Methods: This is a retrospective study based
on most reachable variables extracted from patients’ medical records and ED registers
of patients admitted at the medical ICU of “Mother Teresa” University Hospital in Tirana
over two (2012-2013) years. Demography, time of exposure, etiology and circumstances
of poisonings, assessment and treatment, reasons for ICU admission, course and outcome
were duly obtained. Results: The number of ICU treated patients was 118, consisting in
47.4% (56) males and 52.5% (62) females which represented 10.2% of poisoned patients
admitted during this two-year-period in ED and 9.2% of other etiology ICU admitted pa-
tients. Mean was 42.6 years for males, and 38 years for females. About 55.9% were urban
residents and 44% rural ones. The elapsed time from toxic exposure to treatment initiation
had varied between 2-6 hours, 44% arrived in the hospital <4 hours. The toxic exposures
were intentional in 87.2% of cases, with a male:female ratio was 0.8:1. Agrochemicals such
as Aluminum phosphide and organophosphates were involved in 77.1% of cases. Cardio-
vascular collapse and respiratory failure were the main clinical syndromes encountered.
Mechanical ventilation was required in 31.4% of patients. The length of ICU stay was 2.73
(0.96) days and the mortality was 54.2%. Conclusion: This study evidenced that highly le-
thal toxicants used in poisoning acts such as agrochemicals, high rate of suicide, notwith-
standing the infrastructure and resources available employed for ICU patients’ treatment,
all had played a role in the very high rate of mortality in this cluster of patients.
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1. INTRODUCTION

Acute poisonings represents a
complex public health problem in
many countries of the world (1-4).
Their epidemiology, being acci-
dental or intentional, varies among
countries and changes over time (2).
Deliberate self-poisoning (DSP) is
the most common method of sui-
cide attempt in developed countries,
the most common type of deliberate
self-harm and the third cause of in-
jury-related fatalities (3) It accounts
directly for 1% to 5% of medical ad-
missions to hospital (4) and about
95% of poisonings (5). Pesticides and
envenomations constitute a substan-
tial rate of poisoned patients in de-
veloping countries as compared to

prescription/recreational drugs in
the developed world (5).

Keeping information about acute
poisonings updated is essential for
the efficient use of resources, how-
ever, even in the countries where
intoxications are reportable ill-
nesses, this is related with the frag-
mented nature of case registration
and reporting systems (6). While
toxicants and their health impacts
are countless, the specific, effective
measures directed against the par-
ticular offending substance can be
used to treat only a small minori-
ty of patients. Thus, the knowledge
of the clinical features of poisoning
through a systematic assessment
permits early recognition and hos-
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pitalization of high-risk and critically ill poisoned pa-
tients (7). In this regard, poison information centers are
cost-effective, especially among the patients admitted to
hospital with less severe poisonings, since they can help
with therapeutic decision-making and planning (6). In
Albania, regardless the lack of studies and the scarcity
of toxicological surveillance mechanisms, poisonings
and deaths related to them are common. The aim of
this study is to reveal the reasons for ICU admission of
acute poisoned patients, the main factors influencing the
course and outcome of patients in relation with clinical
approaches applied and available resources and infra-
structure of treatment.

2. MATERIALS AND METHODS

This is a retrospective descriptive review of intensive
care unit patients. The study population consists of 118
patients admitted to ICU between January 1%, 2012 and
December 31%, 2013. Patients were identified by using
discharge diagnose codes ICD-9 (E 960-989.9) from
hospital release registries, ED registers and patients re-
cords. According to the release diagnoses we tried to
divide the cluster in eight groups. We considered tree
variable groups: hosts characteristics (age, sex, residen-
cy pre-morbid status) data regarding aetiology and di-
agnosis, clinical assessment, laboratory investigation, if
available, the results of any toxicology investigations or
other imagery examinations, treatment data, time since
exposure, severity, complications, length of hospital stay
(LOS), critical care outcome and circumstances of expo-
sures. Data analysis was carried out by using descriptive
and inferential statistical methods: Frequency, percent-
age, mean and standard deviation (SD). A p-value of less
than 0.05 was considered statistically significant. The
only exclusions were patients under 14 years old, epi-
sodes where the poisoning considered chronic or related
to alcohol or drug abuse, as well as patients who arrived
dead to the ED.

3. RESULTS

Total amount of 5848 patients were presented at the
medical ED, exposed to different toxic substances. 19.7%
(1156) of patients were hospitalized, out of whom 10.2%
(118) were transferred to the ICU, 83% (98) directly from
ED. This number constituted only 9.2% of the total num-
ber of patients admitted to ICU with other critical ill-
nesses. From ICU treated patients 47.4% (56) were male
and 52.5% (62) female, with male/female ratio (0.9/1).The
mean age+(SD) 42.6 (17.16), (14-82), for male patients
47.3 (16.26) and for female patients 38 (18.05). The age
group 15-25 years old had the highest incidence with
25.4% of the total number of the patients, where 80%
were female (Table 1). According to residency location,
55.9% of patients came from urban zones and 44% from
rural ones. About 37.7% (44) of patients were transferred
from other hospitals or emergency teams. The rest,
about 62.3% (74) of them, reached hospital transferred
by family members, police, bystanders or friends. The
elapsed time from toxic exposure to treatment initiation
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Age Males Females Total Rate
Range number

<15 1 1 0.84%
15-24 6 24 30 25.4%
25-34 9 12 21 17.7%
35-44 15 7 22 18.6%
45-54 8 6 14 11.8%
55-64 16 7 23 19.4%
>65 2 5 7 5.9%
Total 56(47.4%)  62(52.5%) 118 100%

Table 1. Division of patients according to age group

had varied from >2 hour to <6 hour, where 44% arrived
to hospital in less than 4 hours.

The general management approach adopted at ED ar-
rival was based on physiological abnormalities, resusci-
tation and risk assessment. Although not consistently
evidenced, the system used for severity grading in ED
presentation was Poisoning Severity Score (PSS) system
introduced by Persson et al (15). Thus, 10.2% (118) of
suspected or verified acute poisoned patients were argu-

2013 2014 Gender Total
M F M F M F No %

AlP" acute poisoning 16 20 12 15 28 35 63 533

Diagnosis

OP**acute poisoning 7 9 5 6 12 15 27 228
Drug overdoses 4 4 2 7 6 11 17 144
Alcohol intoxication 3 1 4 4 3.3
Unidentified coma 2 1 2 1 3 2.5
Insecticide(Cu2S0O4) 1 1 2 2 1.6
Snake bite 1 1 1 0.8
Spider bite 1 1 1 0.8
Nr./% 33 34 23 28 56 62 118 100

Table 2. Division according to diagnosis, age and gender

ably suffering moderate to severe poisoning and 83% of
whom almost instantly were transferred to close ICU
with severe poisonings. The time frame of patients trans-
fer from ED to ICU had varied from immediately to less
than one hour. In most of cases (70.8 %) in poisoning acts
only one toxic agent was used, while in cases of phar-
maceutical drugs overdoses more than one toxic agent
was often used. The main route of exposure in 91.5% of
patients was oral ingestion. And most of poisoning acts
were committed in household environment.

Diagnosis was mainly based in the history of exposure
acquired from the patient and any other involved per-
sons, as well as on the suspected agents, the presumable
quantity, time elapsed and other circumstantial evidenc-
es. In 39% (46) of cases, mainly in AIP, OP or other cases
of acute poisonings, it was required the toxicological lab-
oratory examination of biological samples. Positive lab-
oratory results were confirmed in 23.6% of cases. In 12%
of patients there were used bedside analytic tests (mostly

Source of report Number(%)
Patient 30
Relatives 58
Friends/Police 12

Other 4

None 14

Table 3. Source of information on cause poison exposure
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Intent Male Female Number Demographic & Clinical Profile N=118
Accidental 5 3 8 Age M(SD)y 42,6 (17.16)
Attempted suicide 22 23 45 Gender(M/F) 56/62
Suicide 26 32 58 Age-group(15-24) M/F 6/24
Unknown 3 4 7 Cause of Poisoning(Accidental/suicide/

8/103/7
Total 56 62 118 unknown)

Table 4. Classification according to intent of exposure

substances of abuse), mainly in comatose patients, but
their diagnostic value was not straightforward. Data on
prior health status of patients were not consistently evi-
denced on patients’ files. In about 20.3% (24) of patients,
there was information on mental health problems, main-
ly depressive and other affective disorders. According
to circumstances and motivation for toxic exposures,
there were notes where, in 87.2% of them, the subjects
were self-poisoned in attempts for suicide, out of which
49.1% had committed suicide. The male: female ratio was
0.8:1. In 6.7% of cases, the exposure was accidental and
in 5.9% of cases there were no confirmed notes (Table
3). There were no cases involving homicide poisoning. In
2013 there were registered 70 (56.7%) patients, whereas
in 2014, 48 (43.2%) of the total number of patients. The
rate male: female was 0.97:1 in 2013 and 0.82:1 in 2014
and in total 0.9:1 Table 5 presents the main etiological
factors related to treatment outcome. Aluminum Phos-
phide (A1P) with 53.3% followed by agrochemicals with
22.8%, drug overdoses 14.4% were the main etiological
causes of poisonings. Regarding the doses of toxic agents
used, though not precisely, tablets were swallowed in the
cases of AIP where dose varied from 0.5gm to 9gm. This

Male Female
Diagnosis Number (%)
Survived Deceased Survived Deceased
* -
AlP* acute poi 6 22 8 27 63(53.3%)
soning
ok
OP™ acute 9 5 9 4 27(22.8%)
poisoning
Drug overdoses 4 1 1 1 17(15.2%)
Alcghol intoxi- 3 1 4(3.3%)
cation
Unidentified 2 1 3(2.5%)
coma
Insecticide (Cu- o
2504) 1 1 2(1.6%)
Snake bite 1 1(0.8%)
0y
Spider bite ! 1(0.8%)
Number (%) 25(22%) 31(25.4%) 29(24.5%) 33(27.1%) 118(100%)

Table 5. Patients outcome according to suspected
diagnosis. *Aluminum Phosphide; **Organophosphates

was also reachable in cases of pharmaceutical overdoses.
The treatment delivered in ED was mainly symptomatic
and supportive, based on vital signs’ stabilization, oxy-
gen, ECQG registration, fluid and electrolyte resuscitation,
vasopressors and inotrope use. Specific measures such
as antidotes (atropine, 100% oxygen, bicarbonate, Mag-
nesium sulfate) were used in 29.5% of cases. The only
decontamination technique used was gastric lavage ap-
plied in only 6.7% of patients. Since active carbon had
not been available in the country’s market it was not
neither used as a single dose, nor as a multiple one. The
ICU treatment was also supportive and symptomatic.
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Time of presentation after toxic exposition
(>2h/2-4h/<6h)
Route of exposure(oral/dermal /unknown) 108 /4/6

34/52/32

Glasgow coma score at admission 12.4 £3.6
Length of ICU stay(d) M(SD) 2.73(0.96)

ICU mortality %(M/F/T) 26.2/28/54.2%
CFR*AIP % 77.7%

CFR OP % 33.3%
Mechanical Ventilation Required(%) 31.4%

Table 6. The Core Demographic and Clinical Data *CFR:
Case Fatality Ratio

It was based mainly on vasopressors and inotropes, IV
liquids, electrolytes, bicarbonate, magnesium, antacids
and PPI and cortisones administrations. Close vital signs
monitoring, EKG, and bedside imaging examinations,
ultrasonography, chest x-ray graph in 13.5%, head CT in
5.9% of cases and 2.5% IMR (head, thorax) were also per-
formed for guiding treatment as well for ruling out other
pathologies. Intubation and mechanical ventilation for
airway protection, hypoventilation, or hypoxemia were
required in 31.4% of patients. Hemodynamic instability,
cardiogenic or vascular shock as well as heart rhythm
and conduction disturbances were registered in 52.5%
of patients, by dominating the clinical scenarios in this
group of patients. The EKG registrations revealed rate
and rhythm changes in about 28.3% of patients and myo-
cardial fibrillation. Myocardial ischemic changes were
present also in 18.6% of patients. Cardiogenic pulmonary
edema was mostly registered in acute AIP poisoned pa-
tients caused by complex path physiologic mechanisms
involving myocardium and vascular system, yet to be
fully explained. Electrolytic and acid-basic disturbances
associated with acidosis, and electrolyte disbalance were
evidenced in 58% of patients cluster. Decreased con-
sciences or coma, on average + SD(12.4 £3.6) as a direct
effect of toxic agents or as a complication were registered
in 51% of patients. Among invasive procedures applied
were central veins catheterization and PCV measure-
ments. The only specific antidotes used in ICU were at-
ropine, Magnesium sulphate, and sodium bicarbonate
and oxygen. The main ICU complications were trache-
al stricture consisting in 1.7%, bacterial pneumonias in
3.3%, and neuropathies with 0.8%. The direct cause of
death in 62% of patients, was multi organ failure, with
cardiac and vascular shock, accompanied by respiratory
and renal failure mainly in AIP poisonings and in organic
phosphorus (OP) poisonings. Deep coma with cerebral
edema and hydro electrolytic and acid basic disorders,
were also evidenced in this case series. Length of ICU
stay was 2.73 (0.96), it was longer in OP poisonings with
4.08 (2.56) days and shorter in the AIP poisoning patients
with 2.06 (3.01) days (Table 6). The cluster mortality rate
was 54.2% with a male: female ratio of 1:1.06. The main
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poisoning agent was AIP with 53.3% (63) of this cluster of
patients and 41.5% of deaths list (group CFR 77.7%). OP
pesticides were the second most important toxic agents
involved with 22.8% of ICU poisoned patients and 14%
of total deaths (group CFR 50%). Drug overdoses with
15.2% and 3.1% of deaths whereas CFR was 6.2%. Al-
cohol intoxications, unidentified coma and insecticides
with snake and spider bite closed the lists of toxicants
involved in acute critically ill poisonings. There was a
slight difference according to average age and mortality
rate among male and female population, which require
more in depth analysis.

4. DISCUSSION

In this retrospective study we presented a demograph-
ic, etiologic and clinical profile of acute poisoning pa-
tients treated in ICU, mostly of whom intentionally were
exposed with a variety of highly lethal toxicants followed
by a striking high mortality rate, presenting so a "suicide
cluster” About 47.4% were male as in previous studies
(8, 9). The age group 15-25 years old had the highest in-
cidence with 25.4% of the total number of the patients,
where 80% were female. In almost the same proportion
was the age distribution in studies of Clark et al (1). In
our study, about 55.9% of patients come from urban
zones and 44% from rural ones similar with other stud-
ies (10). About 60% of study subjects lived in rural areas
in the report of Sharma et al (11). According to Daly et
a (12) acute poisoning is a dynamic medical illness that
represents an acute exacerbation of a chronic underlying
psychosocial disorder. In this context, the majority of the
subjects enrolled in this study, namely 87.2%, attempted
suicide whereas 56.3% of them committed. There were
no cases involving homicidal poisoning. The victims of
suicide are a heterogenic population regarding suicide
methods, psychiatric diagnoses, age, and socio-econom-
ic context, which represent a series of possible influences
over suicide mortality. In this report it was difficult how-
ever, to evaluate the personal and socio-cultural contrib-
utory factors for selfpoisoning acts, so, the reason why
the victims of this study chose self-poisoning with differ-
ent toxicants over other suicide means, requires further
analysis. The main route of exposure, with 91.5% of this
group of patients was oral poison ingestion, in the mean-
time in 5% of poisoning cases the information was miss-
ing. Regarding the place of poisoning, the information
existed for 82% of patients and they occurred at home.
Home was the place where 84.9% of accidents occurred
following the report of Mucci et al (8). Considering that
62.3% of patients in this study were referred by family
members, police or friends mainly implied that post tox-
ic exposures, general and specific measures offered, were
inadequate or missing. Even in hospital or ED trans-
ferred patients, the level and quality of delivered care,
albeit not consistently evidenced, greatly varied from
simple measures to advanced cardiac and respiratory life
support in few cases. Liisanantti et al (13) reported that
most of the deaths from acute drug poisoning occurred
outside the hospital environment, and the proportion of
patients treated by ambulance services or solely on emer-
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gency departments varied, depending on the area, from
20%-80%. Concerning this fact, it was difficult however
in this study to get insight on the pre-hospital morbidity
and mortality of acute poisoning patients. About 19.7%
patients searching help for suspected or verified acute
poisonings were admitted to hospital, 10.2% of whom in
ICU . Clark et al (1) found that self-poisoning accounts
for about 4% of admissions to ICU. Intensive care was
required for 3.7-40% of patients hospitalized due to drug
poisoning and the highest rates of intensive care are in
the Nordic countries, with the highest rate, 40%, in Oslo,
Norway (13). The rate of poisoned patients that require
ICU treatment varied from 3% to 15.7% (1).

Alapat et al (14) reported that the management of tox-
icity in critical care requires significant effort by the cli-
nician to recognize and rapidly evaluate patients in order
that focused therapies may be instituted. Although in this
cluster of patients the basis for the discerning the criti-
cally ill poisoned patients was Poisoning Severity Score
(PSS), Persson et al (15), the decision taking for ICU
transfer was further facilitated by multidisciplinary team
consultations (mainly clinical toxicologists, intensivists
and other emergency medicine physicians). Based on
this approach about 83% of patients since their presenta-
tion to ED were considered severely or moderately poi-
soned and were transferred to ICU in less than one hour.
Mégarbane et al (16) reported that poisoning should be
considered as severe if life-threatening symptoms occur,
the patient has been exposed to a large amount of toxi-
cant requiring a close monitoring and the patient is more
vulnerable (co-morbidities, elderly or infants). Howev-
er the relationship between the level of abnormality in
physiological values and the associated increase in risk
is generally not linear and scoring systems are designed
to describe severity of illness and probability of death in
groups of patients, not individual patients. The diagno-
sis of acute poisoning in this report was based on clin-
ical approach. In 11.8% of patients, the history was not
conclusive. In this group of patients, the toxicology lab-
oratory investigations were required in many individual
cases, but the clinical utility was minimal owing to scarce
quantity probes available, lack of communication and
protocols. Urine bedside drug screens in our study were
carried in 12% of patients. These screens were necessary
in the evaluation of the 10% of patients from whom an-
amneses could not be obtained and in the patients with
suicidal drug use from whom the anamneses were un-
reliable (12). The release diagnoses, as with risk for bias
were based on ICD-9 classification. We made the classi-
fication of the etiological agents in eight groups (Table
4), where agrochemicals represented 76.2% of all toxic
agents responsible for critically ill poisoned patients
such as AIP and OP, that mostly determined the mor-
bidity and mortality of ICU patients. Among the various
causes of poisonings, pesticides are the most common
cause of self-poisoning worldwide with the proportion
ranging from 4% in the European region to over 50% in
the Western Pacific region. Our country, as part of the
European region, in this report certainly represented an
exception. Quite different were the results in reports (17)
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where in accidental or deliberate poisoning exposures
the commonly used agents were psychotropic medical
drugs. Benzodiazepine, alcohol, tricyclic antidepres-
sants, and carbon monoxide were the four most com-
mon poisons encountered, whereas caustic agents and
household products were the prevalent causes of intox-
ications. Although prompt administration of activated
charcoal and improved pre-hospital care may improve
outcomes, these important measures lacked in our study.
Only after arrival in ED or ICU, the gastric lavage was
applied in 6.7% of cases. Use of active carbon or other
decontamination techniques, as well as their extracorpo-
real elimination or neutralization were almost anecdotic.
Gastric lavage and activated charcoal was administered
to 50.7% patients in the report of Koylu et al (18), and it
was carried out in 31.5% of patients whereas hemodial-
ysis and hemoperfusion were performed in 2.1% of the
patients (13). The report of Exiara et al (10) reported that
antidote were administrated in 32.7% of patients, where-
as Miiller et al (6) reported that as a consequence of re-
cent improvements in symptom oriented intensive care
medicine, the use of certain antidotes that carry the risk
of severe complications must be re-evaluated.

Length of ICU stay was longer in OP poisonings with
4.08 (2.56) days and shorter in the AIP poisoning patients
with 2.06 (3.01) days (Table 6). This was in an average of
3.5 days; with 85% of the victims passing away during the
firsttwenty-fourhours.Intubationand mechanicalventila-
tion for airway protection, hypoventilation, or hypoxemia
with different regimes was required in 31.4% of patients,
meantime, the rate of mechanical ventilation require-
ment varied from 4.4%-79.5% of ICU patients (1, 8, 10).
The main poisoning agent were AIP involved in 53.3%
of patients and 76.5% of deaths list with a CFR 77.7%.
The majority of deaths were caused also by AIP (11). OP
pesticides were the second most important agent with
22.8% of ICU poisoned patients and 14% of total deaths
and CFR 50%. Both chemical groups in this study, such
as AIP and different types of OP agents had caused the
majority of morbidity (76.2%) and mortality (90.6%) in
this two-year-period. OP pesticide were also responsi-
ble for the majority of deaths in most cases, particularly
those from rural areas (11). In the study of Avsarogullari
et al (8) it was reported that the majority of acute poi-
soning cases (68%) pharmaceutical drugs were involved,
but pesticides with 9.3 % of cases have caused 40% of
deaths. The high incidence of mortality encountered in
ICU patients is related with inherent lethality of toxic
agents involved, but it may also be related to sub-optimal
treatment and management. In our study we also found
that drug overdoses even in cases where there were used
poly- pharmacy caused only 3.1% of death toll and CFR
was 6.2%, in the meantime the CFR for AIP was 77.7%.

The hospital mortality rate of patients with acute drug
poisonings is reported to be 0.2—5.8%(8,10).- About 90.2
% of deaths in this study were caused by self poisoning
with agrochemicals such as AIP and OP. These findings
were similar with other author’s findings where these
toxic agents were mainly responsible for the morbidity
and mortality (11, 19). There was a slight female inci-
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dence in morbidity and mortality, but its role in treat-
ment outcome along with the place of residence and age
of patients require further evaluation if they ever had an
impact in treatment’s outcome. However, as other au-
thors have noted, age becomes a predictor of mortality
in cases of acute poisoning.

5. CONCLUSIONS

Severe clinical presentations associated with a very high
mortality were among others related to the free access for
highly lethal toxicants chosen (AIP OP and other agrochem-
icals). The lack of a consistent poison information and scarce
or insufficient use of specific antidotes and necessary resources
had played an important role as well. The reduction of these
preventable loses in human life requires a proper and further
strategy for suicide prevention and more effective management
of highly lethal agrochemicals through strict control and better
legislation.
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