
INTRODUCTION

Acute poisonings may occur via various routes (oral, parente-
ral, inhalational, transdermal) with various substances (drugs, pes-
ticides, corrosives, alcohol, toxic gases, food, plant or animal ori-
gin) and with various causes (suicidal, accidental, and criminal)1. 
Features of acute poisonings may vary according to the geograp-
hic, cultural, and socioeconomic parameters of societies and may 
differ with age and gender2-5. Close follow-up of epidemiologi-
cal data on acute poisonings not only improves the management 
of acute poisonings but also contributes to the planning of a better 
public health response and preventive strategies6,7. The sharp dec-
line in the suicide rate observed after the reduction of the number 
of paracetamol tablets per commercial box in the UK was a good 
example of such a response7.

Uludağ University Medical Faculty Hospital is located in Bur-
sa, a major metropolitan city in the South Marmara region of Tur-
key, and it serves as a tertiary care center for a population of about 
2,200,000 people with the surrounding cities. The aim of this study 
was to gather demographic features and details of the poisoning in 
adult victims of poisoning admitted to the ED of Uludağ Hospital 
and to compare our results with those in the literature from diffe-
rent regions of Turkey and other countries8.

MaTeRIals aND MeThODs

Patients aged 15 or above admitted to the ED of Uludağ Hos-
pital with acute poisoning within the 1 year period between June 
1, 2002, and May 31, 2003, were included in the study. Data were 
obtained from retrospective evaluation of patients’ records. Toxic 
substances were grouped as follows: drugs, pesticides (insectici-
des, rodenticides, organophosphates, carbamates etc.), toxic gases 
(carbon monoxide (CO), liquid petroleum gas (LPG)), corrosive 
substances, alcohol (ethyl alcohol, methyl alcohol), food (mush-
rooms and others), animal origin (snake, scorpion and other bites 
and envenomations), and others (inhalational injuries due to vola-
tile substances and unidentified intoxications). Demographic fe-
atures of the patients such as age and gender, data on intoxicati-
on and clinical course such as types of toxic substances, whether 
it was a suicide attempt, time interval between poisoning and ED 
admittance, admission time interval, ED length of stay, hospitali-
zation, intubation, and mortality rates were recorded.   

Statistical analyses were done with SPSS 13.0 for Windows. 
Pearson’s chi square, Fischer’s exact chi square, and binominal 
tests were used in the comparison of categorical variables. Groups 
were compared with Mann-Whitney U test according to the dist-
ribution pattern of variables. A p value less than 0.05 was accep-
ted as statistically significant. Values were expressed as means ± 
standard deviation. 
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aBsTRaCT:
Purpose: The aim of this study was to define the epidemiological features 
such as age, sex, toxic substance, suicide, and mortality rates of the adult 
poisoning cases among patients admitted to the Emergency Department 
(ED) of Uludağ University Medical Faculty Hospital.
Materials and Methods: Records of acute adult poisoning cases at the 
ED within a one-year period (June 1, 2002 - May 31, 2003) were evalua-
ted retrospectively. Data were compared to those of similar studies from 
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tances: drugs (47.4%), pesticides (10.7%), toxic gases (10%), corrosives 
(6.5%), alcohol (3.5%), food (15.8%), toxic substances of animal origin 
(3.0%), and others (3.0%). In all, 29.8% of the patients were admitted to 
hospital, 22.3% were transferred to other hospitals, and 47.9% were disc-
harged from the ED, and the overall mortality rate was 1.2%. In additi-
on, 54.9% of the poisonings were suicide attempts and within this gro-
up the women to men ratio was 2.2 and the most common toxic substan-
ce was a drug (85.2%).
Conclusion: Our results were similar to those of previous studies from 
this country as acute poisonings are more common in women and youn-
ger ages, most of them were suicide attempts, and the mortality rate was 
low. Our transfer rate was high and this may necessitate the organization 
of short-term observation of these patients.
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ACİL SERVİSE BAŞVURAN ERİŞKİN AKUT ZEHİRLENME  
OLGULARININ ANALİZİ
ÖZ:
amaç: Bu çalısmada Uludağ Üniversitesi Tıp Fakültesi Hastanesi acil 
servisine basvuran erişkin akut zehirlenmeli hastalardaki yaş, cinsiyet 
özellikleri, toksik madde türleri, intihar girişimi ve mortalite oranları hak-
kında epidemiyolojik bilgilerin edinilmesi amaçlandı.
Gereç ve Yöntem: 1.6.2002 ile 31.5.2003 tarihleri arasındaki 1 yıllık sü-
rede acil servise basvuran akut zehirlenmeli hastaların dosyaları retros-
pektif olarak incelendi. Veriler ülkemizdeki ve dünyadaki benzer çalışma-
ların sonuçları ile karsılaştırıldı.
Bulgular: Bu süre içinde acil servise başvuran 21934 hastanın 430’unda 
(%1,96) akut zehirlenme vardı. Bu hastaların 259’u (%60,2) kadın, 171’i 
(%39,8) erkek ve ortalama yaş:29,9, maruz kalınan toksik maddeler ve 
oranları; ilaçlar:%47,4, pestisidler:%10,7, toksik gazlar:%10,0, koroziv 
madde: %6,5, alkol:%3,5, gıda:%15,8, hayvansal kaynaklı:%3,0 ve di-
ğerleri:%3,0 idi. Hastaların %29,8’i yatırılmış, %22,3’ü başka hastane-
lere sevkedilmiş, %47,9’u ise acil servisten taburcu edilmiş ve mortalite 
oranı %1,2 idi. Zehirlenmelerin %54,9’u intihar amaçlı olup bu hastalarda 
kadın/erkek oranı: 2,2, en sık alınan toksik madde türü ilaçlardı (%85,2).
sonuç: Akut zehirlenmelerin kadınlarda ve genç yaşlarda daha sık görül-
mesi, ilaçların en sık neden olan toksik madde türü olması, zehirlenmele-
rin çoğunun intihar amaçlı olması ve mortalite oranının düşüklüğü ülke-
mizdeki diğer çalışmaların sonuçları ile benzer bulunmustur. Diğer hasta-
nelere sevk oranımız daha yüksek olup bu durum hastanemizde bu hasta-
ların kısa süreli izlemi için uygun organizasyonun yapılmasını gerektirir.
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ResUlTs 

Within the 1-year study period 430 (1.96%) of 21,934 
adult patients admitted to our ED were found to have acu-
te poisoning. Mean age of the patients was 29.9 ± 13.3 (28.0 
± 12.0 for women and 32.7 ± 14.6 for men), median age was 
26, and age range was 15 to 81. The mean age of women was 
significantly lower than that of men (p<0.05). Basic epidemi-
ological features of the patients are given in Table 1. Distri-
bution of age and gender according to toxic substance type is 
shown in Table 2. Distribution of ED admission, hospitaliza-
tion, and mortality rates in respect to toxic substance types is 
shown in Table 3.

Table1. Epidemiologic features of acute poisoning patients

                                       Number of patients (%)

Gender
              -Women                         259  (60.2%)
              -Men                              171  (39.8%)
age groups
              -15-24                            187  (43.5%)
              -25-34                            111  (25.8%)
              -35-44                              59  (13.7%)
              -45-54                              41  (9.5%)
              -≥ 55                                32  (7.4%)
seasonal distribution
              -Winter                          105  (24.4%)
              -Spring                             82  (19.1%)
              -Summer                        133  (30.9%)
              -Autumn                        110  (25.6%)
Poisoning - admittance time interval
              -< 2  hours                       76  (17.7%)
              -2-6 hours                      283  (65.8%)
              -≥ 6 hours                        71  (16.5%)
admission time interval
              -08:00-16:00                 109  (25.3%)
              -16:00-24:00                 177  (41.2%)
              -24:00-08:00                 144  (33.5%)
eD length of stay
              -< 2  hours                     122  (28.4%)
              -2-6 hours                      246  (57.2%)
              -≥ 6 hours                        62  (14.4%)
Route of poisoning
              -Oral                              360  (83.7%)                                      
              -Inhalational                    57  (13.3%)
              -Skin                                13  (3.0%)
Cause of Poisoning
              -Suicidal                        236  (54.9%)
              -Accidental                    194  (45.1%)
Type of toxic substance
              -Drugs                           204  (47.4%)  
              -Pesticides                       46  (10.7%)
              -Toxic gases                    43  (10.0%)
              -Corrosives                      28  (6.5%)
              -Alcohol                          15  (3.5%)
              -Food                               68  (15.8%)
              -Animal origin                 13  (3.0%)
              -Others                             13  (3.0%)
Interventions performed
              -Gastric lavage               171  (39.7%)
              -Activated charcoal        142  (33%)
              -Antidote                          34  (7.9%)
              -Hemodialysis                    2  (0.4%)
              -Intubation                        21  (4.8%)
              -Mechanical ventilation    19  (4.4%)

Acute poisonings were more common in women (women 
to men ratio: 1.5), in the age group of 15-24 years, and du-
ring summer. The most common time interval for ED admit-
tance was 16:00 to 24:00. The most common route of poiso-
ning was oral and the majority of the cases were suicide at-
tempts. Furthermore, 43.5% of the patients were under 25 ye-
ars of age, 61.4% were under 30 years of age, and 69.3% were 
under 35 years of age. The mean time interval between poi-
soning and ED admission was 227 ± 120 min (range: 30-950 
min, median: 210 min) and 83.5% of the patients were admit-
ted to the ED within the first 6 h of poisoning. Furthermore, 
167 (38.8%) of the patients had been transferred from anot-
her center. Mean length of ED stay was 205 ± 162 min (ran-
ge: 30-1020 min, median: 150 min) and 85.6% of the patients 
left the ED within 6 h. The most common type of poisoning 
was with drugs.

Table 2.  Distribution of toxic substance type according to age and gender

Table 3. Patient outcomes with respect to type of toxic substance

Toxic 
sub-
stance

Num-
ber of 
pa-
tients

hospital-
ized

Trans-
ferred

Discharged Death

Drugs   204  7 (37.7%) 55 (27.0%)  72 (35.3%)   -

Pesti-
cides

    46  22 47.8%) 10 (21.7%)   14 (30.4%)   1 (2.2%)

Toxic 
Gases

    43   9 (20.9%)   4 (9.3%)  30 (69.8%)   2 (4.7%)

Corro-
sives

    28  9 (32.1%)   9 (32.1%)  10 (35.7%)   1 (3.6%)

alcohol     15    2 13.3%)   4 (26.7%)    9 (60.0%)   -

Food     68   7 (10.3%)   5 (7.4%)  56 (82.3%)   1 (1.5%)

animal 
origin 

    13     1 (7.7%)   3 (23.1%)    9 (69.2%)   -

Others     13   1 (7.7%)   6 (46.1%)    6 (46.1%)   -

Total   430 128 
(29.8%)

96 (22.3%) 206 (47.9%)  5 (1.2%)

Statistically significant differences were observed as po-
isoning with drugs was more common among women whi-
le poisoning with alcohol was more common among men 
(p<0.05). There was no other gender difference among the ot-
her poisoning categories. Mean age and median age were lo-
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wer among patients poisoned with drugs and alcohol (p<0.05).

The highest hospitalization rate was seen in poisoning 
with pesticides. No patients died in the ED; however, 5 pati-
ents died during their follow up at hospital. Ninety-nine pati-
ents were hospitalized in the reanimation intensive care unit 
(ICU), and 11 in the psychiatry, 8 in the gastroenterology, 4 
in the nephrology, 3 in the infectious diseases, 2 in the pulmo-
nary medicine, and 1 in the general surgery clinics. No statis-
tically significant difference was detected in mortality among 
different toxic substances.

Eighty-two patients (19.1%) had some degree of altered 
consciousness according to the Glasgow Coma Score (GCS). 
The GCS was ≤8 in 21 patients and between 9 and 14 in 61 
patients. The remaining 348 patients were fully awake (GCS 
= 15).

The most common type of acute poisoning was with drugs 
(47.4%); 125 (61.3%) of the patients had taken one drug and 
79 (39.7%) had taken multiple drugs. Antidotes (N-acetyl 
cysteine and flumazenile) were given to 16 (7.9%) of the pa-
tients. Six (2.9%) patients required mechanical ventilation. 
There was no mortality among the patients poisoned with 
drugs. The toxic drug taken could not be ascertained in 23 
(11.2%) of the patients. Commonly taken drug groups were 
antidepressants (n=55, 30.3%), analgesics (n=43, 23.7%), se-
datives (n=21, 11.6%), cardiovascular drugs (n=15, 8.2%), an-
tiepileptics (n=13, 7.1%), antibiotics (n=12, 6.6%), and an-
tipsychotics (n=12, 6.6%). Moreover, 201 (98.5%) of the pati-
ents had taken drugs with suicidal intentions, and of these 147 
(73.1%) women and 54 (26.9%) were men and the women to 
men ratio was2,7.

Forty-six patients were admitted with poisonings due to 
pesticides. Twenty-seven (58.7%) of these patients were po-
isoned with organophosphates (oral ingestion in 23 and in-
halation in 4 patients). Twenty-four (52.2%) of the patients 
had taken pesticides with suicidal intention and 13 of them 
were women. Eighteen patients with organophosphate poiso-
ning were administered antidotes (atropine and pralidoxim). 
Seven (15.2%) patients required mechanical ventilation and 1 
patient died in the ICU. 

Forty-three patients were admitted due to poisoning with 
toxic gases. Forty-two of these patients (9.8% of all acute poi-
sonings) suffered CO intoxication and 1 patient attempted sui-
cide by LPG intoxication. Five (11.6%) of the CO intoxicated 
patients required mechanical ventilation and 2 of them died 
in the ICU.

Twenty-eight patients were admitted due to corrosive 
substance ingestion. Seven (25%) of them had ingested cor-
rosives with suicidal intention. Four of them were women and 
3 were men. One patient required mechanical ventilation, and 
subsequently died during the clinical course in the general sur-
gery ICU.

Fifteen patients were admitted due to excessive alcohol in-
take. Two of the patients had ingested methyl alcohol and re-
maining 13 patients had drunk ethyl alcohol. Three patients 

had consumed alcohol with the intention of suicide. Two pati-
ents with methyl alcohol intoxication were hospitalized and 1 
of them required hemodialysis. There was no mortality among 
the alcohol intoxication patients.

Sixty-eight (15.8%) patients were diagnosed with food po-
isoning. Nineteen of them had been poisoned with mushro-
oms. Seven of the food poisoning patients, 6 of which were 
mushroom poisonings, were hospitalized. One patient with 
mushroom poisoning died in the gastroenterology clinic.

Thirteen patients were admitted due to animal origin poi-
sonings (4 snake bites, 4 scorpion stings, and 5 insect bites). 
One of the patients who suffered a snake bite was hospitali-
zed and none died.

Ten patients were admitted due to volatile substance inha-
lation (2 thinner, 1 glue (Bally), 2 dye, 2 ammonia water, and 
3 bleach). One patient was admitted with herbal intoxication 
and 2 patients’ source of intoxication was unidentified. One of 
the 13 patients who were categorized as others was hospitali-
zed and none died.

Two hundred thirty-six (54.9%) patients had taken toxic 
substances with the purpose of suicide. Of these, 201 (85.2%) 
had taken drugs, 24 (10.2%) pesticides, 7 (3.0%) corrosives, 
and 3 (1.3%) alcohol, and 1 (0.4%) had inhaled LPG. More-
over, 163 (69.1%) of the patients were women and the wo-
men to men ratio was 2.2. The mean age of these patients was 
26.3±10.6, median age was 23, and range was 15-81. Prior 
psychiatric disorders were diagnosed in 36 (15.2%) of these 
patients and 4 (1.7%) had attempted suicide previously. One 
hundred (42.4%) of the patients who had attempted suicide 
were hospitalized, 62 (26.3%) were transferred to other hospi-
tals, and the remaining 74 (31.4%) were discharged from the 
ED after an initial evaluation and treatment. 

DIsCUssION 

Acute poisonings are seen in an important group of ED pa-
tients and pleasingly many studies aiming to determine mor-
bidity and mortality trends of poisonings in Turkey have been 
published recently. Table 4 summarizes ED studies on acute 
poisonings from different cities in this country9-22. 

The percentage of adult acute poisonings in all ED ad-
missions is reported to be 0.5% to 2.4% in this country and 
0.18% to 2.1% in other countries4,9-25. In our study this rate 
was 1.96% and it was higher than the previous literature va-
lues. This may be explained by the location of our hospital in 
the area; it is the only tertiary care center with a poison control 
center in the South Marmara region, which makes it a referral 
center for acute poisonings. In fact, an important proportion of 
the patients included in our study (38.8%) had been transfer-
red to our hospital after initial management.

Acute poisonings were more common in women (55.9%-
78%) and the most common cause of poisonings was drugs 
in all studies from this country9,22. Studies from Oman, Sri 
Lanka, India, and South Africa reported a higher prevalence 
among men (52%-71.8%) and the most common cause of po-
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isoning was alcohol in Finland and Spain, pesticides in Sri Lanka and India, and traditional remedies in South Africa23-24-26-29. 
This may be related to differences in the cultural, socioeconomic, and geographic features of the countries. In western countri-
es, the rate of intentional self-poisoning with alcohol and illicit drugs is relatively high compared to that in underdeveloped co-
untries.

Table 4. Epidemiologic studies on adult acute poisonings from Turkey

Region City Date (period) Number  of  
patients 

eD admis- sions
(%)

Women / men  ratio
Mean age   

(women / men)          
poisonings with rugs (%) suicides (%)

North 
west 

İstanbul9 2001  (1 year)   284    2.4% 73/27 27      69.3%    72%

Bursa10 1996-2001
(5 years)

  1818  1.57% 63/37 27/31      59.6% ?

Bursa (Our 
study)

2002-2003
(1 year)

    430  1.96% 60.2/39.8 28/32.7      47.4% 54.9%

West Aydın11 2000-2003
(4 years)

    156    0.5% 60.2/39.8 27.3/31.5      32.7% 34.6%

Manisa12x 1999-2004 
(5 years)

    341       ? 62.8/37.2 10-20      59.8% 74.5%

İzmir13x 1989-1990
(2 years)

    252  0.84% 57.5/42.5 17+      41.5% 55.4%y

south
 

Adana14 1997-2002  
(6 years)

  2229    1.6% 67.5/32.5 23.8/29.3         59%    76%

Adana15 2004 
(1 year)

   491    2.4% 67.6/32.4 24.4/27.1         71%    87%

Mersin16x 2002-2004  
(2 years)

    195  0.97% 55.9/44.1 17-25       55.4% 50.3%

Central Ankara17 1997-1998  
(1 year)

    228    0.7% 75/25 24.6/27.3       75.8% 78.9%

Ankara18 1998-2002 
(50 months)

  1098  0.81% 78/22 26           ?    97%

Sivas19 2004-2005 
(1 year)

    220       ? 69/31 16-24          55% ?

east Elazığ20 2000-2001  
(1 year)

    262       2% 72.2/27.8 27.3/32.7           ? ?

south east Gaziantep21 2000-2001 
(2 years)

    179     0.7% 64.8/35.2 27.5       62.5% 58.6%

Diyarbakır21 2000  
(1 years)

    170        ? 74.1/25.9 23.3       60.6% 63.5%

x:Study was conducted in all age groups.  y:Adult data extracted from the study

Studies from Turkey reported the common types of drugs 
ingested to be psychoactive drugs (17.5%-52%) (antidepres-
sants: 6%-51.6%, sedatives: 5.3%-11.6%, antipsychotics: 
2%-14.6%), analgesics (15.3%-47.9%) (paracetamol: 9.2%-
32.2%), cardiovascular drugs (4%-10.7%), antiepileptics 
(1.8%-7.7%), and antibiotics (1.8%-16%)9-22. In our study the 
most common types of drugs were psychoactive drugs (48.5%) 
and analgesics (23.7%).

There are differences among different regions of Turkey in 
terms of frequency of exposure to toxic substances other than 
drugs. Studies from metropolitan cities such as Ankara and Is-
tanbul reported poisoning with pesticides to be as low as 0.5%-
1.06%, while in studies from rural areas such as Adana, Mer-
sin, and Diyarbakır, where farming and insecticide use are very 
common, poisoning with pesticides was reported to be as high 
as 16.5%-34.7%9,14-18,22. Similarly, CO intoxication was re-
ported to be more frequent (6.9%-17.6%) in cities such as An-

kara, Istanbul, Bursa, Sivas, and Gaziantep, where winters are 
relatively cold and stove use is high; on the other hand, studies 
from cities with warmer climates, such as Adana and Mersin, 
reported CO poisoning rates of 1%-1,8%9,10,14,17,19,21. Like-
wise, worldwide studies from warm climate countries such as 
Oman, Sri Lanka, India, and South Africa have not mentioned 
CO poisonings23,26-28. 

The hospitalization rate for acute poisonings was repor-
ted to be between 30.8% and 98.3%9,11-22. In our study and a 
previous study from our ED, an admission rate of 29.8% and 
21.5%, respectively, was reported10. The transfer rate of pati-
ents to another hospital was the highest in our study (22.3%). 
The reason for this difference may be related to hospitals’ ED 
policies. Most acute poisoning cases require hospital observa-
tion for 24-48 h. Our ED policy does not permit patients to be 
observed for more than 24 h. As the reanimation ICU has a li-
mited capacity and our hospital does not have a general medi-
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cine ward that could accept these patients our transfer rate was 
high. An organizational change in our hospital may decrease 
the transfer load of these patients.

Poison control center data from the United States showed 
that, of every 147 patients exposed to poison, 59 (40.1%) were 
admitted to the ED, 13 (8.8% of total 22% of ED admissions) 
were hospitalized, and 1 (0.6% of total and 1.7% of ED ad-
missions) died30. Mortality rates between 0% and 3.9% have 
been reported from Turkey and in our study the mortality rate 
was 1.2%9-22.

The rate of suicide attempts among all acute poisonings 
was reported to be between 54.4% and 97% in this country, 
with the exception of a study from Aydın, which reported this 
rate as 34.6% with a high rate of animal origin poisonings 
(26.3%)9-11,13-15,17,18,21,22. This rate was reported as 42% and 
77.7% in studies from Oman and Spain, respectively24,26. Our 
rate was 54.9%.

Comparison of our results with previous 5-year study from 
our ED revealed that percentage of poisoning with drugs had 
decreased from 59.6% to 47.4%10. The percentage of pestici-
de poisonings increased from 3.2% to 10.7% and the percen-
tage of other poisonings decreased from 9.8% to 3%. These 
changes may be the result of the inclusion of rodenticide poi-
sonings in “the others” group in the previous study and in “the 
pesticides” group in our study. Our results not only suggest a 
tendency toward a lower rate of drug poisonings but also an 
increase in ingestion of antidepressants for suicidal purpose 
(from 18.7% to 30.3%). The reason for this increase in anti-
depressant poisonings may be the recent rise in the use of an-
tidepressants and ease of access to antidepressants, since they 
can be bought without prescription.

There may be some limitations in comparing the results of 
epidemiological studies. In Turkey there is no consensus on 
the classification of toxic substances for studies on acute po-
isonings. The main controversies in classification involve the 
inclusion of rodenticides in either “the pesticides” or “the ot-
her poisonings” group, animal origin poisonings are not inclu-
ded in some studies and are included in “the other poisonings” 
in some, food poisonings other than mushroom are not inclu-
ded in some studies, and finally some studies did not report 
the results of children and adult patients separately9,22. Furt-
hermore, it is not sufficient just to compare the results as ra-
tes and ratios. Comparisons with respect to poisoning rates per 
population and regions and studies may be more useful.

In conclusion, our results are similar to those of previous 
studies from this country in terms of rate of acute poisonings 
on general ED patient load, as poisonings are more common 
in women and younger ages, drugs are the most common type 
of poisonings, suicidal poisonings are common, and morta-
lity is low. A tendency toward a lower rate of drug poisonings 
and an increase in ingestion of antidepressants with suicidal 
purpose was observed in our unit when compared to a previ-
ous study. The most important difference from other studies 
from this country was our high transfer rate. This is a result 
of our hospital’s ED policy. Our suggestion is standardizati-

on of data forms in all EDs countrywide and collection, analy-
sis, and publication of these data by the Ministry of Health and 
Poison Control Centers, which may improve the management 
quality of poisonings and may help in the development of a 
national poisoning policy.  
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