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ABSTRACT

Introduction: In Brazil, envenomation by bee sting is a public health problem due to its
incidence in all regions of the country, as well as the severity of cases. Despite the medical
and sanitary importance, the literature on this topic in Brazil is scarce, in the Northeast
region. Objective: To describe the epidemiological characteristics of bee stings in Paraiba,
in the Northeast region of Brazil, from 2015 to 2019. Methods: The current study is a
descriptive and retrospective epidemiological investigation conducted through the
recovery of secondary data made available by the database from the Ministry of Health
Notification Information System. Results: A total of 1,151 cases were analyzed, and they
were reported during all the months of the period of the study and were more frequent in
the regions Agreste and Sertdo of the Paraiba. The victims were men aged 20 to 59 years.
Most individuals received medical assistance within 3 hours of the incident. The cases
were classified as mild and progressed to cure. Conclusion: In Paraiba, bee stings have
increased in recent years, especially in regions with a semi-arid climate. In addition, this
study provides data that may be used in the development of educational health actions to
promote the prevention and control of bee stings in this region.
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INTRODUCTION

Bees of European origin were introduced in Brazil during the colonial period. In
1956, for scientific purposes, queen bees of African origin were brought to Brazil.
Accidentally, some of these bees escaped into the environment and started successive
mating with the local European bees. The mating spawned hybrid bees popularly known
as the Africanized bee'. This hybrid bee has become well-adapted to the floristic and cli-
matic conditions of the American Continent. This enabled the conquering of a substan-
tial portion of the territory, reaching 400 to 500 km per year?. They arrived in Colombia
in 1980, Mexico in 1986, and in the United States of America in 1990,

In comparison to bees that originated in Europe, the Africanized bee has a more in-
tense defensive behavior, it is more resistant to diseases and attacks by predators®. In
addition, it has a high capacity for reproduction, adaptation, and migratory behavior®.
Africanized bee chases the threat longer and farther, and inject a greater amount of

venom compared to other bee species. It is a better honey producer than the European
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bee, which encourages their breeding and management for bee-
keeping®. Because of these characteristics, the Africanized bee
has been responsible for the increase in envenoming and deaths,
making the bee stings a public health problem in Brazil and other
countries in America®®.

The envenoming and deaths caused by bee stings have increased
in Brazil in recent years. According to the Brazilian Ministry of
Health, this condition increased from 1,440 cases in 2000 to 20,725
in 2018, totaling 159,520 cases. Deaths increased from 3 in 2000 to
58 in 2018, with a total of 466 deaths in this period®. The clinical
manifestations induced by the bee stings depend on the sensitiv-
ity of the victim to the venom and the number of stings®. In the
case of one or a few stings, the clinical picture can vary from local
inflammation to a strong allergic reaction, which can result in ana-
phylactic shock. In massive bee accidents caused by multiple stings,
a severe systemic toxic manifestation can also occur and often lead
to death”®. The massive bee envenoming and the lack of a specific
antivenom represent a higher risk for public health®'°.

There are three different clinical manifestations induced by
bee stings that require treatment, namely, 1) a few stings on a
non-sensitized person; 2) one or more stings on a hypersensitive
person; 3) massive bee envenoming by multiple stings®*”. For the
treatment of toxic manifestations caused by one or a few stings,
it is recommended to remove the stingers and to use cold com-
presses and analgesics for pain relief*”. In cases of massive bee
envenoming, antihistamines and anti-inflammatory, and system-
ic corticosteroids are used to treat the extensive edema. In cases
where intravascular hemolysis, rhabdomyolysis, acute tubular
necrosis, and respiratory and cardiovascular collapse occur, ap-
propriate treatment should be established as soon as possible®’.
The treatment of allergic reactions varies according to the severity
of the manifestations exhibited by victims and they are treated in
the same way as other anaphylactic reactions®”.

In 2018, the Northeast region was responsible for the highest
number and incidence of envenoming and deaths caused by bee
stings in Brazil". Despite its medical importance, the epidemio-
logical profile of the bee sting cases in the state of Paraiba is not
yet conclusively determined. In addition, little is known about the
characteristics of the populations most affected by this kind of in-
jury and in which regions and municipalities it occurs most fre-
quently. In this sense, the present study aimed to describe the epi-
demiological characteristics of bee stings in Paraiba, Northeastern
Brazil, from 2015 to 2019.

METHODS

Study Design
This is a descriptive epidemiological study of cases of bee stings
in the state of Paraiba, Brazil, from 2015 to 2019. A retrospective
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investigation of secondary epidemiological data was conducted,
namely, year, month, sex, age group, severity, the time elapsed
from the sting to medical care, and evolution of the cases. These
data were collected, in June/2020, using the TABNET application,
a generic tabulator developed by the Informatics Department
of the Unified Health System (DATASUS), which provides in-
formation from the Unified Health System databases'>. The op-
tions were selected, respectively, on the platform’s website of
“Access to Information,” “Information of Health (TABNET)
“Epidemiological and Morbidity”, “Notified Diseases and Illnesses
- 2007 onwards (SINAN)”, “Accident by Venomous Animals”, be-
ing chosen the state of Paraiba. Then, the rows and columns were
filled in according to the variables considered and every year of
the analyzed period from 2015 to 2019. For the description of the
results, simple measures of absolute and relative distribution were
used. To calculate the average incidence coeflicients, the arithme-
tic mean of the respective annual coefficients was used.

The spatial distribution of cases was determined using the
ArcGIS 10.5 software (ESRI, USA) with estimates concerning the
average incidence in each municipality. Through the proportion
of cases, divided by the population of the State of Paraiba, we have
obtained the incidence rate estimated for every 100,000 inhabit-
ants. The spatial interpolation of the incidence of bee stings was
performed using the inverse distance weighting method. For this
analysis, the power value used was 2, the research area was defined
with a radius of 30.15, and smoothing of 0.2 was used. No bar-
riers were required®. Population and demographic information
were collected, in June/2020, from the database of the Instituto
Brasileiro de Geografia e Estatistica (IBGE)™.

This study was developed following the norms of Resolution
466/2012 by the National Council for Ethics in Research
(CONEP), which advises that if the research involves only sec-
ondary data in the public domain, without identifying the partici-
pants, approval from the System of the Committee on Ethics in

Research from CONEP is not required.

Study Area

The Paraiba is one of the states in the Northeast region of Brazil,
it is between the parallels 6° 02’ 12” and 8° 19° 18” S, and between
the meridians 34° 45 54” and 38° 45” 45" W. To the north, it is
limited by the state of the Rio Grande do Norte; to the east, by
the Atlantic Ocean; to the west, by the state of the Ceard; and to
the south, by the state of the Pernambuco. The state of Paraiba
consists of 223 municipalities, and occupies an area of 56 469.778
km?, with a population of 3,766,528 inhabitants and demographic
density'* of about 66.7 inhabitants/km®.

The climate of the Paraiba is hot climate, with elevated tempera-
tures throughout the year, varying according to the local relief and
vegetation. The capital, Jodo Pessoa, is located in the coastal region.
Paraiba has a humid tropical climate in coastal areas. The summer
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is hot and humid, with temperatures '* that can vary between 24°C
and 31°C. The rainy season is irregular and it occurs frequently be-
tween April and July, with an average annual rainfall of 1,600 mm.
However, in the interior portion of the state, the semi-arid climate
predominates, characterized by low humidity, with temperatures
between 27°C and 31°C, reaching up to 41°C in extended periods
of drought. The rains are scarce and irregular, with rainfall below

700 mm per year'>'¢,

RESULTS

A total of 1,151 cases of bee stings were reported in Paraiba,
from 2015 to 2019, reaching an average of 230 cases per year and
19.18 cases per month. The average incidence rates per 100,000
inhabitants were 3.15; 2.73; 4.22; 8.15; 12.29 cases from 2015 to
2019, respectively. Figure 1 shows the annual and monthly tem-
poral distribution of bee stings in Paraiba, from 2015 to 2019.
There was a gradual increase in the number of cases, from 119
in 2015 to 463 in 2019. The cases were distributed in all months
of the year, most frequently in the months of September (n=145;
12.6%), August (n=116; 10%), July (n=112; 9.7%), and October
(n=112;9.7%), followed by a decrease in November (n=83; 7.2%),
December (n=76; 5.8%), January (n=73; 6.3%) and February
(n=80; 7.0%).

Concerning the spatial distribution, the incidence rates of the
cases were irregularly distributed in 37 municipalities, and the
values varied between 0 and 585.16 cases/100,000 inhabitants
(Figure 2). The regions of Agreste and Sertdo of Paraiba pre-
sented the most significant rates. The municipalities with the
highest incidence of cases per 100,000 inhabitants were: Catolé
do Rocha (587.16), Santa Luzia (409.57), Piancé (314.44), Picui
(308.66), Agua Branca (253.61), Juru (210.82) and Itaporanga
(198.50) (Figure 2).

Table 1 shows the distribution of bee stings in Paraiba, from
2015 to 2019, according to sex, age group, the time elapsed from
the accident to medical care, severity, and progression. The cases

occurred more frequently in male individuals (n=712; 61.8%),

aged between 20 and 39 years (n=508; 44.1%), followed by age
groups between 40 and 59 years (n=231; 20.1%) and between 15
and 19 years (n=116; 10.1%). Most victims received medical care
within 1 hour after the accident (n=395; 34.3%), followed by those
who received medical care between 1 and 3 hours after the sting
(n=266;23.1%). Regarding the severity, the cases were classified as
mild (n=881; 76.5%), moderate (n=113; 9.8%), and severe (n=10;
0.9%). The cases evolved to cure more frequently (n=917; 79.7%)
and 1 case of death was reported.

DISCUSSION

The current study shows an increase in bee stings in Paraiba,
from 2015 to 2019. In this period, the number of cases increased
from 119 to 463, totaling 1,151 with an average of 230 cases per
year. Bee stings occur every month, which may be monitored and
controlled throughout the year. The spatial distribution showed
that cases were reported in 31 municipalities, most frequently in
central and western Paraiba. The highest incidence was reported
in the northwest region, in the municipalities of Catolé do Rocha,
Santa Luzia, Piancé, Picui, Agua Branca, Juru, and Itaporanga.
Importantly, Marques et al.'” reported a high incidence of bee
stings in the southwestern region of the state of Rio Grande do
Norte. These two regions are located in the semi-arid area of the
Northeast region (Agreste and Sertdo), where the hot and dry cli-
mate prevails for about 7 to 8 months. Under these conditions,
bees are more active and can seek better survival conditions, in
which the distance from predators and the availability of food and
water are more adequate'®". The greater movement of bees may
contribute to the high incidence of envenoming in these regions.

The distribution of cases in the municipalities of Catolé do
Rocha, Santa Luzia, and Picui in the state of Paraiba has a spatial
relationship with accidents in the southwestern municipalities of
the state of Rio Grande do Norte, namely Parelhas, Acari, Riacho
de Santana, Caraubas, Cerro Cor4, Pau dos Ferros and Patu. This
data suggests that these regions form, in the Northeast of Brazil,

an extensive risk area for this type of envenoming. A considerable
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Figure 1 (A and B): Temporal distribution of the bee stings in Paraiba, Brazil, from 2015 to 2019.
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Figure 2: Spatial distribution of the bee stings in Paraiba, Brazil, from 2015 to 2019
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Table 1: Distribution of the bee stings in Paraiba, from 2015 to
2019, according to sex, age group, the time elapsed from the sting
to medical care, severity, and progression

(Gender | _N_| %

Female 437 38.0
Male 712 61.8
Unknown 2 0.2
Total 1,151 100
Victims Age(years) | N | %
<1 20 17
1-4 56 4.9
5-9 66 5.7
10-14 66 5.7
15-19 116 10.1
20-39 508 441
40-59 231 20.1
60-64 24 2.1
65-69 20 1.7
70-79 33 2.9
> 80 11 10.0
Total 1,151 100
 Time from sting until medical care (hours) | N | %
0-1 395 34.3
1-3 266 23.1
3-6 67 5.8
6-12 32 2.8
12-12 64 5.6
24 and + 99 8.6
Unknown 228 19.8
Total 1,151 100
[Severity | N | %
Mild 881 76.5
Moderate 113 9.8
Severe 10 0.9
Unknown 147 12.8
Total 1,151 100
[Progression | N _| %
Cure 917 79.7
Deaths 1 0.1
Unknown 233 20.2
Total 1,151 100

number of cases was also observed in Campina Grande, this may
partly be explained by the fact that this municipality has several
medical reference centers that often assist individuals living in
small municipalities, especially those with less than 25,000 inhab-
itants or that are further away from large urban centers. The find-
ings of this study, on the spatial distribution of the incidents, may
be used by public health agents of the Paraiba to develop sanitary
actions at alocal and/or regional level, aiming at preventively con-
trolling envenoming and improving the care of the victims. Also,
the budget may be managed with greater security, reducing and/
or avoiding losses.

The difference in cases between male (62%) and female (38%)
individuals shows that men are more exposed to the risk of enven-
oming than women. This result agrees with epidemiological stud-
ies conducted in the Northeast region, in which the percentage

https://doi.org/10.7322/abcshs.2021083.1816

of men affected by bee stings has reached values similar to those
of the present study'”?. That may be due to the work activities
performed by men, namely, civil construction, transportation, ag-
riculture, and tending to livestock®. In Paraiba, most honey pro-
duction is concentrated in the region of the municipality of Catolé
do Rocha. It has been reported that in this region beekeeping is an
activity practiced mostly by men?'. It was a reported association
between sex (male and female) and the type of venomous animals
in the state of the Ceard, showing that there was a higher risk of
snakebites and bee stings in males than in females®.

Regarding the victims’ age, most of them were between 20 and
59 years old (64.2%), suggesting that the economically active pop-
ulation is the most affected by this type of incident. This study
also shows a considerable proportion of cases (28.1%) involving
children and adolescents (0 to 19 years old), which agrees with
studies carried out in the states of Ceard® and Santa Catarina?.
In the state of the Rio Grande do Norte, it was demonstrated that
children and adolescents are at greater risk of progressing to a se-
vere condition and/or death'. This fact may be partially explained
by the greater amount of venom in the blood about the body mass,
part of the body affected by the sting, the sensitivity of the victim
to the venom, greater permeability of the blood-brain barrier, and
the immune system still in formation*?*. In municipalities with
the highest incidence of cases, health professionals should receive
specific training for the medical care of children and adolescents.

The victims received more often medical assistance up to 3
hours after the sting (57.4%), suggesting that the population may
be aware of the importance of the immediate search for medical
care if they are stung by bees. Moreover, the instant manifesta-
tion of acute pain at the site of the sting is a crucial indicator of
this behavior, besides the fact that the cases may have happened
close to a medical care unit. The time elapsed from the sting
to the medical care observed in the present study agrees with
other epidemiological studies conducted in the states of Ceara®
and Rio Grande do Norte'”. Most cases exhibited mild sever-
ity (76.5%), while few cases were classified as moderate (9.8%)
and severe (0.9%). The predominance of cases that progressed
to cure (79.7%) is also in line with epidemiological studies con-
ducted in other regions of Brazil'**.

Despite the notification of only one case of death, a bee sting is
still a concern, as it can often be a case of a medical emergency.
Since underreporting is a reality in Brazil®, the dwindling number
of moderate and severe cases may not represent the real magni-
tude of the incidents. The underreporting of cases involving bee
stings has been reported by several studies**>*. The recording of
information about bee stings can present deficiencies due to in-
correct identification and categorization of these insects in both
the category “Bee” and in the category “Others”, used to include,
among others, wasps, and ants. In addition, the medical records
do not address whether the envenoming is caused by a single sting
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or multiple stings. It is important to create a new category in the
medical records to register the distinction between allergic reac-
tions and toxic effects by massive bee envenoming to assess the
case in more detail. The current study was based on a secondary
source of epidemiological data recorded by different health pro-
fessionals, thus allowing for different interpretations of medical
records, affecting the veracity of the information. However, this
study may improve the understanding of the epidemiological
characteristics of the bee stings in Paraiba and it also may be use-
ful to identify the conditions that increase the risk of envenoming.
It also provides findings that may be used in the development of
educational health actions to promote the prevention and control

of bee stings in this region.

In conclusion, bee stings have increased in Paraiba, indicating
that are urgently needed health actions to reduce the number of
envenoming. The cases occur in all months of the year, in the re-
gions of Agreste and Sertio, suggesting that these regions form an
area of greater risk for bee stings. There is a predominance of in-
cidents among young adult men, but the number of cases among
children is high also. The progression of the cases is often favor-
able and the lethality rate is low. Further studies in this region are
needed to investigate the circumstances in which the bee stings
occur, their clinical manifestations, and the outcome of cases.
Also, an investigation of the species community structure of those
bees existing in the Northeast region is necessary to better under-

stand the species involved in this type of incident.
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