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1. Introduction

in revised form 11 March 2009; accepted 13 March 2009

Summary The aim of this work was to conduct an epidemiological and clinical review of 1126
cases of envenoming by spider recorded in the national notifiable diseases information system
(SINAN) files of the Municipal Health Secretary of the Criciima region, Santa Catarina State,
Brazil from 1994 to 2006. This work presents a critical analysis carried out by the application
of the x? test, with different regional contextual parameters, including the incidence coeffi-
cient. Spider envenoming accounts for more than 50% of all cases recorded in the SINAN files
for poisonous animals and is the main cause of human envenomation in the Criciima region.
The majority of the spider bites (57.4%) were reported in the hottest months, from December
to May. The anatomic region that suffered the most bites was the hand. Nearly 50% of the acci-
dents were recorded in the group aged 20—49 years. The spiders most frequently involved in
accidents for all age groups were of the Loxosceles genus. Although the data collected lack fur-
ther epidemiological and, especially, clinical details, this does not affect the conclusions of the
study, which could be used in the planning of actions aimed at improving environmental health.
© 2009 Royal Society of Tropical Medicine and Hygiene. Published by Elsevier Ltd. All rights
reserved.

Southeast Asia, Africa and tropical America." In these coun-
tries, epidemiological studies regarding poisonous animals

the agents most often responsible for human poisoning in tion about other poisonous animals is available.?™> In Brazil,

accidents with poisonous animals are a leading cause of
human envenomation, exceeded only by poisoning through
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medication.®”
In 1986 there was a crisis in the production of antiven-
oms in Brazil; consequently the Ministry of Health created
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the National Program for the Control of Accidents due to
Poisonous Animals, under which the recording by hospitals
and health centres of accidents with snakes became oblig-
atory. However, only in 1988 were accidents with scorpions
and spiders included in the notification system.2

In Brazil, three genera of spider are considered of impor-
tance to medicine: Loxosceles, Phoneutria and Latrodectus.
However, other genera are involved in accidents, for exam-
ple, crab spiders of several genera and the Lycosa genus,
but have little importance for human envenoming. In south-
ern Brazil, in studies carried out in Parana State, accidents
involving spiders of the genus Loxosceles were more fre-
quent than those with other spiders. Andrade et al.’
described Loxosceles intermedia as the predominant species
in the urban regions of Parana and Santa Catarina State.

Epidemiological data are of considerable importance for
the implementation of education and prevention programs.
Prevention is a powerful tool for improving the quality of
life of the population through the manipulation of factors
that impact on human health.' Thus, the aim of this article
was to acquire knowledge regarding certain aspects of the
epidemiology and injuries resulting from spider bites in the
southern region of Santa Catarina State, Brazil.

2. Materials and methods

2.1. Studied area

The study area is located between the southern paral-
lels 25°57'41” and 29°23'55” and the western meridians
48°19'37” and 53°50'00” in the Atlantic forest. The cli-
mate is mesothermal, with temperatures ranging from 6
to 36°C, rainfall is distributed throughout the entire year
and totals 1200—1660 mm/year, and there are well-defined
seasons.'" 1?2 The region of study is composed of 11 munici-
palities (Icara, Lauro Miiller, Morro da Fumaca, Nova Veneza,
Sideropolis, Urussanga, Forquilhinha, Cocal do Sul, Treviso,
Orleans and Criciima) and the total occupied area is around
2640000 km?. The human population is around 340 000 and
the majority of the municipalities are predominantly rural."

2.2. Epidemiological and clinical information

Epidemiological information regarding spider bites and
poisonous animal accidents from 1994 to 2006 was
prospectively collected from the SINAN (System of Injury
Notification Information) files of the Municipal Health Sec-
retary of Cricima region. SINAN recordings, processes and
makes available for the public health system data con-
cerning notifiable incidents such as dengue fever, AIDS and
accidents with poisonous animals. The SINAN Individual Noti-
fication Form is completed at the health centre (by any
healthcare professional, for example, a nurse, doctor, tech-
nician, etc.) for each patient at the time of treatment.
Later, the data are transferred to a database (SINAN system)
at the Municipal Health Secretariat.

Data regarding age, gender, origin (rural or urban), bite
site, case evolution, case classification, time to receiving
care, treatment, activity type (work or leisure) and fre-
quency per season were collected. The data were collated
separately for spider genera medically important in Brazil,

Loxosceles, Phoneutria and Latrodectus, whereas data for
other spiders of lesser importance were included in a single
category, other genera, including Lycosa, for example.

2.3. Data analysis

The frequency of results for each variable studied and the
incidence coefficient for the period of the study were calcu-
lated. For the 1994 population we used data from the 1991
Brazilian Geographical Statistics Institute (IBGE) census,
adding a 1.24% growth per year until 1996; for subsequent
years the 1996 census was used for the calculation until 1999
and the 2000 census was used to calculate up to 2006, with
annual growth of 2.08% and 0.98% a year, respectively.

Statistical analysis was performed using the x? test to
verify similarities between the proportions reported for the
groups of genera of spiders, using STATISTICA 98 (StatSoft,
Sao Caetano do Sul, SP, Brazil); P-values of <0.05 were con-
sidered significant.

3. Results

3.1. Epidemiological data

From 1994 to 2006 a total of 1926 accidents involving poi-
sonous animals were notified in the study area. Of these,
1126 were cases of envenomation by spiders, representing
58.5% of all cases recorded in the SINAN files, compared
with 320 (16.6%) cases of poisoning by snakes. Spider enven-
oming is the main cause of human envenomation in the
Cricilma region. The incidence coefficients (per thousand
inhabitants) for spider bites from 1994 to 2006 were 0.02,
0.06, 0.12, 0.10, 0.09, 0.24, 0.17, 0.35, 0.36, 0.40, 0.41,
0.49, and 0.41, respectively.

The spiders involved were identified in just 331 of the
1126 cases notified to the Municipal Health Secretary, where
52 cases were accidents involving the Phoneutria genus, 222
cases with the Loxosceles genus, 5 with Latrodectus and
52 cases with spiders of other genera (including spiders of
the Lycosa genus) (Table 1). Even with the low percentage
of identification of the spider, the data corroborate those
of previous studies.''® The Loxosceles genus is the pre-
dominant agent of human envenomation (67.1% of cases) in
southern Santa Catarina State.

The majority of spider bites (57.4%, n=190), for all gen-
era, were reported in the hottest months, from December
to May (Table 1), these months representing the summer
and the beginning of autumn in tropical regions, a period in
which these animals increase their activity.” In the cold-
est months a lower frequency of accidents was recorded
(42.6%, n=141, P<0.001). These data corroborate studies
with snakes, in which the frequency of accidents increases
markedly in the hottest months; however, spider bites do
not show as drastic a reduction in winter and spring as that
reported for snake bites.'®"°

Interestingly, spider bites were as frequent in women
as in men, with a male/female ratio of 1.0:1.02 (P=0.95).
The anatomic region that suffered the most bites from the
Loxosceles genus was the hand (32.4%, n=72), followed by
the legs, arms and foot. Other regions, such as the head,
were less frequently affected. For the Phoneutria genus,
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Table 1  Epidemiological data of spider bites 1994—2006 in Criciima region, Santa Catarina State, Brazil
Phoneutria Loxosceles Latrodectus Other genera Total Frequency
(n=52) (n=222) (n=5) (n=52) (n=331)2 (%)
Season
Dec—Feb 15 59 1 13 88 26.6
Mar—May 16 69 2 15 102 30.8
Jun—Aug 11 42 2 12 67 20.2
Sep—Nov 10 52 0 12 74 22.4
Gender
Female 26 112 2 27 167 50.5
Male 26 110 3 25 164 49.5
Age (years)
0-9 1 26 0 10 37 11.2
10—19 6 31 2 10 49 14.8
20—49 27 116 2 20 165 49.8
50—79 18 45 1 11 75 22.7
>80 0 4 0 1 5 1.5
Bite site
Head 1 11 0 2 14 4.2
Hand 21 72 3 27 123 37.2
Arm 2 37 1 6 46 13.9
Leg 5 55 1 8 69 20.8
Foot 20 34 0 7 61 18.4
Other 3 13 0 2 18 5.4

a A further 795 spider bites were identified from 1994 to 2006; however, the data were not used in the analysis because the spider genera

were unknown.

two anatomic regions, the hand and foot, presented the
most bites, with a total of 78.8% (n=41). The hand (51.9%)
was the body site most affected by spiders of the other gen-
era. Results of the x? test demonstrated that the hands and
legs were more frequently affected by the Loxosceles genus
than by other genera (P<0.001). A further observation was a
higher accident frequency of 49.8% (n=165) recorded in the
20—49 years age group, which was statistically significant
(P<0.001) for all cases and also for each genus separately
(Table 1). The spiders most involved in accidents for all age
groups belonged to the Loxosceles genus.

3.2. Clinical and contextual features

In the Criciima region the victims reported two main activ-
ities at the time of the bite: work and leisure (Table 2) and

there was no significant difference (P=0.30) between the
frequency of the activities. The victims were mainly from
urban areas (70.1%, P<0.001).

For all genera, the majority of patients (64.4%) had mild
envenoming (Table 3). Severe envenomation occurred in 19
patients and only with bites from Phoneutria and Loxosce-
les spp. Moreover, this was significantly more frequent after
bites from the Loxosceles genus (18 patients, P<0.001). The
seeking of medical care decreased with time for all spi-
der genera except Loxosceles. Medical care sought 12h or
more from the time of the accident was more frequent in
victims of accidents with Loxosceles spiders, followed by
6—12h after the bite, but this difference was not signifi-
cant. Moreover, it was found that 118 (35.6%) of the cases
were attended after 6 h, 105 (89%) of which resulted from
injuries involving the Loxosceles genus (Table 3).

Table 2 Origin and activity of the 331 victims at the time of the spider bite

Phoneutria Loxosceles Latrodectus Other genera Total Frequency
(n=52) (n=222) (n=5) (n=52) (n=331) (%)
Area
Urban 33 157 5 37 232 70.1
Rural 19 65 0 15 99 29.9
Activity
Work 26 84 3 24 137 41.4
Leisure 18 88 2 15 123 37.2
Other 8 50 0 13 71 21.5
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Table 3 Envenoming grade, management and evolution of cases of spider bite
Phoneutria Loxosceles Latrodectus Other genera Total Frequency
(n=52) (n=222) (n=5) (n=52) (n=331) (%)
Envenoming grade?®
Mild 41 122 4 46 213 64.4
Moderate 10 82 1 6 99 29.9
Severe 1 18 0 0 19 5.7
Time to receiving
medical care
(h)P°
0—1 26 36 0 23 85 25.7
>1-3 12 42 1 12 67 20.2
>3—6 7 12 3 4 26 7.9
>6—12 2 47 0 1 50 15.1
>12 3 58 0 7 68 20.5
Management
Received antivenom 6 49 0 5 60 18.1
No Antivenom 46 173 5 47 271 81.9
Case evolution
Cure 51 217 5 49 322 97.3
Cure with sequelae 1 4 0 3 8 2.4
Death 0 1 0 0 1 0.3

@ Mild: local symptoms; moderate: nausea, vomiting, intravascular coagulation, haemolysis; severe: renal insufficiency.
b 35 cases unknown (two cases for Phoneutria, 27 for Loxosceles, one for Latrodectus and five for other genera).

In the great majority of the cases notified the victims
did not receive antivenom (81.9%, n=271), and in the large
majority of cases (97.3%, n=322) they recovered, with only
eight cases (2.4%) recovering with complications and only
one death (Table 3).

4. Discussion

Species of poisonous spider are found throughout the world,
mainly in subtropical and tropical regions. In the CriciUma
region 1126 spider bites were recorded from 1994 to 2006. In
just 331 cases was the spider genus recognized. Nonetheless,
the behavioural profile of the unidentified reports followed
the pattern of those cases where the spider responsible was
identified. Considering the 331 cases as a sample of a total
population of 1126 cases, the proportions and relationships
reported can be considered to have an experimental error
for the population of less than 2%, assuming a level of sig-
nificance of 95%.%°

The low rate of spider genus identification occurred
either because the victims did not know how to describe
the animal correctly or because the healthcare workers did
not have sufficient specific knowledge to make an identifi-
cation. Our data allow the identification of the animal based
on two available parameters — the victim’s report and the
clinical assessment. Information from the database does not
tell us if spiders were brought in with the patient. In the
majority of cases the spider genus identification was based
on careful evaluation of historical and clinical findings and
the exclusion of other aetiologies.™

In the study region, spider bite was the main cause of
human envenomation, a tendency similar to that observed

in other studies.'%'41¢ The Loxosceles genus resulted in most
injuries in the Criciima region, these data corroborating
those from other studies carried out in the southern region
of Brazil, including Parana, Santa Catarina and Rio Grande
do Sul states.'®'¥~6 Worldwide, approximately 20 of 200
arachnid genera can cause severe human poisoning and the
Loxosceles genus is widespread, with more than 100 species
distributed across the globe.?"?2 Furthermore, many stud-
ies on spider distribution have found a greater number of
species living around homes, increasing the likelihood of
contact with these animals and humans.?

The number of recorded spider bites increased between
1994 and 2006. This may simply be the result of the increase
in the local human population; in 1991 the population was
around 290000, whereas today the region is home to a
population of 370000 people. However, the increase in the
number of accidents does not appear to be correlated only
with increasing population, since the incidence of accidents
per 1000 inhabitants nearly doubled from 1999, which does
not reflect the rise in the human population, which saw an
average growth rate of only 0.98% per year over the same
period. The expansion of cities and their disorderly devel-
opment may be one of the factors in the increase in spider
bites, since with the destruction of their natural habitat the
animals begin to inhabit urban environments.?*

Accidents were more frequent in the hottest months,
from December to May, consistent with patterns reported in
studies carried out with spiders and other poisonous animals
such as scorpions, snakes, caterpillars and honey bees. %1825
This seasonality of bites has several interwoven causes in the
Criciima region: overlap with the period of highest rainfall
and temperatures, increased activity of spiders (reproduc-
tion), and increased agricultural activity.?®
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The distribution of accidents showed the highest con-
centration of cases in urban areas, accounting for over
two-thirds of the reports. This is because the accidents
occurred in the house, when the victims were performing
domestic tasks. We observed that over 40% of the victims
were injured while working. Some studies have shown that
spiders in urban areas have synanthropic habits, living in
peridomiciliary and intradomiciliary regions.?>?’ According
to Diaz,?® spider bites can usually be prevented by simple
personal and domestic measures. Another possible reason
for these results may be underreporting from rural areas,
where the population has poor access to health services and
information.2¢

The anatomical location of spider bites was found to
depend more on the occasion of the accident and the activity
of the victims at the time of the bite than on the preference
of the biting spider.282° The site of the bite is simply a result
of chance. Besides, a higher accident frequency in victims
aged 20—49 years and 10—19 years reflects the groups who
are more active in the house, where the majority of acci-
dents occur. Accidents occur less frequently in older people,
babies and children under 9 years old because these age
groups carry out few or no domestic tasks. These results
are consistent with data from the literature for spiders and
other poisonous animals.'®

The clinical picture in the majority of victims was mild,
and few cases with moderate or serious envenoming were
recorded. The use of antivenom therapy was largely avoided
due to complications that may result from anaphylactic
reactions and, in any case, its efficiency is reduced 36 h after
the bite.'30 Only eight patients had complications after
recovery. One patient died following envenoming by a spider
of the Loxosceles genus. In relation to this single death no
further comment can be made because the database does
not contain details of the cause of death. Loxocelism is a
necrotizing-haemolytic syndrome resulting from bites from
spiders of the genus Loxosceles and is the most severe form
of spider envenomation in Brazil and other countries of South
America.™

The victims sought medical care close to the time of the
accident or up to 3 h after being bitten by Latrodectus and
Phoneutria spp. and other spiders, however, for Loxosce-
les spp., medical attention was sought up to 12h or more
after the accident. This is because accidents with other
genera result in acute pain at the time of the bite, while
Loxosceles bites possess a different clinical profile.3%3" The
Loxosceles bite is relatively painless at the moment of the
accident; many patients do not feel the bite and seek med-
ical attention either when the pain becomes more severe
after 2—8h,"” or when the skin lesions appear.'* The delayed
seeking of medical care is probably related to the popula-
tion’s limited knowledge about Loxosceles bites and their
potential severity.

The aim of this article was to interpret, analyze and
discuss aspects of the epidemiology and injuries resulting
from spider bites in the southern region of Santa Cata-
rina State, although the information provided by this study
may be useful to various groups. Initially, these results
could be used by the government to revise and improve the
SINAN system; the study points out several failings result-
ing from the poor recording of accidents, from the victim to
the Municipal Health Secretary and throughout the national

system. Resources for helping the victims of venomous ani-
mals, together with preventive education, are sorely needed
and must be rationally allocated in order to be effective
and have the desired impact. The inadequacies in the epi-
demiological training of healthcare professionals highlighted
in this study serve as a warning to teaching institutions.
Although the data collected lack further epidemiological
and especially clinical details, this does not affect the
conclusions of the study, which can therefore be used in
the planning of actions aimed at improving environmental
health.
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