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ABSTRACT

INTRODUCTION: Recently, there has been a rising interest in the cases of wild mushroom poisonings. There 
are relatively few publications dealing with the demographic aspects of the patients experiencing intoxica-
tions after wild mushroom consumption at regional level.

AIM: Our purpose was to retrospectively analyze some demographic characteristics of the patients with 
acute wild mushroom poisonings in the region of Varna, Bulgaria.

MATERIALS AND METHODS: We performed an epidemiological investigation of all consecutive patients 
with acute wild mushroom intoxications in the region of Varna hospitalized in the Clinic of Toxicology, Na-
val Hospital of Varna during the period between January 2005 and December 2022. There were a total of 672 
hospitalized patients, 330 males aged between three and 84 years and 342 females aged between four and 85 
years. We analyzed their annual dynamics during these 18 years and identified numerous gender and age 
differences in this contingent.

RESULTS: The number of the male, female and all the patients considerably diminished during the second 
nine-year period—from 191 down to 139, from 212 down to 130, and from 403 down to 269, respectively. 
The mean patients’ age was highest in 2016 and in 2015 and lowest in 2011 and in 2008. There were 33 cases 
with two family members, ten cases with three family members, three cases with four family members, and 
one case with five family members among the hospitalized patients in a total of 12 years. There were no le-
thal cases. 

CONCLUSION: There were considerable differences in terms of age and gender characteristics of the pa-
tients hospitalized for acute wild mushroom intoxications in the region of Varna during the period between 
2005 and 2022. 

Keywords: wild poisonous mushrooms, annual dynamics, gender and age differences, region of Varna, 
Bulgaria

INTRODUCTION
Wild and cultivated mushrooms are popular 

worldwide due to their rich nutritional and medic-
inal value. There are, however, numerous poisonous 
wild mushrooms, which have been garnering recent-
ly a rising scientific interest. 

Most wild mushroom poisonings occur in East-
ern Europe and in the conifer forests of Germany, 
Poland, and Finland (1). Between 1953 to 1962, there 
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intoxications in the region of Varna, Bulgaria, dur-
ing the period between January 1, 2015 and Decem-
ber 31, 2022.

MATERIALS AND METHODS
We performed an epidemiological investigation 

of all the consecutive patients with wild mushroom 
intoxications in the region of Varna hospitalized in 
the Clinic of Toxicology, Naval Hospital of Varna 
during the period between January 1, 2005 and De-
cember 31, 2022. We analyzed the annual dynamics 
of these hospitalizations according to patients’ gen-
der and age. 

RESULTS
There were a total of 672 patients, 330 males 

and 342 females. Males were aged between three and 
84 years and females were aged between four and 85 
years.

We established a considerable reduction in the 
number of the hospitalized male and female patients 
as well in the total number of patients during the en-
tire second nine-year period. This is evident from Ta-
ble 1 and Table 2.

The annual dynamics of all patients’ age during 
the 18-year period is demonstrated in Table 3. The 
mean patient age was highest in 2016 and in 2015 and 
lowest in 2011 and in 2008. There was a great range 
in terms of age in the studied group as seen from Ta-

were 138 documented poisonings with two fatalities 
in Poland. From 1994 to 2002, the Swedish poison 
center received 706 calls related to gyromitra mush-
rooms, with no fatalities. From 2001 to 2011, poi-
son centers in the USA received 82140 calls related 
to wild mushrooms 448 of which involved gyromi-
trin mushrooms. 

During the period from 2010 to 2020, accord-
ing to the Foodborne Disease Outbreak Surveillance 
System, there were a total of 10036 wild mushroom 
poisoning outbreaks in China resulting in 38676 
diseases and 788 deaths (2). These intoxications oc-
curred all over the country and their incidence rate 
was highest in the Southwest and Central China.

The results from a retrospective investigation 
at an emergency department in Bern, Switzerland, 
from January 2001 to October 2017, revealed a total 
of 51 wild mushroom poisonings (3). There were no 
fatalities.

Food poisoning caused by accidentally eat-
ing Chlorophyllum molybdites has become more fre-
quent in recent years in China (4). In 2019, there were 
55 food intoxication incidents caused by consuming 
this mushroom in China.

AIM
The aim of the present study was to retrospec-

tively analyze a series of demographic characteristics 
of the patients hospitalized for acute wild mushroom 

Year
Males Females Total 

n % n % n %*
2005 16 40.00 24 60.00 40 5.95
2006 40 56.34 31 43.66 71 10.57
2007 21 44.68 26 55.32 47 6.99
2008 33 49.25 34 50.75 67 9.97
2009 30 44.78 37 55.22 67 9.97
2010 14 42.42 19 57.58 33 4.91
2011 8 38.10 13 61.90 21 3.13
2012 17 56.67 13 43.33 30 4,46
2013 12 44.44 15 55.56 27 4.02
Total 191 47.39 212 62.61 403 100.00

* The total annual percentage is calculated towards the number of all the patients during the entire 18-year period.

Table 1. Annual dynamics of the number and relative share of males, females, and the total number patients in 
2005–2013.
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ble 3. This means that a many different age groups 
were affected.

There were a total of 47 cases with more than 
one family member among the patients hospitalized 
on the occasion of wild mushroom intoxication in a 

total of 12 years. In 2019, there was one family with 
five hospitalized members. The annual dynamics of 
the number and relative share of 46 hospitalized cas-
es with two or three family members during these 
years is shown in Table 4. The relative share of all 
hospitalized cases with more than one member from 
the same family was greatest in 2021 and in 2012 and 
lowest in 2022 and in 2015.

There were no lethal cases. 

DISCUSSION 
To our knowledge, this is the first longitudinal 

investigation of these demographic characteristics of 
patients with acute wild mushroom intoxications in 
Bulgaria.

There are several recent publications by for-
eign authors that are devoted to the demograph-
ic characteristics of patients with wild mushroom 
intoxications. 

According to the Healthcare Cost and Utiliza-
tion Project database, in 2016, 1328±100 emergency 
department visits and 100±22 hospitalizations were 
associated with accidental poisonous wild mush-
room ingestions in the USA (5). There were 832 male 
and 496 female patients. There was a prevalence of 
the patients aged between one and 17 years (548 cas-
es) and between 18 and 44 years (511 cases). There 
were 180 patients aged between 45 and 60 years.

Year
Males Females Total 

n % n % n %*
2014 30 62.50 18 37.50 48 7.14
2015 16 45.71 19 54.29 35 5.21
2016 9 40.91 13 59.09 22 3.27
2017 15 65.22 8 34.78 23 3.42 
2018 15 50.00 15 50.00 30 4.46
2019 18 54.55 15 45.45 33 4.91
2020 16 64.00 9 36.00 25 3.72
2021 15 42.86 20 57.14 35 5.21
2022 5 27.78 13 72.22 18 2.68
Total 139 51.67 130 48.33 269 100.00

* The total annual percentage is calculated towards the number of all the patients during the entire 18-year period.

Table 2. Annual dynamics of the number and relative share of males, females, and the total number of patients in 
2014–2022.

Year Mean SD Minimum Maximum
2005 47.07 14.57 18 78
2006 44.53 21.20 7 85
2007 44.62 17.88 12 85
2008 42.57 18.57 10 82
2009 49.16 19.24 7 80
2010 45.61 17.02 13 84
2011 39.05 16.37 15 73
2012 43.43 20.86 9 83
2013 47.48 17.76 13 78
2014 46.44 18.50 8 83
2015 50.51 17.50 20 74
2016 52.73 18.37 14 79
2017 49.22 16.22 22 78
2018 48.20 19.12 12 60
2019 48.88 20.23 3 84
2020 49.48 18.88 15 78
2021 47.83 21.66 4 82
2022 44.89 17.37 17 77

Table 3. Annual dynamics of patients’ age in 2005–2022 
(in years).
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The analysis of the National Poison Data Sys-
tem annual publications of wild mushroom intoxica-
tions from 1999 to 2016 in the USA identified 133700 
cases (7428 per year) of mushroom exposure, main-
ly by ingestion (6). The cases were usually uninten-
tional (83%; p<0.001), caused no or only minor harm 
(86%; p<0.001), and affected mainly children aged 
less than six years (62%; p<0.001). 

The retrospective analysis of data from the Is-
rael Poison Information Center in Rambam Health 
Care Campus, Haifa, during the period between 
2010 and 2021 revealed that only 4% of the cases of 
exposures to biological agents were caused by wild 
mushrooms (7). Males were statistically significant-
ly more affected than females (p<0.004). The rela-
tive shares of patients aged above 18 years and be-
low six years were greatest (41% and 39%, respective-
ly). In 2017–2021, there were 128 cases of raw wild 
mushroom consumption, mainly by children under 
six years of age.

Between January 2015 and December 2020, 44 
patients at a mean age of 20.13±15.39 years with wild 
mushroom poisoning were admitted to a tertiary 
care institute in North-Eastern India (8). There were 
23 males and 21 females. Seventeen patients were 
aged between 19 and 60 years, 15—between two and 
12 years, and 12—between 13 and 18 years. 

Among 193 patients with wild mushroom poi-
soning at a mean age of 43.1±16.2 years from March 
21, 2014 to March 21, 2018 in Kermanshah province, 
Western Iran, there were 99 males (51.30%) and 94 
females (48.70% of the cases) (9). Most patients were 
aged between 21 and 40 years (72 ones) and between 
41 and 60 years (68 ones).

In 2018, there was an outbreak of cyclopep-
tide-containing wild mushroom poisoning among 
283 patients in Kermanshah province, Western Iran 
(10). There were 143 males and 140 females. Some 133 
patients were aged between 20 and 39 years, 98 pa-
tients—between 40 and 59 years, 28 patients—be-
tween 13 and 19 years, and 24 patients were ≥60 years 
old.

During the period from 2015 to 2018, a total 
of 65 wild mushroom poisoning patients at a mean 
age of 35.68 years were hospitalized in Razi Hospi-
tal, Qaemshahr, Mazandaran, Iran (11). There were 
33 males and 32 females. Some 33 patients were ≤31 
years.  

The results from the retrospective study of 
8158 children with acute poisoning during the peri-
od from March 2010 to March 2020 in the Loghman 
Hakim Hospital in Tehran, Iran, registered a total of 
28 lethal cases, 19 boys and nine girls (12). Of them, 

Year
Two Members Three Members Four Members Total
n % n % n % n %

2005 5 12.50 0 0 0 0 5 12.50
2006 4 5.63 1 1.41 1 1.41 6 8.45
2007 2 4.25 2 4.25 0 0 4 8.51
2008 4 5.97 1 1.49 1 1.49 6 8.95
2012 2 6.67 2 6.67 0 0 4 13.34
2013 3 11.11 0 0 0 0 3 11.11
2014 3 6.25 1 2.08 0 0 4 8.33
2015 1 2.86 1 2.86 0 0 2 5.72
2017 3 13.04 0 0 0 0 3 13.04
2019 1 3.03 1 3.03 0 0 2 6.06
2021 4 11.43 1 2.86 1 2.86 6 17.15
2022 1 5.56 0 0 0 0 1 5.56
Total 33 4.91 10 1.49 3 0.45 46 7.00

Table 4. Annual dynamics of the total number and relative share of the cases with more than one member from the same 
family.
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there were two children deceased due to wild mush-
room consumption.

CONCLUSION
We could draw the conclusion that there are 

considerable differences in terms of the age and gen-
der characteristics of the patients hospitalized on the 
occasion of acute wild mushroom intoxications in 
the region of Varna during the period between 2005 
and 2022. This study represents a component of a 
comprehensive epidemiological and clinical research 
project on this topic.
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