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Abstract OBJECTIVES: To analyze the number and trends in calls to the Toxicological 
Information Center (TIC) concerning pharmaceutical poisoning retrospectively 
during the past 15 years and to compare selected characteristics of the poisonings.
DESIGN: Inquiries arising from drug poisonings in the years 1997–2012 were 
extracted and evaluated from the Czech database recording the consultations 
of TIC specialists. In addition, their cause, severity and dose evaluation (data 
electronically collected after 2005) were compared in the years 2005–2012 using 
standard statistical methods.
RESULTS: During 15 years total 152,649 calls due to all types of potentially 
toxic agents were recorded in the TIC database. Central nervous system (CNS) 
affecting drugs represented 39.8% of calls due to all pharmaceutical poisonings. 
The proportion of adults was 72.2% and women comprised 64.4% of all patients. 
Whereas the number of calls caused by poisoning with tricyclic antidepressants 
(TCAs) and barbiturates decreased (by 366.7% and 340%, respectively), the calls 
due to selective serotonin reuptake inhibitors (SSRIs) and benzodiazepines over-
dose increased (by 1347.4% and 359.8%). The dose of CNS affecting drugs in 
2005–2012 was considered lethal in 14.6% of the inquiries due to barbiturates 
and 8.6% due to TCAs, but only in 1.6% calls due to SSRIs and 0.5% of benzo-
diazepines. The highest percentage of medications errors was found during the 
treatment with barbiturates (16.4%).
CONCLUSIONS: The current drugs prescription with improved safety profiles 
brings the beneficial effect of lowering the severity of poisonings and better prog-
nosis of intoxications as observed in the TIC statistics.
 

Abbreviations:
CNS  - central nervous system
OA  - other antidepressants
SSRIs  - selective serotonin reuptake inhibitors
TCAs  - tricyclic antidepressants
TIC  - Toxicological Information Center
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INTRODUCTION

The Toxicological Information Center (TIC) is the 
only toxicology unit of its kind situated in the Czech 
Republic where the population is over 10 million. The 
TIC provides health care personnel and laypersons with 
medical information concerning the toxicity of a broad 
range of substances (drugs, food supplements, chemi-
cals), household products, plants, mushrooms, snake 
venoms, etc. and recommends the treatment of acute 
poisonings. Each phone call is registered in a specially 
designed database so that these calls may be used after-
wards for further follow-up.

The aim of this report is to analyze the trends in the 
calls to the TIC over the past 15 years concerning poi-
soning due to central nervous system (CNS) affecting 
drugs in terms of the numbers of drug overdoses and 
by using characteristics such as prognosis, dose sever-
ity and reason for exposure based on the information 
obtained from the call inquirers.

Antidepressants appear in the top list of substance 
categories associated with reported fatalities – 103,041 
cases in 2010 and 107,528 cases in 2011 were reported 
in the USA alone (Bronstein et al. 2011; Bronstein et 
al. 2012). The studies of relative mortality from over-
dose of antidepressants have shown that the number 
of deaths per million prescriptions have been lower for 
selective serotonin reuptake inhibitors (SSRIs) than for 
tricyclic antidepressants (TCAs) (Whyte et al. 2003). 
TCAs remain a very common cause of fatal pharmaceu-
tical poisoning as a result of their cardiovascular toxic-
ity manifested by electrocardiography abnormalities, 
hypotension and dysrhythmias on one side, and CNS 
toxicity causing coma and convulsions on the other 
(Bateman et al. 2005; Thanacoody & Thomas 2005). 
However, the situation is more complex as there are 
wide differences not only between the classes of anti-
depressants, but within classes, as well (Henry 1997; 
Hawton et al. 2010; Manakova & Hubickova 2011; 
Horacek et al. 2012).

Although it is undeniable that benzodiazepines show 
a much better safety profile than obsolete barbiturates 
and some studies even revealed their positive effect in 
terms of reducing toxicity if co-ingested with TCAs 
(Eizadi-Mood et al. 2012), there is evidence that alpra-
zolam and other benzodiazepines may induce suicidal 
behavior (Montgomery et al. 1989).

MATERIALS AND METHODS

Data concerning CNS affecting drugs have been 
extracted from the database of the TIC for the years 
1997 through 2012, i.e. dataset of electronic forms 
filled in by the toxicologists during each phone call of 
a healthcare specialist or a lay person. Recorded infor-
mation includes the patient’s and the medical facil-
ity’s identification data, time of exposure, patient’s age, 
gender, toxic agent, route of exposure, dose, symptoms, 

severity, reason of exposure and, finally, the treatment 
recommended or elimination method to be used. The 
total number of inquiries and their trends during 
these years have been studied and compared among 
the groups of CNS affecting pharmaceuticals. After 
2005, more detailed characteristics of the cases (such 
as reason of poisoning/evaluation/ and prognosis) 
were introduced in the database of the TIC specialists. 
Therefore, these additional parameters were compared 
in the years 2005–2012.

A readily identifiable subset of calls concerning poi-
sonings due to CNS affecting drugs was selected. From 
the initial dataset, only those intoxications that were 
caused by a single toxic agent (i.e. monopoisonings) 
were involved in our study. If the patients were exposed 
to multiple drugs, these reports were excluded. 

Severity of the symptoms was classified according to 
the Poisoning Severity Score (Persson et al. 1998). In 
addition, the severity and frequency of poisonings with 
TCAs was assessed and compared to SSRIs and other 
antidepressants (OA) including noradrenergic and 
specific serotonergic antidepressants, serotonin antago-
nists reuptake inhibitors, selective serotonin reuptake 
enhancers, serotonin and noradrenalin reuptake inhibi-
tors and benzodiazepines based on the evaluations of 
TIC specialists.

Statistical methods

The basic statistical characteristics were calculated 
using simple statistical tests and modules from MS 
Excel 2010 software (Microsoft, Czech Republic). For 
the calculation of confidence intervals, Student’s t-test 
was used. 

RESULTS

Within the period of fifteen years, a total of 152,649 
calls due to all types of potentially toxic agents were 
recorded in the TIC database.

Drugs affecting the CNS represented the biggest 
group (39.8%) of calls due to all pharmaceutical poison-
ings followed by drugs affecting the respiratory system 
(13.7%), drugs affecting the alimentary tract and 
metabolism (13.1%) and drugs affecting the musculo-
skeletal system (10%). A total of 7,680 inquiries related 
to CNS affecting drugs (monopoisonings) were used 
for further evaluation. Ingestion was the most frequent 
route of exposure. The proportion of adults was 72.2% 
and women prevailed in the calls (64.4%).

The reasons of exposure are presented in Figure 1. As 
can be seen, suicidal attempts were the main reason of 
overdose with CNS affecting drugs. There were no sig-
nificant differences within the groups of drugs regard-
ing the reason of exposure, except medication errors. 
Among the groups of CNS affecting drugs studied, 
barbiturates exhibited the highest percentage of medi-
cation errors caused by both professionals (9.1%) and 
lay persons (7.3%) compared to all other drugs. Both 
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in the medication errors of healthcare personnel with 
barbiturates (p≤0.05), and in the medication error by 
layman a significantly higher frequency compared with 
the medication errors with other psychoactive pharma-
ceuticals was seen (p≤0.05). 

Medication errors by professionals and patients 
(lay persons) using SSRIs occurred in 0.3% and 4.5%, 
respectively; in benzodiazepines 4.3% and 0.5%, 
respectively, and only 2.2% of recorded TCA cases were 
caused by treatment errors (lay persons and health pro-
fessionals). However, most adverse drug reactions were 
found due to TCAs (p≤0.05).

In the past 15 years a substantial decrease in the 
number of calls due to poisoning with TCAs and bar-
biturates was recorded. On the other hand the number 
of calls due to SSRIs and OA overdose increased from 
1997 through 2012 as shown in Figure 2. Trends in the 
number of calls due to four most common types of ben-
zodiazepines are presented in Figure 3.

Differences between the severity evaluations of the 
poisonings with CNS affecting drugs can be seen in 
Figure 4. The severity did not differ significantly among 

the groups excepting the benzodiazepines where the 
largest proportion of exposures (p≤0.05) was classi-
fied as non-toxic/minor toxic (Figure 4). The symp-
tom severity due to different classes of CNS affecting 
drugs is shown in Figure 5. The prognosis of poisonings 
caused by benzodiazepines was rather severe/severe 
in only 0.7% of calls and 2.5% in SSRIs, in contrast to 
15.8% in TCAs and 9.1% in barbiturates.

DISCUSSION

Sedatives, hypnotics, and antipsychotics are not only 
in the top six drug groups human are exposed to, as 
shown by TIC reports from the US, they are in the top 
two groups of drugs with the highest rate of exposure 
increase over the last 12 years (up to eight-fold for most 
of them, comparing to the numbers at the beginning 
of this time interval) (Bronstein et al. 2012). In this 
study, CNS affecting drugs were associated with the 
largest number of fatalities, as they represent the most 
common group of pharmaceuticals used to commit 
suicide, which was confirmed in the Czech popula-

Fig. 1. Reason of intoxication due to 
drugs affecting central nervous 
system registered by the specialists of 
Toxicological Information Center from 
2005 to 2012.

Fig. 2. Numbers of calls to the 
Toxicological Information Center 
concerning poisoning due to drugs 
affecting central nervous system in the 
years 1997 and 2012. Note: antidepres. 
- antidepressants, SSRIs (selective 
serotonin reuptake inhibitors), OA 
(other antidepressants).
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Fig. 3. Number of calls yearly due to four 
most common benzodiazepines from 
1997 to 2012.

Fig. 4. Dose severity evaluation in 
different types of central neural 
system affecting drugs (%). The 
severity did not differ significantly 
among the groups excepting the 
benzodiazepines where the largest 
proportion of exposures (p≤0.05) was 
classified as non-toxic/minor toxic 
(denoted by �). Note: TCAs (tricyclic 
antidepressants),SSRIs (selective 
serotonin reuptake inhibitors), OA 
(other antidepressants). The error bars 
correspond to the confidence intervals 
on significance level 0.05.

Fig. 5. Symptoms in different types 
of central neural system affecting 
drugs (%). Note: TCAs (tricyclic 
antidepressants), SSRIs (selective 
serotonin reuptake inhibitors), OA 
(other antidepressants). The error bars 
correspond to the confidence intervals 
on significance level 0.05.
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tion of adolescents, who committed suicide, where the 
proportion of CNS affecting pharmaceuticals reached 
39.0%, the dose was evaluated as toxic in 73.0% and 
severely toxic in 3.0% of the subjects (Zakharov et al. 
2013a; Zakharov et al. 2013b). Not only psychically ill 
adults, but also young subjects, including children, are 
involved. The latter usually do not use such medication 
but find these drugs easily accessible in the home medi-
cine cabinet.

In addition, CNS affecting drugs accounted for 
25.1% of all calls concerning medication errors and 
thereby became the most common drug class of unin-
tentional overdose by the patients, parents of the chil-
dren and even health care specialists (Zakharov et al. 
2012a; Zakharov et al. 2012b). Our study confirms a 
decrease in the TCAs and barbiturates exposures and 
therefore a positive trend in the spectrum of pharma-
ceuticals, dose severity and prognosis of the poisonings 
thanks to a professional trend to prescribe safer drugs 
with fewer side effects.

There have been numerous studies documenting a 
very low incidence of barbiturate poisoning compared 
to all other CNS affecting drugs (Nowers & Irish 1988; 
McGrath 1989). Nevertheless, current medical litera-
ture (Lynton 2007) still pays close attention to barbitu-
rates as if this class of drugs represents a major issue in 
current toxicology.

Poison control data are attractive as it serves as a 
valuable surveillance system reflecting current trends 
in drug use and poisonings, as seen in the example 
of the US studies published for almost three decades 
(Bronstein et al. 2011). The use of TIC specialist to doc-
ument calls presents an opportunity to specify details of 
drug poisoning within the data. However, the utility of 
the data has been questioned due to several limitations. 
First and foremost, physicians consult the TIC on a vol-
untary basis and the actual number of intoxications is 
therefore higher. Thus, beyond the absolute data, long-
term trends provide additional useful data. As can be 
seen from the US document, not only the proportions 
of pharmaceutical poisonings differ, but also trends in 
the treatment, charcoal or antidotes or extra corporal 
elimination methods of treatment may be evaluated. 
The availability of an antidote, such as flumazenil for 
benzodiazepines may surely improve the prognosis of 
poisoned patients.

CONCLUSION

This first report showing trends in poisonings due to 
CNS affecting drugs in Czech Republic in such a long 
period demonstrates that in the course of the past 15 
years, the number and proportion of CNS affecting 
drugs reported in the calls to the TIC have substan-
tially changed. The reduction in the number of calls 
due to barbiturate and TCAs poisonings reflects the 
use of pharmaceuticals with improved safety profiles 
and lower toxicity. Although some of the above men-

tioned older drugs are still being prescribed for their 
original indication and for a variety of other disorders 
(e.g. TCAs antidepressants are also used for neuro-
pathic pain, migraine, obsessive-compulsive disorder 
etc. (Brush & Aaron 2007), our findings concerning 
drug poisoning cases confirm the current trend in the 
preferential prescription of drugs with improved safety 
profile to those routinely prescribed in the past. In addi-
tion, we have shown that the TIC is able to effectively 
identify trends in poisoning in emergency departments 
and may serve as a useful part of any pharmaceutical 
surveillance system. However, additional tools to evalu-
ate poisonings should be used for drug monitoring to 
provide a more complex toxicovigilance system.

ACKNOWLEDGEMENTS

The authors would like to thank the Research Project 
of the Charles University P28/1LF/6, Project from OP 
Prague Competitiveness „Material and technical base 
for the research of diagnostics and therapy of civiliza-
tion and oncological diseases and their significant risk 
factors in the General University Hospital in Prague“, 
reg. no. CZ.2.16/3.1.00/24012, co-financed by Euro-
pean Regional Development Fund, and Mr. George 
Thompson for his linguistic assistance.

REFERENCES

1  Bateman DN (2005). Tricyclic antidepressant poisoning: cen-
tral nervous system effects and management. Toxicol Rev. 24: 
181–186.

2  Bronstein AC, Spyker DA, Cantilena LR Jr, Green JL, Rumack BH, 
Dart RC (2011). 2010 Annual report of the American association 
of poison control centers‘ national poison data system (NPDS): 
28th Annual Report. Clin Toxicol (Phila). 49: 910–941.

3  Bronstein AC, Spyker DA, Cantilena LR Jr, Rumack BH, Dart 
RC (2012). 2011 Annual report of the American association of 
poison control centers‘ national poison data system (NPDS): 
29th Annual Report. Clin Toxicol (Phila), 50: 911–1164.

4  Brush DE, Aaron CK (2007). Tricyclic and other cyclic antidepres-
sants. In: Shannon MW, Borron SW, Burns MJ (2007). Haddad and 
Winchester’s clinical management of poisoning and drug over-
dose. 4th ed. Saunders, Elsevier Inc. p. 537–545.

5  Eizadi-Mood N, Sabzghabaee AM, Saghaei M, Gheshlaghi F, 
Mohammad-Ebrahimi B (2012). Benzodiazepines co-ingestion 
in reducing tricyclic antidepressant toxicity. Med Arh. 66: 49–52.

6  Hawton K, Bergen H, Simkin S, Cooper J, Waters K, Gunnell D, 
Kapur N (2010). Toxicity of antidepressants: rates of suicide rela-
tive to prescribing and non-fatal overdose. Br J Psychiatry. 196: 
354–358.

7  Henry JA (1997). Epidemiology and relative toxicity of antide-
pressant drugs in overdose. Drug Saf. 16: 374–390.

8  Horacek J, Palenicek T, Malek J, Scigel V, Kurzova A, Hess L (2012). 
The influence of clonidine on oral ketamine-midazolam premed-
ication in intellectually disabled patients indicated for dental 
procedures: double-blind comparison of two sedation regimes. 
Neuroendocrinol Lett. 33: 380–384.

9  Lynton R (2007). Barbiturates. In: Shannon MW, Borron SW, Burns 
MJ, editors. Haddad and Winchester’s clinical management of 
poisoning and drug overdose. 4th ed. Saunders, Elsevier Inc, p. 
687–693.

10  Manakova E, Hubickova L (2011). Antidepressant drug exposure 
during pregnancy. CZ TIS small prospective study. Neuroendo-
crinol Lett. 32 : 53–56.



30 Copyright © 2013 Neuroendocrinology Letters ISSN 0172–780X • www.nel.edu

Michal Urban, Tomáš Navrátil, Daniela Pelclová

11  McGrath J (1989). A survey of deliberate self-poisoning. Med J. 
150: 317–324.

12  Montgomery SA, Baldwin D, Green M (1989). Why do amitripty-
line and dothiepin appear to be so dangerous in overdose? Acta 
Psychiatr Scand Suppl. 354: 47–53.

13  Nowers M, Irish M (1988). Trends in the reported rates of suicide 
by self-poisoning in the elderly. J R Coll Gen Pract. 38: 67–69.

14  Persson HE, Sjoberg GK, Haines JA, de Garbino JP (1998). Poison-
ing severity score. Grading of acute poisoning. J Toxicol Clin 
Toxicol. 36: 205–213.

15  Thanacoody HK, Thomas SH (2005). Tricyclic antidepressant poi-
soning: cardiovascular toxicity. Toxicol Rev. 24: 205–214.

16  Whyte IM, Dawson AH, Buckley NA (2003). Relative toxicity 
of venlafaxine and selective serotonin reuptake inhibitors in 
overdose compared to tricyclic antidepressants. Q J Med. 96: 
369–374.

17  Zakharov S, Navratil T, Pelclova D (2012a). Analysis of medica-
tion errors of health care providers on the basis of data from the 
Czech Toxicological Information Centre over an 11-year period 
(2000–2010). Basic Clin Pharmacol Toxicol. 110: 427–432.

18  Zakharov S, Tomas N, Pelclova D (2012b). Medication errors-an 
enduring problem for children and elderly patients. Ups J Med 
Sci. 117: 309–317.

19  Zakharov S, Navratil T, Pelclova D (2013a). Non-fatal suicidal 
self-poisonings in children and adolescents over a 5-year period 
(2007–2011). Basic Clin Pharmacol Toxicol. 112: 425–430. 

20  Zakharov S, Navratil T, Pelclova D (2013b). Suicide attempts by 
deliberate self-poisoning in children and adolescents. Psychiatry 
Res. 210(1): 302–307.


